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To enlarge or reduce the size of help text, hold down the Ctrl key while
rotating the mouse scroll wheel.
The Display

The Picture Window application display has several main components – the main menu, the tool bars, the image
browser and the main image area.

Main Image Area
This is where a large version of the current image is displayed.
Image Caption
A caption is displayed above the image to indicate what image is currently active. Each image has a unique
number so you can tell it apart from other images with same caption. If the image was opened from a file, the
pathname is displayed; otherwise the name of the transformation or tool that generated the image. Finally, the
current zoom factor and the image dimensions in pixels are displayed in parentheses.
Zoom Tool Bar
A small tool bar is displayed in the upper left corner of the main image area to let you
zoom in, zoom out, zoom to fit the available space, or zoom to 1:1. Scroll bars are displayed to the right
and under the image area if the image is zoomed larger than will fit on-screen.
Split Screen and Synchronized Scrolling
In some cases, the main image area may be split into two halves with different images displayed on either
side. When this happens, each half of the split screen has its own zoom tool bar. If the images in both halves
are the same size, synchronized scrolling can be turned on. This feature zooms and scrolls both images
simultaneously so the same part of each image is visible in each half. When synchronized scrolling is enabled,
the left tool bar is grayed out and both sides zoom and scroll when you use the right tool bar.
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Right-Click
Clicking on an image with the right mouse button pops up a context menu that provides shortcuts to some
common commands:

Modes

Picture Window treats the image displayed in the main image area differently depending on the current mode. This
can be a little confusing if you are not aware of how it works, but actually the underlying mechanism is pretty
simple. If no transformation is in progress, you can select one of five base modes via the main tool bar. One of
these modes is always in effect.
A mode can be thought of as a rule for what happens when you interact with the main image area. The four basic
modes selectable from the main tool bar are:
Zoom and Scroll -- Clicking and dragging scrolls the image while the mouse scroll wheel zooms the image
in or out. This is the default base mode that you will normally use most of the time.

Magnifier -- Clicking and dragging displays a magnifier window to let you view part of the image at a higher
zoom factor.

Readout -- Clicking and Dragging displays a readout window that displays pixel values at the cursor location.
Histogram -- Clicking on the image displays its histogram or waveform in a format you select.
Palette -- Clicking on the image sets the current custom palette color.
Measure -- Lets you measure the distance or angle between two points in the current image or the angle
between two line segments.
Mode Selection
If a tool or transformation is active, it may activate a new mode if it displays an overlay over the input image. For
example, the Crop transformation displays a crop box that indicates what part of the image will be cropped out.
Clicking and dragging the corners or sides of the crop box adjusts its location, overriding whatever mode is set on
the main tool bar.
Transformations may bring up additional windows such as a mask dialog or a color picker and these windows
may have their own modes that override the transformation’s primary mode. If a mask dialog is active, clicking and
dragging on the image manipulates the mask. For a color picker, clicking on an image selects the color at the
location you click if the color picker's probe is activated. For a curve control, clicking on an image displays a red
line on the curve corresponding to the color of the image where you click.
Since only one mode can be active at a time, the mode is set by clicking anywhere on the caption or background
of a window or control or by changing any of its settings. This makes it the active window and turns on its mode, if
any. So, for example, if your transformation overlay suddenly disappears, just click on the transformation dialog
box to bring it back. For color picker windows, de-activating the probe reverts control back to the current
transformation dialog box, if any.
To temporarily switch back to zoom and scroll mode, hold down the Alt key on the keyboard while dragging the
cursor or using the mouse wheel, or use the Alt-arrow keys to scroll.
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Image Browser
This is where small versions of all the currently open images are displayed. The caption bar of the current image is
highlighted. Image Browser captions include the image number followed by either the filename or the name of the
transformation or tool that produced the image. Clicking on any of these thumbnail images makes that image
current and displays a larger version in the main image area. You can drag the separator bar between the main
image area and the image browser left or right to alter the relative sizes of the two parts of the screen. To drag the
separator, you drag the white diamond at the center of the separator bar. Or, you can put the Image Browser in a
window of its own and drag it to another monitor.

Main Menu
The main menu is displayed just below the caption bar. This is where you go to select commands.

File
This sub-menu provides basic file operations, printing, preferences, and exiting the program.

Edit
The edit sub-menu provides selection, clipboard support, and commands to manipulate the image tree.
Transformation
The transformation sub-menu is where all the transformations are listed. Selecting one of these applies a
transformation to the current image.

Script
The script sub-menu contains commands related to loading or saving scripts.
Help
The help sub-menu contains provides access to the About Picture Window Pro dialog box and various help files.

Main Tool Bar
Picture Window’s main tool bar contains groups of buttons that serve as shortcuts for common operations:

File Open -- opens an image file and reads it into a new top-level image.
File Save As -- saves the current image as an image file.
File Card to Folder -- copies image files from a camera card to a folder
File White Screen -- displays white on the entire monitor (useful checking if your camera sensor needs
cleaning)

File Print -- prints the current image
File Close All Images -- asks for confirmation and then closes all open images, leaving you with an empty
workspace
Open File Menu -- displays a menu of all File Opens. Selecting a file from the menu makes it the current
transformation.

Edit Copy -- copies the current image to the Windows clipboard
Edit Paste -- pastes an image from the Windows clipboard
Image Info -- displays information about the current image
Help -- displays this help file

Display
Both -- displays both the image browser and the main image area with a separator bar between them.
Image Area -- displays just the main image area with no image browser
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Image Browser -- displays just the image browser with no main image area
Separate -- displays the image browser in a separate window that floats above the main window and which
can be dragged to another monitor

Modes
Scroll -- dragging scrolls the main image area; the mouse wheel zooms in or out, keeping the cursor on the
same part of the image.

Magnifier -- dragging moves a magnifier image over the main image area
Readout -- dragging moves a readout window over the main image area
Histogram -- displays a histogram window for the current image
Palette -- dragging moves a palette window over the main image area
Measure -- lets you measure distances and angles

Horizontal/Vertical Split Screen
This tool bar is grayed out except when you are viewing images as the two halves of a split screen. When
working with panoramic images, there is room to display the images larger if the two halves of the split screen
are placed one above the other instead of left and right. This tool bar lets you switch between these options.

Display Clipped Pixels
This tool bar lets you see what parts of your images have clipped highlights or shadows. Depending on the colors
and thresholds you set in File/Preferences, image colors that exceed the thresholds are replaced with a highlight
or shadow warning color.
Highlights -- displays clipped highlights as defined in File/Preferences
Shadows -- displays clipped shadows as defined in File/Preferences
To avoid confusion, this tool bar is reset each time Picture Window starts up.

Highlight Clipping Color Space
This tool bar is only displayed if the highlight or shadow clipping button (see above) is depressed. It selects
whether a pixel in considered clipped if any single channel is clipped or only if all channels are clipped.
Any Channel Clipped -- displays clipped highlights or shadows if any channel is clipped
All Channels Clipped -- displays clipped highlights or shadows if all channels are clipped

Set Border Color
This tool bar lets you change the border color displayed surrounding images in the main image area. Sometimes
changing the border color to black or white makes it easier to judge the tonal range of an image by providing a
black or white reference.
You can also cycle through the three border color options using the Ctrl-B keyboard shortcut.
Preferences -- sets the border color as defined in File/Preferences
Black -- sets the border color to black - this makes images looks brighter and more vibrant and provides a
black reference that helps you can judge how dense your shadows are.
White -- sets the border color to white - this provides a white reference that helps you can judge how bright
highlights are and whether or not the image has a color cast.
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Grid -- displays a grid over all images. The grid is for reference purposes only and is not part of the image.

None -- removes the grid
N x N -- displays a rectangular grid with N divisions horizontally and vertically - N is set in a control just to the right
of the Grid button.
Diagonal -- displays a grid consisting of the two main diagonals
Westhoff Diagonal -- displays a grid base on the Westhoff diagonal method
Golden Triangle Left -- displays a golden triangle grid with a diagonal running from the upper left to the lower right
Golden Triangle Right-- displays a golden triangle grid with a diagonal running from the lower left to the upper
right
Circular -- displays a polar coordinate grid with N concentric circles

Monitor Curves -- applies monitor curves as set up in File/Color Management to the display. This button is
grayed out if no Monitor Curves are defined. When you set up monitor curves you can specify whether or not to
enable them at the start of a new session.

Proofing and Gamut Alarm -- enables printer proofing profile and gamut alarm as defined in
File/Color Management. This tool bar is grayed out unless a Proofing Profile is currently defined. To avoid
confusion, this tool bar is reset each time Picture Window starts up.
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Installing Picture Window
The normal way to install Picture Window is to download and run the installer from the Digital Light & Color web site
(https://www.dl-c.com/Downloads.html).
If you get an error message concerning missing files: MSVCP140.dll or VCRUNTIME140_1.dll when you launch the
installer, load and run the Visual C++ 2015-2022 Redistributable DLLs from the downloads web page. You should
only need to do this once.
You can always check to see if a more recent version of Picture Window is available using the Help/Check for
Update command from the main menu.

Creating a portable install
A normal install places files in the AppData and My Documents folders, including settings, bitmaps, preferences, etc.
To create a portable version of Picture Window that keeps the executable files all of its settings files in a single folder,
use the Help/Create Portable Installation command from the Picture Window main menu. This lets you specify a
folder in which to place a copy of Picture Window and all of its current settings. This can be a folder on one of your
internal drives or on an external or flash drive, in which case you can plug it into another computer and use it without
installing it on that computer.

Installing Picture Window for Multiple Users
For various technical reasons, using the normal installer to install for multiple users on a single computer does not
work. To avoid problems, install once for the primary user and then create portable installs (see above) for any
secondary users.
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Getting Started
This document is intended to give you a high-level introduction to using Picture Window Pro. To keep things simple, it
omits lots of details you can find elsewhere in the help file.

-- Getting Help
Any time you see a help button like the one above it means help is available for whatever user interface element
the button is part of. The startup screen includes two help buttons -- the one in the main tool bar takes you to the
main help topic. The one at the top of the image browser takes you to image browser help.

Step 1 -- Load an image
Select File/Open from the main menu and select an image you want to open. A sample image is included with
Picture Window which we will work on as an example. It is installed along with other Picture Window files here: My
Documents\Picture Window Pro\Sample Images\Bird.jpg. Navigate to this file and open it using the standard
Windows File Open dialog box.

The left side of the screen is called the image browser and it contains small versions of all the images Picture
Window is currently working on. These small images are called thumbnails. The collection of all images is called
a workspace. The right side is the main image area which displays the current image.
You can drag the separator line between the image browser and the main image area left or right to adjust how
much of the screen is dedicated to each part by dragging the white diamond in the middle of the separator bar.
You can make the images in the browser larger or smaller using the zoom tool bar just above the first image.
Similarly, the zoom tool bar just above the main image area is used to zoom in, zoom out, zoom the image to fit
the available space, or zoom to 1:1 so you can see each pixel in the image. If either the image browser or the
main image area is too small to display everything, scroll bars appear so you can move around.
The small number in the upper left corner of the main image area indicates the type of the image (1-bit binary, 8-bit
black and white, 24-bit color, 16-bit black and white or 48-bit color).

Step 2 -- Apply Transformations
Much of the power of Picture Window comes from its transformations and tools. In most cases, a transformation
combines an input image and a group of settings to produce an output image. To try this out, select
Transformation/Gray/Brightness Curve from the main menu.
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This displays the Brightness Curve dialog box in the lower left corner of the screen. You can drag it to some other
location on the screen or even to a second monitor if you have one. It also creates a second image in the image
browser that represents the output of the Brightness Curve transformation.
Note: Like all other transformations, there is a
transformation.

button at the top -- clicking it displays the help topic for the

Most of the brightness curve dialog box is taken up with a curve control used to adjust the brightness of the input
image. In this case, we can see from the image histogram displayed as a background for the curve that there is
quite a bit of room above the histogram to increase the brightness and contrast of the image.
To check where the top end of the histogram is located, click the
button to expand the histogram and then
drag the control point in the upper right corner of the curve control to the left as shown above. This brightens the
image which is also reflected in the small version in the image browser. Click OK to close the dialog box. If you
want to come back later and change the curve, you can double click on the image in the browser to restore the
Brightness Curve dialog in exactly the state you left it.
Each new transformation you apply creates another image below the current image, forming a branch with the
original image at the top and the end result at the bottom.
To select an image, click on it in the image browser -- this displays the corresponding image in the main image
area.
The caption of the current image is highlighted in white in the image browser.
Now, let's add another transformation to get rid of the green color cast in the image. Select
Transformation/Color/Balance from the main menu to bring up the Color Balance dialog box.
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Without going into the details of how the Color Balance transformation works, it turns out its default is to
automatically identify and remove any color cast it finds in the image highlights. In this case it does a reasonable
job without further adjustment. This transformation automatically switches to a split screen display showing the
input image on the left and the output image on the right. You can click on a color in the input image to define a
color cast to remove. Note that in this case, since the input and output images are the same size, zooming and
scrolling of the two halves of the split screen are synchronized so the zoom tool bar for the left half of the main
image area is grayed out. Zooming or scrolling the right half performs the same operation on the left half. For other
transformations that do not preserve the size of the input image, both zoom tool bars are active.
Selecting What Images are Displayed

You can use the buttons at the top of the color balance transformation to switch the display between the input
image only, the output image only, or split screen. If split screen is selected, you can also toggle synchronized
scrolling.
Click OK to close color balance.

Step 3 -- Save the Result
To save an image, click on it to make it the current image and then select File/Save As... from the main menu.
This brings up a standard Windows File Save dialog box. Select the desired file type and filename and click Save.
Congratulations, you have just edited an image.

Saving with Scripts
If you want to be able to reload the original image file and all the changes you made to it, be sure to select
Include Script with Image Names when you save the image file.
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If you subsequently need to edit the file, open the saved script file and Picture Window will re-open the original file
and rebuild the image tree used to create the saved image. At this point you can make any changes you want and
re-save the image either with the same name or under a different name if you want to preserve the earlier version.

Thumbnails, Transformations and Images
Thumbnails are the small images displayed in the image browser. The current thumbnail is highlighted with a white
caption background.

Every thumbnail has an associated transformation -- the name of the transformation is displayed in the caption of
the thumbnail, but you can change the caption to something else if you wish. In the example above, the first
transformation is File Open and the one below it is Brightness Curve.
Every transformation generates an output image -- a scaled version of the output image is displayed in the main
image area when the thumbnail is selected.
Some transformations such as Brightness Curve operate on an input image which is the one whose thumbnail is
just above it. They process this input image according to the settings of the transformation to produce an output
image. In this example, Brightness Curve processes its input image (the output image of File Open) by adjusting
its tonality according to a curve, and you can see the output image is noticeably lighter than the input image.
Other transformations such as File Open do not have an input image. These top-level transformations always
appear at the head of a branch.
The same transformation with the same settings can produce an entirely different image if one of its input images
happens to change.

14

When you select a transformation from the main menu or double-click on a thumbnail to edit its transformation, a
transformation dialog box is displayed to let you adjust the settings.
The caption of the transformation dialog box contains the name of the transformation -- in this case Brightness
Curve.
When it starts up, Brightness Curve is set to split screen display -- the input image is displayed on the left and
the output image on the right. This side-by-side display helps you compare the input and output images to see the
changes, but if you want you can display just the input or just the output image using the display tool bar at the
top of the dialog box:

The first button displays the input image only, the second displays the output image only and the third displays
both side-by-side.

What to Read Next
What you have seen so far is a very superficial introduction. A few basic topics to read up on will make the rest of the
program easier to understand.

Quick Pick -- A quick way to select transformations using the keyboard instead of the menu
Favorites -- Another quick way to select frequently used transformations
Image Browser -- Mastering the image browser will help you get the most out of Picture Window Pro.
Using Transformations -- an overview of how transformations work and how to use the standard controls most
transformations share.

Using Masks -- getting started creating and using masks
General Tips -- some basic information to make using Picture Window easier
Color Spaces -- the color spaces Picture Window uses
Color Picker -- select a color
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Curve Control -- create curves and show histograms
Curves and Histograms -- all about using curves and histograms to adjust images
Color Line Control -- specifies a sequence of colors with transitions from one to the next
Some of the basic tools and transformations you will likely use frequently are:

Add Border -- creates a border surrounding an image
Adjust -- a simplified transformation that lets you change a number of image properties at once
Brightness Curve - adjusts the brightness, contrast and overall tonality of an image
Clone Tool -- basic retouching tool
Color Balance -- adds or removes color casts
Compare -- shows you how two images differ
Composite -- combines two images
Crop -- removes unwanted parts of an image
Crop Marks -- adds crop marks to an image for printing
Frame -- previews how an image will look matted and framed
Layout -- arranges images and text on a background
Level -- levels horizons
Monochrome -- converts color images to black and white
Multipass Sharpen -- one of several powerful sharpening transformations
Saturation -- increases or decreases saturation
Scratch Removal Tool -- removes scratches
Selective Correction - makes selective color corrections
Speck Removal Tool -- removes small image defects
Text -- applies text to an image
Tint -- tints a black and white image
Warp -- performs perspective correction
Some of the basic commands you will likely use frequently are:

File/New -- creates a new image filled with a solid color
File/Open -- opens an existing image file
File/Save -- saves the current image as a file
File/Preferences -- set various program options
File/Print -- prints the current image
File/White Screen -- displays a white screen for use as a digital camera target so you can locate sensor dust
Edit/Image Info -- displays information about the current image
Some more advanced topics:

Using Scripts -- scripts record the operations you perform so you can change them later or apply them to different
images

Amount Control -- a control used by many transformations to allow for masks
Mask -- all about using the Mask Dialog Box
File/Color Management -- sets color management options
File/Monitor Curves -- defines monitor curves
Batch Processing -- runs transformations on a series of files
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Image Browser

Image Tree
Picture Window organizes images it is currently working on as a tree. The image tree serves several purposes:
·

It shows you what you did to your image and in what order.

·

It lets you explore and compare different ways of processing the same image.

·

It records all the operations you perform in a compact script that can be saved and played back later to
recreate the original workflow and apply it to the same or different images.

·

It lets you change the order of operations in a workflow or insert new operations at any point.

·

It lets you modify any stage of a workflow and have the changes ripple through subsequent images in the
workflow, a little like the way changes propagate through a spreadsheet when you change a number.

The image tree is displayed in the Image Browser on the left side of the screen, represented as a series of
thumbnails organized into branches.
A vertical line separates the image browser on the left from main image area on the right. You can drag the line left
or right to adjust the relative widths of the two sections. Clicking on an image in the browser makes it the current
image and displays it full size in the image area.
Four buttons on the main tool bar to let you display only the image browser, only the main
image area, both together, or assign the image browser it own window that floats over the main window and can
the independently moved or resized. While displaying both is the most common mode, there may be times you
want to see either the image browser or the main image as large as possible. Or, if you have a second monitor,
you can keep the image browser in a separate window and drag it to the other screen.

Thumbnails
The image browser displays small versions of each image Picture Window is currently working on. These
miniatures, called thumbnails, help organize your images and keep track of how they are related.
There is a group of three buttons at the top of the image browser; the first two increase or
decrease the size of thumbnails so you can trade off seeing more detail in each one against seeing more of them
at a time. The third button displays this help file.
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If you click this button, all thumbnail images, including masks and inputs are hidden, causing the image tree
display to be shrink vertically. This can be useful if you have an image tree with lots of transformations on it and
you want to see more of them on the screen at once. Clicking the button a second time restores the thumbnail
display. Thumbnail caption bars remain displayed normally and can still be lengthened or shortened using the +
and - buttons (see above).
This button is used to view or hide the selection and close/copy tool bars -- these features are described
later.

Branches
When you open an image file and apply a series of transformations to it, the collection of images you create is
called a branch. The first image (typically the result of a File Open), is at the top and each transformation you
apply adds a new thumbnail just below the last one. Since each image forms the input for the one below it, a
branch is a visual representation of all the stages you pass through from opening an image file to creating the final
processed version.

The Current Image
The current image thumbnail is highlighted by its white caption background. When you click on a thumbnail, it
becomes the current image and a full-size version is displayed in the image area. You can use this feature to
review all the changes you have made to the original image or to quickly flip back and forth between two different
images to compare them. It is important to keep track of which image is current as this marks the place where new
transformations are inserted.
If you Alt-click instead of clicking on a thumbnail, after making the image you clicked on current, the zoom factor
and scrolling settings from the previously current image are applied to the new current image. This is a useful
feature if you want to flip back and forth between two versions of the same image to compare the same zoomed-in
parts of each image.

Selecting Images Using Arrow Keys
You can use the arrow keys to select the current image as follows:
The up arrow key selects the previous image in the current branch, it any.
The down arrow key selects the next image in the current branch, if any.
If the current image is a top-level image or a side branch, the previous image or branch is selected. Otherwise,
the last image in the previous branch is selected.
If the current image is a top-level image or a side branch, the next image or branch is selected. Otherwise, the
last image in the next branch is selected.
Scroll Bars
If the entire image tree does not fit in the available space, image browser scroll bars are displayed to let you see
the rest. The current image is normally kept in view unless you manually scroll it off the screen. If you need to see
more of the tree on the screen at once, you can use the buttons at the top of the image browser to make the
thumbnails smaller, or you can drag the separator line to the right to make more room for the image browser at the
expense of reducing the main image area width. You drag the separator bar by dragging the white diamond in its
center.
The mouse scroll wheel scrolls the image browser vertically if the cursor is in the image browser. If you hold down
the shift key, the mouse scroll wheel scrolls horizontally instead.

Transformations
A transformation is an image operation such as opening a file, resizing, cropping, color balancing, selective color
correction, sharpening, blurring, retouching, converting color to black and white, special effects, and so on.
Transformations generally operate on an input image and produce an output image, although some
transformations, such as File Open, do not have an input image, in which case they must be the topmost
transformation in a branch.
To apply a transformation to an image, first click on its thumbnail in the image browser to select it. Next, pick the
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transformation you want to apply from the Transformation sub-menu of the main menu. For purposes of
illustration we will use Transformation Geometry Level which can be used to level horizons. Once you select
Level from the main menu, a transformation dialog box is displayed which lets you adjust the transformation’s
parameters. In this case, there are three parameters: how you want the result image cropped, whether you are
doing horizontal or vertical alignment, and how much of an angle you need to rotate the input image by.

For some transformations such as the one illustrated here, in addition to using the controls in the transformation
dialog box, an overlay is displayed over the input image. In the case of Level, the overlay is a line with control
points at either end. Dragging the control points on the overlay lets you position the line parallel to the horizon,
thus measuring the exact angle of its tilt.

When you click OK, several things happen:
1) The output image is calculated and the transformation is inserted into the current branch, immediately after
the current image. If an error occurred when calculating the new image, it is displayed in red with an error
message.
2) The output image becomes the current image.
3) The transformation dialog box is closed.
4) If the image you selected is in the middle of a branch, the following transformation in the branch will now
take the output image as its input image and the changes will propagate down through the branch to the end.
Clicking the Cancel button closes the dialog box without creating a new image or transformation. This brings you
right back to where you started.
Clicking the

button displays the transformation’s help file.

Clicking the button displays a settings menu. The first several items in the menu are standardized for all
transformations. Some transformation may append additional items to the menu to control less frequently used
settings.
Reset
This resets all the transformation’s settings to the current defaults. If you have changed a lot of settings and
just want to start over, this is the quickest way.
Save Settings As…
This saves all the transformation’s settings in a file for later use. If you have several different groups of settings
you regularly use with the same transformation, this is a good way to store them. Just try to name them so
you can remember later what they do.
Load Settings…
This loads all the transformation’s settings from a previously saved file.
Save as Default Settings
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Saves the current settings in a file named Default. These become the new default settings when the
transformation starts up or when you Reset.
Clear Default Settings
Clears the current default settings by deleting the Default settings file. This item is grayed out if there is no
default settings file. If there is no default settings file, built-in default settings are used when the transformation
starts up.
Note: Settings files are organized into separate folders by transformation. The settings filename extension is
also transformation-specific. Picture Window settings folders are normally stored in a folder in My Documents
called Picture Window Pro. Saving this folder is an easy way to back up all your settings files or to transfer
them from one computer to another.

Transformation Dialog Boxes
You can have more than one transformation dialog box open at a time, but all but the one for the current image are
hidden to avoid screen clutter. Selecting a new image hides the dialog box for the previously current image, if any,
and displays the dialog box for the new image, if any.
While the default initial location of a transformation dialog box is in the lower left corner of the main window, it can
be dragged outside the main window to get it out of the way. This is especially useful if you have a large monitor
and the main window does not take up all of it, or if you have a secondary monitor.

Editing Transformations
Double-clicking on a thumbnail re-opens its transformation dialog box and restores the same settings you used to
create the image. At this point you can make any changes you want. When you click OK, the output image is
recalculated, and the changes ripple through all the images below. The transformation dialog box is then closed.
The example to the left shows what happens when you double click on the Tint thumbnail, namely Picture Window
displays the Tint transformation dialog box and restores the settings used to create the image. At this point you
can change the settings and click OK to update the transformation, or you can click Cancel to close the dialog
box leaving everything the way it was.
Editing transformations is a very powerful feature - it lets you go back and edit any link in the chain of
transformations that produced a final image. Using scripts, this ability can be preserved even after you exit Picture
Window.
Double-clicking on a File Open top-level thumbnail lets you change which file is opened. This lets you apply all
the transformations below it to the new file.

Bypass Button
Bypass off -- image transformation is computed normally
Bypass on -- image transformation is bypassed
Each thumbnail in the image browser has a small circular button in its upper left corner. Clicking this button
toggles the bypass setting for the corresponding transformation, causing it to alternate between white and gray.
Gray means the transformation is bypassed and its output image temporarily becomes a copy of the its input
image. White means the transformation is not bypassed and its result is computed normally. In effect, toggling the
bypass button turns the transformation on or off. This gives you a quick way to see a before-and-after for any step
of the branch or to see what the effect of one transformation is on downstream images. Some transformations
such as File Open cannot be bypassed. Others like splitters and side branches are always bypassed.
The bypass button is also active when the associated transformation dialog box is open, and this is an alternate
way to switch between viewing the input image and the result image. This is important for those transformations
such as Crop, Warp, Gradient, etc. that display overlays on the input image which you can reposition by dragging.
Right-clicking the bypass button in the image browser toggles the bypass setting for the image without making it
the current image. This can be handy if you are looking at or editing an image and you want to see the effects of
bypassing one of the images it depends on.
Tip: To turn bypass on or off for several transformations at once, see Select and Close/Copy Tool Bars below.
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Captions and Comments

By default, the caption for each thumbnail is the name of the transformation that created the image. The caption
for the current image is highlighted. The caption also includes a number unique to the image -- this can be useful
when selecting images by name and one or more images has the same caption.
If you wish, you can replace the default caption with a new caption via the Change Caption or Comment dialog
box. To bring up this dialog box, right click on an image in the main image area or on a thumbnail (or splitter or
side branch) in the image browser and select it from the popup menu. When it starts up, the current caption text is
automatically highlighted.
In addition to editing its caption, you can also attach a comment to any transformation, splitter or side branch
using the same dialog box. Comments have no effect on the action of the transformation -- they just let you
document its function or store any other textual information you want to assign. This information is preserved when
you save the transformation in a script or workspace script and then subsequently reload it. If a comment is
present,
is displayed in the upper right corner of the thumbnail. Clicking on this icon brings up the Change
Caption or Comment dialog box.

Close Button

Each thumbnail in a branch has a small X button in its upper right corner. Clicking this button displays a
confirmation dialog box. If the image you are closing is a top level image that has other images below it, the entire
branch is closed, so you get a different confirmation message.

Saved Indicator

If you save an image, an S is displayed near the close button as a reminder that the image has been saved since
it was created. If the image has been recalculated since it was last saved, the S changes to an M to indicate that
the saved version may not be up to date.

Comment Indicator

A comment is a block of descriptive text you can attach to a transformation, splitter or side branch to help
document its function.If a comment is present,
is displayed in the upper right corner of the thumbnail. Clicking
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on this icon brings up the Change Caption or Comment dialog box (see above) which lets you view or edit the
comment.

Selecting and Comparing Images
When you click on a thumbnail image or its caption bar in the image browser, that image becomes the current
image, and a full-size version is displayed in the main image area. This is the normal way to select or view images
and also lets you quickly switch between different versions of the same image to compare them.
If you hold down the Alt key while clicking on a thumbnail, the image you select is displayed in the main image
area with the same zoom factor and scroll position as the previously current image - assuming the new image is
the same size as the previous image. This lets you zoom in on an area of interest in one image and see how the
same area looks in other versions of the same image (or in any other image of the same size).

Multiple Branches
There are two ways to create multiple branches: by creating a new top-level image or by inserting a splitter into an
existing branch.
Top Level Images
Images you create that do not have an input image are called top-level images. They are displayed at the top
of the image browser and each one starts a new branch displayed to the left of the previous branch. There
most common ways to create a new top-level image are File Open, File New and pasting an image from the
clipboard
Since each new branch is displayed far enough to the right of the previous branch to accommodate its full
width, there may be horizontal gaps between top level images.
New top level images are created at the far left and any existing top level images are moved over one spot to
the right to make room.
Splitters and Side-Branches
To create side-branches on a branch, you insert a splitter via the Edit/Add Splitter After command or the Ins
keyboard shortcut. Splitters allows the same input image to be shared by multiple branches which are
displayed in a row below the splitter connected to it by lines. Each of these forms the start of a new branch
below which you can add new transformations. The input image for the first image in each new branch is
always the image immediately above the splitter.

Before

After Inserting Splitter

The splitter does not actually make copies of this input image – it just links back to the original image.
Side-branches are all independent of each other, so what happens in one does not affect the others.
If the current image is a splitter or a side branch, you can use the Edit/Add Branch to splitter command to
add a new side branch.
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After Adding a Branch to the Splitter
Cloning a Branch
A common use for splitters is to let you explore alternative processing scenarios for an image. One easy way
to do this is with the Clone Branch command (either Edit/Clone Branch from the main menu or right-click on a
thumbnail and select Clone Branch from the popup menu). What this command does is to insert a splitter
just above the current transformation and copy the current transformation and all the ones below it on the
current branch to the new side branch.

24

Before

Right-Click Menu
After

After cloning a branch, you get a second copy of all the transformations and can modify one branch without
affecting the other. To compare the results, either click back and forth between the two result images or use
the Compare transformation.
Naming and Removing Splitters and Side Branches
By default, splitters are named Splitter and side branches are named Branch 1, Branch 2, and so on, but it is
highly recommended that you rename each branch to help you remember what each one does. To rename a
splitter or branch, double click its thumbnail.
To remove a branch and all the images below it, click on the close icon (the small x) in its title bar. Removing the
next to last branch removes the splitter above it as well since at this point there is only one branch left and the
splitter is superfluous. To remove a splitter and all the branches below it, click on its close icon.

Image Info
The Image Info dialog box displays useful information and metadata associated with an image. There are two
ways to get to the Image Info dialog box:
Right-clicking a thumbnail or the main image and selecting Image Info… from the context menu.
Selecting Image Info… from the Edit menu in the main menu bar.
The Image tab displays basic image and file information. At the top of the first tab is the image caption – you can
enter a new caption here if you wish.
The Camera tab displays exposure, camera and lens information.
The Notes tab displays descriptive information about the image.
The GPS tab displays GPS location data and lets you view the image location using Google Maps.

Additional Inputs
Some transformations (e.g. Composite, Filter or Stereo) either require or can accept multiple input images. In
this case, half-size input images are displayed to the right of the main branch image.
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Input images cannot be closed or bypassed, so they have no close or bypass icons. Clicking an input image does
however switch the main display to that image so you can examine it more closely or flip back and forth between
the different images.
Transformations that only support auxiliary inputs such as the Layout, Combine Channels, Texture, Test
Patterns and Wave transformations, are created as top level images, even though they may depend on other
images. While they are displayed alongside other branches, they are still recalculated whenever any of the images
they depend on is modified.

Masks
Many transformations have Amount controls which can either be a simple slider that varies the strength of the
transformation uniformly over the entire input image, or they can specify a mask image to vary the effect over
different parts of the input image. Some transformations may have more than one Amount control. For every
Amount control with a mask assigned to it, a half-size thumbnail of the mask is displayed in much the same way
as for input images.

Rearranging the Image Tree
Rearranging the image tree rearranges transformations -- not images. The same transformation, when copied or
moved to a different location in the image tree can produce a totally different image. After each change to the
image tree, all affected transformations are recalculated, and their images are regenerated.
Moving Transformations Up or Down
You can move the current transformation (along with its associated thumbnail and settings) up or down one
position in its branch either with the Edit/Move Up or Edit/Move Down commands from the main menu or by the
keyboard shortcuts
or
. This swaps the current transformation with the one before it or the one after
it in the branch. While some pairs of transformations produce the same result when performed in either order, in
general this is not true. Consequently, moving a thumbnail up or down causes a recalculation of all subsequent
images in the branch.
Moving Transformations Left or Right
You can move top level transformations or side-branches left or right in the image tree either with the Edit/Move
Left or Edit/Move Right command from the main menu or by the keyboard shortcuts
or
. These
commands are purely cosmetic – only the image browser display is affected.

Select and Close/Copy Tool Bars

A more powerful way to rearrange transformations in the image tree is with the Select and Close/Copy tool bars.
To make these tool bars visible, depress

-- otherwise the tool bars are hidden.

To close one or more transformations, first select them and then click

.

To copy one of more transformations to a new location, first select them and then click on the thumbnail you want
to insert the copies after, and then click

.

Note: Be careful when rearranging the order of images within a branch of the image tree as this can
cause problems, particularly if some of the transformations depend on the size of their inputs. For
example, retouching tools or content-specific masks may not work as intended if presented with an
image other than the one they were created to modify.
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Select Tool Bar -- Selecting Multiple Transformations

This tool bar lets you select a group of transformations you want to close or copy to a new location. Selected
thumbnails are displayed with a yellow check mark in their caption bar:

-- Selects the current transformation. If already selected, it is deselected.
-- Selects the current transformation and all the ones below it on the current branch. If the current
transformation is already selected, it is deselected along with all the ones below it on the current branch.
-- Selects the current transformation and all the ones downstream from it. This is similar to selecting the
transformations below the current image on the current branch, but also includes any transformations that
depend on the current transformation via auxiliary inputs or masks. If the current transformation is already
selected, it is deselected along with all downstream transformations.
-- Selects the current transformation and all the ones upstream from it. This includes all the
transformations above the current image on the current branch as well as any images the current
transformation depends on via auxiliary inputs or masks. If the current transformation is already selected, it is
deselected along with all upstream transformations.
-- Selects all the transformations in the image tree. If any transformations are already selected, all images
are deselected instead.

In addition to using the Select tool bar, you can also select images with the mouse:
Click -- sets the current transformation
Ctrl-Click -- toggles the selection of a transformation
Shift-Click -- selects all the transformations from the current transformation to the one you Shift-clicked on,
assuming they are on the same branch.
Ctrl-Shift Click -- toggles the selection of a transformation and all the ones below it on the current branch.

Close/Copy Tool Bar

This tool bar lets you either close or copy selected transformations. The tool bar is grayed out if no
transformations are selected. It also lets you bypass or un-bypass all selected transformations.

-- Close selected transformations.
If you close a top level transformation, a splitter, or a side branch, all the transformations below it on the
current branch are also closed.
After closing the selected transformations, any remaining splitters with less than two branches are
automatically removed.
Closing a transformation also clears any references to the closed transformation as an auxiliary input or as a
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mask. For example, if a Layout transformation includes an image as an auxiliary input, and you subsequently
close the image, the corresponding panel is set to a solid color.
Example:

Before Close

After Close

Closing Branch 1 leaves the splitter with only one branch, so it is removed.

-- Copy all selected transformations and insert them immediately following the current
transformation.
The images themselves are not copied, just the transformations that generate them -- a transformation copied
to a different part of the image tree will generate a different image if its input image is different.
Top level transformations are copied to a new branch instead of being inserted after the current
transformation. If you copy a File Open, you will be prompted to select a new file since you cannot have the
same file open twice in the same image tree.
To maintain the integrity of the image tree, all selected transformations must be on the same branch.
Splitters or side branches between the topmost selected transformation and all the other selected
transformations are automatically added to the selection before copying.
After copying the transformations, if any splitters have less than two branches, they are automatically removed.
After the copy is completed, the selected transformations are left selected just in case you want to close them
or copy them to another location.

Example 1:
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Before Copy

After Copy

This illustrates a quick way to copy a set of transformations from one branch to another.

Example 2:
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Before Copy
After Copy
Note that an extra branch in added to the splitter to accommodate the transformations below the current
image.
Tip: To be able to see more of the image tree at once when rearranging it, you can switch the display to
Show browser only by clicking on the

button on the main tool bar.

-- Set bypass for selected transformations
Bypasses all currently selected transformations. Any transformations that are permanently bypassed or not
bypassed are unaffected. If no selected images can be bypassed, the button is grayed out.

-- Reset bypass for selected transformations
Resets bypass for all currently selected transformations. Any transformations that are permanently bypassed
or not bypassed are unaffected. If no selected images can be un-bypassed, the button is grayed out.

-- Copy the selected transformations to a snippet file
A snippet is a sequence of transformations all or which are on the same branch and which does not include
any top level transformations, splitters or side branches. These sequences of transformations can be saved in
snippet files and inserted later into the same or a different workspace. If you find yourself applying the same
set of transformations over and over, saving them as a snippet can save you a lot of time. Once you have a
snippet file you can insert all of its transformations in a single step.

-- Insert a snippet after the current transformation
This lets you select a snippet file and insert its list of transformations immediately following the current
transformation. Clicking this button is equivalent to selecting the Script/Insert Snippet command from the
main menu.
For more information on snippets, see Scripts.

Order of Operations
Most transformations are relatively insensitive to the order in which they are applied. For example, sharpening,
tonal adjustments and color correction give pretty much the same results no matter what order you do them in.
One set of exceptions includes creating masks or using the retouching tools (paint, clone, lines arrows text, speck
removal and scratch removal). Masking and retouching are specific to the image dimensions in pixels, so if the
input image changes size for any reason, they will stop working.
The easiest way to avoid image size problems is to perform cropping at the end of the branch. Otherwise, if you go
back to adjust the way the image is cropped, you will change the image size and may invalidate any downstream
masks or retouching.
Another potential problem to be aware of is that some transformations only work on certain image types. For
example, the color balance, monochrome and selective color correction transformations only work on color
images. If the input image is changed to black and white, these transformations will fail. If you change the File
Open at the top of a branch from one type of image to another, you can create problems for some of the following
operations. If this happens, you can always insert a Convert transformation after the File Open to change the
image to the required file type.

Circular References
Transformations can only be computed after all of their inputs have been computed. These inputs are called
dependencies since the result of a transformation depends on its inputs. Transformations with no inputs or whose
only input is the image immediately above it are automatically computed after their input since recalculation
proceeds from the top to the bottom of a branch. For transformations with additional inputs such as Composite,
Blend, Filter, Compare, Layout, Stack Images, etc., the situation is a little more complicated. When editing one
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of these transformations and selecting an additional input image using the Image Picker control, only images
upstream from the current image are listed in the image menu. This prevents you from selecting an input image
that depends on the current transformation, a situation called a circular reference. A circular reference occurs
when two (or more) images each depend on the other, in which case Picture Window cannot recalculate one
without first recalculating the other and vice versa. Even if a transformation has no additional inputs, an input
dependency can be created if it has an Amount control with a mask created based on another transformation.
Most of the time you do not need to worry about circular references since Picture Window does its best to make it
impossible to create them. What you may notice however is that unexpectedly you may not be able to select a
particular image as an additional input.

Dependency Highlighting
The current image depends on its input images and in turn on all the images those inputs depend on. These input
images are called upstream images. Similarly, there are downstream images that depend -- possibly via one or
more intermediary images -- on the current image. In other words if you change an image, all its downstream
images are also affected. Images that are neither upstream or downstream of the current image do not affect it
when they are modified and are not affected by the current image when it is modified.
In the case of a simple linear branch of images that are entered in sequence, images displayed above the current
image in the image browser are upstream, and images displayed below the current image are downstream. If there
are side branches, masks that refer to other images or additional inputs, the dependency relationships can get
more complicated. Since downstream images cannot be selected as transformation parameters (because this
would created a circular reference), it can be useful to see how images are related.
To help you visualize upstream and downstream images of the current image, the captions of the thumbnails in the
image browser are color coded according to their relationship to the current transformation as follows:
Current Transformation -- caption background is white
Upstream Transformations -- caption background is dark red
Downstream Transformations -- caption background is dark green
Unrelated Transformations -- caption background is gray
Here is an example where the middle transformation is current, the top transformation is upstream and the bottom
one is downstream:

Recalculation Highlighting
When you modify a transformation, its image and all downstream images are automatically recalculated. During
recalculation, the image currently being recalculated is highlighted with a cyan background in its title bar. This
gives you a visual cue that recalculation is in progress and lets you watch as it propagates through the image tree.
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Using Masks
Masks are an important tool in Picture Window since they let you localize the effects of transformations to specific
parts of an image. Similarly, when used with tools, they can protect some parts of an image from being affected by the
tool. Finally, in some specialized cases they are use to identify an object within an image. Regardless of what you are
going to use it for, the way you create a mask is the same.
A mask is a black and white image associated with a base image of the same dimensions. You can think of it as a
semi-transparent overlay that just covers the base image. Areas where the mask is white are selected while areas
where the mask is black are not -- areas where the mask is gray are partially selected. Masks are used to restrict the
operation of transformations and tools to the selected areas of the base image, for example to lighten or darken just
part of an image.
Masks are created via Amount Controls. The amount control associates a mask with an image and determines how
the mask is used.
Step 1 -- Open the image and select a transformation
For example, lets assume you want to lighten one area of an image using the Brightness Curve transformation, so
first you need to open the image you want to work on and then select Transformation/Gray/Brightness Curve
from the main menu:

Step 2 -- Bring up the Mask Dialog
To create a mask for the transformation, click the white box to the right of the Amount control -- this pops up a
menu -- select New Mask... . This in turn brings up a Mask Dialog and also switches you to a split screen display
with the input image on the left. The input image will be the base image to which the mask is applied.
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Step 3 -- Outline the Area of Interest
The Mask Dialog has a lot of controls, but the idea behind it is fairly simple. You select a masking tool from the
tool bar along the bottom of the Mask Dialog and then apply the tool to the input image. You can then refine the
mask by applying the same or a different tool continuing until you get the result you want.
Initially, the freehand outline tool at the far left is selected, so let's use that first. Click on the input image and drag
to circle the approximate area you want to lighten -- then release the mouse button when you are done. A
semi-transparent red overlay will be displayed over the masked area.

If you want, you can modify the mask overlay color and transparency with the mask color and mask transparency
tool bars:

Step 4 -- Blur the Edges
Click on the mask blur tool (the blurry disk in the center of the tool bar). This will add a slider to the bottom of the
Mask Dialog.

Set a Radius of about 80 and click the

If you want more or less blurring, click Undo

button. This blurs the mask, giving it a soft edge.

, select a new Radius and click

again.

At this point we are done with the mask for now. If you want, you can reduce screen clutter by closing the Mask
Dialog. This also hides the red overlay, letting you more easily compare the input and output images. To get the
Mask Dialog back, you can click on the Amount control again and select Re-open Mask Dialog Box from the
menu.
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Step 5 -- Change the Transformation settings
Until now, we have left the brightness curve at its default setting which makes no changes to the image, so the
mask has no effect. Once we change the curve however, the transformation will only be applied to the areas with
the red mask overlay. For one way to lighten the image, add a control point in the middle of the curve and drag it
upward.

Note how the output image is now brighter than the input image in the masked areas. Also note that a miniature of
the mask is display in the Amount control and also in the Image Browser. You can make further adjustments to
the curve or mask as necessary. When you are done, click OK to close the Brightness Curve transformation.
See Mask for more detailed descriptions of all the Mask Dialog tools and settings.
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Using Transformations
Transformations are Picture Window’s building blocks for modifying images. A transformation operates on one or more
input images to produce a single output image, according to parameters you control. For example, the Brightness
transformation changes the tonality of a color or black and white input image based on a brightness parameter
controlled by a slider you adjust to make the image lighter or darker. The result is stored in the output image, leaving
the input image intact and unmodified. The output image from one transformation can serve as the input for the next
one and so on, creating a chain of related images called a branch. The miniatures (called thumbnails) or the images in
the current branch are displayed down the left edge of the screen in the image browser. The current image is
displayed in the main image area on the right side of the screen.
Applying transformations
To apply a transformation to an image, first select the image by clicking on its thumbnail in the image browser, and
then select the transformation you want to perform from the Transformation menu. The image you select becomes
the input image for the transformation.
Picture Window then displays a dialog box specific to that transformation that lets you adjust the its parameters
and preview the results. Use this dialog box to alter the image until you get a result you want.
Click OK to create the output image and close the dialog box. A new thumbnail containing the output image
appears in the image browser, immediately following the input image. Images below the output image are then
recalculated, and the changes ripple through the current branch until they reach the end.
Click Cancel to close the transformation dialog box leaving the current branch unchanged.
The caption of the output image in the image browser contains the name of the transformation used to create it.
This helps you remember what sequence of operations you used to create the branch, and to identify each stage
in case you want to make changes later.
Double-clicking on an output image thumbnail brings back the transformation dialog configured just the way it was
when the output image was created, so you can pick up where you left off and make further adjustments.
Settings Files
Transformation settings can be save in a settings file.
Settings files save all the transformation settings, with one very important exception: images and masks are not
included. The reason for this restriction is that when you load the settings file at a later time, there is no way to
guarantee the referenced images and masks have already been created and are available for use, nor is there any
way to know which images and masks you want to use if more than one is available. To save everything, including
masks and images, use script files instead. Script files save not just the image settings, but also the settings for
recreating all referenced images and masks.
There are two settings filenames with special meanings: Default and Previous. When you launch a
transformation, if a default settings file is available, it is used to initialize the transformation settings. When you
click OK or Apply in a transformation dialog, the current settings are saved under the name Previous. Within the
settings menu for the transformation, you can load this file and restore the settings from the last time you used the
transformation.
Additionally, you can save transformation settings with names you assign. This lets you create a library of named
settings you can pull up later.
By default, settings files are organized in sub-folders for each transformation type. For example, all the Brightness
Curve settings files will be in stored in a folder named Brightness Curve. You can save settings file anywhere
you want, however the default settings folder location is My Documents\Picture Window Pro\

Standard Transformation Controls and the Settings Menu
Standard controls are displayed at the top of every transformation dialog box. Some of the rightmost buttons may not
be present, depending on the transformation.

Cancel
This control aborts the current transformation and removes it from the image browser display. Clicking the close icon
in the upper right corner of the transformation dialog box or pressing Esc has the same effect as clicking Cancel.
If you are editing the transformation (either by double-clicking on its thumbnail in the image browser or using the Edit
Transformation command), cancel behaves differently. It first checks to see if you have changed any of the settings,
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and if not, the transformation dialog box is simply closed, leaving it in the same state as when you started editing it. If
you have changed any settings, a confirmation message is displayed, and if you confirm, the settings revert back to
their original state when you started editing the transformation and the transformation is recalculated to reset the
output image.
OK
This control completes the current transformation, updates the result image and closes the transformation dialog box.
All subsequent transformations, if any, are then recomputed based on the updated result. Pressing Enter has the
same effect as clicking OK.
Apply
Clicking Apply is like clicking OK, except the transformation dialog box remains open. This is primarily useful when
you have a Preview window active and want to update it after making changes to a transformation's settings.
-- Help
Clicking this button brings up context-sensitive help for the current transformation.
-- Settings Menu
Clicking the settings button brings up the settings menu for the current transformation:

or
The three groups of entries in the menu are standardized for all transformations. Some transformations may
include additional menu items as necessary.
Reset -- Resets all transformation settings to defaults – if a saved settings file with the name Default exists, those
settings are restored; otherwise the standard default settings are used.
For most transformations that have Amount controls and therefore support masks, there are two ways you can
reset:
Reset All -- resets everything, including all Amount controls and their associated masks, if any.
Reset All But Masks -- resets everything but leaves all Amount controls and their associated masks intact.
Reload Last Settings -- When you click the OK button, the current settings are saved with the filename
Previous. If previous settings are detected when the transformation starts up, this lets you revert to the last
settings used. If no previous settings are available, this is grayed out.
Save Settings As… -- Saves all transformation settings in a file you select. This lets you restore these settings at
a later time.
Load Settings… -- Restores saved settings from a file you select.
Save As Default Settings -- Makes the current transformation settings the default – this simply saves the current
settings with the filename Default.
Clear Default Settings -- Restores the standard default transformation settings – this simply deletes the default
settings file, if any. If the file does not exist, this item is grayed out.
Saved Setting Files
For the most part, when you save a transformation's settings in a file and reload them later, all of its controls are
reset to their previous states, and the transformation is applied to its input image to produce a new output image.
If you are apply saved settings to a different input image, you may or may not get the results you want since
different images may require different corrections.
There are limitations to saved settings files, namely they do not record information that depends on other images.
There are three types of information that fall into this category:
·

Auxiliary inputs -- the contents of auxiliary inputs are not saved.
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·

Masks that apply to auxiliary input images

·

Masks derived from other images -- a mask initially created by selecting the name of another image from the
Amount menu

To save this type of information, use a script or workspace script file instead -- these files a capable of recording
settings not only for an image but also for all the other images it depends on.

-- Auto/Manual Preview
When this button is depressed, every time you change a setting, the preview is updated. For large images, the time
delay waiting for the preview to complete can be annoying, especially if you are changing a number of settings at
once. In this case, toggle this button to select manual preview. This un-grays the Preview button (see below) which is
used to perform a manual preview when you want to update the preview window. Transformations that have their own
resizable preview area do not have preview buttons.
-- Preview
This button is grayed out when the Auto/Manual Preview button (see above) is depressed. In manual preview mode,
clicking the Preview button updates the preview window with the results of any changes you have made to the
transformation settings.
-- Input
Clicking this button displays the input image in the main image area. Selecting this button simultaneously selects the
bypass button for the current image in the image browser.
-- Preview
Clicking this button displays the transformation result in the main image area. Selecting this button simultaneously
selects the bypass button for the current image in the image browser.
-- Split Screen
Clicking this button displays the input image in the left half of the main image area and the transformation preview in
the right half. In certain cases and especially when working with panoramic images, it may work better if you switch
from a side by display to one above the other. To switch between left/right and top/bottom split screen, use the tool
bar at the top of the main window:
-- This tool bar is grayed out except in split screen mode.

left/right

top/bottom

The AUTO setting selects the split screen orientation that makes the input image display as large as possible
based on the dimensions of the input image and the dimensions of the main image area.
-- Synchronized Zooming and Scrolling
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This button toggles synchronized zooming and scrolling. It is only visible when Split Screen is selected (see above).
When synchronized scrolling is enabled, the zoom tool bar for the left half of the screen is grayed out and zooming or
scrolling the right half of the image area zooms and scrolls the left half in an identical manner so the same parts of the
image are displayed on both sides.
When synchronized scrolling is disabled, you can zoom and scroll the two halves of the image area independently.
Synchronized scrolling is only available for transformations whose output image is the same size as the input image.
Thus, for example, there is no synchronized scrolling button for the Crop transformation, but there is for the Brightness
Curve transformation.

Progress Indicators
Depending on the transformation and the size of the output image, Picture Window may display a progress indicator to
let you track the progress of the transformation each time it compute its output image. Most progress indicators also
include a Cancel button to let you interrupt the calculation if it is taking too long to complete and you decide you want
to change one or more of the settings.

Due to certain Windows internals, you may need to click the Cancel button a second time to get it to respond. In any
case, it only responds periodically so you may have to wait briefly for it to take effect.
If you do cancel a transformation, the output image is placed in a error state since it has only been partially computed.
This error is cleared the next time the transformation recalculates.
Below the progress bar a rough estimate of the time remaining in hours, minutes and seconds is displayed.
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Recalculation
Recalculation, or recalc as it is sometimes called for convenience, is the processes of making sure that all the
transformations in the workspace are up to date. When you create, copy or delete transformations or modify their
settings, it can affect other transformations. To avoid problems, it is important that all transformations a given
transformation depends on be recalculated before the transformation itself is recalculated.
In the simple case, this means that a change to an image causes all the images below it on its branch to be
recalculated. However, if a transformation being recalculated has additional inputs or masks that depend on additional
inputs, those inputs must be recalculated first. In addition, if any transformation in another branch depends on the
transformation, those must also be recalculated.
During recalculation, the transfomation currently being recalculated is temporarily highlighted in the image browser
with a cyan background to its title bar. This not only gives you a visual cue that recalculation is in progress, but it also
lets you watch it ripple through the image tree.
For any given transformation in the image tree, all other transformations fall into one of three categories: upstream,
downstream or unrelated.
·
·
·

Upstream transformations are those the transformation depends on.
Downstream transformations are those that depend on the transformation.
Unrelated transformations are those that are neither upstream nor downstream.

To help you visualize these categories, the image browser color codes the caption background for each thumbnail,
based on which transformation is currently selected. Upstream transformations have a dark red caption bar,
downstream transformations have a dark green caption bar, the current transformation has a white caption bar and
unrelated transformations have a gray caption bar. These are the default colors, although you can change them if you
wish by altering the current theme.
Here is an example of an image tree as displayed in the image browser.

In this example, if you change the current Crop transformation, the downstream Brightness Curve and Watercolor
transformations will be recalculated while the upstream and unrelated transformations will not.
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Circular References
While they rarely arise in normal usage, it is possible to create a workspace that includes one or more circular
references. This is a situation where, for example, transformation A depends on transformation B and
transformation B depends on transformation A, possibly via one or more intermediate transformations. When this
happens, there is no way to recalculate the two transformations that guarantees a stable result, so all the
transformations in the loop are marked as being part of a circular reference. To let you see that a circular
reference has been created, all the transformations that form part of a circular reference loop are displayed with a
red caption bar in the image browser.
To avoid circular references, when you are creating or editing a transformation and you try to select another image
for use as an input or mask, the menu of available images only includes those that do not depend on the result of
the transformation.
In case the term circular reference sounds familiar from working with spreadsheets, Picture Window’s image tree
is very similar to a spreadsheet in which transformations are like formulas. Just like a spreadsheet, when you
change an image, all the other images that depend on it are recalculated. The big difference is that a spreadsheet
displays rows and columns of data and its dependency tree is hidden from view, while Picture Window displays
the data in a dependency tree instead of a grid.
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Preview Window
The preview window lets you watch what happens to one image as you change another. For example suppose you
have a series of transformations that process an image sequentially. Normally, when you edit a transformation you see
the effects of changing the transformation settings on its output image, but not the effect it has on other downstream
transformations. By creating a preview window that displays the last image in the sequence, you can make changes to
the first transformation, click its OK button to propagate the changes to transformations that depend on it, and watch
as the preview window updates.
Creating a preview window
To create a Preview window, right-click on a thumbnail in the Image Browser and then select Preview from the
popup menu. Or, use the keyboard shortcut Ctrl-E instead of using the right-click menu. This creates a Preview
window that tracks the current image and displays it in the window.

The caption of the Preview window includes the name of the transformation it is currently tracking (in this case
Multipass Sharpen) as well as the current zoom factor. The Preview window is refreshed automatically whenever its
associated image changes.
You can resize the window or drag it by its caption to a new location -- the size and location of the Preview window
are retained for the next use. To preview a different image, just select it the same way. The Preview window remains
visible until you close it or close the transformation it is tied to.
The Preview window can be zoomed and scrolled in much the same way as zooming and scrolling images in the main
image area. There is a zoom tool bar at the top of the Preview window, and scroll bars are displayed as necessary.
You can also click and drag the preview image to scroll it or rotate the mouse wheel to zoom in or out, centered on the
cursor location. As with other windows, you can minimize it or close it using the standard icons in its upper right corner.
Using a preview
Once you have created the Preview window it will update whenever its associated transformation changes. So, if you
edit a transformation upstream from the preview, you can see the effects on the preview image by clicking the
transformation's OK button. Changes are then propagated through all the downstream transformations. If you are
previewing one of these downstream transformations, the preview window will then be updated to reflect the changes.
Here is a simple example that shows how to use a Preview window to see the combined effects of a Brightness
Curve transformation followed by Multipass Sharpen:
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The steps to create and use this are:
1) First, create a Preview window for the Multipass Sharpen transformation by clicking on its thumbnail and typing
Ctrl-E or by right-clicking on it and selecting Preview from the popup menu. The Preview window will now track any
changes to the Multipass Sharpen transformation.
2) Next, double-click on the Brightness Curve thumbnail to bring up the Brightness Curve dialog box, and then
make some changes to its settings.
3) Click the Apply button in the Brightness Curve dialog box. This applies the changes you made and propagates
the updated output image to any downstream transformations -- in this case causing the Multipass Sharpen
transformation to be recomputed. This in turn updates the Prevew window, displaying the combined effects of the two
transformations.
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Curves and Histograms
Curves and histograms are fundamental concepts in digital image processing. Understanding them will help you
determine and adjust the brightness, contrast and dynamic range of your images.
This document will try to demystify curves and histograms by explaining what they are and how to interpret them.
Some of the information may be unfamiliar, but mastering it is well worth the effort. Once you understand how to use
curves and histograms you will be able to:
·

Lighten images without losing highlight detail.

·

Darken images without losing shadow detail.

·

Adjust mid-tones without altering shadows or highlights.

·

Control brightness and contrast precisely for each part of the tonal range.

·

Create a wide range of special effects.

What is a Histogram?
The term histogram has several meanings. Originally a graphical tool developed by statisticians to visualize frequency
distributions, it has come to have a very specific meaning when used in the context of digital images.
To keep things simple, we'll start with black and white images; later we'll see how the same concepts work in color. In
black and white images, each pixel has a specific brightness level which is stored in the computer as a number
between 0 and 255. Zero corresponds to black and 255 to white. Since the eye, even under ideal conditions, can
barely distinguish 200 different gray levels, the 256 available gray levels in a digital image, if properly used, are more
than adequate to represent even the most subtle tonal variations in a black and white image.
How histograms are computed
Imagine you have a row of 256 buckets, the first one labeled 0, the next one labeled 1, and so on up to 255. The
histogram of an image such as the one below is computed by examining each pixel and tossing it into the bucket that
corresponds to its brightness level. When we're done, we count how many pixels are in each bucket. Picture Window
displays histograms as a graph that looks like this:

The gray scale strip along the bottom of the histogram indicates the brightness level of each bucket, starting with zero
at the far left (black) and progressing up to 255 on the far right (white). For each brightness level, there is a vertical
white line that represents how many pixels in the image have the corresponding brightness level. To make the display
fit the available space, the pixel counts are scaled so that the tallest line runs all the way from the bottom to the top of
the graph.
How to Interpret Histograms
The basic idea is simple: where you see a tall line in a histogram display, this means there are a lot of pixels of that
brightness level in the image. Where you see a short line or no line there are very few pixels of that brightness level.
Overall brightness
The first thing we can tell about the example image above based on its histogram is that most of it is dark since most
of its pixels have relatively low brightness levels as indicated by the lines at the left of the histogram being much taller
than those at the right.
Each image has its own unique distribution of light and dark tones- there is no right or wrong histogram. If an image is
made up of all one shade of gray, the histogram of that image consists of a single line corresponding to that gray level.
If it is part one gray and part another, then it would have two lines, one for each gray level, and their relative heights
would reflect how much area of the image is covered by each gray. If the image is a smooth gradient going all the way
from black to white, each of the lines in the histogram would be the same height since there would be equal numbers
of pixels of each brightness level.
Note that the histogram says nothing about where the pixels are located in the image, just how many of them have a
given brightness. You get exactly the same histogram if move all the pixels around so long as you don't alter their
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brightness.
Dynamic Range -- Finding the darkest shadows and lightest highlights
The next thing we can tell about an image from its histogram is its darkest shadow and lightest highlight, sometimes
called the black point and the white point.

Black Point
White Point
|<----------------------- Dynamic Range --------------------|
Remembering that if the histogram is zero there are no pixels of the corresponding brightness, we can see that where
the histogram drops to zero on the left (marked Black Point), there are no pixels in the image darker than this.
Similarly, beyond where the histogram falls to zero on the right (marked White Point), there are no brighter pixels in
the image. These two points define the dynamic range of the image -- the range between its darkest and lightest parts.
We can see from looking at the histogram of this image that its shadows do not go all the way to pure black and that
its highlights fall somewhat short of pure white. The greater the dynamic range of an image, the more overall contrast
it exhibits. If all the lines in the histogram fall in a narrow range, this means the image has only a small variation of
gray levels and will consequently have a very low contrast. Whether this is good or bad depends on the subject matter
and the effect you want to achieve.
Manipulating images -- Less is More
Even if you start with an image with a nice smooth histogram that covers the entire tonal range, each time you perform
operations on the image that change its brightness curve such as trying to bring out shadow, mid-tone, or highlight
detail, you will lose some brightness levels. The more radical the change, the more likely you are to introduce
posterization (see below). The best way to avoid this problem is to start with roughly the correct exposure when you
capture the image in the first place. It also helps to work with 16-bit black and white or 48-bit color images.
Two Images and Their Histograms
To help you get a feel for the relationship between an image and its histogram, here are some more examples.

The histogram of this image has two peaks, a broad one in the shadow area and a narrower one in the light gray area.
These correspond to the foreground and building which are large and dark and the background sky which is a fairly
uniform light gray. The area under a peak is proportional to the percentage of the pixels in the input image that have a
particular brightness range; the width of the peak indicates the brightness range it covers. As you can see, while this
image has plenty of dark tones, it does not go all the way to white which makes it somewhat dingy. Also, there are
essentially no mid-tones, which is typical of images that silhouette a dark subject against a light background or vice
versa.
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This image has a fairly smooth histogram. Note that it does not go all the way down to black or all the way to white,
but that is normal for this type of image because the original scene lacked deep shadows or bright highlights.
Posterization -- How smooth is the histogram
Posterization is a special effect where an image is rendered using only a limited set of colors or gray levels. The
smoothness of a histogram can tell you how well the image represents subtle tonal variations. The more the histogram
consists of isolated spikes separated by empty spaces, the more the image is posterized. While intentional
posterization can be a very striking effect, in normal images, excessive posterization of an image can indicate a loss of
smooth tonal variation which in turn can mean lower image quality. This is usually caused either by starting with a
posterized original or by excessive manipulation of the tonal range as illustrated in the following example:

Original Image

Original Histogram

Curve Used to Modify Image

Modified Image

Modified Histogram

Here an 8-bit black and white sample image is modified by applying a curve that greatly increases the highlight
contrast and darkens the image overall. Posterization in the modified image is clearly visible and takes the form of
rings instead of the smooth variation of the original. It shows up in the histogram as a series of isolated spikes instead
of a smooth curve.
How to Use the Histogram Display in the Brightness Curve Transformation
Picture Window provides a very powerful transformation accessible from the main menu as
Transformation/Gray/Brightness Curve. Brightness curves can be used to achieve a wide variety of effects. The unique
feature of Picture Window's Brightness Curve transformation is that it lets you view and modify both the curve and the
histogram of the image at the same time.
The Brightness Curve transformation is based on a very simple principle. Each pixel in the result image is computed
by applying a curve to the corresponding value in the input image. The curve is just a table of 256 values, each
corresponding to a brightness level from 0 to 255. For each input pixel, its brightness is changed to the value found in
the corresponding table entry and the result is stored in the output image.
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For example, suppose the table simply contains the sequence of numbers from 0 to 255. Then the output image is an
exact copy of the input image because brightness level 0 is set to 0 and so on up to 255. If we draw a graph of this
table, we get a curve like the one below- a straight line running diagonally from the lower left corner (0,0) to the upper
right corner (255,255).

To see what the curve will do to a pixel of a given brightness, locate its gray level along the horizontal axis, run a
vertical up from that point to the curve and then run a horizontal from the intersection point over to the vertical axis and
read off the corresponding brightness value in the output image.
Where the curve lies above the diagonal line, pixels of the corresponding brightness are lightened by an amount. The
further above the diagonal, the brighter. Similarly, where the curve lies below the diagonal, those brightness levels are
darkened.
The steeper the curve, the greater the contrast for that part of the tonal range. The more horizontal the curve, the less
contrast.
Switching between Curves and Histograms
The Brightness Curve transformation lets you work with both the brightness curve and with the brightness histogram at
the same time. You can either view the curve in the foreground with the input image histogram displayed in the
background or you can view both the input and output image histograms with the curve displayed in the background.
To switch from one view to the other, use the two button tool bar just below the Option buttons to the right of the curve
display.

Curve Display

Histogram Display

When you click the
(histogram view) button, the display switches over to show you two histograms, one above the
other. The top histogram is for the input image and remains unchanged for the duration of the transformation. The
bottom histogram is displayed upside down and shows you what the histogram of the result image will be after
applying the curve to it. This histogram changes as you experiment with different curves. For each control point (see
below) on the curve, Picture Window displays a pair of arrow heads connected by a line. The top arrow head defines a
brightness level in the input image and the bottom arrow head the brightness level it will be changed to in the output
image.
Changing the curve or histogram by adding, removing, or moving control points
There are several ways to modify a curve. The simplest is to click and drag one of the little circles that indicate control
points on the curve. Initially, there are just two of these, one at either end. To create additional control points shift-click
on the curve where you want the new control point to appear. (To shift-click, hold down either Shift key with one hand
while clicking once with the left mouse button.) To remove a control point, position the cursor over it and control-click
(click on it once with the Ctrl key held down). Neither the first nor the last control point can be removed.
The curve always passes through all the control points exactly, no matter how many you create. The more points you
add, the more control you have over the shape of the curve. In practice, however, only a few control points are
required for most operations. There are many different curves that can be passed through the control points -- Picture
Window lets you select from four different types (smooth, broken line, gamma or stair step) using a 4-button tool bar
displayed just to the right of the curve or histograms. This feature is described in more detail below.
Control points can be moved freely except you cannot move one control point past another on the horizontal axis. To
move a control point, simply position the cursor over it until the cursor changes to a crosshair and then click and drag
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it to the desired location. In the curve display, for each control point there are a pair of arrow heads displayed one
along the bottom edge of the graph and one along the left edge. These arrow heads track the motion of the
corresponding control point. You can move a control point in a single direction, either horizontally or vertically, by
clicking and dragging the corresponding arrow head.
Adjusting control points from the histogram display is even simpler. All you need to do is click and drag one of the
upper or lower arrow heads. To insert a new control point, shift-click anywhere along the base of the upper histogram;
to remove a control point, position the cursor over the upper arrow head and control-click.
Controlling dynamic range using histograms
You can either increase of decrease the dynamic range of an image very easily using the double histogram display.
Start by positioning the upper arrow heads to the black and white points of the image. These correspond to the
darkest and lightest points in the input image. Then move the bottom arrow heads to where you want the black and
white points to be in the final image. In changing the histogram control points, you are simultaneously changing the
control points of the curve. For reference, the curve is displaying in the background along with the histograms.
Moving the bottom arrowhead for the black point lightens or darkens the shadow areas. Moving the bottom arrowhead
for the white point lightens or darkens the shadow areas. The farther apart you move the two arrowheads, the greater
the spread of tonal values in the resulting image and hence the greater the contrast. The closer you move them to
each other, the more narrow the range and the lesser the contrast.
Making an image use the full dynamic range
To make the result image use the entire available tonal range from black to white, without losing highlight or shadow
detail, position the top arrow heads at the black and white points and the bottom arrow heads at the far left and far
right of the brightness scale. Notice that the slope of the corresponding curve gets steeper the more the contrast is
increased.
To avoid clipping shadows or highlights, try expanding the histogram. This exaggerates small histogram levels that
might otherwise be invisible. You can also turn on Show Clipped Highlights or Show Clipped Shadows using the two
buttons in the main tool bar. This causes clipped highlights or shadows to be displayed in a special color so you can
see where they are in the result image.

Creating extreme contrast
If you move the upper left arrow head right past the black point, you will continue to increase the contrast of the image,
but you will start to lose shadow detail; if you move the upper right arrow head left past the white point, you will
continue to increase the contrast of the image, but you will start to lose highlight detail. You can tell this is happening
because the bottom histogram will start to show a sharp spike at black or white. If you see an image with this kind of
histogram it is a sign that it was either exposed improperly or the camera could not handle the dynamic range of the
image or that somewhere in the manipulation of the image it was lightened or darkened too much. Of course, if you
want to create a dramatic high contrast image, this effect may be exactly what you want.
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Creating a negative image
If you reverse the positions of the bottom arrow heads, then you get a negative image. The bottom arrow heads
correspond to the brightness levels you want in the final image. If you move the lower left arrow head all the way to the
right, you are telling Picture Window to make the dark parts of the image light; if you move the lower right arrow head
all the way to the left, you are making the light areas dark. Changing dark to light and light to dark gives you a
negative. Notice that the corresponding curve slopes downward instead of upward.

Using Curves to control brightness and contrast
While histograms are a powerful tool for adjusting the dynamic range of an image, curves are sometimes better for
adjusting its brightness and contrast. You can switch back and forth between the two methods at any time just by
clicking one of the two buttons on the tool bar just below the Options button to the right of the curve.
Just like histograms, once you understand them curves are a very powerful tool for manipulating images. Here are a
few very important things to keep in mind about curves:
Where the curve lies above the diagonal line connecting the lower left corner to the upper right corner, it will lighten
the image; where it lies below the main diagonal it will darken the image. The closer the curve lies to the main
diagonal, the more subtle its effect on the image; the farther away, the more effect it will have.
Where the curve rises steeply, it will increase the contrast of the image; where it rises slowly, it will decrease the
contrast. Increasing the local contrast in one part of the tonal range always decreases it in another part.
Where the curve is flat, the image will be posterized.
Where the curve slopes downward, the image will be a negative or solarized.
Kinks in the curve usually produce some kind of artifact in the image. Unless you are trying to create special effects
deliberately, try to keep your curves smooth.
To fully control brightness and contrast, you will usually need to add control points to the curve. Additional control
points give you more control over the shape of the curve since the curve always passes through each control point. To
add a new control point, first position the cursor over the curve display where you want the new point to be and then
shift-click (click the left mouse button while holding down the shift key with your other hand). To remove control points
(except for the first and last point which cannot be removed), position the cursor over the control point and control click
(click the left mouse button while holding down the Ctrl key).
Lightening or darkening an image
Let's continue using the same image and assume that we have just used the histogram to increase its dynamic range
to go all the way from black to white, but we still want to lighten it up to help bring out some of the shadow detail.
The first way you might think of to brighten an image is to add a fixed amount to each of its brightness values. This
corresponds to shifting the entire curve upward or shifting the entire histogram to the right. The problem with this
approach is that it can cause the darkest shadow areas to lighten up and it can cause loss of highlight detail. This
shows up in the histogram as a blank space at the left end of the histogram and spike at the right hand end indicating
that a number of different brightness levels at the lighter end of the scale have all been changed to the same maximum
level. A similar problem occurs when attempting to darken an image by shifting its histogram to the left. To avoid this
difficultly, we need to lighten or darken the intermediate brightness levels while leaving the black and the white points
unchanged. To do this we need curve that is not a straight line. Here's the procedure:
First add two intermediate control points in the middle of the curve and then position them as illustrated below on the
right. Make sure you leave the first and last control points fixed as these determine the dynamic range. Notice that
since the curve lies above the main diagonal, it is lightening the image. Also notice that because it slopes steeply on
the left that it is increasing the contrast in the shadows; since the slope is flattened in the highlight area we are
reducing the highlight contrast. The result is a brighter image with a lot more shadow detail. To darken an image, arc
the curve downward (below the main diagonal) instead of upward.
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Increasing or decreasing mid-tone contrast
When people talk about increasing or decreasing the contrast of an image, they are usually talking about increasing or
decreasing its mid-tone contrast. Bear in mind however that you cannot increase contrast in the mid-tones without
decreasing either the shadow or highlight contrast or both. Increasing the mid-tone contrast involves lightening the
highlights and darkening the shadows. Reducing the mid-tone contrast means lightening the shadows and darkening
the highlights. The curves look like this:

Special effects -- solarization
Solarization is a special effect where part of the tonal range is inverted. This creates an image which is part positive
and part negative. To solarize, you need to make part of the curve slope upward and part slope downward. Since there
are many kinds of curves that pass through all the control points, Picture Window gives you three options: stair step,
broken line, and smooth curve. You select these options from the 3-button vertical tool bar just below the one that
selects curve/histogram. For solarizing, the broken line curve (center button) usually gives the best results. The
following examples illustrate different types of solarization and the curves that produce them.

Special effects -- posterization
Posterization is the result of rendering an image using a limited number of gray levels. This creates an image which is
made up of areas of solid color, something like a silk screened poster. To posterize, you need to make a curve that
has a series of stair steps. To create this effect, click on the top icon on the 3-button vertical tool bar just below the
one that selects curve/histogram. To create more gray levels, add more control points; the more levels you use, the
more subtle the effect. If the stair step curve runs primarily above the main diagonal, the posterized image will be
brighter than the original; if it runs below the diagonal, the result will be darker. You can combine posterization with
solarization for additional effects. The following examples illustrate two different posterization curves and the effects
they produce. The first example uses only three gray levels (black, white and a fairly light gray); the second uses five
(black, white, and three intermediate grays).
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Using the brightness probe
When you click and drag the mouse cursor over the input or output image window, a red marker line will appear in the
curve or histogram display to tell you the brightness value of that part of the image. The marker line runs from the top
to the bottom of the curve display or from the top to the bottom of the input histogram display as illustrated to the left.
The point where the vertical red line intersects the gray scale at the bottom of the curve or histogram is an indication
of the brightness of the input image at the probe location.
The brightness probe is a very useful tool. For example, suppose there is one specific part of an image that you want
to lighten or darken. You can start by clicking and dragging the cursor over the region in the input image you want to
alter. By noting where the marker shows up on the curve or histogram display, this will show you what part of the tonal
range needs to be changed. To lighten or darken that part of the tone scale, you can use either the curve or the
histogram.

Shift-clicking over a part of the input or output image representative of the brightness level you want to modify
automatically inserts a new control point at the corresponding point in the curve or histogram.
Shift-clicking over the curve or upper (input) histogram where you want the new control point to appear inserts a new
control point at the cursor location. You can base the location on the results of previous probing of the image.
The next step is to apply brightness corrections using the curve or histogram.
If you are using the curve, then drag the new control point up to lighten or down to darken -- the farther you move it,
the brighter or darker that part of the tonal range will become. You can use the Preview button to check your progress.
If you are using the histogram, then drag the control point's bottom arrowhead to the right to brighten or to the left to
darken.
If you start changing other parts of the image that you don’t want to modify, you can probe them and create additional
control points to control their brightness independently. Or, you can create a mask to restrict the effects of the
transformation to the selected part of the input image. If you end up creating a curve that is not fairly smooth, it will
probably result in some kind of visual artifact in the result image since the local contrast will either be very low or very
high in some parts of the brightness scale. If this happens, switch to the curve view and adjust the control points to
make the curve smoother. If you can't get the effect you want on one region without adversely affecting other parts of
the image, you will need to create a mask that isolates the region you want to adjust. This lets you restrict the
transformation to a specific part of the input image.
Histogram Expansion -- what it is and when to use it.
When Picture Window displays histograms, it automatically scales them so the largest value fills the available space
between the top and the bottom of the graph. If a histogram happens to contain one very tall spike, this can create a
situation where the rest of the information in the histogram is scaled down so much that it disappears or becomes too
small to interpret. When this happens, you can use Picture Window's Histogram Expansion options (available from the
Options menu) to display histograms scaled in such a way as to exaggerate small values and compress large values.
Histogram expansion is available in two strengths: Medium or High. This expanded scaling lets you see both the small
histogram values and the large ones at the same time even if the large ones are huge and the small ones are tiny.
However, when using histogram expansion, you must bear in mind that large values are really much larger than they
appear and small values are smaller.
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Working with color images

Everything we have discussed so far deals with black and white images, but what about color? For color images there
are many different ways to compute histograms. We could compute separate histograms for the red, green, and blue
channels of the image or, what is often more useful, we can use the HSV or HSL color space and just histogram the
brightness component, ignoring the hue and saturation. This lets us work with the brightness of the image without
worrying about changing its color. Interpreting a color brightness histogram requires some understanding of the
underlying color model. In the HSL model, a brightness level of zero corresponds to black and a maximum brightness
value corresponds to white. In the HSV model, zero brightness still corresponds to black, but the maximum brightness
value corresponds to any color whose red, green, or blue component is maxed out at 255. This includes all the colors
in the color hexagon displayed in Picture Window's color picker dialog box. When you select the RGB color model,
Picture Window displays a histogram computed as the largest of the three component histograms for each brightness
levels.
The one thing to remember about the difference between HSV and HSL color spaces is that when you lighten an
image using HSV, the colors get brighter while remaining fully saturated. As you lighten using HSL, colors get
progressively more washed out as they get closer and closer to pure white. You must choose the color space
according to the effect you want to achieve.

Lightened using HSV

Lightened using HSL

Normally the RGB color space is a poor choice for lightening or darkening an image. When you use this color space,
the same curve is applied to each of the three components of the image (red, green, and blue). This can result in
unwanted hue or saturation changes in different parts of the image. Working in HSV or HSL avoids this problem. On
the other hand, when using the Brightness Curve transformation to produce special effects like solarization and
especially posterization of color images, the best results are often obtained using the RGB color space instead of HSV
or HSL. For example, creating a negative image using RGB yields an image where each color is replaced by its
complement and light colors become dark and vice versa. The same effect applied in the HSV or HSL color space
leaves the hue and saturation of each pixel the same and just inverts the brightness -- the effect is very different:
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Negative in RGB color space

Negative in HSV color space
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Batch Processing
Creating and Using Batch Operations
A batch operation can be as simple a converting a list of images to JPEG files for the web or printing them. Or, it
can involve performing a complicated series of operations on a series of images and then saving them in another
folder. The File Open transformation works in conjunction with other batch transformations (all of which are found
in the Transformation menu under File). These transformations currently include:

Export -- outputs image files to a folder
Print -- prints image files
Slide Show -- displays images full screen in a slide show
These transformations simply pass their input image through to their output image. But, if a batch process is
running, they also export, print or display their input image as well.
To batch process a series of images, you need to create an image tree that starts with a File Open
transformation and includes one or more batch transformations. Optionally, you can include other transformations
in between if you want to do additional processing on the images such as cropping, adding text or sharpening. The
File Open transformation creates a new top-level image. After creating this new image, you can create additional
transformations below it, typically ending with one or more Export, Print or Slide Show transformations. Once
the image tree is set up, re-open the File Open transformation, select the images you want to process, and click
the Run or Test buttons on the tool bar. One by one, each selected image is opened, and the image tree is
recalculated. Since a batch process is active, this causes any Export, Print or Slide Show transformations to
export, print or display their input images.
A Batch Progress dialog box is displayed during batch processing. This dialog box displays the pathname of the
file currently being processed, the batch operation being performed, and a thumbnail of the image currently being
processed.

Clicking the Terminate Batch Process button stops the current batch process at the next transformation.

Breakpoints
You may need to manually adjust some settings during a batch workflow -- for example to adjust a cropping rectangle
or do some cloning or speck removal. To accomplish this, set breakpoints on each transformation you want to be able
to adjust and the batch workflow will pause at each breakpoint and display the transformation dialog box so you can
modify its settings. Then click OK to resume the batch workflow or Cancel to terminate the batch process. In batch
mode, the main tool bars are disabled. As a convenience, you can use the keyboard shortcuts Enter or Esc instead of
clicking OK or Cancel.
You can set a breakpoint on an image either by right-clicking its thumbnail in the Image Browser and selecting
Toggle Breakpoint from the popup menu, or via the Edit/Toggle Breakpoint command from the main menu. If a
breakpoint is set, the image thumbnail in the Image Browser will have a red outline. To delete all breakpoints, use the
Edit/ Delete All Breakpoints command. Breakpoints on bypassed transformations are ignored.
If necessary, you can minimize the Batch Progress dialog box to get it out of the way by clicking its minimize icon.
Clicking on the close icon (the X in the upper right corner) is equivalent to clicking the Terminate Batch Process
button and stops the current batch process at the next transformation.
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Example
Here is an example of a batch workflow that opens three files, pauses with a breakpoint to let you crop each one
manually, and then saves the resulting image as a new file:

Note that all three files in the file list are shown as selected, but you can deselect any files you want to skip. To start
the batch process, click the
button in the File Open dialog box. This will feed each file in the list, in succession, to
the Crop transformation below it. Because a breakpoint is set on Crop (indicated by the red outline), processing will
pause to let you specify the cropping rectangle manually. When you click OK, the cropped image is passed to the
Export transformation which write it out as a file. If you click Cancel instead, the batch workflow is terminated and no
more files are processed.
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Multiple Batch Processing
Frequently, all you need to do is process a single list of files, but sometimes you may need to process more than one
file at a time. For example, say you want to merge two sets of stereo image pairs and print them. Or maybe you want
to open images in groups of four, merge them into a layout and export the result to a folder of image files. To
accomplish tasks like these, you can use Multiple Batch processing which lets you operate on more than one file list
at a time. It does this by reading one file from each list before recalculating the image tree.
If Picture Window detects that there is more than one File Open in the image tree having multiple files selected, it
enables the Single Batch/Multiple Batch tool bar, which is otherwise grayed out.

In Single Batch mode, only the selected files in the current File Open are processed.
In Multiple Batch mode, all File Opens having multiple files selected are processed as a group, with the next file
from each list being opened before the image tree is recalculated. Batch processing stops when any of the lists
runs out of files. You will get a warning before batch processing starts if there are not the same number of
selected files in each list. If you were merging left/right stereo images, for example, you might have two File
Opens, one for the left images and one for the corresponding right images. It is important for both lists to be
sorted so the correct images are combined -- you might be able to do this by sorting both lists if the files are
named consistently or have consistent file dates. If your workspace includes File Opens you want to exclude from
multiple batch processing, deselect all but one of the files in their file lists, and they will be passed over.

Differences between Batch and Normal modes
While Picture Window is running in Batch mode, it works a little differently.
The Image Browser, main tool bars and main menu are all disabled to prevent disturbing the batch process by
changing the image tree while it is running.
Whenever a breakpoint is reached for a transformation, OK and Cancel are used to continue or to terminate the
batch process.
No progress indicators are displayed.

Tips
There is a separate setting in the color management settings dialog box that lets you specify an alternative value
of the Ask on Mismatch setting that overrides the normal setting during the execution of a bath process. Asking
about profile conversion every time a new file is opened can interrupt unattended batch operation. To avoid this,
choose a different setting for the batch version of Ask on Mismatch.
As an aid in testing batch processes, you can insert a Bypass transformation (which basically just passes its
input through to its output) and set a breakpoint on it. This causes batch execution to pause at the breakpoint so
you can see the results of all the transformations up to the Bypass. Then, at the breakpoint, click OK to continue
or Cancel to terminate.

55

Quick Pick
Quick Pick is a way to select transformations quickly using the keyboard -- it starts when you are at the main screen
with no dialog boxes open, and you press a letter key or the space bar.
If you type a letter, a list of all transformations and tools whose names start with that letter (either upper or lower case)
is displayed as one or more columns of buttons. Buttons for currently invalid operations are grayed out.
The transformations you have used the most often are highlighted at the top of the list with the most frequently used
ones first -- the longer you use Picture Window, the more command usage statistics it accumulates. Up to nine of
these are assigned numbers from 1 to 9.
Transformations you have never used are displayed in alphabetical order below, separated by a space from the others.
For example, if you press c, here is what is displayed, assuming the only transformations whose names begin with the
letter c you have used so far are the ones with the white backgrounds. If the transformation name is more than one
word, the letter will match the first letter of any of the words:

If you type space instead of a letter, a list of all transformations and tools appears.
The top line shows what you have typed so far. Below that is a list of the transformations whose names start with the
letter you typed, listed in two groups. The top group lists the transformations you have used before with the most
frequently used first. The first nine of these are numbered. The bottom group lists all the matching transformations you
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have never used, in alphabetical order.
At this point, you have three choices:
1) you can click one of the buttons to close Quick Pick and start up the corresponding transformation
2) you can type a number corresponding to one of the buttons at the head of the list to close Quick Pick and start
up the corresponding transformation
3) you can type more letters
Note: The names of the transformations are the names that are displayed as captions in the image browser -- in a few
cases, these are shortened versions of the names displayed in the Transformation menu.
As you type more letters, the name match is refined by showing only those buttons whose names contain the
characters after the first character somewhere as a substring, i.e. in order with no gaps. Matching is case-insensitive,
so for example a matches either a or A. If you get to the point where the entered name is an complete match for a
button name or there is only one un-grayed button, Quick Pick is closed and the corresponding tool or transformation
is started up. If no names match the letters you entered, the last letter you entered is ignored. For example if you type
cb the display changes to:

This is the subset of buttons that start with c and also contain a b anywhere in the name. If you then type a,
only Color Balance will match since it is the only button starting with c that also has ba in its name (all the
others have some other letter following the b), so Quick Pick closes and launches the Color Balance
transformation. On the other hand, if you had typed cbo instead of cba only the Checkerboard button
matches and Quick Pick closes and launches the Checkerboard transformation.
Typing Esc or Enter closes Quick Pick.

Advanced Tip:
If you want exercise more control over the command order, you can set the use counts for each transformation
manually by editing the text file Session.state in the folder: C:\Users\<user>\AppData\Local\Picture Window
Pro\Session State (where <user> is your user name. Be careful editing this file -- save a backup copy before making
any changes so you can recover if you accidentally mess it up. In case of disaster you can always just delete the file
although you will lose some settings that are normally preserved between editing sessions.
Use counts are located near the end of the file and look like this:
use_count "brightness_curve" 3
The quoted text is the name of the transformation and the number at the end is its use count. The use count is simply
a counter of how many times the transformation has been selected from the main menu or via quick pick -- the higher
the number, the closer to the top of quick pick lists it will appear. If there is no entry for a transformation, its use count
is zero, so simply deleting a use count line will move the transformation to the bottom part of the list.
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Favorites
As a convenience, you can designate transformations you use frequently as favorites. An initial set of favorites is built
into Picture Window, but you can reconfigure the list to meet your own preferences.
To select one of your favorite transformations, type / or . or click the
button in the main tool bar to display the
favorites list and then click on the name of the transformation you want to select. You can also bring up Favorites by
right-clicking on a thumbnail in the Image Browser and selecting Favorites from the pop-up menu.
To cancel, close the Favorites dialog. You can have up to 32 favorites, displayed in up to 4 columns of 8 buttons
each. The favorites list is automatically sorted in alphabetical order.
Favorites are like Quick Pick, but limited to the set of transformations you choose.

Selecting Favorites
To select a transformation from your favorites list, click on its button. This closes the Favorites dialog box and starts
the corresponding transformation. Transformations that are invalid are grayed out and cannot be selected.
Removing Favorites
To remove a transformation from the favorites list, right click on its button and select Remove Favorite from the
context menu.
Adding Favorites
To add a transformation to your favorites list, right click on its thumbnail in the Image Browser and select Add to
Favorites from the context menu.
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General Tips
Suggested Workflow
There are many ways to organize your work, but here is one method based on the concept of non-destructive
editing that works. Destructive editing means you open your original files, process them, and then save the final
versions. While simple, this method does not let you go back and change the way you processed the original
image if you decide you want to do something differently. Non-destructive editing means you save your original
processed raw image files along with the list of operations you applied to them (namely a script file) to get your
final images. This lets you open the script file at a later date and make changes to the way you process your
images.
1 - Organize your image files into folders
Store all your photographs in one folder hierarchy, and make this your default folder (see Set Default Folder).
Within this folder, arrange image files in sub-folders, one for each photo shoot. Include the location and date in
each folder name. For a multi-day photo shoot, make sub-sub-folders for each day. Some photographers prefer to
organize folders by subject, some by project, and some prefer to organize by date -- it depends on what you use
your photographs for and how you find it easiest to locate one you are looking for.
2 - Copy your files from the camera card to a folder
When you take a set of photographs, create a new sub-folder in the default folder and copy the images from the
memory card to the folder. You can use Picture Window's File/Copy Card to Folder command to automate this
process. If you shoot both RAW and JPEG files, you can store them in separate sub-folders of the new folder if
you wish. Also create another sub-folder of the new folder called Final (or something similar) where you will place
the best images. Always copy all the images from the memory card to your hard drive before editing them since
saved scripts will otherwise try to re-open the image from the memory card instead of the hard drive, and you will
need to manually locate the original files in order to rebuild the script later. Finally, format the memory card so it
will be ready for the next shoot and put it back into your camera.
3 - Process your raw files
If you are working with raw files, you can open them directly in Picture Window or you can use a separate raw
program to process the images you want to work on and export them as 16-bit TIFF files. There are many
programs available that can do this, some commercial and some free.
Commercial Software:
DxO PhotoLab (my personal favorite)
Capture One
Adobe Lightroom
Free Software:
Raw Therapee
Darktable
DigiKam
Whatever software came with your camera
Process just the images you want to edit. The most important things to do in the raw converter are: exposure
adjustment to recover highlight and shadow detail, correction of lens distortion, chromatic aberration and vignetting
(if available), and possibly noise reduction for high ISO images. Export the images from the raw converter as 16-bit
TIFF files back into the same folder as the raw files or into a separate folder. Some RAW converters let you call
Picture Window directly (see Integrating with other applications).
4 - Edit your images
Open the JPEG or processed RAW files in Picture Window, do your editing, and, if you like the results, save the
processed images in the Final sub-folder as 16-bit TIFF files, with a script included. Don't delete the original JPEG
or RAW files for any image you work on as this will make it impossible to recreate your final image from the
originals at a later time or to go back and change the way you processed it.
5 - Rework your images
Later, if you want to revise a processed image and preserve a record of your changes, use the following procedure:
Open the script file you previously saved along with the image file you want to work on. This re-opens the original
JPEG or processed RAW image file and re-applies all the editing steps you made to create the final image. Next,
add to or modify editing steps as necessary to make the changes you want, and then save the image with a script.
You can save the image with a new version number, or you can save it over a previous version. Save as a new
version if you want to keep the previous version around. Overwrite an existing version if you want to discard it and
replace it with the latest version. Overwriting the image file will overwrite the associated script file as well.
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Workflow Overview

6 - Back up your files
Back up your main image folder regularly and also back up My Documents\Picture Window Pro regularly as this
folder contains your settings files. Ideally, backups should be stored on at least one external drive and preferably
several that you store in different physical locations.

Recommended Companion Software
Specialized operations are usually best performed by specialized software. The following programs work well with
Picture Window:
Panorama Stitching - PTGui
A few tips...
Get a leveling base for your ball head and use it to level the head so that when you pan the camera stays
parallel to the horizon.
For horizontal panoramas, shoot in portrait mode; for vertical panoramas shoot in landscape mode.
Allow plenty of overlap between images.
Don't use a polarizer.
Set your camera to manual exposure and manual focusing -- adjust both to accommodate the full range of
angles you plan to include.
Before stitching, run the images through a raw converter that corrects for light falloff, lens distortion and
chromatic aberration.
If you are shooting IR, remove any hotspots before stitching.
Focus Stacking - Helicon Focus or Zerene Stacker
A few tips...
If you are serious about macro focus stacking, consider getting a Cognisys Stackshot.
For landscapes, focus stacking works best if there is no subject motion and if there are no foreground
elements such as foliage or blades of grass that overlap the background.
HDR - Photomatix

Memory Considerations
Since the cost of memory has declined sharply in the last decade, Picture Window Pro 8 has been designed to
target newer computers with lots of RAM and multiple processing cores. If you are working with large image files
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and have an image tree with lots of images, the total amount of memory required can add up quickly. If you don't
have enough physical memory on your computer to hold the Windows operating system, all the programs that are
running and all the masks and images in the image tree, you can configure your computer to use virtual memory
by allocating space on one or more of your hard drives. This generally works OK but performance can get very
slow if there is a lot of disk swapping, so adding more memory if you can is always preferable. Your only other
recourse if you keep running low on memory is to keep the image tree small by saving intermediate results,
closing all the images and opening the saved files to start with a new tree.

Selecting Images
When selecting an image within a transformation dialog box by clicking on an Image Picker Control, if you have
lots of images, it can be hard to find one you want.

While the image menu is displayed, another way to pick an image is to simply click on its thumbnail in the Image
Browser. If the image you click on is in the image menu, it will be selected.

Zooming and Scrolling
Regardless of what mode or transformation you are in, to temporarily switch back to zoom and scroll mode, hold
down the Alt key on the keyboard while dragging the cursor or using the mouse wheel, or use the Alt-arrow keys
to scroll.
When you zoom in by holding down the Alt key and rotating the mouse scroll wheel, the part of the image at the
cursor location is centered. This is the quickest way to zoom in on a particular detail in one of the image in the
main image area.
When you click on a thumbnail image or its caption bar in the image browser, that image becomes the current
image, and a full-size version is displayed in the main image area. This is the normal way to select or view images
and also lets you quickly switch between different versions of the same image to compare them. If you hold down
the Alt key while clicking on a thumbnail, the image you select is displayed in the main image area with the same
zoom factor and scroll position as the previously current image - assuming the new image is the same size in
pixels as the previous image. This lets you zoom in on an area of interest in one image and see how the same
area looks in other versions of the same image (or in any other image of the same size).

Zooming the Help File
You can zoom the help file to make the text easier to read or zoom out to see more at once by holding down the

61

Ctrl key and rotating the mouse scroll wheel.

Entering Numbers as Expressions
Pretty much anywhere you can enter a number, you can enter an expression instead. For example, when using
the Add Border transformation and entering border widths, you can either type a number such as 0.5 or an
expression such as (1/2 + 0.125)/3.5. Expressions may include spaces and parentheses and can be constructed
using any of the following operators and functions. Normal operator precedence is observed (e.g. multiplication is
performed before addition). Angles for the trigonometric functions are in degrees.
x+y
x-y
x*y
-x
x/y
x^y
not i
i and j
i or j
i xor j
i << j
i >> j
abs(x)
sqrt(x)
log(x)
ln(x)
pi
sin(x)
cos(x)
tan(x)
atan2(y,x)
atan(x)
asin(x)
acos(x)
exp(x)
mod(x,y)
e
hypot(x,y)
int(x)

addition
subtraction
multiplication
negation
division
exponentiation
logical complement (integer only)
logical and (integer only)
logical or (integer only)
logical xor (integer only)
left shift (integer only)
signed right shift (integer only)
absolute value
square root
log base 10
log base e
pi
sine
cosine
tangent
arc-tangent (4 quadrant)
arc-tangent (2 quadrant)
arc-sine
arc-cosine
exponential
modulus
e
hypotenuse
integer value

Depending on the current locale, the comma used to separate arguments may need to be replaced with a
semicolon. For example, when comma is being use as a decimal point, then hypot(x,y) needs to be entered as
hypot(x;y).
Adjusting Sliders
Sliders are maintained internally to a resolution of one part in 10,000. While this resolution easily exceeds what
can be displayed on a monitor, you can make micro-adjustments to sliders by holding down the Shift key while
you drag the slider left or right. For double sliders, click either above or below the line to adjust the white or black
slider.
If you hold down the Ctrl key and click on a slider, it bumps the current slider position by 4 pixels left or right
depending on whether you click to the left or right of the current postion. If you hold down both Ctrl and Shift, the
position is adjusting by 1 pixel instead.
Double-clicking on a slider resets it to its initial value.

Amount Controls
You can temporarily reset an amount control by shift-clicking on its white mask square. This resets the amount to
zero for as long as you hold down the mouse button and restores its previous value when you release the mouse
button. This is a handy technique to temporarily toggle a transformation on and off so you can observe what effect
it is having.
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Switching between Before and After
When a transformation dialog box is open, you can quickly toggle the display between the input and the output
images using the Ctrl-D keyboard shortcut.

Minimizing Transformation and Mask Dialog Boxes
When you open a transformation or mask dialog box, an icon for it appears on the task bar at the bottom of the
screen.
If a transformation or mask dialog box gets in the way of working on the current image, you can temporarily hide it
by clicking on its task bar icon or on its minimize icon (the one that looks like a horizontal line).

To restore the original size and location of a minimized dialog box, click on its icon in the task bar. Depending on
which version of Windows you are using and how your task bar settings are configured, there are two different
ways task bar icons may be displayed.
In some cases, there is a single Picture Window icon -- when you hover the cursor over it, miniatures of the
different minimized windows are displayed. Clicking on one of them restores the corresponding minimized
window to its normal size.
In other cases, each minimized window may have its own named icon. Clicking on the icon restores the
window.
Minimizing the main Picture Window window hides the main window and all of its dialog boxes.
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Keyboard Shortcuts
The following keyboard shortcuts can be used to perform common operations:
F1 -- Simulates clicking the OK button in the currently open transformation dialog box, if any
F2 -- Simulates clicking the Cancel button in the currently open transformation dialog box, if any
F3 -- Simulates clicking the Add mode button in the currently open Mask dialog box, if any
F4 -- Simulates clicking the Subtract mode button in the currently open Mask dialog box, if any

/ or . -- Display the Favorites dialog box
Space or a Letter -- Start Quick Pick

Ctrl-B -- Cycle the border color (the color displayed behind the images in the main image area) through three
options: preferences, black and white
Ctrl-D -- If the workspace is empty, cycle the display among Image Browser Only, Main Image Area Only, and
Both. Otherwise, toggle between displaying the Input and Output images for the current transformation.
Ctrl-E -- Preview the current image by creating a Preview window.
Ctrl-F -- Display the current image full-screen -- press any key or click the mouse button to return to normal
display (except arrow keys)
Ctrl-N -- File/New
Ctrl-O -- File/Open
Ctrl-P -- File/Print
Ctrl-R -- Reload the last used settings for the currently open transformation dialog box, if any. If the Shift key is
depressed, any strokes are ignored (Clone, Paint, Smudge, Levels and Color tools only).
Ctrl-S -- File/Save As
Ctrl-W -- Recover the last workspace script, if any -- like selecting the Script/Recover Workspace Script
command from the main menu
Ctrl-Y -- Redo
Ctrl-Z -- Undo

-- Select previous image in branch
-- Select next image in branch
-- Select previous side branch or the last image in the previous side branch
-- Select next side branch or the last image in the next side branch

Home -- Select first image in branch
End -- Select last image in branch

Shift

-- Move current image up one

Shift

-- Move current image down one

Shift

-- Move current branch left one

Shift

-- Move current branch right one

-- Scroll the main image area up, if possible
-- Scroll the main image area down, if possible
-- Scroll the main image area left, if possible
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-- Scroll the main image area right, if possible

Num Pad + -- Zoom in image on right half of split screen
Num Pad - -- Zoom out image on right half of split screen
Num Pad * -- Zoom to fit / Zoom to 1:1 image on right half of split screen

Shift Num Pad + -- Zoom in left half of split screen
Shift Num Pad - -- Zoom out left half of split screen
Shift Num Pad * -- Zoom to fit / Zoom to 1:1 left half of split screen

Ins -- Insert a splitter below the current image

On Image Browser Thumbnails:
Right-Click -- Display context menu
Ctrl-Shift Click -- Toggle selection of an image and all the ones below it on the current branch
Shift Click -- Select all the images between the current image and the one you Shift-click on, assuming they
are on the same branch
Ctrl Click -- Toggle the selection of an image
Click -- Make an image the current image
Alt-Click -- Make an image the current image, and apply the same zoom factor and scrolling location as the
previously current image, assuming the two images are the same size in pixels.
On Images in the Main Image area:
Right-Click -- Display context menu
Alt -- Hold Alt button down for Scroll mode
In text fields:
Ctrl-A -- Select all
Ctrl-C -- Copy
Ctrl-X -- Cut
Ctrl-V -- Paste
Del -- Delete next character
Backspace -- Delete previous character
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Metadata
Metadata is information about an image such as its size and resolution, camera settings used to take the photo, the
geographical location where it was shot, and its ICC profile. This information is collectively referred to as the image
metadata and, depending on the image file format, more or less of it is stored in the image file. Generally RAW files,
JPEG files and TIFF files are all capable of holding a full set of image metadata. Other file formats are generally
restricted in the amount and type of metadata they can store and should be avoided if you want to preserve all the
metadata in the original file.
Viewing Metadata
You can view a subset of the metadata for an image using Picture Window's Image Info dialog box. You can access
this dialog box from the main menu via the Edit/Image Info command or you can right click on the image thumbnail in
the Image Browser or on the main image area and select Image Info from the popup menu. If you need to see more
metadata details, there are several programs available dedicated to displaying and modifying metadata.
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The Original File
The original file for an image is determined by tracing up the image tree until reaching a top level image. If that top
level image is a File Open, the name of the file that was opened is the original file. If the top level image is not a File
Open, there is no original file.
Saving Image Files
When Picture Window saves an image, it first looks for the original file for the image. If an original file is found, the
metadata, if any, from the original file is copied to the saved file, with the exception of a few items that depend on the
image such as its thumbnail, ICC profile, size and resolution. If no original file is available, only the basic metadata for
the image is saved in the file. For example, if the top level image is a Paste or a File New, there is no metadata to
copy. If the top level image is a Layout, the is also no original file since there the layout potentially combines multiple
images that could all have different metadata.
Exiftool
The actual copying of metadata is performed by calling Exiftool -- an excellent freeware program developed and
maintained by Phil Harvey that is automatically installed alongside Picture Window. The first time Exiftool is used,
there may be a delay while the program is loaded, but subsequent File Saves should be faster. Exiftool is also used
for geotagging images and for several other internal functions.
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Using Two Monitors
If you are fortunate enough to have more than one monitor connected to your computer, you can configure Picture
Window to make use of the additional space to give you more room for editing by dragging the image browser or
various dialog boxes from the main window to another monitor.
Placing Dialog Boxes on a second monitor
To configure where transformation and mask dialog boxes appear initially, go to File Preferences and set the
Initial Dialog Position. This lets you place these dialog boxes by default on an adjacent monitor placed next to
your main monitor.
Placing the Image Browser on a second monitor
To relocate the image browser to a second monitor, first go to the main tool bar and select the 4th button that
controls the display of the image browser and main image area -- the one that displays the image browser in its
own window. Then drag the image browser to the other monitor and resize it according to your preference. The
size and location of the image browser at the end of one session is automatically restored at the beginning of the
next, just like the main window.
Windows support for multiple monitors, especially if they have different scale factors has been evolving over time. For
best results, use Windows 10 (or later).
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Using a Tablet with a Pressure Sensitive Stylus
Picture Window automatically detects the presence of a Wacom or other compatible tablet on startup. You can tell if a
tablet was detected via the Help/About Picture Window Pro dialog box. To be detected, a tablet driver must be
installed and at least one tablet must be connected to your computer. If you connect your tablet while Picture Window
is running, you may need to restart Picture Window to get it to recognize the tablet.
Generally, the tablet stylus works like a mouse where hovering the stylus above the tablet surface is like moving the
mouse and tapping the stylus on the tablet surface is like clicking the left mouse button. Usually there is a button on
the stylus that lets you right-click as well.
If your tablet has a pressure-sensitive stylus, you can use stylus pressure to modulate various brush-based operations
in Picture Window. The commands that use brushes are the Clone, Paint, Smudge tools and the Mask paint tool. All
brushes have four settings in common: radius, transparency, softness and spacing. Each tool that incorporate brushes
has a setting for Stylus Pressure that lets you decide which brush setting, if any, you want stylus pressure to control.
If no tablet was detected at startup, Stylus Pressure is set to Ignore and the other options are grayed out.

Ignore -- changes in stylus pressure have no effect
Controls Opacity -- increased pressure reduces the brush transparency, making the stroke more opaque
Controls Radius -- increased pressure increases the brush radius, making the brush larger
Controls Hardness -- increased pressure reduces the brush softness
Controls Flow -- increased pressure reduces brush spacing, making the brush apply more frequently as you drag
it
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Internationalization
A locale is what Microsoft Windows calls a country or location that uses a different language or notation. While Picture
Window is only available in US English, it supports different locales in a number of ways.
Units
You can set the default units to inches, centimeters or millimeters in File/Preferences. Transformations and
commands that work with physical units such as Resize, Crop, Crop Marks, Layout, Print also let you select to work
in these units.
Numbers and Expressions
When Picture Window displays numbers or accepts numeric input, it uses the current locale as described below.
However, when numbers are recorded in command lines within transformations, or in script or other files, they are
always stored in US notation. This makes it possible to exchange files between one locale and another and still have
them work correctly.
Decimal Point -- Typically, the decimal point is either a period or a comma. For example 1.23 or 1,23
Thousands Separator -- When the decimal point is a comma, the thousands separator is a period and vice
versa. For example 1,000,000.00 or 1.000.000,00
Argument Separator -- When the decimal point is a comma, some other character (usually semicolon) is used to
separate arguments in an argument list. For example hypot(3,4) or hypot(3;4). This comes into play since Picture
Window lets you enter numbers as expressions.
Month and Day Names
The Calendar transformation uses month and day names based on the current locale.
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Integrating with other Applications
Cut and Paste
Many programs can copy or paste images to the Windows clipboard. Picture Window supports image exchange
via the clipboard using the Edit/Copy Image to Clipboard and Edit/Paste Image from Clipboard commands.
Picture Window can only copy or paste one image at a time. If you want to import multiple images, use Drag and
Drop (see below).

Drag and Drop
Programs such as Windows Explorer and various digital asset management programs (such as FastStone) and
raw converters (such as DxO PhotoLab) can act as a source for drag and drop. Picture Window can act as a
target for dropped image files in several ways, depending on where you drop the images.
Dropping images into the main image area
If you drop one or more image files anywhere in Picture Window's main image area, the files are opened one
at a time as new top level images, just as if you had used File Open to open each one independently.
Note: If Picture Window is busy, the file opens are delayed until it is no longer busy. Busy means that another
file open is currently in progress, a recalculation is in progress, a batch operation is in progress, the
transformation dialog box for the current image is open, or a modal dialog box is open.
Dropping images into a File Open dialog box
If a File Open transformation dialog box is currently open, and you drop files into the dialog box (the PWP File
Open dialog box and not the Windows File Open dialog box), the dropped files are appended to its file list
instead of being opened. Adding files to the file list lets you process multiple images using the same workflow
or perform batch operations on a series of files.
Dropping images from the Clipboard
Certain programs such as Windows Explorer and FastStone, when you select and copy one or more files to
the clipboard, copy just the pathnames of the files to the clipboard and not the contents of the files. If a
pathname list is on the clipboard, the Edit/Drop Files from Clipboard command is available and can be used
to simulate dropping the list of files into the main image area. If a File Open dialog box is open, it simulates
dropping the files into the File Open dialog box instead. To copy a list of pathnames to the clipboard from
Windows Explorer, first select them and then either press Ctrl-C or right click on the selection and select
Copy from the drop down menu.

Raw Converters and Image Databases
Many popular raw converters and image editors can export images to programs such as Picture Window as part of
a unified editing work flow. This lets you do preliminary processing in the raw converter and then hand off the
image to Picture Window for further editing. As a rule, this works by exporting a 16-bit TIFF file and then launching
the external program, passing the name of the TIFF file in the command line. Since programs may change the way
they integrate with external image editors, please check your documentation if the instructions below do not work.
DxO PhotoLab (commercial - highly recommended)
DxO PureRAW (commercial - highly recommended)
DxO PureRAW is a less expensive version of PhotoLab without most of the image editing features -- just raw
conversion and lens corrections and noise reduction. This is all you need to import RAW files into Picture
Window which can duplicate most of the other features of PhotoLab.
In DxO PhotoLab (or the older DxO Optics), click the small blue drop-down next to the Print button in the
lower right corner of the screen and select Export to Application. You can then select Picture Window as the
application and 16-bit TIFF as the file format. DxO Photolab does a very good job of removing lens artifacts
such as barrel/pincushion distortion, vignetting and chromatic aberration. The latest versions also have some
of the best noise reduction currently available. Unfortunately it does not support cameras with Fuji X-Trans
sensors.
Adobe Lightroom (commercial - subscription)
In Lightroom, select Edit/Preferences and click the External Editing tab. These settings determine what
happens when you select Lightroom's Photo/Edit In command to launch an external program to edit the
current image. For use with Picture Window, make sure you export as TIFF. Note that only Photoshop
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Elements can be designated as your primary external editor, but other programs can be set up as additional
external editors.
Capture One (commercial - expensive)
In Capture One, use either the Image/Edit With... or File/Export Images/Variants... command, and select
16-bit TIFF as the output image format and Picture Window as the application.
FastStone (free)
In FastStone, right click on an image and select Edit with External Program from the popup menu. Next,
select Add/Remove Programs and add Picture Window. Once it has been added, you can then launch
Picture Window via the Edit with External Program command (keyboard shortcut: E). This will open each of
the images currently selected in FastStone as a separate top-level image.
ON1 Photo Raw (commercial)
You can export TIFF files to Picture Window Pro via File/Send to another application...
Raw Therapee (free)
Set up Picture Window as an external editor using the Preferences/General/External Editor command. To
get to Preferences, click the
button in the bottom-left corner of the window. Assuming Picture Window
Pro is installed in the default location, set the command line (including the quotes) to:
"C:\Program Files\Digital Light & Color\Picture Window Pro 8\PWP 8.0.exe"
The button to send the current image to an external application
is located at the bottom-left of the
preview panel (or you can use the Ctrl-E keyboard shortcut). When using this feature, Unfortunately, Raw
Therapee processes your image and saves it as a 16-bit TIFF to a temporary folder which makes this
command more or less useless. These intermediate files do not get automatically deleted when you close
Raw Therapee, so you need to clean them out manually from time to time.
Another alternative that places the TIFF file in the same folder as the RAW file is the use the File Save button
and then select 16-bit TIFF as the file format and select the folder to save to. Then open the image with
Picture Window.
DarkTable (free)
DarkTable does not support external editors directly so you need to export your images as TIFF files and then
open them with Picture Window.

Command Line
You can pass arguments to Picture Window when you launch it to cause it to open one or more image or script
files when it starts up. Just specify the pathnames of the image or script files you want to open as arguments. If
any of the pathnames include spaces, make sure you enclose the pathname in quotes ("...") so they can be
parsed correctly.
If a pathname corresponds to an image file, the file is opened when Picture Window starts up. If a pathname
corresponds to a script file, the script file is run when Picture Window starts up. If you include multiple pathname
arguments, they are processed in left-to-right order.

Windows Explorer
You can open an image or script file from Windows Explorer either by double clicking it or by dropping one or more
files on the Picture Window application icon. If Picture Window is already open, the files are opened in the current
workspace. If Picture Window is busy, the file opens are delayed until it is no longer busy. Busy means that
another file open is currently in progress, a recalculation is in progress, a batch operation is in progress, the
transformation dialog box for the current image is open, or a modal dialog box is open.

File Associations
Double-clicking on image or script files to open them only works in Windows Explorer if the image file type (such
as tif or jpeg) is associated with Picture Window. Here is the procedure to establish a file association:
·

Right click on an image or script file of the type you want Picture Window to open, and select Open with from
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the popup menu.
·

Select Choose another app at the bottom of the applications list.

·

Check the box: Always use this app to open xxx files where xxx is the file type.

·

If Picture Window shows up in the application list, select it. If not, select Look for another app on this PC
from the bottom of the list and then navigate to the folder Picture Window is installed in (typically C:\Program
Files\Digital Light & Color\Picture Window Pro 8) and select the Picture Window executable file: PWP
8.0.exe.
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Transparent PNG and TIFF Files
Picture Window can read and write transparent PNG and TIFF files which are regular PNG or TIFF image files that
include an extra alpha channel per pixel that specifies the transparency of the image. Transparent PNG files are
commonly used in web site design to create images with irregular outlines or which fade into the page background.
Transparent TIFF is sometimes used for distributing clipart that consists of objects plus a mask to use when
compositing the object onto a background image. Unfortunately, while RGB transparent TIFF files work, the Microsoft
TIFF codec in some cases does not recognize black and white transparent TIFF files and in other cases
mis-recognizes them as RGB images, so these black and white TIFF files cannot be read reliably
Opening Transparent PNG or TIFF Files
When you open a PNG or TIFF file using the File Open command, if the PNG or TIFF file has an embedded alpha
channel, the alpha channel is extracted from the file as a mask displayed next to the image in the Image Browser.

This transparency mask can then be referenced by selecting it from the Amount menu:

Saving Transparent PNG Files
To save an image and an associated mask as a transparent PNG file, use the Transparent PNG transformation. This
lets you specify a mask to save as the alpha channel of the PNG file. When you click Save As..., the input image is
saved as a transparent PNG file.
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21. Commands
21.1. Edit Commands
Edit Commands
The following commands make up the Edit sub-menu of the main menu.

Image Info
The Image Info dialog box displays properties of the current image.
Edit Transformation
This command edits the transformation for the current image – similar to double-clicking on its thumbnail in the
image browser. The transformation’s dialog box is displayed to let you change the settings.
Full Screen
This command (keyboard shortcut Ctrl-F) displays the current image as large as possible on the primary monitor
on a black background and hides the cursor. If the image would need to be zoomed in to fill the screen, it is
displayed at 1:1 instead. Depending on the image, there may be a delay before the image appears since it may
need to be converted to 24-bit color, resampled and converted to the monitor color space. To return to normal
display, click the mouse anywhere or press any key (except for the arrow keys -- see below).
In full-screen mode, you can use the up, down, left or right arrow keys to navigate around the image tree while
retaining the full screen display.

Copy Image to Clipboard
Copies the current image to the Windows clipboard.
Paste Image from Clipboard
Pastes an image, if any, from the Windows clipboard as a new top-level image. This command is grayed out if the
clipboard does not contain an image. If you execute this command from a script and no image is on the clipboard,
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a dummy image consisting of a 320x240 pixel gray and white checkerboard is used as the image to paste.
Certain programs such as Windows Explorer and FastStone copy a list of pathnames of selected files to the
clipboard rather than copying an image. If the clipboard contains a list of pathnames, the first file in the list is
opened and pasted. See the Drop Files from Clipboard below for other options in this case.
If you double-click a Paste thumbnail image in the image browser or select the Edit Transformation command, a
dialog box pops up with three options:

Cancel aborts the operation.
Replace File... replaces the current image with a new one pasted from the clipboard. All other images that
depend on the file are then recalculated.
Clone Current Branch... pastes a new top-level image from the clipboard and creates a side branch parallel
to the current branch which is identical except based on the new top-level image.
Drop Files from Clipboard
Certain programs such as Windows Explorer and FastStone copy a list of pathnames of selected files to the
clipboard rather than copying the actual images. For example, you can copy a list of files to the clipboard from
within Windows Explorer by first selecting them and then either typing Ctrl-C or right-clicking on the selection
and selecting Copy from the menu. Because the names and not the images themselves are copied to the
clipboard, if you modify or delete any of the files before you drop them, you may get an error or a different image
than the one you originally copied.
Drop Files from Clipboard is grayed out unless a pathname list is on the clipboard. When you execute the
command, each file in the list is opened as a new top-level File Open, just as though you had dragged and
dropped the files into the main image area. However, if the current image is a File Open and its dialog box is open,
the names of the files are appended to the current file list instead, just as though you had dragged and dropped
the files into the File Open dialog box.
Select Previous
Selects the image just above the current image.
Select Next
Selects the image just below the current image.

Move Up
Moves the current image up one position on the current branch.
If you move an image up past a side branch, it also moves up past the associated splitter. If moving the image
would create a circular reference, you get a warning and the operation is not performed.
Move Down
Moves the current image down one position on the current branch.
If you move an image down past a splitter, Picture Window asks you to select a branch and then moves the image
to the head of the selected branch. If moving the image would create a circular reference, you get a warning and
the operation is not performed.
Move Left
Moves the current side-branch left one position, if possible. You can use this to rearrange order of the top level
images or the branches of a splitter. This does not affect any of the images, just the way they are displayed in the
image browser.
Move Right
Moves the current side-branch right one position, if possible. You can use this to rearrange order of the top level
images or the branches of a splitter. This does not affect any of the images, just the way they are displayed in the
image browser.

Add Splitter After
Inserts a splitter with two branches just below the current transformation or branch. The left branch of the splitter

77

contains the images, if any, below the current image. The right branch of the splitter is empty. Splitters create
duplicates of the image above them which appear in a row below the splitter, connected by lines. Each of these
images starts its own independent side branch -- changes you make to one branch do not affect the others.
Add Branch to Splitter
Adds a new, empty branch to the current splitter. Use this command when you want to attach an additional side
branch to an existing splitter. This command can also be used if the current image is a branch, in which case it
adds a new side branch to the splitter just above the current image.
Clone Branch
If the current transformation is a top-level transformation, a new top-level branch is created and the current branch
is copied to it.
If the current transformation is a side branch, a new branch is added to the splitter just above it and the side
branch is copied to the new branch.
Otherwise, a splitter is inserted just above the current transformation and the current branch is copied to the
empty branch of the splitter.
Use this command to explore an alternate scenario for a transformation and the ones below it on the same branch.
Right-click on the thumbnail and then select the Clone Branch from the context menu (or click on the
transformation to select it and then pick Edit/Clone Branch from the main menu). Cloning a branch creates a
copy of all the transformations. You can then modify the new transformations to see the effects of changing
settings or adding or removing transformations and compare them to the original branch which remains
undisturbed.

Convert to Copy
This command replaces the at the top of the current branch (typically a File Open or a Paste transformation) with
a Copy transformation. After doing this, once you select an image to copy, the subsequent operations are then
applied. This effectively changes the branch from one that can only process one or more files to one that can
process any image, even if it is in the middle of a branch.

Count Colors
Counts the number of unique colors in the current image and displays the result.

Toggle Breakpoint
Delete All Breakpoints
These commands let you set and clear breakpoints for use with batch processing.

Image Info
The Image Info dialog box displays properties of the current image. This information is divided into several categories
corresponding to the tabs at the bottom of the dialog box:
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Image Tab -- basic information about the image and the image file it came from, if any.
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Caption

The image browser caption

Type

The image type

Size

The image size in pixels, physical units and megabytes

Profile

The ICC profile, if any, associated with the image

Filename

The filename of the file from which the image was loaded from or which is at the top of the
current branch

Folder

The name of the folder the file was loaded from

If the image has been saved since it was opened, the time and date, filename and folder it was last saved
to is also displayed (see example above on the right)
File Size

The size of the file in kilobytes if it is small or megabytes if it is large

Created

The date and time the file was created (time is UT)

If the file has been saved during the current session...
Last Saved

The date and time the file was last saved (time is UT)

Filename

The filename the file was last saved under

Folder

The folder the file was last saved in

Command Each transformation includes a command line that records all of its settings except for its
masks and inputs. When it is necessary to recalculate a transformation, its command
line is executed without displaying its dialog box. When you edit a transformation, the
command line is used to initialize the transformation settings before displaying its
dialog box. The details of the command line are mostly useful for internal development
purposes and are of little significance otherwise.

Camera Tab -- information about the camera used and its settings
Taken

The time and date the photo was taken

Focal Length
Aperture

The lens focal length

The f stop
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Exposure The exposure time
ISO The ISO setting
Subject Distance The subject distance in meters
Camera Make

The camera make

Camera Model

The camera model

White Balance

The white balance setting

Color Space

The color space setting

Exposure Mode

The exposure mode

Exp ±

The exposure compensation setting

Metering Mode

The metering mode

Flash

The flash mode

Lens Info

Lens info

Lens Make Lens make
Lens Model

Lens model

Notes Tab -- information about the image
Description
Author

Image description

Image Author

Copyright Image Copyright Information

GPS Tab -- information about the GPS coordinates where the photo was taken
Latitude

GPS Latitude

Longitude GPS Longitude
Altitude

GPS Altitude

Direction

Camera azimuth

Clicking the Locate on Google Maps launches your web browser and takes you to Google Maps with the
image location marked.

21.2. File Commands
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File Card to Folder
Card to Folder copies image files from a camera card to a folder on your disk. This is generally the first step in
processing camera images on your compute. It assumes the camera card has already been plugged into your
computer and contains a folder named DCIM in its root directory and that the DCIM folder contains one or more
sub-folders of image files. When you click the Copy button, image files in all the sub-folders are copied to a folder you
choose.
Just like transformation dialog boxes, the Card to Folder dialog box has a settings menu you can use to establish
default settings, load or save settings, reset settings, etc.

Card in
Use this control to select the drive letter corresponding to the camera card.
If you need to double check the files on the card, click the Explore... button which launches a copy of Windows
Explorer starting at the DCIM folder of the camera card.

Extension
Leave this blank to copy all the image files from the card. To copy just files with a specific extension (such as raw,
video or jpeg files), enter the (usually 3-letter) extension of the files you want to copy. Actual file extensions
depend on the camera make and model. Do not include the period or any leading or trailing spaces.
Use this setting, for example, if your camera is set to record both raw and jpeg files, but you only want to copy the
raw files to your computer.

Target Folder
Click the
button to select the folder to which image files will be copied or enter the pathname directly. If you
need to make the Target Folder control wider, you can resize the dialog box wider.
Use the New Folder button at the top of the Target Folder dialog box (see below), if necessary, to create a new
folder.
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Verify
If this box is checked, after each file is copied, the contents of the original and copy are compared to confirm that
the file was copied accurately.

Erase files when done
If this box is checked, after all the image files have been copied, the DCIM folder on the camera card is erased
which deletes all the image files on the card, readying it for the next session. No files are erased if an error was
encountered while copying the image files. A warning is issued if only some of the files on the card were copied -at this point you can choose to erase the card anyway or leave the files intact. Use this option if you want to
automatically erase all the images from you card after transferring them to your computer.

Subfolders by date
If this box is checked, all images with the same file date are copied to a subfolder of the target folder according to
the date format selected via the Settings menu. Select Subfolders by date if you want to organize your images
by date.
dd-Mon-yyyy -- day, month, year (for example: 1-Jan-2000)
yyyy-mm-dd -- year, month, day (for example: 2000-01-01)
yyyy-mm -- year, month (for example: 2000-01)
yyyy\mm\dd -- year, month, day folders (for example 2000\01\01). A subfolder is created in the target folder
based on the year; within that folder a subfolder is created based on the month; within that folder a subfolder is
created based on the day.
yyyy\mm -- year, month folders (for example 2000\01). A subfolder is created in the target folder based on the
year; within that folder a subfolder is created based on the month.

Subfolders by extension
If this box is checked, all images with the same extension are copied to a subfolder of the target folder named by
the extension. Use this option for example if you want your jpeg and raw files copied to separate folders. If this
option is combined with Subfolders by date, extension subfolders are placed within the corresponding date
subfolder.

If already exists
Before any files are copied, Picture Window checks if any of the files already exist in the target folder and issues a
warning if any pre-existing files are found. The most likely cause of this is if you had already copied the images
previously and didn't delete them from the card. If you are unsure which files are duplicates, click the Explore...
button to examine the files.
The If already exists control lets you select one of three actions to take when, during the copy process, a target
file already exists in the target folder. This can happen if you have already copied some or all of the files from the
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card or if you have multiple folders of images and some of the image names in the different folders are the same.
Overwrite -- the file from the card replaces the file in the target folder. Use this option if you want to make sure the
files from the card get transferred to the target folder and don't care if the old versions get overwritten.
Ask -- Picture Window asks for each file if you want to overwrite, skip or cancel. Use this option if you want to
control what happens on a file-by-file basis.
Skip -- the file from the card is not copied, leaving the file in the target folder intact. Use this option if you have
already copied some of the files and just want to copy the rest.

Geotag
If the Geotag box is checked, Picture Window geotags all the files in the Target Folder after they have been
copied. Geotagging involves using a GPX file containing GPS data for the range of times the images were taken.
This GPX file is normally created at the time you take your pictures using a smart phone GPS tracker app or using
a stand-alone GPS unit. After retrieving the GPX file, you can then use it to geotag images taken during the time
period when GPS information was tracked. For geotagging to work, the clock in your camera must also be set to
the correct date, time, time zone, and daylight savings time, as accurately as possible, so make sure you check it
beforehand. If Geotag is not checked, the other controls related to geotagging are hidden. For more information
on geotagging, see the separate document Geotagging Images.pdf.
Geotagging cannot be used in combination with the Subfolders by date or Subfolders by extension options.
Time Zone
Unless you were taking pictures in a different time zone, you can normally leave the Time Zone box
unchecked.
Use Time Zone and DST to enter the time zone and daylight savings time your camera was set to when the
photographs were taken. If you omit this information, the time zone your computer is currently set to is used.
Also, some cameras (typically Sony, Nikon, Canon, Panasonic) record time zone information in the image
metadata -- if this is the case, the time zone you set is ignored.
Since GPX files always record tracks using GMT (Greenwich Mean Time or Universal Time or Zulu Time), the
offset between camera time and GMT is needed in order to match the time the image was taken to the GPS
track. This offset can be specified in 15-minute increments to accommodate time zone rules in certain
countries. If Daylight Savings Time was in effect when the photos were taken, check the DST box as well -effectively adding one hour to the offset. Here are the time zone offsets for some common regions:
-11:00 Midway Islands Time
-10:00 Hawaii Standard Time
-09:00 Alaska Standard Time
-08:00 Pacific Standard Time
-07:00 Mountain Standard Time
-06:00 Central Standard Time
-05:00 Eastern Standard Time
-04:00 Atlantic Standard Time
-03:30 Canada Newfoundland Time
-03:00 Brazil Eastern Time
-01:00 Central African Time
+00:00 Greenwich Mean Time
+01:00 European Central Time
+02:00 Eastern European Time
+02:00 Egypt Standard Time
+03:00 Eastern African Time
+03:30 Middle East Time
+04:00 Near East Time
+04:30 Afghanistan Time
+05:00 Pakistan Lahore Time
+05:30 India Standard Time
+06:00 Bangladesh Standard Time
+07:00 Vietnam Standard Time
+08:00 China Taiwan Time
+09:00 Japan Standard Time
+09:30 Australia Central Time
+10:00 Australia Eastern Time
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+11:00 Solomon Standard Time
+12:00 New Zealand Standard Time
GPX File
Click the

button to select the GPX file or enter its pathname directly.

You can geotag the image files later if you prefer, using the File/Geotag Folder command.
Picture Window performs the actual geotagging operation by calling Exiftool. While GPX files are the
recommended GPS track file format, Exiftool also supports the following:
NMEA (RMC, GGA, GLL and GSA sentences)
KML
IGC (glider format)
Garmin XML and TCX
Magellan eXplorist PMGNTRK
Honeywell PTNTHPR (see Orientation)
Bramor gEO log
Winplus Beacon .TXT
GPS/IMU .CSV
DJI .CSV
ExifTool .CSV file

Save Originals
Geotagging involves reading the original image files, adding GPS metadata to them, and then writing the files
back out. If Save Originals is not checked, the original files are deleted once geotagging is done, leaving just
the updated files. If Save Originals is checked, the original image files are not deleted but instead are
renamed by having _original appended to their filenames -- in this case you will end up with two copies of
each image file, the originals and the geotagged versions.

Copy Files...
Once you have entered all the necessary information, click the Copy Files... button to start. Here is what happens
next:
1. The camera card is scanned to determine the number of files and folders it contains and check for various
errors, and this information is displayed in a confirmation dialog box.
2. If everything is OK, the files are copied to the target folder with a progress indicator.
3. If the Geotag box is checked, the Target Folder is geotagged using the specified GPX file.
4. If Erase files when done is checked, the DCIM folder on the camera card is erased.
5. The dialog box remains open in case you want to format the card or copy images to another folder. To exit,
close the dialog box.
The Copy Files... button is set as the default for the dialog box, so pressing Enter is the same as clicking the
button.

Format Card...
To reformat the camera card and prepare it to go back into the camera, click the Format Card... button. This
brings up the standard Windows disk format application so you can select various format options or cancel out if
you change your mind and decide not to format the card. Formatting the card erases all the files on it and leaves it
totally blank and ready to accept new files. Your camera may or may not display a message the first time you turn
it on with the freshly formatted card in place that it is rebuilding the image database or words to that effect. This
just means it is writing certain files on the card that it uses for internal housekeeping. If you prefer, you can format
the card in your camera instead of having Windows do it, as this avoids the startup message.

Be very careful with this command -- if you specify the wrong drive letter and
initiate formatting, you can delete all the files on your computer.
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File Clear History
This command clears the list of recently opened files that appears at the bottom of the File menu.

File Close
This command closes the current image -- this is the same as clicking the close box in the thumbnail image in the
image browser. All memory and resources associated with the image are released.
A dialog pops up asking if you want to close the current image.

If the current image is a top-level image or a splitter or side-branch, all the images below it will also be closed.

After closing the current image, if any splitters remain that have less than two branches, they are automatically
removed.
The workspace is autosaved before the close operation so you can recover any lost work you deleted by accident.

Tips
To see what images depend on the current image, go to the image browser check the color coding of the thumbnails.
This identifies all the images the current image depends on and all the images that depend on the current image by
coloring their captions in red or green as illustrated below. The current image caption is highlighted with a white
background. In this example, the middle image is current and the one below it depends on the current image since it
has a green caption, and this means it would change if you closed the current image.
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File Close All Images
This command asks for confirmation and then closes all the images in the image tree.
A dialog box is displayed to let you choose whether or not to save the current workspace before closing all images and
if so, what name to save the workspace under.

Selecting Cancel aborts the command without closing any images.
Selecting OK performs the operation currently selected by the radio buttons:
Don't Save -- close all images without saving the current workspace.
Save with name based on date and time -- saves the current workspace with a unique filename based on the
current date and time and then closes all images.
Save with current workspace name -- saves the current workspace with under its name. This option is omitted if
there is no current workspace name and then closes all images.
Ask for workspace to save -- lets you choose a name to save the current workspace under, saves the
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workspace under that name, and then closes all images.

File Collapse
While Picture Window is designed to enable non-destructive editing of images, you may just want to do something
simple like open an image make a change and save the result with the same name as the starting image. This is an
example of destructive editing since once you replace the original file, all the steps used to create it are lost. For this
reason, the normal File Save commands do not let you save an image with the same name as an open file. So, to
replace an image file with a modified image of the same name you have two equally inconvenient options:
1) Rename the original file and save the modified version with the original name and then delete the renamed file.
2) Save the modified file with a different name and then delete the original file and rename the modified version.
If you are determined to save the modified image and overwrite the original file with the same name, use the File
Collapse command instead of File Save. Conceptually, what this command does is:
1) Delete the original image and any associated script file it may have.
2) Save a copy of the current image with the same name as the original image, effectively replacing the original
image with the current image. No script file is saved (even if the Include Script box is checked). If the
top-level image of the current branch is not a File Open, then there is no original pathname so Picture Window
asks you for a pathname to save the current image.
3) Close the entire branch that starts with the original image
4) Reopen the modified image as a new top-level image
The end result is to collapse the branch starting with the original image into a single modified image which replaces
the original image at the top of the branch.
Two important side-effects of Collapse you need to keep in mind:
1) When you close the branch that starts with the original image, all images that depend of the original image are
also closed. Depending on the image tree, that may include images below the current image in the same
branch or images in other branches. Before doing anything, the Collapse command issues a warning if any
images not in a direct line between the original image and the modified image will be closed so you can cancel
if this was unintended.
2) The record of all the editing operations you applied to the original image is destroyed, and any script file
associated with the original image is deleted. The script file is deleted since it would no longer be valid
because the original file to which all the operations are applied is overwritten by the modified file. If you want to
save a record of the operations, use one of the regular File Save commands instead, and save the modified
image with a different name from the original.

Tips
To check beforehand which images will be closed by this command, click on the original image with dependency color
coding turned on. This highlights all images that depend on the original image with a dark green caption background in
the image browser.

Example:
In this example, a sequence of three images starting with the original file AZALEA1.tif is collapsed into a single image
that contains the results of applying two transformations to the original image (Auto Range and Levels and Color).
The image produced by the current transformation at the time Collapse was selected (Levels and Color) replaces
the original file.
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Before Collapse

After Collapse

Color Management
This command lets you view and modify the various Picture Window settings related to color management. When you
change any of the settings that affect the way images are displayed such as the monitor or proofing profile, the
changes are reflected immediately in any image windows open in the workspace. If you exit by clicking Cancel, the
settings in effect at the time you invoked the Color Management command are restored. If you wish, you can open
additional files while the command is active.
At any time you can save the current color management settings in a file by clicking the Save As... button at the top of
the dialog box. A saved file can later be restored using the Load... button.
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Load... and Save As...
These buttons let you save a set of color management settings in a file and then reload them at a later date.
Print Profile List...
This button lets you select a printer and then print a summary of all the currently installed ICC profiles on your
computer. This includes the filename, internal name, profile size, profile type and profile color space for each one.
Color Management
Enabled -- This enables color management.
Disabled -- This disables color management. When disabled, all the other color management settings are ignored
and no color management is performed. If color management is disabled, some features such as
printing with a custom profile will be unavailable.
RGB/Gray Working Color Space
There are two sets of controls – one for color images and one for black and white images. Each type of image has
different profiles. Gray profiles are mostly just a brightness curve that is applied to the image values while color profiles
have a lot of additional information about the color characteristics of the device or color space they define.
This control lets you specify what color space you want to work in. This setting defines the color space to which you
want to convert images when they are opened if you elect to convert them (see On Profile Mismatch below).
RGB/Gray Assumed File Profile
This control lets you specify what color space you want to assign to color or black and white image files (other than
raw files) that have no embedded profile, when they are opened.
RGB/Gray Assumed Camera Profile
This control lets you specify what color space you want to assign to color or black and white raw image files that have
no embedded profile, when they are opened.
On Profile Mismatch
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This control lets you specify how color space conversion is handled when an image file is opened. There are also
Batch and Multiple versions of this setting which override the regular setting if a batch operation or a multiple File
Open is in progress. Asking about profile mismatches in batch mode prevents it from running long jobs unattended. In
any case, the file is never altered.
Ask on Mismatch -- This displays the Confirm Profile Conversion dialog box when a mismatch is detected. This
lets you choose whether or not to convert to the working color space if the image file has a profile different from
the working color space.

Pathname -- The file pathname is displayed here for reference purposes.
Working Color Space -- The current working color space is displayed here for reference purposes.
Don’t Convert -- Picture Window opens the file without converting the image to the working color space. If a
custom profile is selected, it is assigned to the image, overriding its embedded profile.
Convert -- Picture Window to open the file and converts it to the working color space, if necessary.
Embedded Profile -- The image is converted from the profile embedded in the file to the working color space.
Custom Profile -- The selected profile is assigned to the image before converting to the working color space. This
lets you override the embedded profile if you wish.
On Startup
This gives you the option to set the monitor profile explicitly in this dialog or use the system monitor settings. System
monitor settings are shown in the Windows Display Control Panel - Advanced Settings - Color Management tab. You
may want to use the system settings if you have monitor calibration software which automatically updates the settings
in Windows.
Monitor Profile
This control lets you specify the profile that characterizes your monitor. The monitor profile setting does not
incorporate monitor calibration, it simply tells the color management system what standard your monitor is calibrated
to (if any). To clear this setting, select None.
Monitor Rendering Intent
This control lets you specify how you want colors translated to the monitor color space.
Maintain Full Gamut
This tells the color management engine to expand or contract the full image gamut to cover the full monitor
gamut. This is the normal setting for photographic images.
Preserve Saturation
This tells the color management engine to give priority to matching saturation when searching for the monitor
colors that best match the corresponding image colors. This setting is intended for use with business graphics
such as charts.
Preserve Identical Colors
This tells the color management engine to match monitor colors as accurately as possible to the
corresponding image colors. This setting is useful when an absolute match is required as in printing an image
of a sweater in a catalog that needs to be as close as possible to the color of the actual sweater.
Preserve Identical Colors and White Point
This tells the color management engine to match monitor colors as accurately as possible to the
corresponding image colors while keeping white unchanged.
Preserve Identical Colors and Black Point
This tells the color management engine to match monitor colors as accurately as possible to the
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corresponding image colors while keeping black unchanged.
Color Manage Thumbnails
If Color Manage Thumbnails is set to Yes, then if color management is enabled, image browser thumbnails are
converted to the monitor color space before being displayed. If Color Manage Thumbnails is set to No, conversion
to the monitor color space is bypassed. Turning off color management of thumbnails speeds up the image browser
display significantly but the colors in the thumbnails may not match those in the main display area.
Proofing Profile
This control lets you specify a color profile for a proofing device (normally a printer). This lets you preview on the
screen how an image will look when output to the proofing device. This is done by translating the image first to the
proofing device color space and then to the monitor color space. To clear this setting, select None.
This setting is designed to let you preview how an image will look on an output device like a printing press whose color
gamut is significantly smaller than that of your monitor. Using a proofing profile with a color inkjet or other printer that
reproduces a full range of colors will not provide useful feedback.
For proofing to be in effect, not only must a proofing profile be selected, but proofing must also be enabled. Proofing
can be enabled or disabled via the proofing tool bar just to the right of the main tool bar.

This tool bar is grayed out unless a proofing profile has been specified and color management is enabled. The first
button toggles proofing on and off. The second button toggles the gamut alarm on and off. This provides a quick way
to check proofing and then turn it off without have to go back to the Color Management dialog box. It is not
recommended to leave proofing enabled during routine editing as this can introduce artifacts into the display and also
slows Picture Window down significantly.
Proofing Rendering Intent
This control lets you specify how you want colors translated to the proofing device color space. See Monitor
Rendering Intent above for details.
Gamut Alarm and Color
You have the option of turning the gamut alarm feature on or off and selecting the gamut alarm color. This feature is
only in effect when you are using a proofing profile; it replaces all colors in all image windows that lie outside the
selecting proofing printer gamut with the gamut alarm color
Monitor Curves on Startup
These controls let you specify a set of monitor curves to be loaded and optionally enabled on startup. Monitor and
Printer Curves are created using the File/Monitor/Printer Curves command as described in a separate topic. Monitor
curves are enabled or disabled via the monitor curves button on the main tool bar.

Issues for Scripts
When you open image files or paste images from the clipboard, they are optionally modified by being converted to the
assumed color space or working color space. If you want to get exactly the same results every time you run a script,
you need to pay attention to the following color management settings that can affect images:
Color Management -- disabling color management suppresses all profile conversion
Assumed Profiles -- changing the assumed profiles can alter the way images without profiles are converted to
the working color space.
Working Color Space Profiles -- changing the working color space profiles can alter the way images are
converted
On Profile Mismatch -- changing this setting can change the way images are converted. Also, if you select Ask
on Mismatch, the script will stop and ask when it loads each mismatched file.
To alert you to these potential problems, a copy of the above color management settings is saved at the beginning of
every script. When the script is run, if any of the settings has changed, a warning is issued.

Create Lens Profile
Lens profiles are used to correct for light falloff (vignetting), distortion and chromatic aberration for a particular lens
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when processing raw files.
To create a lens profile, you need to take two series of photographs of test targets taken at a range of focal lengths
(for zoom lenses) and f stops. For light falloff corrections, the target is a uniformly illuminated white field such as a light
box or a white screen. For distortion and chromatic aberration corrections, the target consists of a grid of registration
points (see below) -- you can create a target image using the Lens Profile Target transformation (under Test
Patterns) and print it out. For more information on lens profiles including details on creating the necessary images,
see the document Lens and Camera Profiles.pdf.

Lens Distortion Target
The Create Lens Profile command lets you create a lens profile from two folders of raw files -- one for images of the
light falloff targets and one for images of the distortion target. The folder pathnames are saved and restored between
sessions.

Once you specify the locations of the two folders and click OK, lens profile generation proceeds automatically. It can
take a long time to generate the profile since each of the many raw files needs to be read in and processed. You can
track the progress via the status information displayed at the bottom of the dialog box updated as each file is
processed.

File Export
This command is designed to facilitate exporting images for posting on the web or attaching to emails. It lets you
resize the image and convert to a selected profile before saving and lets you control what metadata is saved with the
file. You also have the option of exporting to the clipboard instead of a file.
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Save to
This control lets you select what you want to do with the exported image.
File -- saves the image to an image file. When you select this option, additional controls for specifying the
filename, folder and file type are displayed at the bottom of the dialog box.
Clipboard -- saves the image to the clipboard (all clipboard images are reduced to 8 bits per channel).
Output Image -- the image is displayed in the main image area.
When it starts up, the File Export command creates an Export transformation which uses a minor variation of
the same dialog box. This transformation is normally removed when you click OK or Cancel to terminate the
Export command. However, if you set Save to to Output Image, the transformation remains behind so as to

94

retain the output image.

Resize
If Resize is checked, the image will be resized during the export process, and the Resample and other resizing
controls are displayed.
Resample
If Resample is checked, the image is resampled according to the resizing controls below:
To
These controls set the output image dimensions in pixels, inches, cm, or mm for the width, height, long side,
short side, fit in bounding box or fill bounding box (maximum width and height) of the image and the
resolution in dpi. If the units are set to pixels, Resample is always selected. If Resample is not selected, the
dpi setting is adjusted to achieve the desired image dimensions.
If fit in bounding box is selected, the image is resized so it just fits inside the box. If fill bounding box is
selected, the image is also resized to just fit in the bounding box, but any left over parts of the box are filled with a
solid fill color. The Fill Color control is only displayed when fill bounding box is selected.
Sharpen
Resampling an image can make it appear slightly soft. This control lets you sharpen the image after resampling.
None -- no sharpening is done
Light -- light sharpening is done
Heavy -- heavier sharpening is done
Profile
This control lets you set the profile for the exported image. GIF does not support ICC profiles. The standard profile
for emailing or posting on the web is sRGB.
None -- If the image has a profile, it is converted to sRGB (for color images) or Gamma 2.2 (for black and white
images) and then saved without a profile. If the image has no profile, it is simply saved as-is.
Original -- The image is saved with its current profile, if any.
sRGB or Gamma 2.2 -- The image is converted to sRGB (for color images) or Gamma 2.2 (for black and white
images) and then saved with its new profile.
Save 16-bit images as 8-bit
If Save to is set to Clipboard, this control is not displayed and all images are automatically reduced to 8-bit if
necessary.
If checked the image is always exported as 8-bit, even for TIFF and PNG. JPEG, GIF and BMP files are always
converted to 8-bit.
Save As and Default File Type
This controls lets you selected the file type (Original/TIFF/JPEG/BMP/GIF/PNG). Depending on the selected file
type, some of the selected options may be ignored -- for example, when saving JPEG files 16-bit images are
always saved as 8-bit.
If you select Original file type, the exported file will have the same type as the original file. If the original file has
no type (for example if it was pasted from the clipboard), then the Default File Type is assigned. The Default File
Type control is only displayed when Save As is set to Original.

The following controls are only displayed if Save to is set to File.

Folder
This control lets you select the folder to which files are exported. You can either save the exported file back to the
folder the Original image (if any) was located in, or you can select a Custom folder to save in. If you select
Custom, click the folder button on the right to select a folder. You will get an error message if you export to the
original folder and there is none (for example if it came from an Edit/Paste or Layout) or if you export to a custom
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folder and don't specify one. Be careful saving back to the original folder as it is possible to accidentally overwrite
the file you are trying to export.
Save As
This control lets you select the file type.
Filename
Original -- Uses the filename of the original image file
Ask -- Lets you enter a filename to use
Sequence -- Lets you create a numbered sequence of file names by adding "1", "2", ... to a starting filename. This
is only used when doing a batch export of multiple files.
First File Name -- defines the starting filename for a sequence.
If File Exists
Overwrite -- Deletes any pre-existing file and the writes the new file
Ask -- Asks for a filename to use
Add Version Number -- Adds a version number to the existing file to create a unique filename
Skip -- Don't save the file

File Export Options...
Clicking this button brings up the File Export Options dialog box which lets you set various file save options,
depending on the file type. There is a row of tabs at the bottom of the dialog box to let you set options for each file
type.
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A similar dialog box used in the File/Preferences dialog box -- the individual settings are described there in more
detail. Each export command (or transformation) has its own set of File Export Options which are also separate
from the Default File Save Options. To set defaults for this dialog box and all the other export settings, use the
Save As Default Settings command from the Settings Menu.
Note that checking Ask for options on save will pause the script for every file you export, so don't select this if
you want the batch operation to run unattended.
There are four script options:
Don't Include Script -- just the image file is saved; no script file is saved.
Include Script with Image Names -- a script file is saved in the same folder as the image file and with the
same filename, but with the extension .script. This script file can be used to rebuild the file and all the steps
that led to its creation, assuming the original files are still available.
Include Script with Image Copies -- a script file is saved in the same folder as the image file and with the
same filename, but with the extension .script. This script file can be used to rebuild the file and all the steps
that led to its creation, using copies of the original files that are stored in a subfolder.
Include Workspace Script with Image Names -- a script file is saved in the same folder as the image file
and with the same filename, but with the extension .workspace. This workspace script file can be used to
rebuild the file and all the other images in the workspace, assuming the original files are still available.
For more information of saving scripts, see Scripts.
The JPEG Show summary info after save setting is ignored - a summary is never displayed during an export.

File Geotag Folder
Geotagging is the process of adding GPS metadata to a set of image files to record where the pictures were taken.
Since most cameras do not have built-in GPS, you need to supply some other source of GPS information such as a
smart phone or a stand-alone GPS unit. Before you start shooting, you activate the GPS device to start tracking your
location by periodically sampling your GPS coordinates and recording them along with a time stamp for each one.
When you are done shooting, this GPS track can then be saved in a GPS transfer file called a GPX file. Assuming the
date and time in your camera has been set accurately, it is then possible to geotag the images by matching the time
each photo was taken with the corresponding location stored in the GPX file.
For more information on geotagging, see the separate document: Geotagging Images.pdf.
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GPX File
Enter the pathname of the GPX file you want to use here. To select the file by browsing, click the

button.

The actual geotagging operation is performed using Exiftool. While GPX files are the recommended GPS track file
format, Exiftool also supports the following:
NMEA (RMC, GGA, GLL and GSA sentences)
KML
IGC (glider format)
Garmin XML and TCX
Magellan eXplorist PMGNTRK
Honeywell PTNTHPR (see Orientation)
Bramor gEO log
Winplus Beacon .TXT
GPS/IMU .CSV
DJI .CSV
ExifTool .CSV file
Use Time Zone and DST to enter the time zone and daylight savings time your camera was set to when the
photographs were taken. Since GPX files always reference GMT (Greenwich Mean Time), the offset between camera
time and GMT is needed in order to match the time the image was taken with the GPS time. Currently, the half-hour
offsets used in a few countries are not supported.

Folder
Enter the pathname of the folder containing image files you want to geotag here. To select the file by browsing, click
the

button.

When you click OK, Picture Window invokes Exiftool which then geotags all the image files in the selected folder
using the selected GPX file. Depending on the number and size of the files in the folder, this may take a little while.

Time Zone
Unless you were taking pictures in a different time zone, you can normally leave the Time Zone box unchecked.
Use Time Zone and DST to enter the time zone and daylight savings time your camera was set to when the
photographs were taken. If you omit this information, the time zone your computer is currently set to is used.
Also, some cameras record time zone information in the image metadata -- if this is the case, the time zone you
set is ignored.
Since GPX files always reference GMT (Greenwich Mean Time or Universal Time or Zulu Time), the offset
between camera time and GMT is needed in order to match the time the image was taken to the GPS track. This
offset can be specified in 15-minute increments to accommodate time zone rules in certain countries. If Daylight
Savings Time was in effect when the photos were taken, check the DST box as well -- effectively adding one hour
to the offset. Here are the time zone offsets for some common regions:
-11:00 Midway Islands Time
-10:00 Hawaii Standard Time
-09:00 Alaska Standard Time
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-08:00 Pacific Standard Time
-07:00 Mountain Standard Time
-06:00 Central Standard Time
-05:00 Eastern Standard Time
-04:00 Atlantic Standard Time
-03:30 Canada Newfoundland Time
-03:00 Brazil Eastern Time
-01:00 Central African Time
+00:00 Greenwich Mean Time
+01:00 European Central Time
+02:00 Eastern European Time
+02:00 Egypt Standard Time
+03:00 Eastern African Time
+03:30 Middle East Time
+04:00 Near East Time
+04:30 Afghanistan Time
+05:00 Pakistan Lahore Time
+05:30 India Standard Time
+06:00 Bangladesh Standard Time
+07:00 Vietnam Standard Time
+08:00 China Taiwan Time
+09:00 Japan Standard Time
+09:30 Australia Central Time
+10:00 Australia Eastern Time
+11:00 Solomon Standard Time
+12:00 New Zealand Standard Time
Save Originals
Geotagging involves reading the original image files, adding GPS metadata to them, and then writing the files back
out. If Save Originals is not checked, the original files are deleted once geotagging is done, leaving just the
updated files. If Save Originals is checked, the original image files are not deleted but instead are renamed by
having _original appended to their filenames -- in this case you will end up with two copies of each image file, the
originals and the geotagged versions.

File Monitor/Printer Curves
The purpose of Monitor/Printer Curves is to provide better matching between monitor and printer than is normally
possible using standard color management. A common issue with color management is that it assumes prints will be
viewed under optimal lighting conditions, which include a rather high level of illumination with a viewing light of known
spectral qualities. Unfortunately, real world viewing conditions often fall well short of this ideal situation. A print viewed
in low or moderate light may look very different in bright light. There is a significant loss of shadow detail and a general
sense that the prints are "too dark" when compared with the way they look on the monitor. In addition, the color
temperature of the viewing light may also make the print look too yellow or too blue or take on some other color cast.
To deal with these issues, Picture Window lets you create one or more sets of monitor curves which are simply red,
green and blue lookup tables applied to all images when they are displayed. A corresponding set of printer curves are
also generated and can be applied to images you print. If, for example, you need to darken images on the monitor to
make them look the same as prints, the monitor curve will darken the images and the companion printer curve will
lighten the images before printing to compensate. Similarly, color casts removed by the printer curves to match prints
will be changed to a complementary color cast before printing to restore neutrality. For an in-depth discussion of how
this works, see Color Management manual.
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Grid
This setting lets you choose how many points the curve will have. The more points, the more control you have
over the shape of the curve but the trickier it is to adjust.
Load... and Save As...
These buttons let you save the current curve as both a monitor and a printer curve or reload monitor curves from a
saved file.
When you save a set of monitor curves, a corresponding set of printer curves is always saved at the same time.
The filename of the printer curves is the same as the monitor curves file, but with "-inverse" added to the end.
Saved monitor curves are stored by default in My Documents\Picture Window Pro\Monitor Curves and have
the extension .monitor curves. Saved printer curves are displayed in the Print dialog and can be used to adjust
the image so the printed version matches the displayed version more closely. Saved printer curves are stored by
default in the My Documents\Picture Window Pro\Printer Curves folder and have the extension .cc.
Consequently, you can view or edit them using the Color Curves transformation. You can also use the Color
Curves transformation to create printer curves files, but only if they use the RGB color space.
Reset
The Reset button resets the current printer curves to a 4x4 grid and curves that have no effect on the display.
Creating and Using Printer Curves
Before creating printer curves, first print the file Gray Wedge 15.tif we supply with Picture Window. It is installed
in the the Sample Images sub-folder of your default settings folder (normally My Documents\Picture Window
Pro).
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Next, select Monitor/Printer Curves... from the File menu. Adjust the brightness curve first by dragging the
middle control points to get a good tonal match between the gray wedge image as displayed on your monitor and
the print of the same image viewed under the same lighting you expect it to be view under, especially as regards
to the ability to distinguish adjacent dark and light patches. If you find you need more curve points, select a finer
grid using the grid control in the upper left corner of the dialog box. Once you have a good tonal match, click on
any of the white squares below the curve to select color casts for the corresponding parts of the tonal range. This
splits the curve into three curves - one for each RGB channel. Finally, click Save As... to save your monitor and
printer curves for future use as you may need different curves for different viewing conditions.
To print images to be viewed under the conditions associated with the current printer curves, select Printer Curve
at the bottom of the Print dialog box. This will adjust the image before printing it so that the final result will match
your monitor -- you should see the preview image get lighter as soon as you select the printer curve. If you have
more than one set of printer curves, make sure the correct one is loaded into the Printer Curves dialog box
before printing. To print normally, set Printer Curve to None.
Monitor Curves Main Tool Bar Button
This button on the main tool bar that toggles the effect of monitor curves on and off. Be careful not to leave
Monitor Curves turned on if they are not needed as they distort the display and can cause you edit your images
to compensate, throwing them off for normal viewing. When the Monitor/Printer Curves dialog box starts up, it
turns on monitor curves so you can see their effects on other windows. When you close the dialog box, monitor
curves are turned off. You can turn them on again at any time with the monitor curves tool bar button.
Close

When you are done with the Monitor/Printer Curves, just click the X icon in the upper right corner of the dialog
box to close it. If you have any unsaved changes, it will ask if you want to save them, turn off Monitor Curves,
and then exit.

File New
This command is used to create a new top-level image window filled with a solid color.

Reference Image
If you use this control to select an image, then that image's type, dimensions and resolution are used to fill in the
remaining controls. In other words, the new image will be of the same type and size as the reference image, but filled
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with a solid color. Changing any of these settings resets the Reference Image.
Type
This control sets the type of the new image to Binary, 8-bit Black and White, 24-bit Color, 16-bit Black and White,
or 48-bit Color.
Width, Height, Units and Resolution
These controls are used to set the resolution and dimensions of the new image in pixels, inches, millimeters or
centimeters.
If units are set to something other than pixels, values you enter may be changed slightly when they are processed
since image dimensions are always an integer number of pixels.
Image Color
This control sets the color of the new image.

File Open
File Open Multiple
File Open from Default
These commands are used to load image files into one or more new top-level windows. They display a standard
Windows File Open dialog box that lets you select one or more files to open. The only difference between File Open
and File Open from Default is the initial folder displayed. File Open starts out with the last folder a file was opened
from while File Open from Default starts out with the default folder (which you can set with the File Set Default
Folder command). Picture Window supports a number of standard image file types: TIFF, JPEG, PNG, GIF and BMP.
When you open an image file, a File Open transformation is inserted as the topmost image of a new branch of the
image tree.
Picture Window can read and write Transparent PNG and TIFF files which are regular PNG or TIFF image files that
include an extra alpha channel per pixel that specifies the transparency of the image. Transparent PNG files are
commonly used in web site design to create images that have irregular outlines or which fade into the page
background. Transparent TIFF files are sometimes used to distribute clip art or logos.
Picture Window can read (but not write) HEIF, HEIC and AVIF files. Support for these files (originally an Apple
iPhone image format), uses the HEIF/HEIC codec Microsoft includes with newer versions of Windows. AVIF is an
open source image format promoted by Google. If you are using an older version of Windows and get an error when
trying to open HEIC or AVIF files, you may be able to fix the problem by installing HEIF Image Extensions from the
Windows Store. Certain HEIC files may also require installing the HEVC Video Extensions package from the
Windows Store. There is a similar update for reading AVIF files in the Windows Store, listed under AV1 Video
Extension which may be necessary until Microsoft incorportes this into Windows.
Picture Window can read (but not write) WEBP files. Support for these files (developed by Google as a JPEG
replacement), uses the WEBP codec Microsoft includes with newer versions of Windows. If you are using an older
version of Windows and get an error when trying to open WEBP files, you may be able to fix the problem by installing
Webp Image Extensions from the Windows Store.
Picture Window can also read (but not write) many types of RAW files (including DNG files), although it makes no
adjustments or corrections to them when opening them. RAW files are supported using the LibRaw.dll library which
is updated from time to time to support new cameras. A list of the currently supported cameras is available at:
https://www.libraw.org/supported-cameras.
Picture Window can read most TIFF files, but does not read or write CMYK TIFF files since it does not support the
CMYK color space. CMYK is primarily used to prepare images to be printed on a 4-color printing press such as those
used to print magazines, newspapers or packaging.
If you select a single file, it is opened as a new top-level image -- if you select multiple files, each one is opened as a
new top-level image. File Open Multiple is just like File Open, but if you select multiple files the first one is opened
and the rest are added to the file list.
As a convenience, if you select a single file and it is a script file, the script file is loaded. Script files cannot be included
in the list if you selected multiple files.
When you edit a File Open transformation by double-clicking on its thumbnail in the image browser, the File Open
dialog box is displayed. Using this dialog box, you can select a different file to open, or you can create a list of files
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that can be used as part of a batch workflow.

Tool bar
Select Files -- This opens a standard Windows File Open dialog box you can use to select one or more files
to process. The list of files you select replaces the previous contents of the file list. After selecting one or
more new files, the first file in the list becomes the current file and is opened. All the files in the list are
selected. Use this button if you want to replace the current file with one or more new files, however changes
you make are not passed to downstream transformations until you click OK.
Add Selected Files to List -- This also lets you select one of more files, but appends the selected file
pathnames to the list. Files already in the list are not added a second time. Initially, all the new files are
selected.
Run all Selected Files in List -- This initiates batch processing on all the selected files in the current file list,
starting with the first selected file.
Test all Selected Files in List-- This initiates batch processing on the currently selected files in test mode.
In test mode, no batch commands are actually executed, but at each step the current pathname, command
and image are displayed. You can then click OK or Cancel to continue to the next file or stop. This lets you
perform a pre-flight check of the batch process to confirm the files and commands it will process before
starting a full batch run.
Rename Current File -- This lets you rename the current file (the one marked with the red dot). The file list is
then updated. The rename command cannot be used to move a file to a different folder. If the file list
becomes empty, the current image is replaced with a checkerboard pattern as a place holder.
Remove Selected Files from List -- This removes all the currently selected files from the list. You will get an
error message if you try to delete all the files in the list since there always needs to be at least one file for the
downstream transformations to work with.
Sort List -- This pops up a menu to let you sort the file list by name or by date, in either ascending or
descending order

Single/Multiple Batch
This tool bar is grayed out unless the image tree contains two or more File Open transformations each of which
has multiple files selected. In this case, it gives you the option of processing files in groups, one file from each File
Open. See batch processing for more details
Single Batch -- Batch processing operates on the selected files in the current file list.
Multiple Batch -- Batch processing operates simultaneously on the files in all the File Open transformations
with multiple files selected.

Caption
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This is the caption for the Windows File Open dialog box when it is displayed to select files (see example below). If
no caption is entered, the usual "Open Image Files" is used by default. Assigning a custom caption is useful if you
save a script or workspace script without names and there is more than one File Open in the workspace. When
the script is loaded, Picture Window displays the Windows File Open dialog box to let you select the files. If the
script loads more than one file, it can be confusing which one it is asking you to select, so setting a caption can
make it clear which one is which.

File List
The file list records the pathnames you have chosen so far. Initially, the file list contains only the name of the file
you opened via the File/Open command. You can append additional files to the file list via the Select Files button
in the tool bar.
Scroll Bar
If there are too many files to display, a vertical scroll bar appears to the right of the file list. Pathnames are
abbreviated if they don't fit on the display -- to see more, you can make the file list control wider or taller by
resizing the File Open dialog box.
The Current File
A red dot is displayed next to the current file. The current file is automatically opened and displayed in the
main image area and is passed on as the output of the transformation when you click OK. The current file is
also the one currently being processed as a batch workflow works its way through the file list.
Clicking just to the left of an entry in the file list makes it the current file and opens it. You can also use the
mouse wheel or the up/down/pg up/pg dn/home/end keys on the keyboard to move the red dot up or down
in the list. If you the move the red dot off-screen, it scrolls to maintain the current file in view.
Selected Files
Independent from which file is current, one or more of the files can be selected. Selected files are highlighted
with a white background. Deselected files are displayed with a light gray background. Only selected files are
processed during batch workflows. Also, certain commands such as Remove Selected Files from List (see
above) only apply to selected files.
Clicking on a pathname deselects all currently selected files and selects just the one you clicked on.
Ctrl-clicking a pathname toggles is selection. Clicking on a pathname and then Shift-clicking on another
pathname selects all the images between them. You can select or de-select all the files in the list by right
clicking on the list and selecting the desired action from the popup menu.
Batch Processing
You can initiate batch workflow that automates the sequential processing of all the images in the list, starting
with the current file. In this case, the files are opened in turn and the images that depend on them are
recalculated. What makes this useful is the ability to include one or more of the batch transformations Export,
Print or Slide Show among the images that are recalculated. When a batch workflow is running, these
transformations save, print or append images to a slide show each time they recalculate. This lets you define
a series of operations and apply them to each of the files in the list to generate a new set of files, a set of
prints, or a slide show. By saving the workspace in a script file, you can save your batch workflow and use it
again later. For more information on setting up batch operations, see Batch Processing.
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Drag and Drop
If you drop files anywhere in a File Open transformation dialog box, the dropped files are appended to the file list.
By contrast, if you drop multiple files into the main image area, each one is opened individually.

Tips
Switching Files
If you just want to change the current file, either select a new one from the file list or click the
button on
the tool bar, and select one or more new files. The first file in the list is then loaded, and all the transformations
below it are recalculated based on the new image.
To copy an entire branch that starts with a File Open, right click on the File Open thumbnail in the Image
Browser and select Clone Top Level Branch from the popup context menu. This creates a new branch that
starts with a File Open whose file list has been cleared, followed by copies of all the transformations below it.
The new File Open then asks you to select one or more new files, loads the first one, and then recalculates
the new branch based on the new image.
Note that if the new file has a different size or type from the original, some transformations may not work. For
example, if the transformation following the File Open only works on color images, and you change the file to
a black and white image, you will get errors until you change the file back to a color image.

Renaming Files
If you want to rename a file you are currently working on, it is important to do so with the
button on the
tool bar. If you rename files outside of Picture Window while it is running, the changes will not show up in the
file list and you will get an error if you try to open a file that no longer exists.
If you need to save a file with the same name it was opened with, you will need to rename the original file first
since Picture Window does not allow you to save with the same name as a file that is currently open. You can
rename using File Open, or select the Rename the Open File to: option when you do a File Save.

Using the Windows File Open or File Save dialog box
The Windows File Open or Save dialog box is actually a miniature version of Windows Explorer. As such, it is
capable of many different file operations such as creating folders and deleting or renaming files.
To delete a file or folder, click on its name to select it and then press the Del key.
To rename a file or folder, select it and then after a brief pause click on it again -- at this point you can type
over the name with a new name.
To create a new folder, click on the New Folder button near the top of the dialog box. The appearance of this
button depends on the version of Windows you are using.
To select multiple files, Crtl-click on the filenames.
To select a contiguous range of files, click on the first one and the Shift-click on the last one.
As a shortcut for opening a file, double-click on its filename.
To open a sub-folder, double click on it. To go up a level in the folder tree, click the up-arrow icon at the top of
the dialog box.
To select other options such as sort order, right click on a blank part of the dialog box between the files to get
a popup menu.
Many camera manufacturers, including Sony and Olympus, make free codecs available so Window Explorer
(and hence the Windows File Open dialog box) can display thumbnails of raw files. Microsoft also distributes a
free extension that can display thumbnails for most raw files. It is available from the Microsoft App Store under
the name: Raw Image Extension.
Special Folders
When opening or saving image files, scripts or settings files, the File Open or File Save dialog box lets you
quickly navigate to certain standard folders using the navigation pane that runs down the left side of the
dialog box:
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The navigation pane includes an item named Picture Window Pro (see above) -- expanding this item
displays sub-folders you can quickly access by clicking on them. The first is the Default Folder (as set in
File/Preferences). The second is the most recent folder a file was opened from or saved to (depending of
whether you are in a File Open or the File Save dialog box), and the third item (if any) is the standard
location for files based on their type in My Documents\Picture Window Pro.
In the example above, a workspace script is being loaded so the third folder is My Documents\Picture
Window Pro\Workspace Scripts. When opening or saving image files, there is no standard location so
only the first two folders are present.

File Extensions
To avoid confusion, Picture Window requires the file extension to match the file type. TIFF files may have an
extension of either TIFF or TIF; JPEG files may have an extension of either JPEG or JPG.

File Open Recent
This command displays a list of up to 10 the pathnames of recently opened or saved image files, script files or
workspace script files. Clicking on one of the names opens the file.

File Plug-ins
Plug-ins are independent software modules created for use with another program. There are many plug-ins created for
Adobe products such as Photoshop, but most of these do not work with Picture Window. A few, however, are also
available as stand-alone versions which Picture Window can access. A number of these stand-alone plug-ins are
available via the File/Plug-ins command - they include:
Nik
Nik plug-ins are a commercial collection of seven programs that perform specialized tasks. First developed
independently, they were later sold to Google and more recently transferred to DxO. While intended primarily as
Adobe plug-ins, they also include stand-alone versions which Picture Window can use. Both DxO version 1 and
version 2 are supported.
The collection of Nik plug-ins currently consists of:
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Analog Efex Pro 2 -- simulates the classic look of different cameras, lenses and films
Color Efex Pro 4 -- a comprehensive set of filters for color correction, retouching, and creative effects
Dfine 2 -- Noise reduction
HDR Efex Pro 2 -- HDR effects
Sharpener Pro 3 -- there are two versions of Sharpener Pro: one optimized for sharpening for output, and one
optimized for sharpening raw files
Silver Efex Pro 2 -- color to black and white conversion
Viveza 2 -- selective color corrections
For more information on the Nik plug-in collection, see: http://nikcollection.dxo.com
Topaz
Only two of the variousTopaz plug-ins are available stand-alone.
DeNoise 6 -- Noise reduction (obsolete)
DeNoise AI -- Noise reduction
ReMask 5 -- Automatic masking
Sharpen AI -- Sharpening
Photo AI -- Combines denoise, sharpen and upsizing
Gigapixel AI -- Upsizing
For more information on Topaz plug-ins, see http://www.topazlabs.com
DxO
FilmPack -- Film simulations
For more information FilmPack, see: http://www.dxo.com/dxo-filmpack
File Plug-ins Setup
This command lets you specify where on your computer the various plug-ins are installed. If you install them to their
default locations, you should not need to use this.
Either the DxO or the free Google versions of the Nik plug-ins can be used, -- to access the Google versions in their
default install location, set the install folder to C:\Program Files\Google\Nik Collection.

Using Plug-ins
Plug-ins operate on the current image, so make sure you select the image you want to work on before running
File/Plug-ins. Note that the plug-ins are all be grayed out unless there is an image selected for them to process.
Next select the plug-in you want from the Plug-ins sub-menus. Picture Window first saves the current image in a
location you specify, and then executes the selected plug-in. When the plug-in completes, it writes the modified image
back over the image file it started with. Finally, Picture Window opens the modified image as a new top level image.
There is no way for Picture Window to capture actions performed by a plug-in as part of a script. Only the versions of
the plug-ins listed above are supported.

Preferences
Preferences are used to specify various global settings.
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When you close the Preferences dialog box, if you have changed any settings you are asked to confirm whether or
not you want to save your changes. To reset the preferences to the last saved values, click the Reset button.
Cancel
Clicking this button resets and changes you made to the Preferences settings and then closes the dialog box.
OK
If you have changed any preferences settings, Picture Window asks if you want to save the settings for future
sessions. If so, a new file is written out and then the dialog box is closed. If not, your changes are retained, but the
preferences are not written out, so the next time you run Picture Window, the settings will revert to the last saved
copy.
Font...
Clicking this button takes you to the Font Size dialog box. This lets you configure the font face and font size used
in Picture Window's user interface -- the changes do not take effect until the next session.
Theme...
Clicking this button takes you to the Theme dialog box. This lets you customize the colors and behavior of various
elements of Picture Window's user interface. You can load one of several themes included with Picture Window or
create your own custom theme. The theme named Default.theme is loaded when Picture Window starts up.
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Reset
Clicking this button restores the last saved preferences settings.
Border Color
This control sets the color of the background of the main image area. You can also set the border color to black or
white using the border color tool bar at the top of the main window. Changes to the border color are also reflected
in image browser thumbnails.
Border Width
This control sets the minimum border size displayed around images in the main image area.
Silent
This setting suppresses audible sounds Picture Window Pro makes in various situations, such as warning of an
error or illegal operation.
Text Delay
This setting lets you customize the time delay between when you stop entering text and the dialog box updates. If
you are a slow typist, increase the value. If you are impatient, reduce it. The default value is 2 seconds.
Clipped Pixels
These controls determine the way clipped highlights and shadows are displayed. Threshold determines what
image level is considered clipped – selecting none disables clipping. Color determines what color to substitute for
clipped highlights or shadows.
In addition to these settings, there are two buttons on the main tool bar that independently enable and disable
display of clipped highlight and shadows:

This lets you quickly turn clipped highlight and shadow display on or off without returning to the Preferences
dialog box each time. If you change the colors for clipped highlights or shadows, the tool bar buttons change color
to match.
If the Show Highlight Clipped Pixels button is depressed, an additional two buttons are displayed to select
which color space (HSV or HSL) to use to detect highlight clipping.

Selecting the first button highlights pixels where any of the RGB channels is clipped. Selecting the second button
highlights pixels where all three RGB channels are clipped. This affects highlight clipping only. Shadow clipping is
the same for both color spaces.
Using Any Channel Clipped lets you see where any of the channels is maxed out -- this may indicate loss of
detail for certain areas of intense color.
Using All Channels Clipped lets you see where highlights are totally burned out all the way to white.
Relationship to HSV and HSL color spaces
HSV is highlight clipped if any channel (R, G or B) exceeds the threshold, i.e. the color is as bright and
saturated as it can be.
HSL is highlight clipped only if all channels exceed the threshold, i.e. the color is white or nearly white.
Both HSV and HSL are shadow clipped only if all channels are below the threshold, i.e. the color is black or
nearly black.
Smooth Display
If you enable Smooth Display, images displayed in the main image area, when viewed at zoom factors less than
1:1, are smoothed. For most images, this reduces the sharpness of the images and also introduces a small
performance penalty, but for other images, especially results from the Halftone transformation, smoothing reduces
otherwise annoying moire patterns.
On Separator Move
This setting controls what happens after you adjust the position of the separator bar between the image browser
and the main image area.
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Zoom current image to fit -- just the current image is zoomed to fit
Zoom all images to fit -- all images are zoomed to fit. Selecting this option may cause significant delays if you
have a lot of images.
On Zoom to Fit
This setting controls what happens when images are zoomed to fit the main image area.
Limit to 1:1 -- the current image is zoomed to fit the image area, but never zoomed beyond a magnification of 1:1
Always fill image area -- the current image is zoomed to always fit the image area, even if the magnification
exceeds 1:1
Units
You can select the default units you want to work in: inches, cm or mm.
Window Caption
The caption above images in the main image area contains the name of the file from which the image was derived.
You can select to display just the filename or the full pathname. While the filename is more convenient, it can
be ambiguous if you have multiple open files of the same name but from different folders.
Recent File List
Picture Window internally maintains a list of the last 10 image files, script files or workspace script files you have
opened or saved. You can set the number of items in this list displayed in the File menu and also whether the list
is displayed at the bottom of the File menu or in a separate File/Open Recent... submenu. When used on
computers with low resolution monitors, the File menu can get too long to fit if you display all 10 recently used files
at the bottom of the File menu.
On Startup
You have the option of asking to restore a saved workspace when starting up Picture Window. If you enable ask
to restore on startup, you will see this dialog box when Picture Window starts up.

Don't load -- continues without loading a workspace script.
Load workspace from last session -- loads the workspace saved at the end of the last session, if any. For
reference, the pathname of the workspace script used is displayed below. This option is omitted if there is no
previous workspace script to load.
Load last workspace script used -- loads the last workspace script used, if any. For reference, the
pathname of the workspace script used is displayed below. This option is omitted if there is no previous
workspace script to load.
Ask for workspace to load -- lets you select a workspace script and then loads it.
On Exit
On shutdown, Picture Window always saves the current workspace (unless it is empty) as Previous.workspace,
so you can pick up where you left off in the next session. You also have the option of saving an additional copy of
the current workspace under another name. If you enable ask to save on exit, you will see this dialog box when
Picture Window shuts down.
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Don't save -- exits without saving the current workspace. Even if you select Don't save, a copy is always
saved as Previous.workspace, unless the workspace is empty.
Save with current workspace name -- saves the current workspace under the name of the last workspace
script used. For reference, the pathname of the script is displayed just below the radio button. This option is
omitted if there is no current workspace script.
Ask for workspace to save-- lets you select a workspace script name and then saves it before exiting.
On Close All Images
Just before you close all images, either via the File/Close All Images command or when you load a new script or
workspace script, Picture Window gives you the option of asking to save the current workspace. If you enable ask
to save on close all images, you will see this dialog box when Picture Window when you close all images or load a
new script or workspace script, unless the workspace is empty.

Don't save-- continues without saving the current workspace.
Save with current workspace name -- saves the current workspace under the name of the last workspace
script used. For reference, the pathname of the script is displayed just below the radio button. This option is
omitted if there is no current workspace script.
Ask for workspace to save-- lets you select which workspace script to save and then saves it before clearing
the workspace.
On Workspace Script Load
This setting controls whether or not Picture Window asks you if you want to clear the workspace before loading a
workspace script;
On Script Load
The first setting controls whether or not Picture Window asks you if you want to clear the workspace before
loading a script.
The second setting controls what happens when a mismatch is detected between the color management settings
that were in effect when the script was saved and the current color management settings. This kind of mismatch
can cause the resulting image to differ from the original script result, for example, due to a change in the working
color space or assumed file profiles. The normal setting is to warn you when a mismatch is detected and then give
you the option of continuing with the settings from the script or leaving the current color management settings
unchanged. If you are getting a lot of warnings, it can be annoying, especially if you know the differences are
inconsequential. In this case, you can choose to ignore mismatches, in which case the current color management
settings override the ones from the script file.
Save Script Images As
When you save a script or workspace script with image copies, this setting determines what file type the images
are saved as.
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The options are:
Ask -- ask for the file type every time you save a script or workspace script with image copies. If the workspace
contains more than one File Open, Picture Window will ask once for each file, although you can check a box
to have it use the same selection for the remaining files (see below).

Use same setting for remaining files in script -- if you check this box, Picture Window will apply this
settings to any remaining files in the workspace and will not ask again.
Note that the title bar of the dialog box contains the name of the transformation whose image is being saved.
Once you have selected an option, just close the dialog box to continue.
TIFF uncompressed/LZW/Zip -- save images as TIFF.
JPEG 95%/90%/85%/80%/75% -- save images as JPEG.
If you select on of the JPEG options, the saved image files will be much smaller, but when you reload the
workspace you will not get the original images back exactly as you saved them due to possible compression
artifacts.
Initial Dialog Position
This control determines where tool and transformation dialog boxes initially appear. If your computer has only one
monitor, the last four options are interpreted as either Lower Left and Lower Right. If you have more than one
monitor, the understanding is that you will use these settings with the main window maximized and with a second
monitor mounted either to the left or to the right of the primary monitor. In any case, you can drag the dialog box to
a different location after it appears.
If transformation dialogs are displayed at the bottom of the screen, then color picker windows are displayed at the
top and vice versa.

Mask dialogs are displayed either above or below the transformation dialog.
Lower Left - in the lower left corner of the main window
Lower Right - in the lower right corner of the main window
Bottom Right - 2nd Monitor - lower right corner of 2nd monitor (multiple monitor setup only)
Bottom Left - 2nd Monitor - lower left corner of 2nd monitor (multiple monitor setup only)
Top Right - 2nd Monitor - upper right corner of 2nd monitor (multiple monitor setup only)
Top Left - 2nd Monitor - upper left corner of 2nd monitor (multiple monitor setup only)
Bottom Center - centered at the bottom of the main window

Set Default File Save Options
There are a number of options you can select when saving image files, depending on their file type. You have the
choice of selecting a set of option once and having those options applied every time you save a file. Or, Picture
Window can ask you what options you want each time you save. The not asking is the most convenient, assuming
you use the same options all the time. Asking requires an extra step to save files, but lets you change the options
more easily. The Default File Save Options dialog box (see below) has tabs along the bottom to let you specify
default options for each file type.
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If Ask for options on save is checked, every time you save a file, Picture Window will ask for options so you can
change them before saving the file. Otherwise, the file will be saved with the default options.
There are four Metadata options:
All -- all metadata is copied from the image from which the current image was derived, if any. This includes the
ICC profile and all EXIF, IPTC, XMP and GPS metadata.
All but GPS -- this copies all the metadata but removes GPS geolocation data in case you don't want anyone
to know where the photo was taken.
Profile Only -- this copies only the ICC Profile, although a few scraps of other metadata may still remain.
None -- saves the file with no metadata, giving the smallest possible file size, although a few scraps of
metadata may still remain.
Note: If you select the options All or All but GPS, ExifTool is called to transfer the metadata from the original
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file, if any, to the file you are saving. The first time you save with one to these options, there is a delay while
ExifTool is loaded. There is also a performance penalty for these options since the entire saved file has to be
written a second time to copy the metadata. If you select Profile Only or None, ExifTool is not called and thus
saving the file is somewhat faster.
There are five script options:
Don't Include Script -- just the image file is saved; no script file is saved.
Include Script with Image Names -- a script file is saved in the same folder as the image file and with the
same filename, but with the extension .script. This script file can be used to rebuild the file and all the steps
that led to its creation, assuming the original files are still available.
Include Script with Image Copies -- a script file is saved in the same folder as the image file and with the
same filename, but with the extension .script. This script file can be used to rebuild the file and all the steps
that led to its creation, using copies of the original files that are stored in a subfolder.
Include Workspace Script with Image Names -- a workspace script file is saved in the same folder as the
image file and with the same filename, but with the extension .workspace. This workspace script file can be
used to rebuild the file and all the other images in the workspace, assuming the original files are still available.
This option is intended to deal with the situation where your workspace may include several versions of
the same image or possibly multiple images and you want to save one of them but also want to retain the
option to regenerate the others at a later time. For example, you may have an edited image cropped
several different ways for different uses or resized to several different resolutions, depending on whether
you intent to print it, view it as screen wallpaper, post it on the web or email it. If you include a regular
script, just the transformations needed to regenerate the current image are saved and the transformations
needed to regenerate the other versions of the image are not saved.
Include Workspace Script with Image Copies -- same as Include Workspace Script with Image Names
except all the original files are also saved.
For more information of saving scripts, see Scripts.
TIFF Compression supports None, LZW or ZIP.
BMP Version -- BMP V5 supports ICC Profiles. BMP V1 does not. BMP V1 is always used if the image you are
saving has no profile.
JPEG Quality can be set from 0% (lowest quality, smallest files) to 100% (highest quality, largest files).
Chroma Subsampling lets you reduce file size further by representing color information at a lower resolution
than luminance information. The value of 4:2:0 is the default -- 4:4:4 preserves color at full resolution. The
differences are extremely minor.
If Show summary info after save is checked, Picture Window will display a summary after saving which shows
you the actual file size and lets you re-save if you want to change any of the settings.

This displays the size of the resulting file and gives you the option to re-save it if you want to change the
quality setting to get a larger or smaller file.
For those file formats that do not support 16-bit images (JPEG, BMP, GIF), images are silently converted to 8-bit
before saving.

Default Curve Options
Setting the default curve options determines the way curve controls are initially displayed across all
transformations.
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Show -- Starts up displaying Curve or Histograms.
Expand Histograms -- Histograms are initially expanded if you select Yes
Histogram Smoothing -- This sets initial histogram smoothing to None, Medium or Heavy
Grid Divisions -- Selects the initial number of grid divisions (4x4, 8x8 or 10x10).
Probe Size -- Selects the initial probe size (1x1, 3x3, 5x5, 7x7 or 9x9).

Use Tablet
This setting lets you disable the use of a tablet, even if one is detected.

File Font Size
Picture Window is dpi-aware which means that its fonts, icons and other interface elements are automatically adjusted
in size to maintain readability regardless of pixel density. Thus on a newer monitor with very tightly packed pixels, fonts
and icons are displayed in larger sizes to make them readable while on older monitors with low pixel density fonts and
icons are displayed smaller so they fit on the screen. The ability to allow applications to adjust themselves in this
manner was first introduced in Windows 10 -- earlier version of Windows support high-dpi monitors to varying degrees.
The Font Size command lets you further fine tune font and icon sizes. Changes you make do not take effect until you
close and re-open Picture Window.
This command lets you make text and icons larger or smaller and lets you select the interface font.

Menus and other parts of the standard Windows interface are not affected – to enlarge or reduce the Windows 10
interface (and everything else), right click on the desktop, select Display Settings, and adjust the the Scale and
Layout percentage.

Picture Window uses this setting as a starting point to adjust its base font and icon size.
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File Theme
A theme is a collection of settings that determine Picture Window's appearance. Mostly this consists of the colors of
various user interface elements. Picture Window comes with a set of themes you can select from or you can create
your own custom theme.

Black Theme

White Theme
Dark Gray Theme
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Load... -- This lets you load a previously saved theme. Picture Window comes with a set of pre-defined themes you
can select.
Save As... -- This lets you save the current theme. If you name it Default.theme, it will be automatically loaded when
Picture Window starts up.
Cancel -- This restores the theme you started with and exits.
OK -- If you have made any changes, you are asked if you want to save them before exiting.
Thumbnail border follows image border -- If this box is checked, the thumbnail border color will be matched to the
image border color.
Note: the image border color is not part of a theme and is set via File Preferences and also the image border tool bar
at the top of the main window.

The images below illustrate what parts of the user interface and controlled by which settings:
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Print
This command prints the current image on any Windows-compatible printer. If you output to a black and white printer,
the image will automatically be converted to black and white during the printing process. Due to differences in the way

119

color images are displayed on the screen and the color printers generate hard copy, it can be difficult to get a good
match between the picture you see on the screen and what comes out of the printer.
When you execute the Print command, Picture Window first displays the standard Windows Print dialog box. Use this
dialog box to select the printer you want to use and settings such as the resolution and number of copies you want
printed. When you are ready to proceed, click Print. At this point Picture Window displays its own Print dialog box:

Cropping Rectangle
Once you reach the Print dialog box, Picture Window displays a cropping rectangle as an overlay on the window of the
image you are printing. Initially, the cropping rectangle covers the entire image, but you can resize or reposition it by
dragging its corners, sides, or interior. Only the part of the image inside the cropping rectangle will be printed.
Depending on the Scale setting (see below), the proportions of the cropping rectangle may be constrained.
Page Preview
A page preview area occupies the right-hand side of the dialog box. The page preview is a scaled down representation
of the output page as it will be printed so you can check the size and orientation of the image. The page preview also
reflects any Printer Curves you may have selected (see below). The darker gray area around the image represents
the page size. The lighter gray represents parts of the page the image does not cover. This is for illustration purposes
only -- these gray areas both print as paper white and not as gray.
Caption
Any text you enter into the caption control is printed in the upper left-hand corner of the page for identification
purposes. To label an image properly, use the Text or Layout Transformation.
Paper Size
The size of the output page is displayed in the current units.
Scale
This control lets you select how you want the image scaled.
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to image dimensions -- The image is printed at its nominal size computed from its resolution (dpi) setting and
pixel dimensions. If this size exceeds the area of the page between the margins, the image is automatically scaled
to fit page (see below).
one to one -- The image is printed at the printer resolution, regardless of the resolution (dpi) setting of the image.
Using this option one pixel in the image equals one pixel on the printer. If the resulting image size exceeds the
available print area between the current margins, the image is automatically scaled to fit page (see below). Note
that most inkjet printers have a driver resolution lower than the actual size of a printer dot since it takes a group of
dots to represent a pixel – for example a 2880 dpi Epson printer might actually have a driver resolution of 720 dpi.
to fit page -- The image is scaled as large as possible to fit the space between the margins.
custom -- Lets you enter an image width or height (see below). If you enter a size that is too large for the
available print area, the image is automatically reduced to fit the page. The proportions of the cropping rectangle
(see above) are constrained to match those of the custom dimensions you enter.
The image is always scaled by the same percentage horizontally and vertically to avoid stretching it.
The location of the image on the page can be controlled by adjusting the margins and horizontal/vertical alignment
(see below). For example, to move the image to the right, increase the left margin and set Horizontal Alignment to
Left.
To create multi-image page layouts, first use the Layout Transformation to create a single image at the desired
resolution and then print the composite image.
Image Width and Image Height
The size of the image as it will appear on the page is displayed in inches. If the custom scale option is selected (see
above), you can enter custom values for the image width or height.
Image dpi
This readout can be used to get some idea of print quality before printing the image. The dpi (dots per inch) setting
displayed next to the image height is computed by dividing the width of the image (or the part of the image being
printed) in pixels by the width of the image in inches on the paper. If the resulting value falls below 150 dpi, at a normal
viewing distance, the resulting print will start to look soft or blurry. Beyond 300 dpi there is likely to be little noticeable
improvement in perceived image sharpness. All of this assumes that the original image is of high quality and that your
printer has good resolution (600 dpi or greater). If the original image is soft or the printer has a lower resolution, you
can get away with printing a lower dpi setting.
Printer Resolution
The actual printer resolution in dpi as reported by the printer driver. This may differ from the advertised printer
resolution and may also vary according to the printer quality settings. There is no benefit to sending images to the
printer at a higher resolution than this printer resolution. In some cases, resizing the image, before printing, to the
printer resolution may produce very slightly better results.
Units
The units control (located just to the right of Image Width) lets you work in inches, millimeters, or centimeters.
Orientation
This control lets you optionally print the image rotated 90 degrees, for example to better match the paper size.
Normal -- The image is sent to the printer unrotated.
Rotated -- The image is rotated 90 degrees and printed on its side. This setting is useful for printing images that
have landscape proportions on a page with a portrait orientation or vice versa.
Auto -- The image is printed in the orientation that permits the largest possible image size when combined with
scale to fit page.
The Mirror Image checkbox lets you print the image reflected about it vertical midline -- useful for certain types of
printmaking.
Horizontal and Vertical Alignment
These controls settings let you control where the image is printed if it is smaller than the printable area (the available
space between the left and right or top and bottom margins). Horizontal Alignment lets you line up the image with the
left edge, the center, or the right edge of the printable area. Vertical alignment lets you line up the image with the top
edge, the center, or the bottom edge of the printable area.
Margins
These four controls let you enter the left, right, top, and bottom margins in the current units. If you attempt to set any
of the margins to values smaller than the minimum margins supported by the printer, they will revert automatically to
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the minimum legal values.
Clicking the Minimum button next to the left margin setting resets all four margins to their minimum legal values.
Clicking the Equal button next to the right margin setting sets the right, top and bottom margins equal to the left
margin.
Tiling
The Tile controls let you print images larger than will fit on a single page by breaking them into sections called tiles.
The final image is assembled by trimming and mounting multiple pages together into a single, large composite. You
can print images very large using this method (up to 20 by 20 tiles), assuming you have the patience the paper, and a
reliable printer.
The Horizontal Tile setting specifies how many pages wide to print and the Vertical Tile setting specifies how many
pages tall to print. Guide lines are displayed on the page preview image to show the tile boundaries. Once you start
printing, the image is automatically broken up into tiles and each one is printed on a separate page.
The overlap between tiles (in the current units) is controlled by the Overlap setting. With overlap set to zero, adjacent
tiles will just fit together if they are trimmed perfectly at the edge of the image. Setting a larger overlap value leaves
you some room for error when trimming the edges.
When you are ready to start printing, click the OK button, or click the Cancel button to exit without printing.
Print Pages
When printing a tiled image, it may be necessary to reprint a subset of the pages if a printer error occurs. The Print
Pages setting lets you specify a range of pages to print – any pages outside of this range are not output.
Custom Profile and Rendering Intent
When printing an image with color management enabled, Custom Profile and Rendering Intent controls are
displayed at the bottom of the Print dialog box.
By default, printing is done assuming color management is done by the printer.
If you select a custom profile Picture Window transforms your image from its native color space using the specified
profile before sending it to the printer. This requires that you have a profile for your printer -- sometimes generic
profiles are supplied with the printer driver or from the paper manufacturer. Or for the most accurate results you can
use a color profiling program to create a custom profile for the printer, inks, and paper you are using. In this case you
must disable any color management or color adjustment by the printer.
The Rendering Intent control lets you specify how colors are transformed from the original image color space to the
printer color space:
Maintain Full Gamut -- Expands or contracts the full image gamut to cover the full printer gamut. This is the
normal setting for photographic images.
Preserve Saturation -- Gives priority to matching saturation when searching for the printer colors that best match
the corresponding image colors. This setting is intended for use with business graphics such as charts.
Preserve Identical Colors -- Match printer colors as accurately as possible to the corresponding image colors.
This setting is useful when an absolute match is required as in printing an image of a sweater in a catalog that
needs to be as close as possible to the color of the actual sweater.
Preserve Identical Colors and White Point -- Match printer colors as accurately as possible to the
corresponding image colors while keeping white unchanged.
Preserve Identical Colors and Black Point -- Match printer colors as accurately as possible to the
corresponding image colors while keeping black unchanged.
Printer curves
This function allows you to pick a printer curve that can make the print look more nearly like the displayed image.
Printer curves can be created and saved using the Monitor Curves function.
Tips
Printing images of a specific size
To print an image at a specific size, set the Scale control to Custom and enter the desired image width and
height into the Image Width and then (after waiting for the preview to update) the Image Height controls.
Once you have entered the desired size, if the proportions of the print don’t already match those of the image,
adjust the cropping rectangle displayed over the window of the image you are printing to the part of the image
you want to print.
Printing images at a specific location on the page
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To position the printed image off center on the page, adjust the left/right or top/bottom margins.
If your prints are coming out too dark…
There are several causes of this problem:
You monitor is too bright – using a monitor calibrator can help you set your monitor to a standard brightness
level. Using a high monitor brightness setting makes on-screen images look more luminous, but printers
cannot duplicate the contrast range of a monitor so prints will look dull by comparison.
You are viewing prints is too dim a light. The standard viewing light for prints is actually quite bright. Viewing
prints in dimmer light makes them look muddy and obscures shadow detail.
The image is dark. Check the histogram and make sure it runs all the way to white or close to it.
You can compensate for prints being too dark by creating a custom printer curve or by using one of the
predefined curves such as Dot Gain 15% inverse.

Quit
This command terminates the current session and exits. If the current workspace is not empty and depending on your
File/Preferences setting, Picture Window may automatically save a workspace script for the current workspace or
ask you if you want to save a workspace script. Saving a workspace script lets you pick up where you left off when
you start a new session by reloading the saved script.
Workspace script files used to save and restore your work between sessions are saved under a filename that includes
the date and time they were saved. This means you can recover an earlier session if you know when it was saved.
These workspace files accumulate indefinitely, so you might want to clean out older ones from time to time. They are
saved in the Session State folder which is normally located in the folder:
C:\Users\user name\AppData\Local\Picture Window Pro\Session State
Where user name is to be replaced by your user name.

File Save As
File Save Back
File Save to Default
File Re-Save
These commands all save the current image as a file. They display the standard Windows File Save dialog box -- first
select the file type you want to use and then the image file name, then click OK. If you leave off the filename
extension, a default extension based on the selected file type is added. If you enter an extension that is inconsistent
with the file type, you get a warning and the option to substitute the correct extension and continue.
The difference between the different versions has only to do with which pathname and folder the standard Windows
File Save dialog box starts in.
Save As starts in the last folder you saved a file in.
Save Back
If you open an image file, Save Back starts in the folder the original image came from (see Original
Pathnames below). If there is no original image, Save Back does a Save As.
Save to Default starts in the default folder (which you can set with the File/Set Default Folder command).
Re-Save starts with the same filename and folder you last saved the image with. You will still get an overwrite
warning (see below) to prevent accidentally overwriting the image file. By contrast, if you use File Save As,
Picture Window will automatically assign a new version number to the file to avoid overwriting any previous
versions.
When you save an image file and, as one of the File Save options, you choose to save a script or workspace
script along with the image file, then the name of the image file is stored in the saved script or workspace
script as the associated image file.
This command is grayed out unless you have loaded a script or workspace script previously generated as a
side effect of saving and image file, and the image you are trying to save is on the same branch as the image
previously saved. It then offers to save the current image using the associated image file pathname obtained
from the script file. This will trigger a warning which lets you confirm that you want to overwrite the old version
of the image file. Use this command when you have opened an existing script file to rework an image, made
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some changes, and then want to save the updated image over the previous version, replacing the old version
with a new version.
This command is grayed out if the script has no associated image file or if the image file no longer exists or if
the current image is on the wrong branch. Scripts saved using the Script/Save Script or Script/Save
Workspace Script commands do not have an associated image file since no image was saved.
The currently supported file types are:
File Type
BMP

Supported Image Types
Binary, 8-bit Black and White, 24-bit Color

Notes
BMP v5 option saves the profile, if any, but may not be readable by some program

GIF

Binary, 8-bit Black and White, 24-bit Color

An older format still used for web graphics. Minimal metadata is saved in the file.

JPEG

8-bit Black and White, 24-bit Color

Provides variable levels of compression, saves all metadata and embeds a thumbn

PNG

All

TIFF

All

Saves image profile and minimal metadata. To save semitransparent PNG files for
Saves all metadata and embeds a thumbnail. Compression methods supported: N

RAW

48-bit Color

HEIC/AVIF

24/48-bit Color

Picture Window can read but not write DNG and RAW files from various cameras.
Picture Window can read but not write these file formats with the necessary codec

Original Pathnames
When saving a file, the Windows File Save dialog box starts out with a filename based on the original image
pathname with a version number appended to it to make it unique. The original pathname is determined by
stepping up the image tree until a top-level image is reached. If that image is a File Open, the pathname of the file
becomes the original pathname. If the top-level image is not a File Open and it has no inputs (for example a
Paste or File/Newtransformation), then there is no original pathname. If the top-level image has exactly one
unique input, the original pathname is the original pathname of that input (for example a Copy transformation or a
Layout transformation consisting of one or more copies of the same image).
In addition to providing a default filename, the original pathname also comes into play when saving metadata to
the image file. Metadata includes information about the camera and lens type, the camera settings, GPS location,
time and date when the photo was taken, etc. First, the image file is saved without metadata. The original file is
the file specified by the original pathname, if any. If an option to save metadata is selected (see File Save
Options below), the metadata is then copied from the original file, if any, to the saved file. If there is no original
file, a warning is displayed as a reminder that no metadata is available.
Pathname Conflicts
You cannot save a file with the same name as a file that is currently open since that would invalidate the branch of
the image tree that starts with the open file. This happens because the command in the File Open image refers to
the original file. If you save a new file over the original file, the image the File Open command loads will no longer
correspond to the one that was used to create its branch of the image tree. Thus, if you saved and re-opened the
workspace script, it would open the new file instead of the old file and apply the changes meant for the old file to
the new one.
On the other hand, sometimes you may need to open a file, make some changes, and save it with the same name
as the original file. If a file of the selected name is already open, a dialog box is displayed giving you three options
via its drop-down menu:
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Save file under a different name:
By default, a unique filename based on the original filename is suggested to you by appending " v1" to the
filename. If v1 is in use, the version number is increased until an unused version number is found. This avoids
inadvertently overwriting the original file with its edited version. Or you can simply enter a totally different name to
prevent the name conflict with the open file.
Rename the open file to:
If you select this option, you can rename the original file to a unique filename as in the previous option, and the
command line in the File Open image is modified to open the renamed file. At this point you can save the new file
with the old name without creating a conflict or messing up the workspace. After you close Picture Window, if you
no longer want to use the workspace script, you can then delete the original file.
Browse for a new pathname
In this option you start over and select a different folder and/or filename to save the file.
Overwrite Warning
If you attempt to save a file with the same name as a file that already exists, you will see the following Overwrite
Warning dialog box:

At this point you can do one of three things:
Click Cancel to return to the File Save dialog box and choose a different name.
Click Overwrite the existing file to delete the existing file and overwrite it with the new file.
Click Save with a different pathname to save with a different name that you enter below. By default, a unique
filename based on the original filename is suggested to you by appending " v1" to the filename. If v1 is in use, the
version number is increased until an unused version number is found. Or you can simply enter a totally different
name to save under.
If any pathname is too long to see all of it at once, you can click on the name and move the caret left or right as
necessary to scroll the rest into view.
Image Info
When you save an image, the name you saved it under and date and time you saved it are recorded in the
associated script file and can be displayed via the Image Info command.

The listed filename and folder are used by the File/Re-Save command as the starting filename and folder.
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Image Browser
After a File Save, an S is displayed near the upper right corner of the thumbnail in the image browser as a
reminder that the image has been saved at least once since it was created.

Saving 16-bit Black and White or 48-bit Color Images
These types of files can only be saved as TIFF or PNG files, since JPEG, GIF and BMP do not support more than
8 bits per channel. Saving as JPEG, GIF or BMP will save an 8-bit black and white or 24-bit color version of the
image instead.
File Save Options
For each image file type, there is a set of File Save options. For example, when saving JPEG files, you can adjust
the image quality and chroma subsampling. You can configure default options for each file type using the
File/Preferences command. One of the options for each file type is whether or not to ask for settings every time
you save or just to go ahead with the pre-configured defaults. If Ask for options on Save is checked in the
Preferences dialog for a particular file type, here are the dialog boxes that a displayed when you do a file save:

There are four Metadata options:
All -- all metadata is copied from the image from which the current image was derived, if any. This includes the
ICC profile and all EXIF, IPTC, XMP and GPS metadata.
All but GPS -- this copies all the metadata but removes GPS geolocation data in case you don't want anyone
to know where the photo was taken.
Profile Only -- this copies only the ICC Profile, although a few scraps of other metadata may still remain.
None -- saves the file without any metadata or embedded thumbnail, giving the smallest possible file size,
although a few scraps of metadata may still remain.
Note: If you select the options All or All but GPS, ExifTool is called in the background to transfer the
metadata from the original file, if any, to the file you are saving. The first time you save with one to these
options, there is a delay while ExifTool is loaded. There is also a performance penalty for these options since
the entire saved file has to be written a second time to copy the metadata. If you select Profile Only or None,
ExifTool is not called so saving the file is somewhat faster.
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There are five script options:
Don't Include Script -- just the image file is saved; no script file is saved.
Include Script with Image Names -- a script file is saved in the same folder as the image file and with the
same filename, but with the extension .script. This script file can be used to rebuild the file and all the steps
that led to its creation, assuming the original files are still available.
Include Script with Image Copies -- a script file is saved in the same folder as the image file and with the
same filename, but with the extension .script. This script file can be used to rebuild the file and all the steps
that led to its creation, using copies of the original files that are stored in a subfolder.
Include Workspace Script with Image Names -- a workspace script file is saved in the same folder as the
image file and with the same filename, but with the extension .workspace. This workspace script file can be
used to rebuild the file and all the other images in the workspace, assuming the original files are still available.
This option is intended to deal with the situation where your workspace may include several versions of
the same image or possibly multiple images and you want to save one of them but also want to retain the
option to regenerate the others at a later time. For example, you may have an edited image cropped
several different ways for different uses or resized to several different resolutions, depending on whether
you intent to print it, view it as screen wallpaper, post it on the web or email it. If you include a regular
script, just the transformations needed to regenerate the current image are saved and the transformations
needed to regenerate the other versions of the image are not saved.
Include Workspace Script with Image Copies -- same as Include Workspace Script with Image Names
except all the original files are also saved.
For more information of saving scripts, see Scripts.
TIFF Compression supports None, LZW or ZIP.
JPEG Quality can be set from 0% (lowest quality, smallest files) to 100% (highest quality, largest files).
Chroma Subsampling lets you reduce file size further by representing color information at a lower resolution
than luminance information. The value of 4:2:0 is the default -- 4:4:4 preserves color at full resolution.
If Show summary info after save is checked, Picture Window will display a summary after saving which shows
you the actual file size and lets you re-save if you want to change any of the settings.
BMP Version -- BMP V5 supports ICC Profiles. BMP V1 does not. BMP V1 is always used if the image you are
saving has no profile.
For those file formats that do not support 16-bit images (JPEG, BMP, GIF), images are saved as 8-bit.

File Save Profile As
This command extracts the profile, if any, for the current image and lets you save it as a standard ICC color profile.
You are prompted for the name and location to store the profile and when you click Save, the profile from the current
image is extracted and saved. The profile must be saved with an extension of .icm. This command lets you extract a
profile from one image for use with other images.

File Set Default Folder
This command displays a Window dialog to let you select a folder which then becomes the default folder used by the
File Open from Default and File Save to Default commands. If no default folder is every selected, your My Pictures
folder is used as the default.

White Screen
The White Screen command displays an entire window of uniform white. This makes a perfect target for testing your
digital camera for dust.
Photograph the white screen using a normal or telephoto lens from up close so it fills the frame -- use an aperture of at
least f/16 or f/22 - do not attempt to focus on the screen.
The resulting image will show up any debris on the camera sensor as black specks so you can check if it needs to be
cleaned.
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To exaggerate dust spots and smudges in the image, use the Autorange transformation. To reduce any vignetting
which is increased by Autorange, you can use the High Pass transformation with a large radius.
To clear the white screen, click anywhere in the main window or press any key.

File 21-Step Gray Calibration
The 21-Step Gray Calibration command lets you calibrate black and white output workflows. It is particularly useful
when the print or transparency that comes out of your printer is the first stage in an alternative photographic process
such as Platinum/Palladium printing or photo-etching.
The calibration procedure requires the use of a black and white densitometer such as the Heiland densitometer shown
below -- used ones are often available on eBay at a reasonable price. If you are creating prints, you need a reflection
black and white densitometer; for transparencies you need a transmission black and white densitometer. Some
models can take take both reflection and transparency readings.

The calibration process works as follows:
1) Create an image with 21 patches that run from 100% black to 100% white in steps of 5%. This can conveniently be
done using the Step Wedge transformation. Note that 100% corresponds to black and 0% to white.

2) Output the image using the process you calibrating.
3) Using a black and white densitometer, measure the densities of each of the 21 patches, first zeroing the
densitometer for the white (0% black) patch.
4) Run the 21-Step Gray Calibration command and select a target gamma (usually 2.222) and enter the 21 density
values. A valid gamma value is required to convert from density to gray level. If there are target patches beyond
the maximum density (Dmax) you want to exclude, leave them blank. The example below is for a
photopolymer-etching process that generates full black at around 80%. Above 80%, the output is unusable, so
those density levels are left blank.

128

5) Click OK to generate the response curve and the correction curve. The response curve represents the measured
gray levels vs. the gray levels in the image, assuming a specific gamma value. The correction curve is the curve
you need to apply to the image to get the final output to represent each gray level accurately. The correction curve
is the inverse of the response curve (i.e. flipped around the diagonal line from the lower left corner to the upper
right corner).
6) Using the Settings Menu, save the settings in case you need to edit them later so you won't have to type them in
again.
7) Click Save Printer Curve... to save the correction curve in the Printer Curves folder. To produce calibrated
results, select the saved printer curve when printing and otherwise follow exactly the same procedure to create the
final print that you used when you created the calibration test print in step 2. The printer curve automatically
adjusts the gray levels in the image you are printing so they come out right in the final print.
8) Close the 21-Step Gray Calibration dialog box using the OK or Cancel button or the close icon in the upper right
corner.

This type of calibration works best with 16-bit black and white images.

Confirm Profile Conversion
The Confirm Profile Conversion dialog box is displayed when you open a file whose profile is not the same as the
working color space, and the Color Management Settings are configured to ask when a mismatch is detected. The
working color space is set via the Color Management Settings command. Generally it is a good idea to convert all
images to the working color space when opening them as this ensures the RGB values in all images have a single,
consistent interpretation.
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Pathname -- The file pathname is displayed here for reference purposes.
Working Color Space -- The current working color space is displayed here for reference purposes.
Don’t Convert -- Picture Window opens the file without converting the image to the working color space. If a
custom profile is selected, it is assigned to the image, overriding its embedded profile.
Convert -- Picture Window to open the file and converts it to the working color space, if necessary.
Embedded Profile -- The image is converted from the profile embedded in the file to the working color space.
Custom Profile -- The selected profile is assigned to the image before converting to the working color space. This
lets you override the embedded profile if you wish.

Help Commands
Index -- opens the help file at the Contents tab.
Search -- opens the help file at the Search tab.
Glossary -- opens the help file Glossary topic.
Getting Started -- opens the help file Getting Started topic.

Check for Update -- checks to see if a newer version of Picture Window Pro is available and if so, lets you download
it.

Create Portable Install... -- Once Picture Window is installed on your computer, you can create a self-contained,
portable version that can run from a flash drive on another computer, without having to install Picture Window on that
computer and without have to copy any files to the other computer or modify its registry.
When you execute this command, the first thing it does is ask you for the name of a folder to receive the portable
install files. For a flash drive install, this would be the root directory of the flash drive, but you can specify any folder
you want.
Next, an install folder is created with the same name as the currently installed version of Picture Window, and all the
necessary files are copied to it. This can take a few minutes, depending on the speed of your flash drive.
When Picture Window finishes copying files, the flash drive is ready to use -- just plug it into another computer and
double click the Picture Window Pro link to run it.
The portable version is identical to the regular version of Picture Window with the exception that settings are kept in a
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Settings folder within the install folder, instead of in their normal locations (My Documents\Picture Window Pro for
settings files and various files created when Picture Window is installed or C:\Users\<user name>\Program
Files\Local\Picture Window Pro for preferences, color management, and saved session state files). When the
portable installation folder is created, all these files are copied to the Settings folder, so the portable install inherits a
snapshot of all the settings at the time it was created. Any changes in settings you make from the portable version
from that point on affect only the portable install, and any changes you make in the regular version affect only the
regular version.

About Picture Window Pro... -- displays a dialog box that includes the version number, copyright and other useful
information. The version number is also displayed in the title bar of the main window.

Display -- the dimensions and bit depth of the current monitor. This updates if you drag the dialog box to another
monitor.
Threads -- the number of threads (typically twice the number of cores) of the CPU in your compute. The more
threads, the more tasks can be performed in parallel.
Tablet -- if a tablet with a pressure-sensitive stylus is present, you can use it with the Paint, Clone and Smudge
tools and with the Mask Paint tool.
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22. Controls
Amount Control
Many transformations and tools whose output image is the same size as their input image have an Amount control
that can use a mask to apply their effect either uniformly over the entire input image or just in certain parts.
There are four variants of the Amount Control, depending on the type of transformation that uses them. They all
perform a similar function, but they do it slightly differently.
Type of Amount Control
Basic Amount Control

The basic amount control consists of a readout, a slider and a button. The readout indicates the name of the
settings – in this case “Amount” – and its current value (100%). As you adjust the slider, the readout percentage
updates and the button color changes to a gray tone matching the setting. It runs from 0% on the left to 100% on
the right. If you create a mask to use with the amount control (more on this later), the slider part splits into two -- a
black and a white slider. The white slider controls the amount of the transformation to be applied where the mask
is white and the black slider controls the amount of the transformation to be applied where the mask is black.
If the amount is set to 0%, the transformation result is just a copy of the input image. If the amount is set to 100%,
the transformation is applied full strength to the entire image. Intermediate values blend the input image and the
result image accordingly. This can be useful if you decide the effect you are getting is too strong and you want to
dial it back.
Zero-Centered Amount Control

The zero-centered amount control is like the basic Amount control, except its scale runs from -100% on the left to
+100% on the right, with 0% in the center. This version of the control is used by transformations which can
increase or decrease some aspect of the input image such as its brightness or saturation. The white slider
controls the amount of increase or decrease where the mask is white and the black slider controls the amount of
increase or decrease where the mask is black.
Dual Amount Control

The dual amount control only differs from the basic amount control when you use it with a mask, in which case it
splits into two separate sliders, one white and one black. This version of the control is used by transformations
that have two separate collections of settings -- one to be applied where the mask is white and one to be applied
where it is black, each of which is modulated by the corresponding slider. The black slider is hidden until the initial
black settings are changed.
Mask-only Amount Control

Mask-only amount controls do not have any sliders and are used to let you specify a mask.

Amount Menu
Clicking on the amount box at the right of the amount control brings up a menu. The menu you get depends on
whether or not the amount control has a mask:
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No Mask

Clicking the amount button pops up a menu. Initially, the menu includes the items Help and New Mask…
followed by a list of images the correct size and type to potentially serve as a mask for the input image. This
includes:
Upstream 8- or 16-bit black and white images with the same pixel dimensions as the input image -- listed
in the menu by the transformation caption.
Upstream masks of the right size -- listed in the menu as the transformation caption followed by a dash
followed by the mask name.
Transparency masks of the correct size created when you opened TIFF or PNG file with an alpha channel.
These masks are listed with the transformation caption followed by a dash followed by " - Transparency".
Selecting New Mask… brings up a Mask Dialog to let you create a new mask. New masks are initialized to an
all-black image. Subsequent mask operations can be used to add to or modify the mask.
Selecting one of the images or masks from the menu also brings up the Mask Dialog, but it is initialized with a
copy of the selected image or a snapshot of the mask. Subsequent mask operations can be used to modify
this initial mask. If the referenced image or mask is modified, the changes propagate to the new mask which
updates accordingly. If you close the referenced image or reset the referenced mask, the new mask is reset.
The name of the referenced initial mask image, if any, is displayed in the caption of the Mask dialog box. The
Amount menu only includes other masks or images when there is no mask selected.
Once you have selected or created a mask, the amount button changes to display a thumbnail of the
mask. The amount slider also changes, depending the type of the amount control.

Basic

Zero-Centered

Dual
The white slider sets the amount value associated with regions in the input image where the mask is
white. The black slider sets the value where the mask is black. Where the mask is gray, intermediate
amount values are applied. In the example above, the transformation is applied full strength to the right
half of the input image (where the mask is white) and not at all to the left half (where the mask is black).
Reversing the positions of the black and white sliders is like inverting the mask – the transformation is
applied full strength where the mask is black and not at all where the mask is white.
Mask Selected
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Clicking the amount button when a mask is selected pops up a menu with some additional items.
Re-open Mask Dialog Box -- brings back the mask dialog box, if it is not already open.
Reverse Black and White Sliders -- swaps the positions of the black and white sliders, effectively inverting
the mask. (This option is omitted for dual amount controls)
Reset -- resets the mask, closes the mask dialog, if any, and resets the amount control to a single slider.
To select a mask or image from another transformation, you much first Reset the current mask.

Tips
Shift-clicking the amount button temporarily resets the amount to 0% which effectively disables the transformation.
This is a quick way to compare before and after versions of the transformation.
Ctrl-clicking the amount button temporarily resets the amount to 100% which enables the transformation at full
strength over the entire input image, even if it has a mask. For zero-centered amount controls, both Shift- and
Ctrl-clicking reset the amount to 0% which is the center of the amount scale.
You don't have to drag the sliders, just clicking where the value you want moves the slider there immediately. If
you have black and white sliders, click above or below the horizontal line.
Sliders have a resolution of one part in roughly 10,000, even though they are displayed with fewer pixels than this
full resolution. You can make fine adjustments to a slider value by holding down the Shift key while you drag the
marker.
Many transformation dialog boxes can be resized by dragging their corners or edges. Making the dialog box wider
makes sliders and amount controls wider as well which can make it easier to make fine adjustments.

Color Cast Control
The color cast control lets you select a color based on the HSV color space with V fixed at 100%. You can set a color
either by using the controls described below or by clicking on the input image in the main image area.
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Color Wheel
Clicking on the color wheel sets the current color.
Zoom Tool Bar
The zoom buttons let you zoom in or out on the color wheel. When you zoom in, the color wheel is enlarged
centered on the current control point, if any, and scroll bars are displayed next to the color wheel to let you move
around as illustrated below. Zooming in makes it easier to make fine adjustments to the control points; zooming
out lets you see more of the color wheel at once. You can zoom in a maximum of four levels.

Settings Menu

These settings determine the size of the probe used to select colors for new control points. Larger probes are less
sensitive to noise while smaller probes can select finer detail.

Color Line Control
This control lets you specify a sequence of points along a line, controlling the location and color of each point and how
colors transition from one point to the next. A color line is displayed as a color strip with numbered tic marks above it
and buttons below it:

To move a point, simply drag its tic mark or number. The first and last points are fixed at the ends of the color line.
When you hover the cursor over a tic mark or number, the cursor changes shape.
To add a new point, Shift-Click on the color strip where you want the new point to appear. (To Shift-Click, hold either
Shift key on the keyboard down with one hand while you click the left mouse button with the other.)
To remove a point (other than the first or last point which cannot be removed), Control-Click on its marker or number.
(To Control-Click, hold either Ctrl key on the keyboard down with one hand while you click the left mouse button with
the other.)
To change the color of a point, Double-Click its marker or number. This pops up a Color Picker you can use to select
the color of the point.
If you Right-Click on a color line you get a pop-up menu that lets you add or remove control points. The remove option
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only shows up if you right click near a control point other than the first or last.
To alter the type of transition between two points, click on the button displayed between them, below the color strip.
This pops up a menu offering you the following transition options in two groups:
Step Left -- makes an abrupt transition at the left point.
Step Center -- makes an abrupt transition halfway between the two points.
Step Right -- makes an abrupt transition at the right point.
Line -- makes an even transition from one point to the other.
Sine -- makes a transition that varies more gradually near the two points and faster in the middle.

---------RGB -- computes transition colors in RGB color space.
HSVCW -- computes transition colors in HSV color space, with hue increasing clockwise from the first point to the
second.
HSVCCW -- computes transition colors in HSV color space, with hue increasing counterclockwise from the first
point to the second.
HSLCW -- computes transition colors in HSL color space, with hue increasing clockwise from the first point to the
second.
HSLCCW -- computes transition colors in HSL color space, with hue increasing counterclockwise from the first
point to the second.

Probes
In the Tint transformation, the Adjust transformation or the Monochrome transformation, the color line control
responds to clicks on the input image. Clicking and dragging on the input image displays a red line over the color
gradient at the gray level corresponding to the properties of the image at the cursor location as illustrated below.

Shift-clicking on the input image inserts a new control point into the color line at the location corresponding to the
brightness of the image where you shift-clicked. This feature makes it easier to control what colors are assigned to
specific parts of the image.
If you create a color picker to edit a control point color, the color picker takes over the probe to select colors from
the input image. However, when you close the color picker window, the probe reverts back to the color line.

Settings Menu
Reset -- Resets the color line to its default settings.
Help -- Displays this document.
Load… -- Lets you restore a previously saved color line from a file. Picture Window comes with a number of
pre-configured color line files you can use.
Save As… -- Lets you save a color line as a file.

---------Invert Colors -- Replaces each color with its inverse (inverts each of the RGB channels).
Reverse Order -- Causes the color line gradient to run in the opposite direction.
Make All Colors Gray -- Converts each color to a neutral gray of the same luminance.
By Luminance -- Sorts all the colors in the current color line by luminance and repositions them on the color
line so the luminance of the color line varies linearly from one end to the other. If one of the colors is black
and one is white, this command can be used to create a linear luminance color line that can be used to
false color black and white images without affecting their perceived brightness. For more information on
this, see the document Controls.pdf.
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Equal Spacing -- Adjusts the spacing between all control points to be equal.

---------Ruler -- toggles display of a scale just above the color strip

Examples
Tinting a Black and White Image
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Tinting a Color Image
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Creating a Gradient

Rainbow Color Line
Set both the starting and ending colors to red; then click on the button below the color strip and the transition to
HSVCW. This creates the following effect:

Color Picker
The color picker control lets you select a color based on the HSV color space. H and S (hue and saturation) are set
via the color wheel and V (brightness) is set via the vertical slider to the right of the color wheel. You can set a color
either by using the color picker controls described below or by clicking on an image in the main image area. To
terminate the color picker, close its window by clicking on the close icon in its upper right corner.
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Depending on the context of the transformation using them, some versions of the color picker do not have a
brightness slider.
For those versions of the color picker that have a brightness slider, you can bump its value up or down slightly by
Ctrl-clicking to one side of the slider position or the other, similar to the way other sliders work. A Ctrl-click
increments the brightness setting by 1 part in 64 -- if you Ctrl-Shift click instead, the brightness is incremented by
1 part in 256.
You can drag the control point in the color wheel to set the HSV hue and saturation. As you change the color, the
brightness slider background, the color patches in the lower left corner of the color picker and the numerical
readouts are continuously updated.
Zooming and Scrolling the Color Wheel

To make more precise color selections, you can zoom the color wheel using zoom buttons. This lets you magnify
the color wheel by up to a factor of 4. You can also use the mouse scroll wheel to zoom in or out.
When the color wheel is zoomed, scroll bars are displayed to let you scroll the zoomed color wheel.
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Adjusting Hue or Saturation Only

Normally, you can move the control point within the color wheel freely. To limit the motion of the control point so as
to adjust hue or saturation only, click the corresponding button.

Resizing the Color Picker
The color picker window can be resized by dragging one of its sides or corners. This lets you adjust the size of the
color wheel and brightness slider. The color wheel always occupies a square space, so depending on the
proportions of the window, there may be some empty space around it.

Selecting Colors from the Palette
Clicking on one of the color bars at the lower right selects black, 25% gray, 50% gray, 75% gray, white, red,
green, blue, cyan, magenta or yellow. If you have a custom palette defined (see Palette Mode), the bottom halves
of these color bars are replaced with your custom palette and you can select custom palette colors by clicking on
them. To illustrate this, a custom gray palette has been loaded in the following example:
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You can set custom palette colors by right-clicking on them in the color picker. This displays a context menu you
can use to save the current color in a slot in the palette, reset a palette slot, reset the entire custom palette, load a
custom palette, or save the current palette as a file.

Using the Probe
The color picker can also select colors by clicking on them in the input or output images in the main image area,
using its probe. The probe is activated or de-activated by clicking on the

(eyedropper) button.

The eyedropper button toggles the probe on and off. When the button is depressed, the probe is active and you
can select colors by clicking on them in either the input or output images in the main image area. When the button
is raised the probe is inactive and control over what happens when you click on the input or output image reverts
back to the current transformation dialog box, if any. When the color picker starts up, the button is raised. If
multiple color pickers are open, turning the probe on in one of them turns it off in all the others.

Color Patches and Readouts
The three color patches to the left of the color bars display the current color against black, gray, and white
backgrounds.

At the bottom left of the color picker dialog box, Picture Window displays the values of the three color channels of
the currently selected color in the current color space in the current units (see below). You can enter numeric
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values into these controls to select colors directly – after a short delay, Picture Window changes the numbers you
enter to those that correspond to the closest matching color.

Color Space
RGB -- color channel readouts are Red, Green and Blue
HSV -- color channel readouts are Hue, Saturation and Value
HSL -- color channel readouts are Hue Saturation and Lightness
Units
Percent -- color channel readouts are scaled to run from 0.0 to 100.0
Decimal -- values are displayed (0..255)
Hex -- values are displayed in hexadecimal (0..ff)

Gray Color Picker
A special version of the color picker is displayed in circumstances where a gray level is being specified instead of a
color. This color picker has no color wheel, only a horizontal brightness slider.

Settings Menu
Color Wheel -- displays a color wheel as shown above
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Filter Bank -- displays a scrolling palette of colored buttons corresponding to all standard CC and Wratten filters,
each labeled with its filter number.

You can use the filter buttons to select a color equivalent to the color of one of more of these filters.
The CC (color correction) filters come in six series, one for each primary and secondary color: Cyan, Magenta,
Yellow, Red, Green, and Blue. Each series of filters is referenced by its optical density from 0.025 to 0.90. For
example, a CC10R is a red filter with a density of 0.10.
Wratten filters come in a miscellaneous set of colors and are simply referenced by their filter number. The use
of these filters is explained in many photography texts.
Clicking on more than one filter button is like stacking the selected filters. To de-select a filter, simply click on
it a second time; the currently selected filters are indicated by their buttons being displayed as depressed. To
reset all the buttons and return the selected color to white, click the Reset button at the bottom of the color
picker dialog box. The probe is ignored in filter bank mode.

Color Temperature -- displays a slider that lets you select a color temperature in degrees Kelvin.
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The corresponding color temperature shift relative to the white point of the image is generated as a color.
Lower temperatures run from yellow to orange; higher temperature run toward blue. The color temperature of
pure white is based on the white point of the current working color space or 6500K if there is none. The probe
is ignored in color temperature mode.

Probe Size -- lets you control the sample size used by the probe when you select colors by clicking on the input
or output image. Larger probe sizes are useful for obtaining an average reading of any area of the image that does
not have a smooth texture; smaller probe sizes let you get precise readings of very small areas. The currently
selected probe size is shown with a check mark.

Set Readout Defaults -- sets the current color space (RGB/HSV/HSL) and units (Percent/Decimal/Hex) for the
numerical readouts at the bottom of the window as the default to use the next time a color picker is created.

Compass
A compass control is used to specify an angle between -180 and 180 degrees.

To set an angle, click anywhere inside the control and drag to set the pointer -- if you hold down the shift key while
dragging, the angle snaps to the nearest multiple of 15 degrees. The angle you select is displayed in the text control in
the center of the compass. Alternatively, you can enter a numeric value (in degrees) directly in the text control. Zero
degrees points to the right and degrees increase as you move in the counter clockwise direction.

Curve Control
A curve control lets you specify a curve that converts one set of levels to another. For each pixel in the input image, its
level is computed and then converted by the curve to a new level that is used to compute the output image.
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A curve control consists of a graph on the left and a set of option buttons on the right. The graph can take one of two
forms: a curve display with a histogram in the background or a histogram display with a curve in the background. The
two graphs are different views of the same information.
Markers
When a curve is active, and you click and drag on the input image, Picture Window displays red marker lines on the
curve or input histogram corresponding to the brightness of the image at each point. This lets you see what parts of
the histogram correspond to different parts of the image. Marker lines are erased when you release the mouse button.
If you Shift-Click on the input image, Picture Window adds a new control point to the curve at a location corresponding
to the pixel values in the input image where you clicked.
Control Points
Initially, the curve is defined by two points connected by a straight line. You can move points by clicking and dragging

146

them. You create a new point by Shift-Clicking on the curve or histogram; you delete a point (other than the first or last
point) by Ctrl-Clicking over it.
Depending on the transformation, you may also be able to add a new control point by shift-clicking on an image in the
main image area. In this case the new control point is placed on the current curve at an x-coordinate corresponding to
the pixel you clicked on.
Curve Display
When the graph is set to curve display, the curve is in the foreground. A gray scale is displayed along the horizontal
axis that corresponds to levels in the input image. Another gray scale is displayed along the vertical axis that
corresponds to levels in the output image. Each point is displayed as a small square on the curve. You move points by
dragging them, create points by Shift-Clicking on the curve, and delete points by Control-Clicking on the curve. For
each point, an arrow is also displayed on each axis corresponding to that point's x and y coordinates. You can adjust
only the input level or output level of a point by dragging the corresponding arrow.
The current control point (usually the last one you added or moved) is displayed as a small square while the other
control points are displayed as small circles.
Picture Window can connect the points with different kinds of curves. It can use a smooth curve, a broken line, or a
stair step curve. The curve type is selected by option buttons (see below).
Histogram Display
When the graph is set to histogram display, a pair of histograms is in the foreground. The input image histogram is
displayed on top, and an inverted output image histogram is displayed on the bottom. For each point on the curve, an
arrow is displayed under the input histogram at its input level, and an arrow is displayed above the output histogram at
its output level. The two arrows are connected by a line. You move points by dragging their arrows, create points by
Shift-Clicking on the upper histogram, and delete points by Control-Clicking on the upper arrow.
This display not only shows the input and output histograms, but it also graphically represents how each part of the
gray scale is compressed or expanded or shifted. If a pair of lines converges from top to bottom, then that range of
grays is compressed (local contrast is decreased); if they diverge, the range is expanded (local contrast is increased).
If the lines slant to the left, then the range is shifted toward black; if the lines slant right, the range is shifted toward
white.
Applying Curves to Other Channels
While curves are most commonly used to adjust the brightness of an image, they can also be applied to other
channels such as saturation and hue or the individual red, green and blue components. In these cases, the gray
ramps below and to the left of the graph are displayed in color to illustrate the various saturation or hue levels.
Hue curves are a special case because hue is circular with a zero value arbitrarily set at red. Rather than adjust hue
by the same type of curve used for brightness, instead hue curves work by adjusting the hue change which can be
positive or negative. Also, the first and last control points are fixed at red and both move at the same time when you
adjust either one.
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This is the default hue curve that leaves all hues unmodified.
To adjust hues, create a new control point at the hue you want to change and drag it up or down to increase or
decrease the hue. For example, to make reds and oranges in the above image more purple – without affecting greens
and blues, we could use a curve like this:
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To shift reds and oranges more yellow, we could use a curve like this:
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Settings Menu
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Reset -- returns the curve control to its initial state.
Help -- displays this document
Invert -- inverts the curve, replacing each output value by its negative.
Inverse -- inverts the curve by reflecting it about the diagonal from the lower left to the upper right corner
Autorange -- repositions the leftmost and rightmost control points to span the dynamic range of the input image to
make the image run all the way from black to white. Any control points outside this range are discarded.
Load -- lets you reload a previously saved curve.
Save As -- lets you save a curve for future use.
Compose With -- lets you combine stored curves. For instance, you can combine a curve which increases
shadow brightness with one that rolls off highlights. To combine curves choose Compose With to load one or
more additional curves. Additional curves are combined with the current curve and have the same effect as if the
curves were applied to the image sequentially, in the order they have been loaded. (The order of application does
make a difference). For more information on composing curves, see the section at the end of this document.
Approximate Compose With -- similar to Compose With but approximates the curve by reducing the number of
control points. This makes it easier to adjust the curve manually after composing.
Probe Size -- the probe size determines how large an area of the input image is sampled when using the probe to
display red marker lines on the curve. Smaller values let you select finer detail while larger values are less
sensitive to noise.
Grid -- this lets you set the number of grid divisions to 4, 8 or 10.
No Histogram Smoothing / Medium Histogram Smoothing / Heavy Histogram Smoothing -- these let you
select how much histogram smoothing, if any, that you want. Smoothing noisy histograms can make them easier
to interpret since fluctuations from one brightness level to the next do not make much of a difference in the image.
Turning histogram smoothing off makes it easier to evaluate how noisy the histogram is -- a noisy histogram can
be a sign of reduced image quality.
-- toggles graph between curve and histogram display.
-- connects control points with a stair step curve.
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-- connects control points with a broken line curve.
-- connects control points with a smooth spline curve.
-- draws a gamma curve through three points. (Usually the three points are the initial point, a newly created point,
and the end point.) This setting reverts to broken line if the curve has fewer than three points or smooth spline
if it has more than three points.
-- toggles histogram expansion. When using linear scaling, if the histogram has a very strong spike it can cause
lower values to be scaled down so much that they are hard to read. Histogram expansion compresses the
dynamic range of the display by exaggerating smaller values and making large spikes less dominant.

Tips
To see the relationship between the histogram and different parts of the input image, click and drag on the input
image. This displays a red line on the histogram at the brightness level that corresponds to that point in the image.
To make part of an image lighter or darker, Shift-Click on the input image to insert a new point on the curve
corresponding to the brightness level at that point in the image. Then drag the new control point up to make that part
of the image lighter or down to make it darker.
If nothing is happening when you click or shift-click on the input image, click on a blank part of the curve control to
reset its probe.

Curve Examples
The following examples illustrate the effects of different curves when applied to the brightness of an image using the
Brightness Curve transformation. Curves can also be applied to Hue, Saturation and various other channels using
the Color Curves transformation, but the basic concepts are the same.
No-Change

This curve makes the output level the same as the input level; applying this curve leaves the input image unchanged;
any curve near this curve will have only subtle effects.
Negative
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This curve makes the output level the negative of the input level; applying this curve makes low levels high and high
levels low; any curve near this curve will have similar effects.
Boost Mid-tones

Applying this curve increases all levels, especially the middle levels. High and low levels are changed less.
Decrease Mid-tones

Applying this curve decreases all levels, especially the middle levels. High and low levels are changed less.
Increase Mid-tone Contrast

Applying this curve increases all high levels and decreases low levels; this increases contrast in the middle of the
range and reduces contrast at high and low levels.
Decrease Mid-tone Contrast
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Applying this curve decreases all high levels and increases low levels; this decreases contrast in the middle of the
range and increases contrast at high and low levels.
Posterize

Applying this curve maps the full range of input levels into just a few different output levels.
Solarize

Applying this curve makes an image that is part negative, part positive. Any curve that reverses its slope from positive
to negative or vice versa will produce the distinctive solarization effect.

Composing Curves
What is composition
The idea behind composing two curves is to create a new curve whose effect is like applying the first curve to produce
a temporary image and then applying the second curve to that temporary image.
How you do it
1) Load the second curve via the Settings button in the Curve control
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2) Compose With the first curve via the Settings button in the Curve control
This adjusts all the control points in the second curve according to the first curve. Note that the final curve always has
256 control points with its style set to smooth curve, regardless of the number of points in the first curve or its style. To
compose the two curves in the other order, simply start by loading the first curve and then compose with the second
curve.
Motivation
An example of composing two curves might arise if you have two curves -- one that lightens shadow detail and one
that increases mid-tone contrast. You can use composition to combine these two curves into a single curve that first
lightens the image and then increases its contrast. Note that it can make a big difference which curve is applied first
and which is applied to the results from the first curve.
Example
In the example below, the first curve lightens the image, particularly in the shadow areas. The second curve applies a
calibration for an alternative printing process. The composed curve lightens the image and then applies the calibration
in a single step.

Curve 1

Curve 2

Curve 1
composed with
Curve 2

Drop Shadow Control
A drop shadow is an offset shadow of an object in an image that makes the object appear suspended above the
background. Drop Shadow controls let you specify the direction of the offset, the magnitude of the offset, the
transparency of the drop shadow and the softness of the drop shadow. Drop shadows are a commonly used text effect
(see the Text and Layout transformations) and can also be used on objects of arbitrary shape via the Drop Shadow
transformation.
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Preview -- the preview area in the upper left corner of the dialog box lets you visualize the drop shadow effect by
applying it to a black disk against a checkerboard background.
Angle -- this compass control lets you set the offset angle, thus simulating the presence of an imaginary light
source located in the opposite direction. By convention, the light source is normally place in the upper left as
illustrated above.
Color -- this color control lets you set the color of the drop shadow.
Offset -- this slider lets you adjust the magnitude of the offset. Higher values make the object appear higher
above the background.
Transparency -- this slider lets you adjust the transparency of the drop shadow. Higher values make the shadow
fainter.
Softness -- this slider lets you adjust the softness of the drop shadow. Some amount of softening makes the drop
shadow look more realistic.

Dynamic Range Slider
A dynamic range slider is a control used to specify a black and a white point for an image.
There are two forms of dynamic range sliders: the extended slider that lets you set the range from -50% to +150% and
the regular dynamic range slider that runs from 0% to 100%. Both types include of a single line of text called a readout
that tells you what its current values are. Below the readout is a scale that includes a gray ramp that runs from black
to white and below that are black and a white markers you can drag to set the dynamic range.
Here are some examples of dynamic range sliders:
Extended Dynamic Range Slider

Tic marks, if any, displayed below the line indicate the values of the black and white points for the input image.
Regular Dynamic Range Slider
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Adjusting Sliders
To adjust the dynamic range, click and drag either the black or white marker to the desired location. You cannot drag
them past each other.
If you Shift-Click on the slider, the black point is set to 0% and the white point to 100%.
When tic marks are present, if you Ctrl-Click on the slider, the black and white points are set to line up with the tic
marks.
Resizing the transformation dialog box also resizes its dynamic range sliders -- longer sliders are easier to adjust.

Hue Saturation Control
A hue saturation control is used to identify parts of an image based on its combined hue and saturation without regard
to its brightness. Currently the Hue Saturation control is only used in two places -- in the Hue Saturation Mask Tool
and in the Monochrome Transformation.
There are slight differences in the way the control works in these two instances.
In Mask, there is a Brightness slider that runs from 0% to 100%. The Brightness slider lets you control the
brightness of the mask (0% for black and 100% for white) for pixels whose hue and saturation match those of the
control point.
In Monochrome, there is a Brightness Change slider runs from -100% to +100%. Monochrome starts by
extracting a selected Channel from the input image to produce a black and white image, The Brightness Change
slider causes this black and white image to be lightened or darkened for pixels whose hue and saturation match
those of the control point.
Otherwise the control works in exactly the same way.
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Show Modified Color Wheel
When the Show Modified Color Wheel checkbox is checked, the brightness adjustment is applied to the color
wheel itself and the results of this are displayed in its place. This gives you a visual representation of which colors
are being affected and by how much. To return to the normal color wheel display, uncheck the box.
Color Wheel
The color wheel and the control points displayed over it are central to this control. Control points are displayed as
small circles. All colors in the input image whose hue and saturation match the control point color are affected
according to the Brightness or Brightness Change setting. Colors between control points are interpolated to
make a smooth transition.
The control point you most recently added or clicked on is called the current control point. The current control
point, if any, is displayed as a square instead of a circle. To make a control point the current control point, simply
click on it.
Initially, there are 7 control points set on white, red, yellow, green, cyan, blue, and magenta. These control points
ensure that white and the fully saturated primary and secondary colors in the input image are unaffected in the
output image, which is often a good starting point if you just want to make a minor change. Applying selective
color correction with this initial configuration for Mask will result in a black mask. For Monochrome it leaves the
selected channel unchanged.
To add a new control point, shift-click on the color wheel at the desired hue and saturation location. Or, you
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can add a control point by using the probe by clicking once on a color in the input image window you want to
change. You can create up to 256 control points.
To remove a control point, control-click on it.
To change the location of a control point, click and drag its circle on the color wheel.
To select a control point, simply click on it. The selected control point is displayed on the color wheel as a
filled square instead of a hollow circle.

Zoom Tool Bar
The zoom buttons let you zoom in or out on the color wheel. When you zoom in, the color wheel is enlarged
centered on the current control point, if any, and scroll bars are displayed next to the color wheel to let you move
around. Zooming in makes it easier to make fine adjustments to the control points; zooming out lets you see more
of the color wheel at once. You can zoom in a maximum of four levels.

Weight Slider
The Weight slider lets you assign a greater or small weight to the current control point. If there is no current
control point, this slider is not displayed.
The larger the weight (as compared to the weights of nearby control points), the more colors around the control
point are affected. Reduce the weight to limit the effects to colors that closely match the control point or increase
the weight to affect more colors.
Brightness Slider (Mask only)
The Brightness slider lets you assign a brightness level to the current control point. If there is no current control
point, this slider is not displayed.
The values displayed in the slider run from 0% (black) to 100% (white) -- any changes you make to the slider alter
the brightness setting for the current control point only.
Brightness Change Slider (Monochrome only)
The Brightness Change slider lets you assign brightness adjustments to the current control point. If there is no
current control point, this slider is not displayed.
The value displayed in the slider run from -100% to +100% -- any changes you make to the slider alter the
brightness change setting for the current control point.
Settings Menu
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Reset All
This command resets all the control points to their initial configuration.
Probe Size
These settings determine the size of the probe used to select colors for new control points. Larger probes are less
sensitive to noise while smaller probes can select finer detail.

Tips
To prevent colors close to one you selected from being affected, create additional control points nearby.
If there are several elements in the image that have the same color, and you only want to adjust some of them,
use a mask to isolate the parts you want to change.

Image Picker
The image picker control lets you select an image or, if no image is selected, a solid color.

The text on the left describes what function the selected image will have once you select it. If an image is selected, the
box on the right displays a miniature version of the image. If a solid color is selected, the box is filled with the selected
color. In the example above, solid white is currently selected.
Image Menu
Clicking the box brings up an image menu you can use to select an image or color:

Choosing the first menu item, Select Solid Color, brings up a color picker so you can select a solid color.
Choosing the second menu item, Load..., lets you open a file as a new top-level image and then selects that file.
Starting at the third menu item is a list of images that can be selected. Downstream images are always excluded
from the image menu since selecting one of them would create a circular reference.
Image menus are sorted in descending order of image number. This places the most recently created images at
the top.
Image menus highlight in red the names of any images currently selected as inputs for the current transformation.
The image menu only contains images that are upstream from the current image. Selecting a downstream image
would create a circular reference and is therefore not allowed. Depending on the context in which it is being used,
the image list may also be restricted to images of certain types or of a certain size in pixels.
Tips:
As an alternative to selecting images by clicking on the image menu, you can also click on an image thumbnail in the
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image browser while the image menu is open. If you click on an image not listed in the menu, the selection is ignored.
If you press Esc, click outside the menu, or if you don't move the cursor over the image menu for 10 seconds, the
menu is closed.
The image menu has scroll bars if there are more images in the list than can be displayed at once. You can use the
Home, End, Up or Down arrow keys or the mouse scroll wheel to move the current selection up or down, and then
press Return to finalize the selection.

Mask
A mask is a black and white image associated with a base image of the same size in pixels. You can think of it as a
semi-transparent overlay that exactly covers the base image. Areas where the mask is white are selected while areas
where the mask is black are not -- areas where the mask is gray are partially selected. Masks are used to restrict the
operation of transformations and tools to the selected areas of the base image, for example to lighten or darken just
part of an image. For additional information on masks, see the separate document: Creating and Using Masks.pdf.
Masks are created via Amount Controls. The amount control associates a mask with an image and determines how
the mask is used.
Mask Dialog
While any black and white image of the correct size can be used as a mask (as long as it is upstream from the current
transformation), the normal way to create a mask is with the mask dialog which incorporates a collection specialized
masking tools.
To create a mask dialog, click on the square at the right end of an Amount Control and select New Mask... or select
a mask from the list of images below in the menu, if any.

If there are black and white images in the image tree that have the same dimensions as the input image and which are
upstream from the current transformation, their names appear at the end of the Amount menu. Selecting one of these
images initializes the mask to the selected image. Otherwise, if you select New Mask..., the initial mask is initialized to
solid black.
If the mask was originally created by the New Mask... command in the Amount menu, the caption of the Mask dialog
box is just the name of the mask. If the mask was originally created by selecting the name of an existing image or
mask, the name of that image or mask is also displayed in the caption of the Mask dialog box. This gives you a way to
tell after the fact what image, if any, was used as the starting mask. Any changes you subsequently make to the initial
mask image will propagate through the mask and all of its operations.
If you close the mask dialog, you can re-open it by clicking on the square in the Amount Control and selecting
Re-open Mask Dialog Box from the menu. To clear the mask, select Reset. To invert the mask (make white areas
black and black areas white, select Reverse).

Mask dialog box:
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The mask dialog box can be resized by dragging its edges or corners. Depending on the mask tool you are using, this
can make it easier to adjust some of the settings.
As long as the Mask dialog box is the current window, the current mask is displayed as a colored overlay on the input
image for the transformation or tool. You can change the color and transparency of this overlay from the mask dialog.
Closing the mask dialog box or clicking on the transformation dialog box removes the overlay so you can see the input
image underneath. Re-opening or clicking on the mask dialog box restores the overlay so you can see what parts of
the image are masked.
Masks may be created in a single operation or as a sequence of operations. Each new operation creates a new mask
which is combined with the current mask according to the mask mode (see below). Depending on the mode you
select, you can add to an existing mask, trim it back, or mask just the areas masked in both the current and the new
mask. If you create a mask in more than one operation, you can undo or redo operations.
Undo/Redo

This tool bar lets you undo or redo mask operations, one at a time. Masks are built by starting with an initial mask
(either an empty mask or a copy of some other image) and then performing a series of operations that modify the
mask one step at a time until the final mask is reached. Each new operation is recorded, along with all its settings
and a copy of the previous mask, in a list. When you click the Undo button, the previous operation in the list
becomes current and the previous mask is restored. When you click the Redo button, the next operation (if any)
in the list becomes current and its mask is restored. If the undo or redo button is grayed, it means there are no
operations left to undo or redo. If you undo too many operations by accident, you can click the redo button until
you get back to where you wanted to be. However, once you perform a new mask operation, you can no longer
redo past that point.
You can use the keyboard shortcuts Ctrl-Z for undo and Ctrl-Y for Redo.
Mask Mode

The mask mode tool bar controls how the current mask will be modified by the next mask operation you perform.
When the Blur, Pinhole, Median, Feather or Mask Brightness Curve tool is selected, all the mask mode
buttons are grayed out since these tools ignore the mask mode. If the
button (see below) is visible and
un-grayed, clicking any of the Mask Mode buttons changes the mode for the current mask tool and updates the
mask overlay. For the Freehand and Paint tools, the Mode buttons only affect subsequent strokes.
-- Adds the new mask to the current mask. Use this mode to create or extend the currently masked region.
-- Subtracts the new mask from the current mask. Use this mode to trim a masked region.
-- Clears the parts of the current mask that do not overlap the new mask. Use this mode when you want to
create a mask based on two conditions being met simultaneously, for example, to create a mask consisting
of all pixels in a certain region with colors in a certain range.
-- Inverts the current mask where new mask data is present. Use this mode to reverse part of a mask.
As a convenience, you can also use the F3 and F4 keyboard shortcut to select Add and Subtract modes. This is
useful if you are building a mask and need to frequently switch back and forth between adding to it and removing
from it.
Note
Some masking tools require finalization and some do not. If a mask tool requires finalization, there is an Apply
button (see below) displayed at the far right end of the top row of buttons in the Mask dialog box: either or .
The red version indicates that the current operation has not yet been finalized. This indicates that changes to its
settings can still be made without have to undo the operation.
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If you have currently selected a mask tool that requires finalization and has not yet been finalized, changing the
masking mode applies to the current, unfinalized operation. Once you finalize the operation by clicking the
button, changing the masking mode applies to the next operation. For mask operations such as the Freehand
Outline or Paint tool that do not require finalization, the masking mode always applies to the next operation.
Set Mask

The set mask tool bar provides shortcuts for some simple masking operations. Before performing any of these
operations, if a mask operation is pending, a confirmation dialog box is displayed allowing you to complete or
abandon the pending operation.
-- Makes the mask all white.
-- Makes the mask all black.
-- Makes the mask all mid-level gray.
-- Inverts the current mask.
-- Makes the left half of the mask white and the right half black.
-- Makes the right half of the mask white and the left half black.
-- Makes the top half of the mask white and the bottom half black.
-- Makes the bottom half of the mask white and the top half black.
All the above buttons except Invert replace the current mask entirely, but they do not clear the list of mask
operations. This means that if you Undo any of these operations you get back the previous masks. This can be
useful if you want to temporarily reset the mask and then restore it, but it means that when you edit the mask or
save it as part of a script, all the previous operations will be repeated even though their end result is ultimately
discarded. To clear out the mask operation list, use the Reset command from the Mask Settings Menu instead -this sets the mask to all black, you can then alter it if necessary using the Set Mask buttons above.

8-bit / 16-bit

These two buttons determine the bit depth of the black and white mask image generated by the Mask dialog box.
8-bit masks are adequate for nearly all purposes as the incremental improvement that comes from using 16-bit
masks is rarely visible. In some cases however using a 16-bit mask produces a slightly smoother results.
When you change between 8-bit and 16-bit in the middle of creating a mask, any currently pending operation is
finalized and then the entire mask is recalculated.

Apply

The Apply button is hidden when the Freehand or Paint mask tools are selected since these two tools are
applied automatically at the end of each stroke. For all other mask tools, changes you make to the mask tool
settings are not finalized until you click the Apply button. Finalizing causes the current operation to be recorded in
the Undo list and updates the current transformation to reflect changes to the mask. Up until you click the Apply
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button, you can adjust any of the mask tool settings and the mask overlay will be recalculated and redrawn so you
can see how the mask changes without recomputing the transformation each time. An Apply is implicitly
performed when a mask operation is pending and you either select a different mask tool or close the Mask dialog
box. If there is no pending mask operation or if the operations would have not effect, the Apply button is grayed
out -- this can happen for example if you select the Rectangle tool but have not yet drawn the rectangle's outline,
or if the Feather tool is selected but the feather radius is zero.
The Apply button is grayed out if the current operation has been finalized and turns red if you change any settings
and have not yet finalized the mask.
When using Undo with mask tools that have an Apply button, the mask operation is reversed in two stages. The
first Undo reverses the action of the Apply button and lets you edit the tool settings. The second Undo reverses
the entire mask operation and restores the previous mask tool. So, if you click Apply but then want to change
some of the tool settings, click Undo once and make your changes -- when you are done, click Apply again.
Unlike Undo, Redo always works as a single step, both restoring the operation and applying it. For example,
when you undo a Mask Blur operation, the first Undo displays the Radius slider so you can alter the amount of
blur. To accept the new blur settings, click Apply, otherwise click Undo a second time to return to the previous
mask operation.
If the Apply button is visible and un-grayed, clicking any of the Mask Mode buttons changes the mode for the
current mask tool and updates the mask overlay. For the Freehand and Paint tools, the Mask Mode buttons only
affect subsequent strokes.
Pending mask operations are automatically applied when you close the Mask dialog box or when you click
anywhere in the transformation dialog box. This ensures that the transformation's output image is updated with the
latest mask information. To un-apply the last mask operation, return to the Mask dialog box and click the Undo
button once.
Mask Overlay Color

Masks are displayed as an overlay on the base image when the mask dialog is the active window. Set the color of
the mask overlay to red, blue, green, or white by clicking the button of the corresponding color on the tool bar at
the top of the screen. This setting is global so changing it affects all other masks as well.

Mask Transparency

The mask transparency tool bar at the top of the screen determines if and how the mask overlay is displayed. This
setting is global so changing it affects all other masks as well.
-- Mask is totally transparent – base image is fully visible. This setting is best when you are adjusting
transformation parameters and want to see the result image without the mask overlay.
-- Mask is 75% transparent – base image is mostly visible
-- Mask is 50% transparent – base image is somewhat visible. The semi-transparent settings are useful for
visualizing the relationship between the mask and the base image.
-- Mask is totally opaque – base image is obscured where the mask is white. This setting is best when you
want to see what parts of the base image are masked.
-- Only mask is displayed – base image is hidden. This setting gives you a detailed view of the mask which can
reveal subtle variations you might miss when the mask is viewed over the base image.

Mask Tools
The main mask tool bar is where you choose which masking tool you want to use next. Before switching tools, if a
mask operation is pending, a confirmation dialog box is displayed allowing you to complete or abandon the
pending operation.
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-- Freehand Tool.
Click on the base image and, holding the mouse button down, outline of the region you want to mask. When
you release the mouse button, the endpoint of the outline is automatically connected to its starting point and
the interior of the outlined region becomes the new mask. This new mask is then combined with the current
mask according to the current mask mode.

-- Rectangle Tool.
Click on one corner of a rectangle in the input image and, holding the mouse button down, move the cursor to
the diagonally opposite corner. When you release the mouse button, the rectangle you have selected is
outlined, filled and combined with the previous mask according to the current mask mode. You can click and
drag the sides, corners, or interior of the rectangle to reposition it if necessary. To create a square region, hold
down the Shift key while dragging the sides or corners of the rectangle.

Click

or switch to a new mask tool to finalize the operation.

-- Oval Tool.
Click on one corner of a rectangle in the input image and, holding the mouse button down, move the cursor to
the diagonally opposite corner. When you release the mouse button, an oval filling the rectangle you have
selected is outlined. You can click and drag the sides, corners, or interior of the rectangle to reposition it if
necessary. To create a circular region, hold down the Shift key while dragging the sides or corners of the
rectangle.

Click

or switch to a new mask tool to finalize the operation.

-- Polygon Tool.
Click on one corner of a rectangle in the input image and, holding the mouse button down, move the cursor to
the diagonally opposite corner. When you release the mouse button, the rectangle you have selected is
outlined. A second rectangle is also displayed just outside the mask rectangle – this outer rectangle is used to
enlarge or shrink the entire polygon.
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After you have created the initial rectangle, you can modify it by adding or removing vertices. To add a new
vertex, Shift-click near the side of the polygon connecting the two vertices you want to insert between. To
remove a vertex, Ctrl-click on it. There must always be at least three vertices to define a polygon. To
reposition a vertex, click and drag it; to reposition the entire polygon, click and drag the handle displayed at
the center of the polygon. To resize the entire polygon, click and drag on one of the sides or vertices of the
rectangle that surrounds the polygon.
Click

or switch to a new mask tool to finalize the operation.

When you click Save..., you are prompted to select a pathname; when you click Save, the current polygon
settings are saved in the file you select.
When you click Load..., you are prompted to select a pathname; when you click Open, the current polygon
settings are replaced by those from the file you select. This lets you restore a saved polygonal shape for use
as a mask.

-- Spline Tool.
A spline is a smooth curve that passes through a specified set of control points.

Click on one corner of a region in the input image and, holding the mouse button down, move the cursor to the
diagonally opposite corner. When you release the mouse button, the region you have selected is outlined. A
rectangle is also displayed just outside the masked region – this outer rectangle is used to enlarge or shrink
the entire region. Once you have created the initial region, you can modify it by adding or removing control
points. To add a new control point, Shift-click near the line segment connecting the two control points you
want to insert between. To remove a control point, Ctrl-click on it. There must always be at least four control
points to define a region. To reposition a control point, simply click and drag it; to reposition the entire region,
click and drag the handle displayed at the center of the region. To resize the entire region, click and drag on
one of the sides or vertices of the rectangle that surrounds the region.
Click

or switch to a new mask tool to finalize the operation.

When you click Save..., you are prompted to select a pathname; when you click Save, the current spline
settings are saved in the file you select.
When you click Load..., you are prompted to select a pathname; when you click Open, the current spline
settings are replaced by those from the file you select. This lets you restore a saved shape for use as a mask.

-- Feather Tool
Masks such as those created by the freehand, polygon or spline tools are anti-aliased to removed jagged
edges, but the edges are still sharp. Feathering is used to soften the edges of a mask or to expand or shrink
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the masked region. Using feathered masks when compositing images makes the result look more natural and
less like you just cut one image out with a pair of scissors and glued it on top of the other one.

Feather Width
Feather width specifies the distance in pixels that mask edges will be extended. Positive values extend the
current mask outward making the masked region larger. Negative values shrink the current mask inward
making the masked region smaller. You can control the Feather Width slider either by dragging its marker
or via the mouse scroll wheel.
The Feather Tool is fairly fast, even for large feather widths, as long as the image you are feathering is
made up of mostly all white or all black mask pixels. It can be much slower if there are a lot of
semitransparent mask pixels and the image is large. So, for example, if you feather a mask and then
decide it needs to be feathered more, it may be much faster to undo the previous feather and re-apply with
a larger width rather than trying to re-feathering the feathered mask.
Falloff
Linear and Cosine falloff soften the edge of a mask by causing it to fade gradually across the feather
width, either with a linear fade or an S-shaped fade. Step falloff grows or shrinks a mask by extending it
inward or outward by the feather width without softening its edges.
Corners
Round extends mask edges in a circle; Square corners extends mask edges in a square.
Click
to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
applied a second time.

-- Blur Tool

Blurring can be used like feathering to soften the edges of a mask although, unlike feathering, it blurs both
sides of the edge. Large radius values are useful creating dodging and burning masks.
Radius
The radius setting specifies the amount of blurring; the larger the radius the more the mask will be blurred.
You can control the Radius slider either by dragging its marker or via the mouse scroll wheel.
Click

to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
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applied a second time.

-- Color Range Tool

The color range tool lets you create a new mask based on a range of colors in the base image.
You can set Color Space to RGB, HSV, or HSL. Depending on the color space you select, the three color bars
are labeled accordingly – one for each channel. If the input image is black and white, then there is only a
single bar for gray level.
Each color component has two pairs of sliders, one white and one black. The white sliders adjust the range of
values for that channel that are fully selected; the black sliders control how quickly the selection falls off for
values outside the white range. The gray scale below the color stripes illustrates the extent to which colors will
be selected for each color channel. Where the scale is white, pixels with those values will be fully selected;
where the scale is black, pixels will be deselected; where the scale is gray, pixels will be partially selected.
Tic marks indicate the values of the three color channels for pixels in the input image. As you click and drag
the cursor over the input image, these markers are continuously updated to correspond to the color of the
base image at the cursor location. The color bars reflect how this probe color varies as you change one
channel leaving the other two fixed. In the example above, the H (Hue) bar shows that an orange pixel has
been selected and shows how the color changes as the hue component is varied. Similarly, for the saturation
and value components.
When you click Contract or alternatively Ctrl-Click on the input image, Picture Window shrinks the ranges
down to just include the color indicated by the three tic marks. As you click and drag the cursor over the input
image while holding down the Shift key, the current ranges are automatically expanded just enough to include
the colors the cursor is passing over. This technique is a convenient way to set the range values to include all
the pixels in some part of the image.
Click
to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
applied a second time.

-- Hue Saturation Tool
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The Hue Saturation tool lets you create a new mask based on the combined hue and saturation of colors in
the base image. This mask tool is only useful for color images since black and white images have the same
hue and saturation everywhere.
This tool is build around a single hue saturation control which defines a set of control point on the color
hexagon. For each pixel in the base image, its hue and saturation are computed and this identifies a location
on the color hexagon. The mask brightness (0% for black and 100% for white) is determined based on the
proximity of the color to the control points located on the color hexagon. Each control point has a weight and a
brightness setting. The Weight determines how large an area around the control point is affected and the
Brightness sets the mask brightness for colors that are near the control point. The initial set of seven control
points all have a weight of 1.0 and a brightness of 0.0, but you can change these or even remove one or all of
them if you want. You can move a control point by dragging it. You can add a new control point by clicking on
the input image or by shift-clicking on the color hexagon. You can remove a control point by ctrl-clicking on it.
Other options are available by right-clicking on a control point. For more details on using Hue Saturation
controls, follow the link.
Click
to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
applied a second time.
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-- Hue Saturation Histogram Tool

The Hue Saturation Histogram tool lets you create a new mask by selecting colors with a specific
combination of hue and saturation. This mask tool, which closely resembles the Hue Saturation
transformation, is only useful for color images since black and white images have the same hue and
saturation everywhere.
Hue-Saturation Histogram
To create this 2-dimensional histogram, the standard color hexagon is divided into 817 uniformly spaced
patches that represent every possible combination of hue and saturation. The patches are displayed as
small colored disks whose color corresponds to the hue and saturation of the patch and whose brightness
is proportional to the number of pixels in the input image with the corresponding hue and saturation. If no
pixels have a hue and saturation for a patch, it is displayed as an empty circle. The hue-saturation
histogram tells you what colors are present in the input image and the relative amounts of each color.
Depending on the Color Space selected (see below), the histogram will be slightly different since
saturation is computed differently in HSV vs. HSL.
You can select colors in the histogram in one of two different ways:
1) By clicking and dragging directly on the histogram to circle a set of patches you want to add to the
current selection.
2) By clicking and dragging on the input image. The color corresponding to each pixel you pass over is
added to the current selection. This also draws red highlights over the brightness histogram at the
corresponding brightness levels. You can clear the red highlights by clicking anywhere on the brightness
histogram.
If the Add/Remove tool bar (see below) is set to Remove, color patches are removed from the current
selection instead of being added.

171

Brightness Histogram
This is a standard histogram of the input image. It is computed from either the HSV V channel or the HSL
L channel, depending on the Color Space selected (see below).
When you click and drag on the input image, red highlights are placed over the brightness histogram at
the corresponding brightness levels. You can use these red highlights as a guide in setting the Range
Slider (see below). To clear the red highlights, click anywhere on the brightness histogram.

Range Slider
This slider lets you further limit the selection you have made by hue and saturation to include only pixels in
a given brightness range. The slider has four markers -- two white and two black. The brightness range
between the two white sliders is fully selected. The range between the black and white markers is partially
selected. You can move the white markers past each other to select all but a given range, but the black
markers cannot be move past their corresponding white marker.
Color Space
You can select either the HSV or HSL color space. This selection affects both the histograms. Any current
color selection is cleared.
Expand Histogram
This setting affects only the hue-saturation histogram. Higher settings brighten darker color patches in the
histogram making them easier to see, but reduce the contrast of the histogram, making it harder to identify
which colors occur the most frequently.
Add/Remove

Depending on which button is depressed, color patches are either added to or removed from the current
selection when you click and drag on the histogram or input image.
Selection Color

This setting changes the selection highlight color used to indicate which color patches in the
hue-saturation histogram are selected.
Selection Transparency

This tool bar lets you hide the current selection, display it over the hue-saturation histogram, or display the
selection only. Different settings may help you see which colors are selected and to what extent.
Blur Radius
With a Blur Radius of 0, each patch is either fully selected or fully deselected, which creates an abrupt
boundary between selected and deselected colors. To feather the edges of the selection, you can
increase the Blur Radius.

-- Paint Tool
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Click on the input image and move the cursor with the left button down to paint on the mask.
The Radius, Transparency, Softness, and Spacing sliders adjust the characteristics of the. A
representation of the brush radius, transparency and softness is displayed at the bottom left of the Mask
Dialog. Depending on the current mask mode, painting can add to or subtract from the current mask.
You can control the Radius slider either by dragging its marker or via the mouse scroll wheel.
The Apply To control lets you modify the way the paint tool works:
All Pixels -- the paint tool works normally.
Pixels in Color Range -- only paints areas in the currently selected color range as specified by the Color
Range tool (see above). To change the color range settings, switch to the Color Range tool and then
back to the Paint tool.
Similar Pixels (Fixed) -- samples the color of a small area of the underlying image at the cursor location
at the start of each brush stroke to establish a base color. For the remainder of the brush stroke, only
pixels whose color is close to the base color are masked when the brush is applied. A Threshold slider is
displayed just below the Spacing slider to let you adjust how closely other pixels must match the base
color to be masked. The smaller the threshold value, the more closely pixels must match the base color for
the brush to be applied.
Similar Pixels (Track) -- like Similar Pixels (Fixed) except the base color is resampled each time you
move the cursor. This helps you mask around the edge of an object even if the background color is
varying.
The Overlapping Strokes control lets you change what happens when you paint over the same
area more than once:
Accumulate -- painting over an area repeatedly keeps adding to the mask, making it less and less
transparent
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Don’t Accumulate -- painting over an area repeatedly never paints beyond the brush transparency
Stylus Pressure -- If you are using a pressure-sensitive stylus, this control lets you determine the effect, if
any, that stylus pressure has on the current brush stroke. If you are not using a tablet, this control is set to
Ignore and the other options are grayed out.
Ignore -- stylus pressure has no effect.
Controls Opacity -- increasing stylus pressure reduces transparency, making the stroke more opaque.
Controls Radius -- increasing stylus pressure increases the brush radius, making it larger.
Controls Hardness -- increasing styles pressure reduces softness, making the edges of the brush harder.
Controls Flow -- increasing stylus pressure reduces spacing, causing the brush to be applied more often
as you move the stylus.

-- Curve Tool
This tool lets you select regions of an image based on their brightness, saturation or color.

The Channel control lets you select which channel to base the mask on. This control is only present if the
base image is color – for black and white images, the curve is always based on the image brightness. For
more information on color channels, see Color Spaces. The available color channels are:
Luminance -- luminance
R -- red
G -- green
B -- blue
HSV V -- HSV brightness
HSL L -- HSL brightness
HSV S -- HSV saturation
HSL S -- HSL saturation
HSV H -- HSV hue
HSL H -- HSL hue
The curve control at the bottom of the dialog box lets you select what part of the tonal range of the image to
select. To higher the curve value for a given brightness level, the more it will be selected in the mask. The
curve illustrated above creates a mask that fully selects black pixels and gradually trails off to mid-tone and
brighter pixels.
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Click
to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
applied a second time.

-- Flood Fill Tool

This tool lets you select connected regions of an image of a similar color. To use the flood fill tool (sometimes
called a magic wand in other programs), click on the input image. All pixels surrounding the one you click on
that are within the threshold of the same color will automatically be combined with the mask according to the
current combine mode. Only pixels directly connected to the one you click on will be selected however so the
selected region will stop growing once it is surrounded by dissimilar pixels, even if there are colors elsewhere
that match.
When you first click on the input image, the flood fill mask is computed and displayed, and a small circle is
displayed as an overlay on the input image where you clicked to indicate the flood fill starting point. If the
resulting mask is not what you want, you can adjust the threshold slider or click on a different spot and Picture
Window will recompute the mask. Once you get a mask you like, click the Apply button (see below) -- this
finalizes the flood fill operation, removes and the small circle overlay and updates the current transformation. If
you now click on the input image again, Picture Window starts a whole new flood fill operation.
As a convenience, if you Shift-click on the input image instead of just clicking on it, any pending operation is
applied before the flood fill operation is initiated. This lets you perform several flood fill operations in a row
without having to click the Apply button after each one. The last flood fill operation remains pending until you
click the Apply button.
Threshold
The threshold setting specifies how closely pixels must match the pixel you click on to be included in the
selection. A threshold of 0.0 requires an exact match; larger thresholds loosen the matching criterion. You
can control the Threshold slider either by dragging its marker or via the mouse scroll wheel. Each time
you adjust the threshold, the mask is recomputed.
When you click
, the current flood fill operation is finalized. You can then click on another point in the
input image if you want to do another flood fill operation or select a different mask tool.

-- Separate Tool

The separate tool creates a new mask based on two or more colors you select -- at least one black color and
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at least one white color. It does this by computing the relative amounts of each color that, when blended, most
closely approximate each pixel in the underlying image. Where the image is best approximated by one of the
black colors, the mask is black – where the image is best approximated by one of the white colors, the mask is
white. Where the best approximation is a mixture of the two colors, the mask is an intermediate gray. The
result is a mask that separates image elements based on their similarity to the black and white colors.
This tool can be used, for example, to separate a complex tree line from the sky by choosing as two colors: a
color from the trees just below the tree line and a color from the sky just above the tree line. Once you select
the two colors, click the Apply button to create the new mask. The big advantage of this technique is that it
automatically accurately feathers the mask at the boundary. Finding the two colors that best separate the
image elements may take some trial and error. As a rule, the more similar the black and white colors are to
each other, the more complete the separation will be. The farther apart they get, the more intermediate grays
the mask will contain. In the case where the sky has more than one color or the trees have more than one
color, you can assign additional black or white colors.
If the black and white colors are identical, the separate tool makes the mask pure black where the image is
darker then the black and white colors and pure white where it is lighter.
Black/White Colors
There are two rows of four color patches each. The top row are the white colors and the bottom row are
the black colors. The first patch in each row is always enabled since at least one black and one white
color is required for the separate tool to operate.
To make an enabled patch current, click on it. The current patch is marked with a white outline.
To set the color of the current patch, click on a part of the input image that has the color you want to
select.
To enable a disabled patch or disable and enabled patch, double click on it. The first black and the first
white patch cannot be disabled.
If the input image is black and white, only the luminance of the selected color is used. As a shortcut, you
can set the black color by clicking on the input image.
Click
to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
applied a second time.

-- Texture Tool

This tool lets you select the parts of an image with a given texture, where texture is defined as the amount of
variation among pixels in a given area. Variation can be measured in several different ways. This tool can be
used to create a mask that isolates edges or other areas of large local variation in an image. Such masks are
often used in conjunction with blurring or sharpening to restrict them to smooth or rough areas.
Method
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The method setting lets you choose among three different ways of computing texture. The Max Difference
setting computes texture as the largest difference between the central pixel and all the other pixels in its
neighborhood. The Average Difference setting computes texture as the average difference between the
central pixel and all the other pixels in its neighborhood. The Difference from Average setting computes
texture as the difference between the central pixel and average of all the other pixels in its neighborhood.
These three methods generally produce similar results with Max Difference producing the most
pronounced effects and Difference from Average producing the most subtle effect.
Neighborhood Size
The neighborhood size may be selected as 3x3, 5x5, or 7x7. This selects how large an area around each
pixel is considered to be its neighborhood. Smaller values are better at picking up fine detail, but larger
values may work better for softer images.
Histogram Display with Black and White Sliders
The histogram display shows you how common different texture values are over the entire image. Values
near the left indicate how many pixels are in relatively smooth areas. Increasingly greater texture is
generally less common except perhaps in very noisy images. By dragging the black marker to the right,
you can exclude smooth-textured areas from the selection. Moving the white slider sets a progressive
cutoff for higher textured pixels.
Click
to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
applied a second time.

-- Linear Gradient Tool

This tool lets you define a linear gradient using a Color Line control.
To specify where the endpoints of the gradient are located on the image, click and drag to draw a line on the
image. You can move the endpoints or the entire line to reposition it if necessary. The gray levels on the color
line are then used to create a gradient the runs from the beginning of the line you drew to the end. Areas past
the beginning or end of the line have a constant gray level corresponding to the endpoint of the color line. If
you hold down the Shift key while dragging, the slope of the line is constrained to be a multiple of 15 degrees.
You can save and load linear gradient settings via the Load... and Save... buttons. This saves the locations of
the gradient endpoints and the contents of the color line control. The endpoint coordinates are scaled
according to the width and height of the input image so if you reload the settings on an image of different size,
the gradient is stretched to fit.
Click

to finalize the operation.

-- Oval Gradient Tool
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This tool lets you define an oval gradient using a Color Line control.
To specify where the location of the gradient, click and drag to draw an initial oval. You can drag any of the
four control points on the oval to resize it or drag the center control point to reposition it if necessary. You can
rotate the oval by dragging the line that extends outward from the center of the oval. The gray levels on the
color line are then used to create a gradient the runs outward from the center of the oval you drew to the oval.
Areas outside the oval have a constant gray level corresponding to the right endpoint of the color line. If you
hold down the Shift key while dragging, the oval is constrained to be circular.
You can save and load oval gradient settings via the Load... and Save... buttons. This saves the locations of
the gradient center, radius, rotation angle and the contents of the color line control. The center and radius
coordinates are scaled according to the width and height of the input image so if you reload the settings on an
image of different size, the gradient is stretched to fit.
Click

to finalize the operation.

-- PinholeTool

This tool lets you remove small white or black holes in a mask sometimes left behind by other mask tools. It
scans the entire current mask looking for white or black specks that are different from the surrounding area by
at least the threshold. A speck is defined as a connected region in the mask with no more than a given
number of pixels all of which are within a given threshold of the central pixel. If any specks are found, they are
replaced with the average of the mask values surrounding them.
Speck Size -- specks containing more than this number of pixels will be ignored. You can control the Speck
Size slider either by dragging its marker or via the mouse scroll wheel.
Threshold -- the maximum difference between a speck pixels. Smaller values will find more specks -- too
small and everything looks like a speck, too large and nothing looks like a speck.
Remove -- lets you remove only light specks, only dark specks or both
Click
to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
applied a second time.
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-- Median Tool

This tool smooths the current mask by applying a median filter. Median filters reduce noise and tend to round
off any sharp corners or fine detail, especially if applied at a large radius.
Radius -- the radius of the median filter. Larger values do more smoothing. You can control the Radius slider
either by dragging its marker or via the mouse scroll wheel.
Threshold -- the median filter is only applied when it changes the mask by less than the threshold.
Click
to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
applied a second time.

-- Mask Brightness Curve Tool

This tool applies a brightness curve to the current mask to create a new mask. The most common use for this
tool is to increase or decrease the separation between masked and unmasked areas.
The curve control at the bottom of the dialog box shows you a histogram of the current mask and lets you
define a curve to apply to the mask.
Click

to finalize the operation -- this then selects the Freehand Tool to prevent the operation from being
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applied a second time.

Settings Menu

Save Settings As...
Selecting this option saves the entire sequence of operations used to create the current mask in a mask settings
file. However, if the current mask was created from another image (by selecting the name of that image from the
drop-down menu from clicking the white square in the Amount control), then the initial image is omitted from the
mask settings file. The only way to save both a mask and the image(s) it depends on is to use a script or
workspace script file.
Load Settings...
Selecting this option restores a saved mask settings file, including the entire sequence of operations used to
create the mask. However, if the current mask was created from another image (by selecting the name of that
image from the drop-down menu from clicking the white square in the Amount control), then the initial image is
omitted from the mask settings file. The only way to save both a mask and the image(s) it depends on is to use a
script or workspace script file.
Save As Default Settings
Selecting this option saves the current mask settings, but does not save any of the mask operations. These
settings are then reloaded whenever the mask is reset or a new mask dialog box starts up.
Save mask as image file…
Selecting this option lets you save the current mask as an image file for later use. To use an image as a mask, it
must have exactly the same width and height in pixels as the base image, so the saved mask can only be applied
to other images of the same size.
Save current mask
Selecting this option internally stores a copy of the current mask for use in a subsequent step in creating a mask.
Combine saved mask
Selecting this option combines the saved mask (see above) with the current mask, according to the current
masking mode (Add, Subtract, Overlap or Invert). This mechanism makes it possible to create complex masks
that satisfy multiple conditions. For example, suppose you want to combine two masks, each of which take two
steps to create. You create the first mask and save it using Save current mask (see above). Then create the
second mask and combine the first one using Combine saved mask.
Compute Area...
Selecting this option causes Picture Window Pro to compute the area of the input image covered by the current
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mask. The result is reported both as a number of pixels and as a percentage of the total image area of the input
image. Pixels that are partially masked are counted as fractions, so the pixel total may not be an integer.
Update transformation with mask
Selecting this option toggles the Update Transformation setting. This setting affects what happens when you
use a mask tool (except for the Freehand or Paint tools) to make changes to the current mask.
With Update Transformation off, the mask overlay is updated but the changes do not trigger a recalculation
of the transformation until you click

.

With Update Transformation on, the mask overlay is updated and then the current transformation is
recalculated automatically.
If you are using a transformation that takes a long time to recalculate, mask tools will be more responsive with
Update Transformation turned off. If you want to see the effects of each mask change on the output image
as soon as you make them, turn Update Transformation on.
Display on startup
These four options let you control what happens to the main image area when a new Mask dialog box starts up.
You can opt to display the input image only, the output image only, both images side-by-side, or to make no
changes. This setting applies to all future mask dialog boxes until you change it again.

Tips
Masks recalculate like transformations
Masks are represented internally as a series of mask tool operations applied to an input image -- usually the
input image for a transformation. If the input image changes, the mask is recalculated each time the
transformation is recalculated. For example, say you use the Mask Curve tool to create a mask based on the
brightness of the input image. If you adjust the brightness of the input image, the mask will be updated. If you
do something that changes the dimensions in pixels of the base image such as cropping or warping it, the
mask is also recalculated based on the updated image. Depending on the mask tools you are using, this may
or may not render the mask useless.
If you want to freeze a mask so it does not track changes in the input image, use the Save mask as image
file... command from the Settings Menu to make a copy of the current mask as a black and white image file.
Then open the saved mask image, reset the amount mask, and load the mask image as the initial amount
mask. Now the mask will no longer change if the input image changes. If you crop or warp the input image and
want to continue to use the same mask, crop of warp the mask image the same way.
Copying masks between transformations
There are several different ways to copy a mask from one transformation to another, and there are subtle
differences in the way each one works.
1) Copying or cloning a transformation
When you copy or clone a transformation, you not only copy the transformation settings but you also copy
the mask settings, including all the mask operations used to create the original mask. If you subsequently
change one mask the other is unaffected. This method works even if the two images have different sizes,
although some mask operations may be specific to the content of the first image.
2) Saving the mask settings from one transformation and loading them into another
You can use the settings menu in the first transformation's mask dialog box to save its mask settings in a
mask settings file, and then you can use the second transformation's mask settings menu to load the
saved mask settings. This transfers all the mask operations from the first transformation to the second. As
with method 1), subsequent changes to one mask do not affect the other. This method works even if the
two images have different sizes, although some mask operations may be specific to the content of the first
image.
3) Referencing a mask in one transformation from another transformation
When you create the second mask, you can select the name of the first mask from the Amount menu
(assuming both images have the same dimensions in pixels). This takes a snapshot of the first mask
image and uses it as the initial mask for the second transformation -- the mask operations are not copied,
just the end result. Subsequent changes to the first mask are propagated to the second mask which is
recalculated and which then triggers a recalculation of the second transformation. If you close the first
transformation, the first mask is no longer available so the second mask is reset.
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If the mask overlay is missing...
Check the Mask Transparency tool bar to make sure you have not selected a transparent mask.
To check your progress...
In the process of creating a mask, you may find it useful to reverse the masked and unmasked regions with
the Invert button to help visualize the masked region. Or you can toggle the Mask Transparency setting to
turn the overlay on and off. Another way to turn off the mask overlay is to close the Mask dialog box. It you
need to get it back, you can click the Amount box and select Re-open Mask Dialog Box from the menu. If
you have a complex mask, toggling Mask Transparency is more efficient because closing and re-opening the
Mask dialog box requires rebuilding the mask from scratch.
Sub-Pixel mask resolution
By zooming in on the base image window, you can adjust the location of the edge of the masked region by
fractions of a pixel. This lets you make very fine adjustments when using the freehand, rectangle, oval,
polygon, and spline tools as Picture Window records the location of each vertex or control point to sub-pixel
accuracy and computes and anti-aliases the mask with great precision.
Work from rough to fine detail
To mask a complex region, start by making a crude mask of the entire region with the outline tool, then zoom
in and refine the mask by adding or removing small amounts at a time around the edges.
Creating soft masks
Here is a quick way to create a soft-edged mask for dodging and burning or making similar adjustments that
need to blend in smoothly.
First use the Freehand Outline tool to circle the region you want to mask, leaving extra room around the
boundary. You don't have to be particularly accurate since the details of the edge of the region will be
smoothed out.
Next use the Mask Blur tool to blur the mask - the larger the radius, the smoother the blend. The blur tool
shrinks the masked region by the blur radius, so this is why you need to be generous when marking it with the
freehand outline tool. If you over- or under-blurred, click the Undo button and try again.
Refining masks
If you click the
button for a mask tool and then decide you want to adjust its settings, click the Undo
button to reverse the effect of the tool and then re-select the tool. This restores the previous tool settings and
lets you make any necessary changes. Finally, click

again to see the effects of your changes.

The range tool
The range tool is very useful for creating a mask based on the color of a region of the input image.
Filling pinholes in a range mask
When you create a mask with the range tool, it may leave small pinholes unselected. You can fill these
quickly by painting over them with the mask paint tool using an opaque, hard-edged brush. Or you can
use the Pinhole or Median Filter mask tools.
Creating a mask that isolates shadow, mid-tone, or highlight areas
To create a mask that isolates the parts of an image with a certain range of gray levels, use HSV or HSL
color space and use the white sliders to bracket the main part of the gray scale you want to select. Then
pull the black sliders out to feather the effects of the mask over adjacent gray levels. You can use the
resulting mask with various transformations to alter the color or brightness of the shadows, mid-tones, or
highlights of an image.
Feathering
Unless you feather the edges of a mask, the boundary between the transformed and unmodified regions of the
input image will often be disturbingly obvious. Feathering blends the effects of the transformation around the
edges and creates a more natural result. The larger the feather radius, the more the edges of the mask are
feathered.
For most transformations that adjust brightness and color of an image, gradual feathering that falls off out from
the regions you are modifying usually creates the best results (4-10 pixel radius).
When using the composite transformation, a smaller feather radius (1 to 4 pixels) usually works better.
When using the blur transformation to remove grain from the sky without blurring the rest of the image, try
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using the range tool to select the sky region and then feather with a negative radius and sudden falloff to avoid
blurring the horizon line or any foreground elements silhouetted against the sky.
To feather a mask more than is possible using the feathering tool, you can use the Blur tool with a large
radius.
Using Save/Combine to build complex masks
The two commands in the settings menu: Save Current Mask and Combine Saved Mask work in tandem to
let you perform complex masking operations. For example, say you draw an area with the freehand tool and
then blur it. Next you want to draw another area with the freehand tool and blur that, possibly by a different
amount, and then you want to combine the two blurred regions. Here is what you do:
1) draw and blur the first region
2) save it
3) set the entire mask to black
4) draw and blur the second region
5) combine the saved mask

Selective Color Correction
The selective color correction control lets you specify a set of color corrections to be applied to an image.

Show Modified Color Wheel
When the Show Modified Color Wheel checkbox is checked, selective color correction is applied to the color
wheel itself and the results of this are displayed in its place. This gives you a visual representation of which colors
are being changed and by how much. To return to the normal color wheel display, uncheck the check box.
Show Affected Region
When the Show Affected Region checkbox is checked (it is hidden unless a control point is selected), colors in
the output image are darkened if they are not affected by the current control point. This helps visualize what part
of the image a given control point is affecting. To avoid messing up the output image, this setting is ignored when
you click OK in any transformation that uses it.
Color Wheel
The color wheel and the control points displayed over it are central to this control. A control point has two parts –
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an input color and an output color. If both are the same, the control point is displayed as a circle. If the output
color differs from the input color, a smaller circle is displayed at the input color, connected by an arrow pointing to
the output color. All colors in the input image whose hue and saturation match the input color are changed in the
output image to the output color. Colors in between control points are interpolated to make a smooth transition.
The control point you most recently added or clicked on is called the current control point. The current control
point, if any, is displayed as a filled square instead of a hollow circle. To make a control point the current control
point, simply click on it.
Initially, there are 7 control points set on white, red, yellow, green, cyan, blue, and magenta. Each of these control
points has both its input and output colors set the same. These control points ensure that white and the fully
saturated primary and secondary colors in the input image are left unchanged in the output image, which is often a
good starting point if you just want to make a minor change. Applying selective color correction with this initial
configuration, however, will have no effect on the input image as none of the output colors differs from its input
color.
To select a new, existing control point, click on it. The selected control point is displayed on the color
wheel as a filled square instead of a hollow circle.
To add a new control point, shift-click on the color wheel at the desired input color location. Or, you can add
a control point by using the Probe by clicking once on a color in the input image window you want to change.
You can create up to 256 control points.
To remove a control point, ctrl-click on it.
To change the output color of the current control point, click and drag its circle on the color wheel. This
will extend an arrow from the control point to the desired output color. Once an arrow has been created, you
can make additional changes to the output color by dragging the arrowhead.
To change the input color of the current control point, first make the output color different from the input
color, if necessary. Then you can change the input color by dragging the small circle at the base of the arrow.
To see a context menu for a control point, right click on it and then select the desired command from the
menu.
Zoom Tool Bar
The zoom buttons let you zoom in or out on the color wheel. When you zoom in, the color wheel is enlarged
centered on the current control point, if any, and scroll bars are displayed next to the color wheel to let you move
around. Zooming in makes it easier to make fine adjustments to the control points; zooming out lets you see more
of the color wheel at once. You can zoom in a maximum of four levels.
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Adjust Hue and Saturation Tool Bar
Normally, when you drag a control point you can move it freely within the color wheel. To limit changes to hue only
or saturation only, click the corresponding button.
Palette

A set of palette colors is displayed just below the color wheel. These colors represent the current custom palette
as defined using the Palette Tool or the Color Picker. Clicking on a palette color inserts a new control point in the
color wheel at the corresponding color. This feature is useful if you want to match a color from an image other than
the current input image. To do this, first click on the image you want to select from, activate the palette tool and
select the color, and then edit the image you want to perform selective color correction on and select the color
from the palette.
Brightness Change
This control is hidden unless a control point is selected. Each control point has an associated color change as
indicated by the size and direction of the arrow displayed on the color wheel. In addition, each control point also
has an associated brightness change; positive settings make colors that match the input color of a control point
brighter while negative values make matching colors darker (using the HSV or HSL color space).
The Brightness Change slider at the bottom of the Selective Color Correction control lets you assign
brightness adjustments to the current control point. To make a control point the current control point, simply click
on it. This value displayed in the slider is the value of the brightness change setting for the current control point -any changes you make to the slider alter the brightness change setting for the current control point.
Weight
This control is hidden unless a control point is selected. Each control point has an associated color change as
indicated by the size and direction of the arrow displayed on the color wheel. In addition, each control point also
has an associated weight. Larger weights cause the control point to affect more of the surrounding colors while
smaller weights restrict the effect to colors that more closely match the hue and saturation at the control point.
The Weight slider at the bottom of the Selective Color Correction control lets you set the weight of the current
control point. To make a control point the current control point, simply click on it. This value displayed in the slider
is the value of the weight for the current control point -- any changes you make to the slider alter the weight for the
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current control point.
Right Button Menu
Clicking near one of the control points in the color wheel using the right mouse button selects the nearest control
point and pops up a menu of options you can use to alter that control point. The menu contains the following items:
Reset Color – This clears any color change the control point specifies; the display for the control point reverts
to a small circle with no arrowhead. Any brightness or weight change the control point may have is retained.
Reset Brightness – This clears any brightness change the control point specifies; the brightness change
slider is returned to its center. Any color or weight change the control point may have is retained.
Reset Weight – This resets the weight of the current control point to 1.0; the weight slider is returned to its
center. Any color or brightness change the control point may have is retained.
Reset Brightness, Weight and Color – This clears any color, weight change and brightness change the
control point specifies.
Remove Control Point – This deletes the control point.
Right-clicking away from any of the control points in the color wheel pops up a single-item menu:
Add New Control Point – This creates a new control point at the location you clicked on the color wheel.
This is the same as Shift-Clicking on the color wheel.
Settings Menu

Reset All
This command resets all the control points to their initial configuration.
Preserve Black and White/Preserve Black
These options relate to brightness corrections. When Preserve Black and White is selected (the default setting),
brightness corrections are made in such a way as to leave pure black and pure white unchanged – the primary
effect is on the mid-tones. When Preserve Black is selected, an equal percentage brightness increase is applied
to all brightness levels. This provides a more uniform brightening effect but can lead to a loss of highlight detail.
The type of brightness curves used is illustrated below.

HSV / HSL

186

These settings affect the color space used when the Brightness Change slider is used to lighten or darken
colors.
Probe Size
These settings determine the size of the probe used to select colors for new control points. Larger probes are less
sensitive to noise while smaller probes can select finer detail.

Tips
To make a correction of one color in an image, click on a part of the input image having the color you want to change.
Next go to the color wheel and click and drag on the new control point you just created. To make the color more or
less saturated, drag it toward the edge or toward the center of the color wheel. To adjust its hue, drag the control point
either clockwise or counterclockwise about the center. To make further adjustments, click again on the input image to
create additional control points.
If the transformation is changing colors close to one you selected and you want these to remain unchanged, create
additional control points whose input and output colors are the same to prevent the nearby colors from being modified.
If there are several elements in the image that have the same color, and you only want to adjust some of them, create
a mask to isolate the parts you want to change.

Slider
A slider is a control used to specify either one or two numbers. Sliders are used by many different transformations and
are also integral to the Amount Control.
There are two forms of sliders: the single slider for entering one number and the double slider for entering two
numbers. Both types include of a single line of text called a readout that describes what parameter is being adjusted
by the slider and what its current value is. Below the readout is a scale with a marker at the current slider value. A
single slider has one white marker -- a double slider has a white marker above the scale and a black marker below it.
Here are some examples of sliders from the Bilateral Sharpen transformation:
Single Slider

Double Slider

In most cases, resizing the transformation dialog box also resizes its sliders -- longer sliders are easier to adjust.

Adjusting Sliders
To adjust the value of a single slider, click anywhere along the scale to set the marker to that location and, if
necessary, drag the marker left or right until you reach the desired value. The readout is updated as you move the
marker. Adjusting a double slider is the same except you click either above or below the scale center line to set the
white marker or the black marker -- the two markers move independently.
Double-clicking on a slider resets it to its initial value(s).

Fine Tuning
The method above is good for quick but coarse slider adjustments, but it can be tricky to get exactly the value you
want. To make fine adjustments to the location of a marker, hold the Shift key down while dragging the marker left or
right. The increases the resolution by a factor of 16, giving you very precise control over the slider setting at the
expense of reduced range of motion. So, use coarse adjustment to get close and then hold down Shift to make any
necessary final tweaks.
Another way to adjust sliders in small increments is the hold the Ctrl key down while clicking on the slider. This bumps
the slider 4 pixels to the right or to the left, depending on whether you click to the right or left of the current position. If
you hold down both Ctrl and Shift while clicking, the slider is moved by 1 pixel instead. This lets you make small
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changes to a slider without have to take your eyes off of the image being adjusted. If you make the slider longer by
resizing the transformation dialog box, the slider value changes by a smaller amount per click since a pixel becomes a
smaller fraction of the slider width.

Text Control
A text control is used to specify a block of text to be placed over an image. Text controls are currently only used by the
Lines, Arrows, Text tool.

Font
This lets you select the font name for the text. The menu includes all the fonts currently installed on your system.
The Text control (see below) is displayed in the selected font. The font you select is also applied to the Text
control (see below). Depending on the selected font, this can make the text difficult to read, but you can use the
Settings Menu in the transformation dialog box to enlarge the text to make it more legible.
Font Size and Style

This lets you set the font height in pixels. Just to the right of the Font Size are three buttons - the first toggles
Bold on and off, the second toggles Italic on and off, and the third brings up a drop shadow control.
Alignment of Multi-line Text
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This 3-button tool bar lets you select Left, Right or Center justified multi-line text. Left aligns the left edges of
each line, Right aligns the right edges of each line, and Center centers each line horizontally. For single line text,
this setting has no effect.
Line Spacing
This lets you adjust the spacing between lines of multi-line text. This setting is sometimes called leading, referring
back to the days of typesetting using lead type. Larger numbers provide more space between lines.
Alignment
The block of text is surrounded by an imaginary bounding box, just large enough to hold all of the text. The
alignment setting specifies what part of the bounding box is to be aligned with the location of the text on the image.
When you choose Center, Left, Right, Top, Bottom, Upper Left, Upper Right, Lower Left, or Lower Right,
the corresponding part of the bounding box is aligned with the point you position over the input image.
Offset
The Offset is the distance between the text bounding box and the alignment point. The offset is ignored if
Alignment is set to Center, and the Offset control is hidden is this case.
Angle
This compass control lets you rotate the text and its background box about the alignment point. The angle is
specified in degrees -- to get angles that are exact multiples of 15 degrees, hold down the Shift key while
adjusting the control, or enter the desired angle directly.
Text
You enter the text to be painted over the image here. When you modify or enter new text, the

button just

above the edit control turns red
-- no changes are processed until you click this button (or until you click
OK). This gives you as much time as you need to enter the text. The edit control will scroll as necessary to
accommodate up to 256 lines of text and up to 32,000 characters. To transfer large amounts of text from a
document or other program, you can copy the text onto the clipboard and then paste it into the Text control. To
paste into an edit control, simply click on the control to make the cursor a vertical line and then press Ctrl-V.
To enter special characters click the Unicode... button and select the character or symbol you want to insert.
To enter macros, click the Macro... button.
Depending on the selected font, the text may be hard to read -- to display it in the dialog box using a larger font,
click the
button. This displays the text twice as large but does not alter the Font Size setting. Click the
button a second time to revert to small text.
Text Color
This control lets you select the text color.
Text Transparency
The Text Transparency slider lets you adjust the transparency of the text.
Background Color
This control lets you select the color of the background rectangle. This setting is ignored if Background
Transparency is set to be 100% (see below).
Background Transparency
The Background Transparency slider lets you adjust the transparency of the background rectangle.
Text Margins
The background rectangle is made to fit around the text box with equal text margins (in pixels). The background
box is rotated along with the text when you change its Angle.
Outline Color
This control lets you select the color of a border drawn just inside the background rectangle. This setting is
ignored if Outline Width (see below) is set to 0.
Outline Width
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This controls sets the width (in pixels) of the outline drawn just inside the edges of the background rectangle. No
outline is drawn if Outline Width is set to 0. If the Outline Width is greater than or equal to the Text Margins
setting, it is treated as though you entered the Text Margins setting minus one.

Threshold Slider Control
Threshold slider controls are used in various sharpening transformations to specify what parts of the image are
affected. First the entire input image is sharpened and the result is then compared to the input image.
If the difference between the input and sharpened image is less than the threshold, no sharpening is performed. When
set correctly, this reduces the amplification of noise in relatively smooth areas of the input image while still sharpening
areas with distinct edges or texture.
Sharpening threshold sliders have an additional feature which lets you feather the boundary between the affected and
unaffected areas of the image, in order to make the effect look more natural. While you can create a sharp cutoff if you
want one, you can also specify a transition region where the effects of the transformation are blended with the input
image.
Here is what a threshold slider looks like:

The parts of the threshold slider from top to bottom are:
The readout indicates the current settings: the first number corresponds to the black slider and the second
number corresponds to the white slider. Values run from 0% to 100%.
The ruler provides a visual reference for dragging the sliders.
The gray strip is a visual representation of what effect the threshold settings have on the transformation based on
the difference between the input image and the sharpened image. Where the strip is black (to the left of the black
marker), there is no sharpening. Where the strip is white (to the right of the white marker), there is full sharpening.
Where the strip is gray, there is partial sharpening.
The black and white markers let you adjust the black and white threshold values. You can drag each marker
individually, but you cannot drag one past the other -- both markers move together once they meet.
Setting both markers all the way to the left causes the threshold to be ignored and the input image is fully sharpened.
As you move the markers to the right, progressively less of the input image is sharpened, based on how similar the
input image is to the sharpened image.
You can make fine adjustments to the sliders by holding down the Shift key while dragging either marker, This
provides a 16X reduction in how far the marker moves as you drag it.
Double-clicking on a threshold slider returns it to its initial settings.
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23. Reference
Color Spaces
Every visible colors can be specified by a set of three numbers. There are many different schemes for classifying all
the possible colors. The three schemes Picture Window uses most of the time are RGB, HSV, and HSL. The
Readout Tool also support Lab.
RGB (Red/Green/Blue)
The RGB color space breaks colors down according to the amount of each of the three primary colors they contain.
Red, green, and blue are called additive primary colors because light of these colors can be mixed in different
proportions to make any other color. Most computer equipment is based on the RGB color space and it is therefore
the easiest for a computer to work with. Unfortunately, humans do not naturally interpret colors according to this
system. The space of all colors in the RGB system is a cube with black at one vertex and white at the opposite vertex.
Neutral grays are located on the line that connects black and white. Here are what the six faces of the RGB cube look
like:

HSV (Hue/Saturation/Value)
The HSV color space categorizes colors by their hue, saturation, and brightness (also called value). Hue
corresponds to the colors around the outside of the color wheel. Hues run from red to yellow to green to cyan to
blue to magenta, and back to red.

Varying hue while keeping saturation and value at 100%
Saturation refers to the intensity of a color. A fully saturated color is very pure and deep; as you reduce their
saturation, colors become progressively more washed out until at a zero saturation they become shades of gray.

Varying saturation with 0% hue and 100% value
The term Value refers to the overall brightness of a color. All colors with a value of zero, regardless of their hue or
saturation, are black. As you increase value, colors become progressively brighter. The brightest, most saturated
colors are those with the maximum value.

Varying value with 0% hue and 100% saturation
The space of all colors in the HSV system can be thought of as a hexagonal cone with black at the vertex. The
following pictures are cross sections through the hexcone at 50%, and 100% value. At 0%, it converges to a black
point.
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50%

100%

HSL (Hue Saturation Lightness)
The HSL color space categorizes colors by their hue, saturation, and lightness. As in the HSV color space, Hue
corresponds to the colors around the outside of the color wheel and Saturation refers to the intensity of a color.

Varying hue with 100% saturation and 50% lightness
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Varying saturation with 0% hue and 50% lightness
The term Lightness refers to the brightness of a color. All colors with a lightness of zero, regardless of their hue or
saturation, are black. As you increase lightness, colors become progressively brighter. The brightest, most
saturated colors are those with a lightness of 50%. As lightness increases toward 100%, colors become
increasingly whiter. All colors with a 100% lightness are white.

Varying lightness with 0% hue and 100% saturation
The space of all colors in the HSL system can be thought of as a double-ended hexagonal cone with black at one
vertex and white at the other. The following pictures are cross sections through the double hexcone at 25%, 50%,
and 75% lightness. At 0%, it converges to a black point and at 100% it converges to a white point.
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25%

50%
75%

Luminance
Luminance is a measure of perceived brightness which takes into account that the human eye is more sensitive to
some colors than others. It is computed as a weighted average of the red, green and blue channels, with green
having the largest weight and blue having a very small weight. When converting a color image to black and white,
using its luminance is the most natural method.
Lab
The Readout Tool can display pixel values in the Lab color space. The Lab space effectively separates black and
white information from color. The L (luminance) component runs from 0 for black to 100 for white and corresponds
closely to perceived lightness. The a and b components encode the color information with a corresponding roughly
to the green/red axis and b corresponding roughly to the yellow/blue axis (see below). Like the HSL color space
all colors converge to black when L = 0 and to white when L = 100. Neutral grays have a = b = 0.

Unlike HSV and HSL, in Lab, the brightest, most saturated colors are not located at a particular L value. For
example, the L value for pure blue is only 30 while the L value for pure yellow is 98.
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Lab also differs from the other color spaces in that it is device independent. Consequently, Lab values change
depending on the ICC profile associated with the image since this profile defines the chromaticity coordinates of
the RGB primary colors and white point and the gamma, all of which affect the readout.

Composition Guides
Composition Guides are text files you can use to create custom overlays for the Crop transformation. These text files
must have the extension .composition guide and be placed in the Composition Guides sub-folder of the default
settings folder (normally located at My Documents\Picture Window Pro. The filename of the composition guide will
then appear at the end of the Grid menu in the Crop transformation.
The format of a composition guide file is as follows:

CompositionGuide 1.0
line x0 y0 x1 y1
.
.
.
line x0 y0 x1 y1
end
The first line identifies the file type and format version number.
The last line identifies the end of the file.
In-between are a series of line descriptors -- for each one, a line is drawn in the crop box overlay. There is a limit of
100 lines per composition guide.
Coordinates are decimal numbers that must in the range from 0.0 to 1.0.
For x coordinates, 0.0 is the left edge of the crop box and 1.0 is the right edge.
For y coordinates, 0.0 is the bottom edge of the crop box and 1.0 is the top edge.
The overlay rotates with the crop box .
For example, the following file creates diagonal lines connecting the corners of the crop box:

CompositionGuide 1.0
line 0 0 1 1
line 0 1 1 0
end

Glossary of Digital Imaging Terms
Additive Color Mixing
Additive color mixing is the process of combining light of two different colors. For example, adding red and green light
makes yellow.
Anaglyph
An anaglyph is a pair of black and white stereo images prepared for viewing with special glasses that have a red filter
for one eye and a cyan filter for the other eye. One image is printed in red and can be seen only by the eye with the
red filter; the other image is printed in cyan and can be seen only by the eye with the cyan filter.
Antialiasing
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Smoothing out the jagged appearance of edges in an image by blending background color into the boundary pixels.

Aspect Ratio
The ratio of width to height of a rectangle; an aspect ratio of 1.0 corresponds to a square.
Binary image
An image made up of pixels of only two colors (normally black and white). Each pixel in a binary image occupies a
single bit of storage; thus 8 pixels can be stored in a single byte of memory.
Bit
A bit is the smallest piece of information that can be represented in a computer.
Bitmap
A bitmap is a representation of a digital image in memory.
BMP files
The BMP or bitmap file format is the standard method within Microsoft Windows for representing image data. BMP
files are normally uncompressed.
Byte
A byte is a unit of computer memory consisting of eight bits. When interpreted as a number, a byte can represent a
range of values from 0 and 255.
Cast

A cast is an excess of one color in an image. For example, an image that is too red is said to have a red cast. Color
casts can occur in a digital image as a result of degradation of film over time, reciprocity failure, problems in film
handling or processing, use of incorrect lighting for a given film type, improper scanning, or many other causes.
CCD
Charged Coupled Device. A specialized light-sensitive integrated circuit that can capture a digital image directly.
CCDs are commonly used in camcorders, digital cameras, and scanners to convert images into digital form.
Chrominance
The part of a video signal that contains color information (as opposed to Luminance which is the black and white
component of the video signal).
CIE
The Commission Internationale de l'Elcairage. An international standards organization.
Cloning
Cloning is a technique for freehand retouching of digital images. Cloning involves copying small patches of one image
over other parts of the same or a different image.
For example, to remove a dust speck from a photography of the sky, you could copy a small patch of the sky from
right next to the dust speck over the speck to remove it. More ambitious cloning techniques can be used to repair
damaged images, eliminate larger objects from the background, or to copy image elements from one place to another.
CMYK
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CMYK (Cyan, Magenta, Yellow, Black) is the color space used by four-color printing presses to reproduce color
photographs in newspapers, magazines, and other printed materials. The fourth color, black, is required to create rich
blacks since the printing inks are slightly impure and do not combine to create a good black.
Color Depth
Color depth (sometimes also called bit depth) refers to the number of bits used to represent each pixel in a digital
image. The common values for color depth and the number of possible colors each pixel can represent are given in the
following table:
bits
1
4
8
15
16
24

possible colors
2
16
256
32,768
65,536
16,777,216

The more bits are used by each pixel, the more closely a digital image can approximate a photograph (and the more
memory the image occupies).
Color Gamut
A color gamut is the range of colors that can be display, printed, or captured by a particular monitor, film, printer,
scanner or other device that deals with color images. The larger the color gamut, the more closely a device can
approximate the full range of colors visible to the human eye.
Since all colors are generated by combining primary colors, the color gamut of a device is mostly determined by the
primary colors in use. For a monitor, the primary colors are determined by the physical properties of the red, green,
and blue phosphors embedded in the face of its picture tube (CRT). For film, the color gamut depends on the dyes
contained in the different layers of the emulsion. For printers, the color gamut depends on the colors of the inks that
are combined and deposited on the paper.
Color Management
Color management is the process of making colors look the same on two or more different color image input or output
devices. For example, color management can be used to make the prints created by a digital color printer match the
same images displayed on a computer screen.
Accurate color management requires that all devices in the system be calibrated (adjusted to standard settings) and
characterized (have a systematically measured color response). Then sophisticated software is used to alter the
colors so they will match as closely as possible. Perfect color matching is usually impossible due to differences in the
characteristics of the devices.
Color Spaces
Every visible color can be specified by a set of three numbers. There are many different schemes for classifying all the
possible colors. The three schemes that Picture Window uses are RGB, HSV, and HSL.
RGB (Red Green Blue)
The RGB color space breaks colors down according to the amount of each of the three primary colors they
contain. Red, green, and blue are called additive primary colors because light of these colors can be mixed in
different proportions to make any other color. Most computer equipment is based on the RGB color space and it is
therefore the easiest for a computer to work with. Unfortunately, humans do not naturally interpret colors
according to this system. The space of all colors in the RGB system is a cube.
HSV (Hue Saturation Value)
The HSV color space categorizes colors by their hue, saturation, and brightness (sometimes called value).
Hue corresponds to the colors around the outside of the color wheel. Hues run from red to yellow to green to cyan
to blue to magenta, and back to red.
Varying hue while keeping saturation and value at 100%
Saturation refers to the intensity of a color. A fully saturated color is very pure and deep; as you reduce their
saturation, colors become progressively more washed out until at a zero saturation they become shades of gray.
Varying saturation with 0% hue and 100% value
Value refers to the overall brightness of a color. All colors with a value of zero, regardless of their hue or
saturation, are black. As you increase value, colors become progressively brighter. The brightest, most saturated
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colors are those with the maximum value.

Varying value with 0%hue and 100%saturation
The space of all colors in the HSV system can be thought of as a hexagonal cone with black at the vertex. The
following pictures are cross-sections through the hexcone at 50%, and 100% value. At 0%, it converges to a black
point.

V = 50%
HSL (Hue Saturation Lightness)

V = 100%

The HSL color space categorizes colors by their hue, saturation, and lightness. As in the HSV color space, Hue
corresponds to the colors around the outside of the color wheel and Saturation refers to the intensity of a color.
Varying hue with 100% saturation and 50% lightness
Varying saturation with 0% hue and 50% lightness
The term Lightness refers to the brightness of a color. All colors with a lightness of zero, regardless of their hue or
saturation, are black. As you increase lightness, colors become progressively brighter. The brightest, most
saturated colors are those with a lightness of 50%. As lightness increases toward 100%, colors become
increasingly whiter. All colors with a 100% lightness are white.
Varying lightness with 0% hue and 100% saturation
The space of all colors in the HSL system can be thought of as a double-ended hexagonal cone with black at one
vertex and white at the other. The following pictures are coruscations through the double hexcone at 25%, 50%,
and 75% lightness. At 0%, it converges to a black point and at 100% it converges to a white point.

L = 25%
Color Temperature

L = 50%

L = 75%

Color temperature is a term generally used to describe the color of a light source or the maximum white that a monitor
can produce. For accurate color matching between an image viewed on a monitor and a print or transparency, the
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color temperature (white point) of the monitor must be adjusted to match the color temperature of the light used to
view the print or transparency.
Color temperatures are normally measured in degrees based on the black body radiation curve which describes the
color change of objects when they are heated. Low temperature light sources light incandescent and quartz halogen
lamps (around 3000 degrees) are somewhat orange. Standard daylight is around 5500 degrees. A typical uncorrected
color monitor is rather blue (around 9300 degrees).

Complementary Color
The complement of a color is the color you must add to it to get a neutral gray. You can find the complement of a color
by locating the point on the color wheel an equal distance on the other side of the center. The following primary colors
are complements of each other:
Red

Cyan

Green

Magenta

Blue

Yellow

Compression
Compression techniques are used to reduce the size of digital images.
There are two kinds of compression: lossless and lossy. Lossless compression techniques reduce the storage space
required by image (or other) files so that when the files are decompressed, the original file is reproduced with no loss
of information. Lossy compression reduces image size with some loss of information.
Lossless compression techniques are quite limited in their ability to reduce image sizes. For typical photographic
images, compression factors of more than two are difficult to achieve.
Lossy compression techniques such as JPEG let you trade off image quality against amount of compression; JPEG
compression can compress typical images by factors of five to ten while retaining very high image quality.
Continuous tone images
In a continuous tone image, each pixel can reproduce any visible shade of gray or color. This is in contrast to bilevel
or halftone images where gray levels or colors are reproduced as clusters of pixels selected from a limited palette of
colors.
Convolution
Convolution is a mathematical process for modifying a signal or image by applying a so-called kernel which is really
just a set of weights. Each pixel in the output image is computed by taking the weighted average of the neighboring
pixels in the input image. By using different kernels, convolution can be used to perform many different operations
such as blurring, sharpening, and edge detection.
Densitometer
A densitometer is a device for measuring the density of a piece of film or a print. Densitometers contain a light source
and a light detector, similar to a light meter. Densitometers that measure film density are called transmission
densitometers because they measure how much light passes through the film at a particular location. Densitometers
that measure prints are called reflection densitometers because they measure how much light is reflected off the
surface of the print at a particular location.
Density
Density is a measure of how much light can pass through a piece of film (or how much light is reflected from a print).
Density is measured using a logarithmic scale; a density of zero corresponds to clear film (or white paper) and the
darker the image, the higher the density.
Density, D, is computed as D = -log(T), where T is the fraction of light transmitted by a piece of film (or reflected from
a print). Thus, a piece of film that transmits 10% of the light that falls on it has a density of 1.0; 1% transmission gives
a density of 2.0, and so on.
Digital image
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Color Images
Color images are made up of color pixels, each of which is represented internally in the computer as three bytes (24
bits) defining its red, green, and blue values. This means a color image 1000 pixels wide and 1000 pixels high
occupies 3MB of memory.
Black and White Images
Black and white images are made up of gray pixels each of which is represented internally as a single byte (8 bits)
whose value describes its brightness. Thus, a black and white image uses three times less memory than a color
image of the same dimensions.
Binary Images
Binary images are made up of pixels that are either black or white; each binary pixel is represented as a single bit.
Binary images use eight times less memory than black and white images. While Picture Window supports importing
and using binary images, they are not very useful for representing photographic images.
DNG files
The DNG (Digital Negative Format) file format was created by Adobe for storing RAW files in a uniform format.
Dynamic range
The extent of the range of brightness levels in an image between the darkest to the lightest pixel.
Gamma
Gamma is a technical term that refers to the curve that relates the RGB component values of a pixel to the actual
intensity, as measured off the face of the monitor by a photometer. Since the human visual response is not linear, it is
desirable to set the gamma curve to roughly match that of the eye. This is approximated by using a mathematical
relationship called a power law where gamma is the exponent. The standard gamma value used in television sets,
video recording, and most PC monitors is approximately 2.2.
Gaussian Blur
Gaussian blurring is a technique for blurring an image that closely models what happens in an optical system when an
image is defocused. Gaussian blur, as normally implemented in image editing programs, can create very strong
blurring by choosing a large radius setting.
GIF files
The GIF (Graphics Interchange Format) file format was created by CompuServe for distributing images on-line. The
GIF file format supports a maximum of 256 colors per image and is therefore not well suited to representing color
photographic images accurately.
Halftoning
The process of representing continuous tone images using a small palette of colors, usually performed in connection
with printing. Black and white images are typically halftoned to a pattern of black and white dots; Color images are
usually halftoned using cyan, magenta, yellow, and black dots. Different shades of gray or color are created by placing
clusters of dots together. There are many different styles of halftoning which have different visual appearances.
HEIC/HEIF/AVIF files
The HEIF (High Efficiency Image Format) file format was created by Apple for storing compressed iPhone images.
AVIF is a similar format promoted by Google.
Histogram
The histogram of an image is a graphical representation of how many times each possible brightness level in the
image occurs. It is computed by looking at each pixel of the image, computing its brightness, and then counting how
many times that brightness value occurs.

The shape and smoothness of a histogram can be used to gauge the overall quality of an image as well as its
brightness, contrast, and dynamic range. A predominantly dark image will have a histogram that peaks at lower
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brightness values; a predominantly light image will peak at higher values. An image with a full spread of tonal values
will have a histogram that extends all the way from one end of the brightness scale to the other.
ICC Profile
ICC stands for International Color Consortium, a group of companies active in the digital imaging industry. They have
created the ICC Profile standard for characterizing different color output devices. These profiles facilitate the
reproduction of color images in a consistent manner regardless of the device being used.
Interpolation
Interpolation is a technique for computing data between measured values. When applied to digital images,
interpolation can be used to resample an image from one resolution to another. While interpolation does not add any
new information to the image, it can be used to change the size of the image to match a specific printer or other output
device.
JPEG
JPEG stands for Joint Photographic Experts Group, an association that has defined a standard image compression
technique and file format that is supported by many different image editing programs. JPEG allows for adjustable
levels of compression -- image quality goes down as you increase compression. Amazingly, the JPEG compression
technique can reduce the size of an image by a factor or 5 to 10 with little or no visible image quality degradation.
JPEG compression works by breaking up your image into 8x8 pixel squares, analyzing each one using a mathematical
technique called a Discrete Cosine Transform, and discarding frequency components that fall below a certain
threshold based on the compression level you select. The remaining data are compressed using Huffman coding and
stored in the output file. JPEG files are decompressed using a similar technique.
Landscape Orientation
Landscape orientation or landscape mode refers to an orientation of an image where the width is greater than the
height.
Luminance
The black and white component of a video signal or the perceived brightness of a pixel. The luminance of a pixel is
computed as a weighted average of its red, green, and blue components, based on the relative sensitivity of the eye to
each color:
Color

Weight

Red

30%

Green 59%
Blue

11%

Mask
A mask is a black and white image used to isolate part of another image of the same dimensions. Masks can be used
to protect part of an image from the effects of an operation.
Maximize
Maximizing a window means expanding it to fill the entire screen.
Minimize
Minimizing a window means reducing its to an icon that can be expanded later.
Moiré pattern
An interference pattern caused by the interaction of two different patterns of dots or lines. Moiré patterns commonly
occur when you attempt to photograph images using a digital camera. In this case, the moiré pattern results from
interference between the regularly spaced patterns in the scene and the sensor matrix.
Monochrome
Monochrome simply means black and white. For example, a monochrome monitor is one that can only display different
shades of gray. Similarly, a monochrome image is black and white only.
Palette
A limited set of colors used to represent a digital image.
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Pixel
The term pixel is derived from Picture Element. A pixel is a tiny dot of solid color; photographic images are made up of
thousands or even millions of these dots arranged in evenly spaced rows and columns. Whether being displayed on
your computer screen or printed on film or paper, digital images are made up the same rows and columns of pixels. By
zooming an image in to a high magnification factor, you can see its individual pixels.
PNG Files
The PNG (Portable Network Graphics) file format was introduced as a replacement for the GIF file format when it
turned out that GIF incorporates a form of file compression patented by Sperry Univac. The PNG format is actually a
considerable improvement on GIF but its popularity remains limited.
Portrait Orientation
Portrait orientation or landscape mode refers to an orientation of an image where the height is greater than the width.
Posterization
Posterization is the process of representing a continuous tone image using a small number of different grays or colors.
For example, a very high contrast image is a 2-color posterized representation of an original. Less radical forms of
posterization use intermediate grays or colors. Posterization refers to the process of creating images for posters that
are printed using a small number of different inks.

PostScript
PostScript is a language developed by Adobe Systems for using in printing documents. It supports the use of mixed
fonts, images, rotated text, drawings, and many other advanced features. Viewing or printing PostScript requires
software called a RIP (raster image processor) that can convert the PostScript data to a raster image.
RAM
RAM stands for Random Access Memory; it refers to the main memory installed in your computer. This memory is
used to run the operating system, run programs, and hold the data you are currently working on. The more RAM your
computer has, the more programs and information it can access quickly. RAM is normally measured in megabytes
(MB) a megabyte is roughly one million bytes.
RAW files
RAW file format is a generic term for files saved by various cameras. The format specification varies from
manufacturer to manufacturer and from camera model to camera model. The advantage of RAW files is that they
capture all the information from the camera. The disadvantage is that they need to be converted to one of the standard
image formats before they can be edited. RAW converter software interpolates the image to remove the effects of the
Bayer color filter in front of the sensor, applies the necessary gamma correction, performs noise reduction, removes
camera and lens distortion, chromatic aberration and light falloff, and lets you adjust the exposure to compensate for
some level of overexposure or underexposure.
RGB
RGB stands for Red, Green, and Blue, the additive primary colors. Any color can be created by adding red, green,
and blue light in the correct proportions. Computer monitors use this technique to display images. The red, green, and
blue component values define a color in the RGB color space.
Red Eye
Red eye is a red disk that commonly appears in the center of the eyes in certain flash photographs:
This phenomenon is caused by using an on-camera flash to photograph a subject looking directly into the camera.
The red disk in the pupil of the eye is actually a reflection of the flash from the back of the eye. Some cameras attempt
to reduce this reflection by pre-firing the flash just strongly enough to get the subject's pupils to contract before taking
the photograph.
Resampling
Resampling is the process of increasing or decreasing the number of pixels in an image.
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Resolution
The resolution of a digital image refers to the amount of detail it can hold. This in turn depends on the number of rows
and columns of pixels in the image. The more pixels an image contains, the higher its resolution and the more detail it
can reproduced. This concept is similar to that of film grain where finer grained films can capture more image detail.
Sometimes resolution is also used to indicate how densely pixels are packed within an image of a fixed size. In this
case, resolution is normally given in dots per inch (dpi). This indicates how closely spaced the pixels are in the image.
The more dots per inch, the higher the resolution of an image. Images displayed on a computer screen typically have
a resolution of 60 to 100 dpi. An image printed on paper using a continuous tone printer at 200 to 300 dpi approaches
photographic quality. When printing the same image using a conventional printing press, a resolution of 1200 to 2400
dpi is required to obtain roughly equivalent results.
Scroll
Scrolling is the process of moving a viewing window across a document or image that is too large to fit in the window.
Subtractive Color Mixing
Subtractive color mixing is the process of combining inks or pigments of two different colors. For example, adding
magenta and yellow makes red.
Subtractive Primary Colors
Cyan (a blue-green), Magenta (a red-blue), and Yellow are the subtractive primary colors you were taught about in
grade school. You can mix any other color by combining paints or inks of these colors. The subtractive primary colors
are just the complements of the additive primary colors, red, green, and blue.
Swap File
An area on your hard disk that is used by a virtual memory system to store data or programs that are not currently
being used.
TIFF File
TIFF stands for Tagged Image File Format -- the most widely supported image file format. If you want to create image
files that can be used on Macintosh or UNIX computers as well as PCs, TIFF is usually the best choice. TIFF files
may or may not be compressed.
Undo
The Undo command in most programs is used to reverse the effect of the most recent command. Some programs
permit the user to undo multiple actions.
Unsharp Mask
Unsharp masking is a versatile sharpening technique that is related to Gaussian Blur. Unsharp masking works by first
blurring an image and then comparing the original version to the blurred version. Where the difference exceeds a
specified threshold value, the image is sharpened by exaggerating the difference between the original and blurred
versions.
Virtual Memory
Virtual memory is a technique for extending the memory capacity of a computer. It involves writing unused portions of
memory to a swap file on your hard disk and reading it back later when it is needed. Your computer first uses up all
the normal memory (RAM) in your system; when that runs out, it starts to swap inactive data or programs to the swap
file. If the data that is swapped out is needed at a later time, it is swapped back in.
The larger the swap file, the more data you can handle without getting Out of Memory errors. However, if you do not
have enough normal memory to hold the active information you are working on, something called thrashing may occur
which is a condition where memory is continually being swapped in and out and the computer grinds to a crawl. The
more RAM you have, the larger the amount of information you can work on without thrashing.
White Point
The white point of a monitor refers to the color of the brightest white it can generate. If uncorrected, most computer
monitors have a white point that is somewhat blue compared to normal daylight or artificial illumination. To achieve an
accurate match between images on a monitor and prints, the color temperature of the monitor must be matched to that
of the illumination used to view the prints.
Zoom
Zooming is the process of altering the magnification factor for a viewing window for a document or image. Zooming in
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increases the magnification; zooming out reduces the magnification.
The degree of magnification (or reduction) is generally given as a zoom factor. When an image is displayed at a zoom
factor of 1:1 each pixel in the image is displayed as a single pixel on the screen. At 2:1, each pixel in the image is
enlarged to a 2x2 square of pixels, thus magnifying it by a factor of two; at 1:2, every other pixel is displayed, causing
the image to shrink in size by a factor of 2.

Macros
Macros are abbreviations for properties of an image. Inserting a macro in a text string used by the Text or Layout
transformations is a shortcut for inserting the property associated with the macro. The big advantage of macros is that
if you change the image, the text will change to reflect the properties of the new image. Macro names begin and end
with special Unicode characters that look like a double < or > so as to avoid any ambiguity between macros and
normal text, so don't try to enter these from the keyboard.
Available macros:
Macro

Property

<<created year>>
<<created month number>>
<<created month abbr>>
<<created month full>>
<<created day>>
<<created date>>
<<created time>>
<<modified year>>
<<modified month_number>>
<<modified month_abbr>>
<<modified month_full>>
<<modified day>>
<<modified date>>
<<modified time>>
<<pathname>>
<<filename>>
<<camera make>>
<<camera model>>
<<f stop>>
<<shutter speed>>
<<focal length>>
<<iso>>
<<description>>
<<taken date and time>>
<<taken year>>
<<taken month number>>
<<taken month abbr>>
<<taken month full>>
<<taken day>>
<<taken date>>
<<taken time>>
<<author>>
<<copyright>>

file creation year
file creation month number
file creation month abbreviation
file creation month full
file creation day
file creation date
file creation time
file modification year
file modification month number
file modification month abbreviation
file modification month full
file modification day
file modification date
file modification time
pathname
filename
camera model
camera model
f stop
shutter speed
focal length
ISO
description
date and time photo was taken
year photo was taken
month number photo was taken
month abbreviation photo was taken
month full photo was taken
day photo was taken
date photo was taken
time photo was taken
author
copyright
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24. Script Commands
Scripts
Scripts are files that define one or more transformations and the way they are connected to each other in the image
tree. Script files perform several useful functions:
·

Saving a record of your work on one or more images so you can pick up editing later right where you left off or
make changes to any stage of the workflow.

·

Applying the same sequence of operations to multiple images.

·

Sharing work flows you have developed.

Save Script
To use the Save Script command, first select an image whose workflow you want to save typically the last image in
a branch of the image tree. Saving a script based on this image records all the transformations and tools you used to
create the final image, all the way back to when you opened an original file(s). Script files are usually very compact as
it just lists the commands and their parameters for each transformation and tool. If you performed a lot of free-hand
retouching or masking, the file may be somewhat larger as each stroke you made is captured in the script file.
There are three forms of the Save Script command. While mostly the same, they deal differently with the original
image files on which the final image depends.
Save Script with Image Names…
This option includes the pathnames of the original files, but does not save the files themselves. This is the option
to use when working on an image that you want to refine later.
Save Script without Image Names…
This option omits the pathnames of the original files. This lets you save the workflow you used to create an image
and apply it to other image files. When you open a script without image names, Picture Window asks you for the
names of the files you want to open. When asking for pathnames, the initial folder is set to you default folder if the
original file was opened with File/Open from Default. Otherwise the initial folder is the one used by the last File
Open command.
Save Script with Image Copies…
This option saves copies of all the original files in a folder with the same name as the script file. You can set the
file type to save as in File/Preferences. This option is useful for archiving images you might want to edit later,
when you don’t want to worry about one of the original images being deleted, edited or renamed in the interim.
Files are saved with their original filenames to make it easier to tell where each one came from. In the event that
two or more files have the same filename (presumably because they had different extensions or came from
different folders originally), subsequent filenames are made unique by appending a file number.
File Modified Date and Time
In addition to saving all the commands, script files also include the time and date each input file was last modified.
When a script is reloaded, the saved time and date is compared to the current modification date to make sure the file
has not been changed since it was used as part of the script. If there is a discrepancy, you have the option of
proceeding with the modified file or canceling. If you don’t get a warning, the input files are all the same as the ones
you originally used.
Save Script Options
The advantage of Save Script with Image Names is that you use less disk space and, if the original file is reworked,
those changes will be reflected in the result image when the script file is subsequently opened. The disadvantage is
that if you happen to delete or modify one or more of the files from which the result image was created, you will no
longer be able to use the script file to recover the result image. This situation can also arise if the original file was
obtained by pasting it from the clipboard or from some other non-repeatable source.
If you use Save Script with Image Copies, the original images from which the result image was created are saved
along with the script file and you should be able to recover the result image even if one of the original files was deleted
or if the image came from the clipboard. On the other hand, if you rework one of the original files after saving the script
and images, those updated files will not automatically update the result image since Save Script and Image Copies
effectively creates a snapshot in time and the result image will never change. However, after loading the script you can
manually reload whatever input images you want to refresh and then you can re-save the script with the updated files.
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Open Script…
The Open Script command first asks for a script filename to open. If the open is successful the commands contained
in the script file are re-played, restoring the final image and all the intermediate images from which it was created. If
the script was saved without image names, you will be asked to open the files to which you want to apply the script.
You can also open script files using the File Open command, as long as you select just the script file. This is more
convenient than using Open Script if the script file is stored with other image files since Open Script always
searches for script file in the default script folder.
For reference, the filename of the last script (or workspace script) file opened is displayed in the main window caption.
Before loading a script or workspace script file, Picture Window does a pre-check to see if it contains any File Open
commands. If it does, the program checks to see if all the corresponding image files exist. If any of the files do not exit,
it issues a warning and gives you the option of canceling the open script operation or continuing. If you continue,
Picture Window will display a message for every missing file and give you the opportunity to specify replacement files
to substitute for the missing ones.

The Current Script
Each time you load or save a script or workspace script file, its pathname is recorded as the current script. The
filename of the current script is displayed in the title bar of the main window so you can tell what script you are
currently working on.

Workspace Scripts
In addition to the save and open script commands described above, there is a parallel set of commands for saving and
loading workspace scripts. They are similar except:
Regular scripts save only the information needed to reconstruct the current image at the time the script was
saved. Regular scripts have the file extension: .script.
Workspace scripts save a script that reconstructs all the images in the entire image tree. Workspace scripts have
the file extension: .workspace.

Saving and Restoring Workspace Scripts between Sessions
Just before you shut down Picture Window, it automatically saves a workspace script (unless the workspace is empty)
under the name Previous.workspace so you can pick up where you left off in the next session. When Picture
Window starts up, it can be configured to ask to open a saved workspace file. The process of asking to save or load a
workspace file can be turned on or off via settings in the File/Preferences dialog box.:

For more information, see File/Preferences.
Whether or not Picture Window asks to load a workspace on startup, you can achieve the same effect with the
Script/Open Workspace Script... command.
You can also configure Picture Window to ask to save the current workspace just before you erase all the images in
the workspace. This can happen when you issue a File/Close All Images command or when you open a script or
workspace script.

Autosave
A workspace script is automatically generated and saved with the name Autosave.workspace every time you click
OK in a transformation dialog box, when you close or copy an image or clear the workspace or when you load or save
a script or workspace script file. This feature lets you recover your work if Picture Window or your computer crashes or
if you accidentally delete one or more images. The last five versions of this file are also retained in case you want
retrace your steps and go back to an even earlier version of the workspace. These additional files are name
Autosave1.workspace ... Autosave5.workspace (most recent to least recent). As with any other workspace file, use
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Script/Open Workspace Script to open the file and restore the saved workspace or use the Recover Workspace
command instead (see below).

Crash Recovery
Whenever an Autosave is performed, the current workspace is also saved in a workspace script file named: Crash
Recovery.workspace located in the folder C:\users\<user name>\AppData\Local\Picture Window Pro. This file is
deleted if Picture Window terminates normally. When Picture Window starts up, if this file exists, it assumes the
program or computer crashed the last time it ran and offers to use the file to restore the last autosaved workspace.

Recover Workspace
The Script/Recover Workspace command displays a dialog box to let you restore one of the following saved
workspace script files:

The Load control let you select which workspace file to open:
Last Session -- Opens the workspace file Previous.workspace (if any)
Last Loaded or Saved -- Opens the workspace you last loaded or saved by name to (if any)
Autosave -- Opens the workspace file Autosave.workspace (if any) -- see Autosave above
Autosave1..5 -- Opens one of five previous versions of Autosave.workspace (if any) -- see Autosave above
The filename and folder of the workspace file that will be opened are displayed below the Load control.
The keyboard shortcut Ctrl-W recovers the workspace you last selected in the dialog box.

File Save
Picture Window lets you save a script or workspace script file along with every image file you save. This script or
workspace script file is saved in the same folder and has the same filename as the image file but with the extension
.script or .workspace. This feature lets you recover and modify all the work you did to create the image. When you
reload it, a saved script file will restore just the transformations necessary to regenerate the saved image file. When
you reload a workspace script file, all the transformations in the workspace at the time you saved the image file are
regenerated. You can configure the option to save a script or workspace script via the Set Default File Save
Options... button in File Preferences.

Missing Image Files
When you open a script or workspace script file saved with Image Names or Image Copies, Picture Window will
attempt to re-load any referenced image files. However, there are several reasons why it may not be able to locate an
image file. If the file has been deleted, there is nothing you can do since the original file is gone, so you will need to
select a replacement file. If the file was loaded from a disk drive whose disk letter has changed, then just the disk
letter will need to be changed. If the file or one of the folders it is contained in has been renamed, then you will need to
edit the pathname before the file can be opened. All of these options are handled by a dialog box such as the one
illustrated below that pops up when a file in a script cannot be found:
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Select a replacement file
Select this option and click OK if you want to select a replacement for the missing file using the Windows File
Open dialog box.
Edit pathname
Select this option if you want to enter the pathname of the replacement file directly. This is useful, for example, if
you have renamed a folder. Just make the necessary changes to the pathname displayed just below and click OK.
Change drive letter to
Use this option if the drive containing the missing file has been assigned a different drive letter. Then select the
new drive letter and click OK.

Snippets
If you find yourself re-entering the same several transformations over and over in different situations, snippets can
save you a lot of time and effort. Snippets are like fragments of a branch that you can insert after any transformation.
Unlike scripts and workspace scripts, snippets are subject to the a few limitations:
·

All the transformations you snip must be on the same branch, although they do not need to be contiguous.

·

Any auxiliary inputs and images referenced by masks are not saved in the snippet file.

·

Top level transformations, splitters and side branches are not allowed.

Snippet files have the extension .snip and are, by default, stored in the following folder: My Documents/Picture
Window Pro/Snippets, although you can store them anywhere you like. If you have a lot of snippet files, it may be
advantageous to organize them into subfolders.
Creating Snippets
To create a snippet, first use the Image Browser to select the transformations you want to include, in
accordance with the limitations listed above.
Next, click the
file.

button at the top of the Image Browser to copy the selected transformations to a snippet
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If you are likely to modify the settings of or close any of the snipped transformations after you reload them,
consider saving them bypassed. Then, when you later insert the snippet, its transformations will not all
recalculate every time you edit one of them.
Inserting Snippets
To insert a snippet immediately after the current transformation, select the Script/Insert Snippet... command
from the main menu, or click the

button on the tool bar at the top of the main window.

Next, pick the snippet file you want to insert, and the transformations in the snippet file will be inserted
immediately after the current transformation.
If the transformations in the snippet file contain references to other transformations, either in the form of
auxiliary inputs of masks, these references are cleared when the snippet file is loaded.
If you hold down the Shift key while selecting this command (or while clicking the button), instead of asking
you which snippet file you want to open, Picture Window loads the last snippet file you used, assuming it
exists. This is convenient if you are inserting the same snippet repeatedly.

Tips
Save Script with Image Copies
Use this to archive work you want to come back to later without having to worry about some of the original files
being modified, deleted or unavailable. Unless you need to reduce the saved file size, set the image type to TIFF if
you want to get the original images back exactly as they were without any potential JPEG compression artifacts.
For example, say you create an image you print and offer for sale. You can use Save Script and Images to
preserve a copy of the original image(s) and your workflow. This documents exactly how the final image was
created and lets you restore both the original images and the workflow later. You can then modify the workflow to
refine the image later if you wish to tweak the image or simply reload it to make another copy of the image to print.
To be extra safe, make sure you save the final image as well as the script that produces it in case there is some
problem running the script under a newer version of Picture Window.
Saving image copies facilitates moving your work to a different computer. If you transfer the script file and its
image folder, you should be able to continue your work on the other computer by opening the script file.
Save Script with Image Names
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Use this to save a workflow when you know all the original files will remain available.
Save Script without Image Names
Use this if you create a workflow that applies a sequence of operations to an image to get a specific effect and
want to apply them to different images later. When you save without image names, Picture Window will ask you to
select a file when you load the script.
Running Scripts on Startup
You can open Picture Window and run a script when it starts up by specifying the name of a script file in its
command line or by using the Open With… command in Windows Explorer to register Picture Window as the
application to open files with the extensions: .script and/or .workspace.
Organizing Script Files
By default, workspace scripts are saved in My Documents/Picture Window Pro/Workspace Scripts, although
you can save them anywhere you prefer. If you have a lot of workspace files, you may want to organize them into
sub-folders within the default folder. Scripts are saved by default in the last folder in which a script or image file
was saved. Script files saves as a side effect of saving an image file are saved in the same folder as the
associated image file.
Creating Generic Scripts with Convert to Copy
Say you have a series of transformations you want to be able save and reuse later. One way is to use Save
Script without Image Names as described above, and then open the script when you need it. This works if you
want to apply the script to a different file, but not if you want to apply the script to an image in the middle of an
existing branch. To make your script generic, use the Edit/Convert to Copy command just before saving your
script to replace its File Open with a Copy transformation. When you open the script, instead of asking for a file
to open, it will load with an empty Copy transformation as its top level image:

Next, double click on the Copy transformation and use the Input Image control to select the image you want to
process with the script and finally click OK to close the Copy and recalculate.
If your script has more than one input image, replace each File Open with a Copy. In this case, it is a good idea
to set the caption of each Copy so you can remember which one is which.
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Modes

Picture Window treats the image displayed in the main image area differently depending on the current mode. This
can be a little confusing if you are not aware of how it works, but actually the underlying mechanism is pretty simple. If
no transformation is in progress, you can select one of five base modes via the main tool bar. One of these modes is
always in effect.
If any of the buttons is clicked when it is already selected, the mode reverts to Zoom and Scroll (the first button).
A mode can be thought of as a rule for what happens when you interact with the main image area. The five modes
selectable from the main tool bar are:
Zoom and Scroll -- Clicking and dragging scrolls the image while the mouse scroll wheel zooms the image
in or out. This is the default base mode that you will normally use most of the time.

Magnifier -- Clicking and dragging displays a magnifier window to let you view part of the image at a higher
zoom factor.

Readout -- Clicking and Dragging displays a readout window that displays pixel values at the cursor location.
Histogram -- Clicking on the image displays its histogram in a format you select.
Palette -- Clicking on the image displays its histogram in a format you select.
Measure -- Lets you measure distances and angles within an image.

Mode Selection
If a tool or transformation is active, it may activate a new mode if it displays an overlay over the input image. For
example, the Crop transformation displays a crop box that indicates what part of the image will be cropped out.
Clicking and dragging the corners or sides of the crop box adjusts its location, overriding whatever mode is set on
the main tool bar.
Transformations may bring up additional windows such as a mask dialog or a color picker and these windows
may have their own modes that override the transformation’s primary mode. If a mask dialog is active, clicking and
dragging on the image manipulates the mask. For a color picker, clicking on an image selects the color at the
location you click. For a curve control, clicking on an image displays a red line on the curve corresponding to the
color of the image where you click.
Since only one mode can be active at a time, the mode is set by clicking anywhere on the caption or background
of a window or control. This makes it the active window and turns on its mode, if any. So, for example, if your
transformation overlay suddenly disappears, just click on the transformation dialog box to bring it back.
To temporarily switch back to zoom and scroll mode, hold down the Alt key on the keyboard while dragging the
cursor or using the mouse wheel, or scroll using the Alt-arrow keys.

Zoom and Scroll Mode
You turn on the Zoom and Scroll mode by clicking the
button on the main tool bar. If no transformation is active,
Zoom and Scroll is the default mode you will normally use most of the time.
In Zoom and Scroll mode, clicking and dragging changes the cursor to a hand and scrolls the underlying image in
the direction you drag it.
The mouse scroll wheel zooms the image in or out. When zooming in with the mouse wheel, it centers the part of the
image at the cursor location, within the limits of the scroll bars.

Tips
Holding down the Alt key while dragging or using the mouse scroll wheel always activates Zoom and Scroll mode,
regardless of what other mode is currently active. You can also scroll by holding the Alt key down and using the arrow
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keys.

Histogram Mode
You turn on the histogram mode by clicking the
button on the main tool bar. Activating the histogram mode pops
up a histogram window. What is displayed within the window depends on the current image and the settings.
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Histogram/Waveform

These radio buttons let you select histograms or waveforms.
What is a Waveform?
Waveforms are related to histograms but include additional spatial information. In a histogram, pixels are counted
regardless of their location in the input image. In a waveform, the horizontal axis of the waveform corresponds to
the horizontal axis of the image, so, for example, the left edge of the waveform is computed from the left edge of
the image and the right edge of the waveform is computed from the right edge of the image.
The vertical axis of the waveform corresponds to brightness of the input image, with black at the bottom edge and
white at the top, so. In effect, each vertical line in the waveform is like a histogram of the corresponding vertical
line in the input image where the height of the histogram is represented by the brightness of the waveform. For
HSV-V and HSL-L waveforms, the color of the image is also reflected the waveform. For RGB waveforms, the red,
green and blue channel waveforms are superimposed, each in its own color. For all other channels, the waveform
is black and white only.
How to Interpret a Waveform
Looking at the example image and the HSV-V waveform above, the greens at the bottom of the waveform
correspond to the dark green leaves. The white areas above correspond to the bright iris petals, and if you look
carefully, there are also some yellows in the upper part of the waveform. As you can see, some of the positional
information that is lost from the histogram is retained in the waveform.
Highlight clipping shows up in the waveform as bright areas at the top of the waveform and shadow clipping shows
up as bright areas at the bottom. One of the advantages of waveforms over histograms is that you can tell what
part of your image has clipped highlights as in some cases you may not care about a clipped background as long
as your main subject is properly exposed.
Tips
To make the waveform more visible, increase the expansion factor.

Markers
When displaying histograms, clicking or dragging anywhere on the input image will display a red marker line on the
histogram at the location in the histogram that corresponds to the color of the image where you clicked. This is helpful
in understanding what part of the histogram different parts of the image contribute to. Markers accumulate as you click
or drag over the input image and are cleared when you release the mouse button. For RGB histograms, red, green
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and blue marker lines are displayed. For 2D hue-saturation histograms, the affected color patches are drawn in red.

Color Space
This setting determines what channel (or channels) of color images the histogram is based on. For black and white
images, there is only one channel, so the color space setting is ignored.
HSV-H -- HSV Hue.
HSV-S -- HSV Saturation.
HSV-V -- HSV Value.
HSV-HS -- HSV Hue and Saturation.
HSL-H -- HSL Hue.
HSL-S -- HSL Saturation.
HSL-L -- HSL Lightness.
HSL-HS -- HSL Hue and Saturation.
R -- Red.
G -- Green.
B -- Blue.
RGB -- Red, Green and Blue.
Luminance -- Luminance.

For HSV-HS and HSL-HS, a 2-dimensional Hue/Saturation histogram is displayed:

The dots represent locations on the same color hexagon used in the color picker, with white in the center and more
saturated colors toward the edge. The brightness of each dot is proportional to the number of pixels in the image
which most have a particular hue and saturation. Histogram dots corresponding to colors not present in the image are
grayed out.

Expansion Factor
This setting applies a nonlinear scale factor to the vertical axis of the histogram which exaggerates small histogram
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values. If the scale factor is 1.0, no histogram expansion is performed. As you move the slider to the right, expansion
is progressively increased. Histograms are automatically scaled so the largest value just fits the graph. Thus, the
histogram of an image with a large number of pixels of the same value will have a large spike at that value. This in turn
means that other values in the histogram may be displayed so small as to be difficult or impossible to see. In this
case, increasing the expansion factor can bring out detail that would otherwise be lost. This can be particularly useful
when checking for clipped highlights or shadows that amount to only a small area in the image.
As with regular histograms, expansion can be used with 2-dimensional Hue/Saturation histograms and waveforms to
make the darkest color patches more visible.

Tips
If you leave the Histogram dialog box open while you are adjusting the settings in a transformation, the histogram is
automatically updated with every change in the output image of the transformation and also when you select new
images. This lets you see instantly how your changes affect the histogram or waveform of the image or compare the
histograms of two or more different images.

Magnifier Mode
You turn on the magnifier mode by clicking the

button on the main tool bar.

Activating the magnifier mode pops up a magnifier window, docked just below the main tool bar. When the magnifier
window is in this docked position, you can change its settings. You can also resize the magnifier window to enlarge or
reduce the area that will be magnified.
When you click and drag the cursor over the image area, the cursor changes to a crosshair and the magnifier
windows is follows the cursor. As you move the cursor, the magnifier is continuously updated with image data
centered on the cursor location. When you release the mouse button, the magnifier window returns to its docked
location.

Magnification
This control lets you set the magnification factor. A factor of 1X displays the magnified image at a zoom factor of 1:1.
Higher factors replicate pixels to make the image larger, Lower factors shrink the image by averaging groups of pixels.
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Display

When the current image has an input and an output image and the two are the same size, you can choose which
images you want to magnify -- just the input image, just the output image or both displayed side by side as illustrated
below.

When the current image has an input and an output image and the two are not the same size, side-by-side viewing is
not supported, and only one image is displayed at a time. In this case, the three-display buttons are not displayed.
You can magnify either the input image or the output image by clicking on it.

Settings Menu

Clicking the

button brings up the Settings menu.

You can set the magnifier window to move along with the cursor or not.
Magnifier tool settings are saved between sessions.

Measure Mode
You turn on Measure mode by clicking the

button on the main tool bar.

Activating Measure mode pops up a Measure window. You can choose to measure either the length and slope angle
of a line segment or the angle formed by two intersecting line segments.

Depending on which option you select, an overlay is displayed on the current image (or just the output image if in split
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screen display).

Two-point Line overlay

Three-point Angle overlay

When measuring lines, you can drag the two control points to form the line segment whose length and slope angle
you want to determine. You can display the line segment length in pixels, inches, centimeters or millimeters, based on
the dpi setting of the image. The slope angle is the angle starting from the square control point to the other control
point, measured counter-clockwise. The horizontal and vertical distances between the two points are also reported as
∆x and ∆y.
When measuring angles, you can drag the central control point (the one displayed as a square) and the other two
control points to form the angle you want to measure. The measured angle is always between 0 and 180 degrees.
In either case, you can drag all the control points at once by holding down the Shift key. Using this technique, you
can drag a line segment or angle around to check if the size or angles are the same in different parts of the image.

Snap to horizontal/vertical/diagonal
If this button is depressed, the line segment is constrained to be horizontal, vertical or diagonal when you move one of
the endpoints. This only applies measuring lines -- when measuring angles, the button is not displayed.

Tips
You can measure the area of regions of an image using the Mask Settings Menu. This computes the area of the
currently masked region in square pixels and as a percentage of the area of the entire image.

217

Palette Mode
You turn on the palette mode by clicking the
button on the main tool bar. Activating palette mode pops up a
palette window, docked just below the main tool bar. When the palette window is in this docked position, you can
change its settings.

There are 11 user-selectable palette colors with a color button for each one. Clicking on a color button brings up a
color picker you can use to select the color directly. The small white squares under each color button are radio
buttons that let you select which of the 11 colors in the current palette color.
When you click and drag the cursor over the image area, the cursor changes to a crosshair and the palette window
follows the cursor. As you move the cursor, the current palette color is updated by sampling the image at the
crosshair. When you release the mouse button, the palette window returns to its docked location.
Settings Menu
Reset Palette Colors to Defaults -- this option resets the 11 palette colors to their default values as shown
above.
Load saved palette colors from file -- this option asks you for the name of a palette file and loads it. Some
predefined palettes are installed with Picture Window Pro.
Save palette colors in file -- this option saves the current set of palette colors in a file. This lets you create a
library of custom colors such as skin tones or sky and foliage colors, etc. and save them for later recall.
Selecting Palette Colors in the Color Picker
The current palette colors are available in the color picker as the bottom half of the color palette bars. You can
also set palette colors, reset palette colors, load palettes or save palettes directly from the Color Picker.

Readout Mode
You turn on the readout mode by clicking the
button on the main tool bar. Activating the readout mode pops up a
readout window, docked just below the main tool bar. When the readout window is in this docked position, you can
change its settings.
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When you click and drag the cursor over the image area, the cursor changes to a crosshair and the readout windows
is dragged along with the cursor. As you move the cursor, the readout is continuously updated with the cursor location
and the color of the image at the cursor location. When you release the mouse button, the readout window returns to
its docked position. The readout tool only responds when you click or drag in the main image area.

The top line of the readout window displays the caption of the transformation, as it appears in the Image Browser. If
the caption is too long to fit, you can scroll it horizontally using the left and right arrow keys.
The next line contains a small patch of the image color at the cursor against both black and white backgrounds as well
as the location of the cursor in the units you select (pixels, in, mm, cm or %).
The next line displays the color at the cursor location in the color space of your choice (RGB, HSV, HSL, Lab or Den).
If you choose Den (short for density), the pixel values are displayed as densities (one each for red, green, and blue).
Density is computed based on the image gamma and runs from infinity for pure black (displayed as --) to zero for pure
white.
The red, green and blue clipping indicators down the right edge of the Readout dialog box are displayed only if the
corresponding channel has a value is clipped at 0 or 255. The outline of the colored square is black if the channel is 0
and white if it is 255.

Probe Size
This setting determines the size of the area around the cursor location sampled to produce a color readout. If you
select 1x1, the color of the pixel color at the cursor is displayed. Selecting a larger size averages a block of pixels
centered at the cursor to produce the readout. This can help you get a stable reading from a noisy image.

Settings Menu
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Clicking the

button brings up the Settings menu.

You can select how you want to display pixel values (0..255 for 8-bit images or 0..65535 for 16-bit images), 0..255 for
both 8- and 16-bit images, r percentages (0..100) or hexadecimal values.
You can also select the origin for the probe position. Choices are Origin at bottom left or the Origin at top left of
the image.
You can set the readout window to move along with the cursor or not.
Choosing Display Color Wheel brings up a color picker control which tracks any changes in the readout tool so you
can see where the current color falls within the color wheel. This auxiliary color picker is disabled and cannot be used
to select colors although it can be zoomed and scrolled. To remove it, just close the color picker window or select
Display Color Wheel a second time to uncheck the menu item.
Readout tool settings are saved between sessions. Use the Reset command to restore the system defaults.

Docked Readout Window
Under certain conditions, the docked readout window remains active and continues to reflect changes at the last
sampled image location:
If you use the Readout tool to sample the output image of a transformation while it is being edited, the docked
readout window continues to update when the output image changes. This lets you track changes at a specific
location in the output image as you vary the settings.
If you use the Readout tool to sample the input image of a transformation while it is being edited, the docked
readout window does not update.
If you use the Readout tool to sample an image when it is not being edited, the docked readout window will
continue to update when the image changes. This lets you track changes at a specific location in an image when
upstream images are modified.
If you close an image the Readout tool is currently monitoring, the Readout window is closed. If the image the
Readout tool is monitoring changes size, the same relative location is sampled in the new image.

Comparing Color Values Across Multiple Images
If you use Readout to measure the color at some point in an image, the x,y coordinates of the last location you
sampled are stored. If you leave the Readout dialog box open and select a different image by clicking its thumbnail in
the Image Browser, the readout will then display the color values of the new image at the previously stored location.
You can use this feature to see how the color at some point in an image changes as you apply a transformation to it,
as long as the transformation does not affect the geometry or size of the image. For example, the see the effects of a
Color Balance transformation on part of an image, first use the readout tool on the image to display its color at some
location. Then, click on the Color Balance thumbnail, and the readout will display the color at the same coordinates
but in the transformed image.
If you switch between images of different sizes and the x or y coordinates of the stored location fall outside the current
image, its x,y coordinates are both displayed as "--" and the readout color is set to black.
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Transformations
Transformations are operations that change images. The Transformation menu organizes the available transformations
into submenus:
Blur -- transformations that blur images (Blur, Gaussian Blur, Precise Gaussian Blur, Median Blur)
Color -- transformations that only work on color images
Geometry -- transformations that alter the size, shape, layout or orientation of images
Gradient -- transformations that generate a gradient or apply a gradient to an image (Linear, Oval, Sweep, Multipoint)
Gray -- transformations that work on either black and white or color images
Sharpen -- transformations that sharpen images (Sharpen, Unsharp Mask, Bilateral Sharpen, Advanced Sharpen)
Special Effects -- transformations that apply special effects to images
Test Patterns -- transformations that generate test images such as checkerboards, step wedges, resolution test
images or color charts
Tool -- transformations that apply freehand corrections to images (Paint, Clone, Smudge, Red Eye Removal, Speck
Removal, Scratch Removal)

A complete alphabetical list of all transformations appears in the following help subtopics.

See Also:

Using Transformations -- How transformations are used and how to use the standard controls they share.
Quick Pick -- A fast way to select transformations via the keyboard.

Add Border
This transformation adds a border around an image. The border margin widths are individually selectable and you can
specify either a solid border color or a border image that is tiled as necessary to create the border. The border can be
rectangular, oval or diamond shaped, and you can control the softness of the blend between the image and the border.
To place a simulated mat around an image or for more extensive framing effects, you can use the Frame
transformation.
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Border Widths
These controls let you specify Unequal, Equal or Equal except for bottom border widths. The text controls let you
specify the actual border widths in %, pixels, in, cm or mm. If you select % as the units, border widths are specified
as a percentage of the input image width and border heights as a percentage of the input image height.
Border Color
This control lets you set the border as either a solid color or as an image that is tiled to fill the background behind the
image. If you select an image, the Scale slider is displayed to let you set a magnification factor for the image.
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Shape
This controls lets you specify the shape of the opening in the border that the image will show through. The options are
Rectangle, Rounded, Beveled, Indented, Inverse Rounded, Oval or Diamond. Note that any shape but
rectangular can obscure part of the image, so you may need to leave some room when you crop your original.

Rectangle

Rounded

Beveled Indented

Inverse Rounded

Oval

Diamond

Corner Radius
If you select Rounded, Beveled, Indented or Inverse Rounded, this slider is displayed that lets you specify how
much you want the corners rounded, beveled or indented.
Softness
This slider determines how much the transition between the border and the image is smoothed. A value of 0%
produces a hard edge between the border and the image. Larger values produce softer edges. Note that the soft part
of the border hides the outer edge of the image, so you should leave some extra room when you crop your original.

Add Texture
This transformation applies a texture to an image. You can choose a pseudo-random texture or a custom texture from
a file.

223

Input Image

Textured using a

mezzotint texture file
Amount
The amount control lets you control how much of the add texture transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
Method
This control lets you select the type of texture you want to apply.
Uniform Random -- texture is random with a uniform distribution.
Gaussian Random -- texture is random with a normal distribution
Texture File -- texture is obtained from an image file which is tiled to fill the input image. The texture image must
be 8- or 16-bit black and white, preferably designed to tile seamlessly.
Channel(s)
RGB -- for color images, texture is applied independently to each channel.
HSV V -- for color images, texture is applied to the HSV V channel only.
HSL L -- for color images, texture is applied to the HSL L channel only.
Operation
This control lets you select how the texture is applied to the input image.
Filter -- applies the texture image to the input image as a filter. This darkens the image when the texture is dark
and leaves it alone where the texture is light. To compensate for the overall darkening, increase the Exposure
Compensation slider. To dial back the effect, use the Amount slider.
Subtractive Filter -- applies the texture image to the input image as a subtractive filter. This lightens the image
when the texture is light and leaves it alone where the texture is dark. To compensate for the overall lightening,
increase the Exposure Compensation slider. To dial back the effect, use the Amount slider.
Blend -- applies the texture image to the input image by averaging the two images. To dial back the effect, use the
Amount slider.
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Lighten/Darken Midtones -- applies the texture image to the input image by lightening it where the texture is light
and darkening it where the texture is dark. The effect is strongest in the midtones -- shadows and highlights
are affected much less. Use the Strength slider to adjust how much the image is lightened or darkened. To
dial back the effect, you can also use the Amount slider.
Strength
This slider is displayed only when Operation is set to Lighten/Darken Midtones. This slider lets you control how
much the image is lightened and darkened. Lower values produce a more subtle effect. The effect is similar to
reducing the Amount slider, but it produces a slightly different effect.
Exposure Compensation
This slider is displayed only when Operation is set to Filter or Subtractive Filter. It lets you compensate for the fact
that Filter always darkens the image and Subtractive Filter always lightens it.
Texture Image
This control selects the texture image file. It is only displayed if Method is set to Texture File. Picture Window comes
with a variety of images suitable for use as textures or you can create your own. Texture images must be 8- or 16-bit
black and white and are usually designed to tile seamlessly. A set of Mezzotint texture files is available as a separate
download from the Digital Light & Color web site. Due to their size, these files are not included in the normal Picture
Window install.
Scale
This slider sets magnification factor for the texture image. It is only displayed if Method is set to Texture File. Smaller
values make the texture finer.

Adjust
This transformation provides a collection of powerful image adjustments that can be applied all at once rather than
creating a transformation for each one. The Adjust transformation is intended as a general purpose tool for doing
things like adjusting contrast, brightness, color and sharpness for all or part of an image. Combining all these
operations into a single transformation makes it easier to understand and control the interactions between the different
adjustments. Every operation Adjust can do can also be done using individual transformations, but the Adjust
versions are streamlined and incorporate only the most common options.
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Amount
The Amount control lets you reduce the effect of the transformation for the whole image or restrict the application of
the transformation to part of the image by specifying a mask.
Panels
There are four panels: Curve, Color, Selective Color, and Sharpen.
Curve -- for black and white images, lets you adjust the brightness curve; for color images you can adjust
the color curves.
Color -- for black and white images, lets you tint the image; for color images, lets you adjust color balance
and saturation.
Selective Color -- lets you make selective color corrections.
Sharpen/Blur -- lets you perform a gaussian blur on the image or a bilateral sharpen.
Panels are selected via the tabs at the bottom of the dialog box. Each panel has its own settings and controls as
described below. You can toggle the effects of any of the four panels on the output image using the panel tool bar.
When a button is depressed, the corresponding panel is enabled and its operations are reflected in the output image.
When a button is raised, the panel is disabled and its contribution to the output image is suppressed.
Adjust performs operations on the input image in same the order they appear in the tool bar.
For color images:
Color Curves
Color Balance
Saturation
Selective Color Correction
Sharpen/Blur
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For black and white images:
Brightness Curve
Tint
Selective Color Correction
Sharpen/Blur
Probes
In Curve mode, clicking on the input image displays a red marker on the curve -- shift-clicking on the input image
creates a new control point on the curve corresponding to the brightness at the point you clicked.
In Color mode, if the input image is color, clicking on the input image sets the color cast -- if the input image is
black and white, clicking on the input image displays a red marker on the color line, and shift-clicking on the input
image inserts a new control point in the color line.
In Selective Color mode, clicking on the input image creates a new control point.
The probe is disabled in Sharpen mode. Use the Settings Menu to set the probe size (see below).
Probes act on the result of the previous operation (or on the input image if there is no previous operation). Thus
clicking on the input image in Selective Color Correction mode picks up the color from the image with Curve
and Color mode settings applied.

Curve Panel

Color Space and Channel (color images only)
These control lets you select the HSV, HSL or RGB color space and the individual color channel you want to
adjust. In the RGB color space, you can adjust the individual red, green and blue channels or you can select All
which displays a combined histogram and applies the same curve to all three channels.
Curve
The curve control lets you adjust the selected channel (or the brightness for black and white images). You can
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make the curve larger by resizing the Adjust dialog box.

Color Panel
For color images, this mode lets you adjust the color balance and saturation of the image.

Color Cast
The color cast control lets you select a color cast to add to or remove from the image. To select a color
cast, click on the color wheel. To make it easier to make fine adjustments, you can zoom or scroll the
color wheel. Also the color wheel can be made larger by expanding the Adjust dialog box.
Add/Remove Color Cast
Add Color Cast -- the selected color is applied like a color filter over the image. For example, to make an
image warmer, select an light orange; to make it cooler, select a light blue.
Remove Color Cast -- the complement of the selected color is applied, make colors in the image that
match the color cast become neutral. This is useful if there is something in the image that should be
neutral such as the whites of the eye -- click on it in the input image and the necessary filter will be applied
automatically to restore the color balance.
Saturation Color Space
You can adjust saturation in either the HSV or HSL color space. The differences when adjusting saturation
between HSV and HSL are subtle except in extreme cases.
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Saturation
This slider lets you increase or decrease the saturation of the image. It preserves fully saturated and fully
unsaturated colors and acts mostly on partially saturated colors.
For black and white images, this mode lets you colorize the image as in the Tint transformation

Color Line
The color line control lets you assign different colors to different gray levels.

Selective Color Panel
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The Selective Color Correction control lets you apply color and brightness corrections based on the hue and
saturation of the image. You make the color wheel larger by resizing the Adjust dialog box.

Sharpen Panel
Operation (Blur/Sharpen)
This control lets you select whether you want to blur or sharpen the image. The controls below it change
depending on the option you select.

230

231

Sharpen

Blur

Sharpen Controls (same as Multipass Sharpen)
Halo Limit
This control has two sliders for limiting light and dark halos. Halos are sharpening artifacts and appear as
light or dark areas around prominent edges in the input image. If you notice such a halo, reduce it by
moving the appropriate slider to the left until the halo is no longer noticeable. Settings in the range of 5 15% are typical.
Blur Radius
The Blur Radius slider controls the degree of blurring performed using a bilateral technique that blurs
detail but not across edges. This helps reduce halos and other sharpening artifacts.
The Blur Radius slider determines the scale of detail that will be sharpened. Small blur radius values
sharpen fine detail while larger radius value work on larger image features such as clouds. It can be useful
to use multiple sharpening passes with different radius settings.
Blur Threshold
This slider adjusts the threshold for inclusion in the blurring average. A threshold of zero reverts to simple
sharpening and can result in halos around edges in the result image. Too high a threshold eliminates the
blurring effect and thus results in little or no sharpening. A value around 30% to 40% usually works well for
small blur radius settings, while smaller values work better for large blur radius values.
Sharpen Factor
The greater the Sharpen Factor, the more pronounced the sharpening effect. At 0.00 you get the blurred
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image; at 1.00 you get no sharpening; at higher values, you get increasing amounts of sharpening. Typical
values are in the range from 1.25 to 2.50.
Sharpen Threshold
This threshold control can be used to counteract the tendency of sharpening to increase noise in the
input image. When sharpening an image, the input image is first compared to a blurred version of the input
image. If the absolute value of the difference is less than the threshold, no sharpening is done. Thus, a
threshold of zero causes the entire image to be sharpened (except for regions partially or totally excluded
by a mask). Higher values suppress sharpening of increasingly coarse detail while still sharpening strong
edges. By adjusting the black and white sliders you can soften the transition between sharpening and no
sharpening.
The effect of the threshold is to exclude sharpening from those areas of the input image that are relatively
smooth. This can be helpful, for example, in sharpening a scene without amplifying noise in featureless
areas such as clouds or clear skies. A threshold setting of 0% .. 0% enables full sharpening; relatively
small values (say less than about 5%) are good for selective sharpening.
Blur Controls
Blur Radius
This slider determines the amount of blurring. The results are the same as performing a Gaussian Blur.
Settings Menu

Bilateral/Guided Filter -- Picture Window can use one of two sharpening methods: Bilateral Filtering or
Guided Filtering. The Guided filter method is generally better and faster than the older Bilateral filter method
although the two produce similar results.

Base Histogram on Masked Area Only
The curve control displays both a histogram and a curve. If this button is raised, the histogram is based on the entire
input image. If depressed, the histogram is based on just the currently masked area as defined by the amount mask. If
there is no mask, the histogram is based on the entire image. If there is a mask but it is entirely black, the histogram
is not displayed. Changing this setting only affects the way histograms are displayed and has no effect on the output
image.
If you are using a mask to limit the action of the transformation to just part of the image, this control lets you see the
histogram of just the part you are adjusting.

Tips
You can create a library of presets by saving Adjust settings in named files via the standard Settings Menu.
You can apply settings to an image with a brush by creating an amount mask and using the Mask Paint tool. Or you
can use the Freehand Outline Mask tool followed by the Blur Mask tool to create a soft-edged mask to apply the
effect. You can then adjust the strength of the effect using the Amount sliders.

Advanced Sharpen
The Advanced Sharpen transformation is a powerful tool for sharpening digital images.
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The Advanced Sharpen dialog box consists of a fixed upper panel and a variable bottom panel. At the bottom of the
dialog box are three tabs that let you select the three phases – Noise Reduction, Speck Removal or Sharpening.
Clicking the corresponding tab causes the lower part of the dialog box to show the controls for the phase you
selected. The 1:1 preview image always displays the results of the current phase and its preceding phases only, so
you are only seeing the final preview when you select the Sharpening tab. These three operations are applied
sequentially to the input image to produce the output image. You can adjust the size of the 1:1 preview image by
resizing the dialog box. Clicking on the input image display centers the preview on the location you clicked on, or you
can click and drag to scroll the preview window.
Noise Reduction
In this phase, the image is blurred to reduce noise without softening edges. This feature is useful for reducing film
grain artifacts in scanned images or noise in digital camera images, especially in smooth regions such as clouds
or clear skies. The blurring algorithms incorporate thresholding techniques to prevent softening sharp edges and
other high contrast detail.
Speck Removal
Isolated pixels or small clusters of pixels significantly lighter or darker than the surrounding area are called specks.
Specks can be caused by dust or imperfections in the film, camera or scanner. While the noise reduction phase
does not remove specks, it does make them easier to detect by smoothing the area around them. Several
parameters can be adjusted to control the speck removal process so you can eliminate specks while preserving
fine image detail.
Sharpening
Once the preceding two phases are complete, the image is ready to be sharpened. Since sharpening amplifies
noise and exaggerates specks, the preceding two phases make it possible to sharpen images that might
otherwise break up when sharpened. The sharpening phase can be controlled using selectable thresholds to
sharpen high contrast detail without amplifying low contrast detail.
General
Clicking on the input image re-centers the preview display on the part of the image you clicked on.
Shift-Clicking on the input image window displays a red, vertical marker in the histogram display (see below) for
the current phase until you release the mouse button. The position of the marker corresponds to the histogram
value for the part of the image at the current cursor location. If you drag the cursor over the input image with the
shift button down, the range of red marker positions is recorded in the white bar just below the histogram. To clear
this, click on the input image with the shift button raised.
To bypass a phase, just click one of the other tabs leaving the settings for the phase you want to skip defaulted to
take no action. Thus, you can use any of the three parts of Advanced Sharpen without the others.
Noise Reduction
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Noise reduction is performed one pixel at a time using modified Gaussian blurring. Gaussian blurring works by
replacing each pixel with a weighted sum of the pixels in a roughly circular region surrounding it. Nearby pixels are
assigned greater weights than distant pixels following a Gaussian distribution curve.
There are several noise reduction parameters you can control.
Blur Radius
The larger the radius, the broader the distribution, and the more surrounding pixels are included in the
neighborhood, resulting in a blurrier image. Using a larger radius also increases the amount of computation
and consequently runs slower.
Blur Amount
This setting controls how much of the selected blur is applied to the image. When set to zero, no blurring is
performed -- as the amount increases, blurring is also increased. This is done by computing a weighted
average between the original image and the fully blurred image.
Histogram
The histogram display just below the Blur Amount slider lets you perform selective blurring by including only
those neighboring pixels in the computations that differ by less than a given threshold amount from the pixel
you are sharpening.
Unlike histograms used in the Brightness Curve transformation, the Noise Reduction histogram reflects not the
tonality of the image, but rather the roughness of its texture. Bars at the left end of the histogram correspond
to pixels in very smooth areas of the image, i.e. areas of nearly solid color.
Bars further to the right in the histogram indicate the presence of pixels whose neighbors exhibit more
variation. Pixels that are near prominent edges or in areas that have a lot of fine detail will thus contribute to
histogram bars to the right of pixels that are in the middle of a smooth textured feature such as a cloud or clear
sky. By distinguishing between these two types of pixels, Advanced Sharpen can smooth areas of low detail
while leaving edges and image details intact.
Traditional Gaussian blurring does a very good job of smoothing out noise, but also softens edges and smooths
out fine detail. To prevent this, Picture Window excludes all pixels from the blurring computation that differ by more
than a specified threshold from the central pixel. Consider for example two areas of more or less solid color that
meet at a sharp edge.
When blurring pixels on one side of the edge, if the threshold is set properly, only similar neighbors are included in
the weighted sum, thus preventing pixels from the other side of the edge from being included in the computation
(and thus blurring) the edge.
Rather than implementing a sharp cutoff, Picture Window lets you set two thresholds -- one below which all pixels
are included and one above which all pixels are excluded. Between the two thresholds, pixels make a partial
contribution to the blurring computations. This method helps reduce artifacts from the sudden switchover.
To let you make an intelligent decision about how to set the thresholds, Picture Window computes and displays a
histogram of the differences between nearby pairs of pixels in the image. Markers are displayed below the
histogram to indicate the current threshold settings, and you can adjust these by dragging the markers. Also,
when you click and drag on the input image, the corresponding location in the histogram is highlighted so you can
see what difference values are present in each part of your image.
For best results, try to apply just enough blurring to remove noise while preserving as much image detail as
possible -- this usually means setting the radius and thresholds to the minimum values that still eliminate noise in
smooth areas of the image.
Speck Removal
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Isolated single pixels or small groups of pixels that are either darker or lighter than the surrounding pixels are
called specks. Since they represent a large local variation from their neighbors, specks are not removed by the
noise reduction phase.
Speck removal operates by first detecting and then removing specks from the results of the preceding noise
reduction phase. There are several settings to help you control the process.
Speck Size
This setting controls how large a speck will be removed. Try to use the smallest value that removes the
specks you want to eliminate. Setting this value too large may cause a loss of image detail. Speck detection
works by looking at a region twice the diameter of the speck size. It first computes the average value in the
ring of pixels surrounding the speck and then compares this to the pixels in the center.
Remove Light/Remove Dark
These settings tell the speck detector to search for specks that are lighter and/or darker than the background.
If neither checkbox is checked, no action is taken. If your specks are primarily black (as is the case with dust
on scanned positives), select Remove Dark. If your specks are primarily white (as for dust on scanned color
negatives), select Remove White. If you have both kinds of specks, select both.
Speck Difference Threshold
This slider tells the speck detector to ignore specks that are lighter or darker than the surrounding area by
less than a given threshold amount. Set this slider as high as possible to remove specks without removing too
much image detail.
Sharpening

Once blurring and speck removal are completed, you may find that relatively little sharpening is needed. In any
case, there are several settings you can use to control how much and what parts of the image is sharpened.
Sharpening is performed by first blurring the image and then comparing the original image to the blurred version
and exaggerating the differences between them. Thus pixels that stand out from their neighbors will stand out even
more in the result image while pixels that are close to the average of their neighbors will be changed relatively little.
Sharpen Radius
This setting controls how much the image will be blurred in preparation for sharpening. For best results, this
setting should be smaller for images that are already relatively sharp and larger for images that are softer.
Sharpen Amount
This setting controls how much the differences between pixels in the original image and the blurred image are
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exaggerated. Higher settings increase the sharpening effect, but if you oversharpen you will start to see light
halos around dark objects and dark halos around light objects. These halos can be reduced however by
setting the Max Overshoot/Undershoot (see below).
Max Overshoot/Undershoot
These settings are useful for controlling light or dark halos that occur around distinct edges. The white slider
limits the maximum amount a pixel can be lightened when sharpening and the black slider limits how much it
can be darkened. Setting max overshoot or undershoot to zero suppresses all sharpening while setting them
to 255 performs no halo suppression. Use the highest value that produces acceptable haloing.
Histogram
The histogram display just below the Sharpen Amount slider lets you perform selective sharpening by
including only those neighbor pixels in the computations that differ by more or less than a given threshold
amount from the pixel you are sharpening. Raising the lower limits helps prevent amplifying fine texture or
noise. Lowering the upper limits helps reduce halos.

Settings Menu

No/Medium/High Histogram Expansion
These settings let you control how much expansion is applied to the histogram display. The default setting of no
expansion displays histograms normally. The more expansion you select, the more small histogram values are
boosted. Histogram expansion can make it easier to see small variations that would otherwise be swamped by
large peaks.
Blur All/Chrominance Only
This setting applies only to the noise reduction phase – it determines how blurring is performed. Normally, the red,
green and blue channels are all blurred equally. Optionally, the image can be split into two parts: a brightness
component and a pair or color components collectively referred to as chrominance. By blurring only the
chrominance, brightness variations remain unchanged while the color information is blurred. This type of blurring
can be helpful for reducing color noise in digital camera images.
Sharpen All/Luminance Only
This setting applies only to the sharpening phase – it determines how sharpening is performed. Normally, the red,
green and blue channels are all sharpened equally. Optionally, the image can be split into two parts: a brightness
or luminance component and a pair of color components. By sharpening only the luminance, color variations
remain unchanged while the brightness information is sharpened. This can prevent certain subtle false coloring
effects from occurring at sharp edges.

Preview
A 1:1 preview of the sharpen effect is displayed in the right-hand side of the dialog box. Clicking on the input image
display centers the preview on the location you clicked on, or you can click and drag to scroll the preview window.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by dragging
the vertical separator line between them.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute.
Unlike the preview area, the preview button always shows the results of all three tabs, regardless of which one is
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currently selected. The preview button is grayed out if the output image is up to date and turns red if you change any
settings and have not yet updated the output image.

Difference Button
Clicking the Difference button causes the preview to display the difference between the original image and the
preview image. Differences are exaggerated by a factor of two to make them more apparent. Click the button a second
time to restore the normal preview display.

Magnify Preview Button
Holding down the Magnify Preview button causes the central part of the preview to be displayed at a zoom factor of
2:1, making it easier to see fine detail in the preview. Release the button to restore the normal 1:1 display.

Tips
Trying to remove too much noise from an image usually results in a loss of detail as well. Usually it is better to
under-correct noise as it is often invisible when the image is viewed at a normal scale rather than zoomed in to 1:1.

Autorange Transformation
This transformation adjusts the dynamic range of the input image by automatically detecting the black and white points
of the image and then applying a curve to set the black and white points to new values.

Amount
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The amount control determines how much of the autorange transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.

Color Space
This control (only displayed for color images) determines the color space (HSV, HSL or RGB) in which the
brightness of the input image will be adjusted. If you select RGB, each channel is autoranged independently using
the same threshold settings. In addition when you select RGB, an extra Channel control is displayed to let you
select whether the curve for the R, G or B channel is displayed.
Auto Black
If this box is checked, the black point of the image will be detected. If not, the black level of the input image is
assumed to be pure black.
Black Threshold
The black threshold is used to determine what part of the input image is the darkest. The image color to be
mapped to pure black is determined by averaging the darkest pixels in the image. If the threshold is set to zero,
the darkest pixel in the input image becomes the black point. This can cause problems if there are isolated dark
specks in the image or perhaps a sliver of a black border around the edge. To deal with this, you can increase the
threshold. The percentage of pixels used is set by the threshold slider. The default value of 0.05% means that the
darkest part of the image is determined as the average of the darkest 0.05% of the pixels in the image.
Auto White
If this box is checked, the white point of the image will be detected. If not, the white level of the input image is
assumed to be pure white.
White Threshold
The white threshold is used to determine what part of the input image is the lightest. The image color to be
mapped to pure white is determined by averaging the lightest pixels in the image. If the threshold is set to zero,
the lightest pixel in the input image becomes the white point. This can cause problems if there are isolated light
specks in the image or perhaps a sliver of a white border around the edge. To deal with this, you can increase the
threshold. The percentage of pixels used is set by the threshold slider. The default value of 0.05% means that the
lightest part of the image is determined as the average of the lightest 0.05% of the pixels in the image.
Dynamic Range
This dynamic range slider lets you set the dynamic range of the output image.
The tic marks below the gray bar show where the automatically detected black and white points of the image are
located. By dragging the black and white markers you can set new black and white points. If you leave them in
their default locations at the ends of the tonal range, the dynamic range of the output image is adjusted to run from
pure black to pure white. If you move them, the dynamic range is compressed accordingly.

Curve
This shows the curve Autorange is applying to the input image to locate its black and white points. Changes to
the Dynamic Range slider are also reflected in the curve. The curve also shows the input image HSV-V or HSL-L
histogram and shows you how much is being cut off at each end. This curve is generated automatically from the
threshold and dynamic range slider values and cannot be modified, although you can use the histogram expansion
button to magnify the smaller histogram values.
Tips
The further to the right you move the Auto Black slider, the more shadow detail is lost. The further to the right you
move the Auto White slider, the more highlight detail is lost. If you set them both to 0%, the single darkest pixel in
the input image sets the black point and the single lightest pixel sets the white point -- since these single pixels
may not be representative of the actual black and white point, the optimal setting is usually slightly above 0%.
Turning on Show Clipped Highlight or Show Clipped Shadows from the main tool bar
lets you see
how much clipping of black or white pixels is occurring in the output image and where. The higher you set the
thresholds, the more clipping you are likely to see.
If you want, you can use the Histogram Mode button
from the main tool bar to view the output image
histogram and see how it changes as you adjust the Autorange settings.

Blend
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The Blend transformation combines an overlay image with the current image. It supports a number of blending modes
to combine the images in different ways. The overlay image must have the same dimensions in pixels as the input
image.
A more powerful but more complicated version of this transformation is available as the Composite transformation.

Amount
The amount control lets you control how much of the blend transformation is applied to the input image. You can apply
a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects of the
transformation to only part of the input image.
Overlay
This control lets you select the overlay image or you can select a solid color. The overlay image must be the same
size in pixels as the input image.
-- this tool bar at the top of the dialog box lets you display either the input (In) or the overlay (Ov) image.
If the overlay image is set to a solid color instead of an image, the second button is grayed out. If the display is set
to show only the output image, the entire tool bar is hidden.
The other way to switch between inputs is to use the image browser. To select the input image, click the Blend
thumbnail in the image browser. To select the overlay image, click the smaller Overlay thumbnail just to the right
of the Blend thumbnail in the image browser.
Operation
Blend -- the overlay image is blended with the input image with a transparency determined by the amount control.
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The result is similar to a multiple exposure.
Lighten/Darken -- the overlay image is blended with the input image, but only where it lightens or darkens the
input image.
Filter -- the overlay image is applied to the input image as a filter (similar to the way the Filter transformation
works). The result is like sandwiching two transparencies.
Subtractive Filter -- the overlay image is applied to the input image as a subtractive filter (computed as the
negative of filtering the negative of the base image with the negative of the overlay image). This is similar to the
normal filtering except that light areas of the filter are opaque and dark areas transparent.
Soft Light -- similar to the soft light blend mode in other image editors.
Reverse Soft Light -- same as Soft Light, but with the input and overlay images swapped.
Hard Light -- similar to the hard light blend mode in other image editors.
Reverse Hard Light -- same as Hard Light, but with the input and overlay images swapped. This mode is also
known as Overlay in other image editors.
Negative -- a special effect is created where the overlay and input image are combined so as to reverse each
other.
Add -- the overlay image is added to the input image. This can generate out-of-range pixel values which are then
clipped.
Subtract -- the overlay image is subtracted from the input image. This can generate out-of-range pixel values
which are then clipped
Reverse Subtract -- the input image is subtracted from the overlay image. This can generate out-of-range pixel
values which are then clipped
Absolute Difference -- similar to Subtract except that negative differences (i.e. where the overlay image is
brighter than the base image) are converted to positive instead of being clipped to black.
Offset Difference - the result is a mid-level gray plus the input image minus the overlay image.
Color Burn -- similar to the color burn blend mode in other image editors.
Color Dodge -- similar to the color dodge blend mode in other image editors.
Linear Burn -- similar to the linear burn blend mode in other image editors.
Exposure Compensation
This slider is only displayed if the Operation is set to Filter or Subtractive Filter. It acts as a multiplier to lighten (for
Filter) or darken (for Subtractive Filter) the result.
Strength
This slider is only displayed if the Operation is set to Subtract, Reverse Subtract, Absolute Difference or Offset
Difference. It acts as a multiplier to exaggerate or reduce the differences between the two images.

Tips
To place a solid color background behind part of an image, set Operation to Blend and set Overlay to the
background color. Then create an Amount mask to identify the areas where you want the background to replace the
input image.
To simulate a multiple exposure with more than two images, use the Stack Images transformation instead.
Blending an image with a High Pass version of itself using the Soft Light or Hard Light mode is a way to bring out
detail.

Formulas
These formulas are used to compute the various operations. To simplify the formulas, pixels values are assumed to
run from 0.0 for black to 1.0 for white and amount values run from 0.0 for 0% to 1.0 for 100%.
A
B
X
S

Pixel value from the Input image
Pixel value from the Overlay image
Amount value
Strength
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E

Exposure Compensation

The calculation proceeds in two stages:
First, the selected operation is applied to the entire input image to produce a temporary result image
Next, the temporary result image is combined with the input image according to the Amount setting
Step 1 -- Compute the result image (R) from the input image (A) and the overlay image (B), based on the
operation
Blend: R = B
Lighten: R = max(A, B)
Darken: R = min(A, B)
Filter: R = A * B * E
Subtractive Filter: R = 1 - ((1 - A) * (1 - B)) * E
Soft Light: R = A * (A + 2 * B * (1 - A))
Reverse Soft Light: R = B * (B + 2 * A * (1 - B))
Hard Light: if (B < 0.5) R = 2 * A * B else R = 1 - 2 * (1 - A) * (1 - B)
Reverse Hard Light if (A < 0.5) then R = 2 * A * B else R = 1 - 2 * (1 - A) * (1 - B)
Negative: R = A xor B
Add: R = A + B
Subtract: R = (A - B) * S
Reverse Subtract: R = (B - A) * S
Absolute Difference: R = |A - B| * S
Offset Difference: R = (A - B) * S + 0.5
Color Burn: if B = 0 then R = 0 else R = 1 - (1 - A) / B
Color Dodge: if A = 1 then R = 1 else R = B / (1 - A)
Linear Burn: R = A + B - 1
Step 2 -- Combine input image (A) and result image (R) according to the Amount setting (X)
O = A * (1 - X) + R * X

Examples of the different operations:

Input Image

Overlay Image

50% Blend

Filter

Subtractive
Filter

Hard Light

Reverse
Hard Light

Lighten

HSV

Darken
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HSL

Add

Soft Light

Subtract

Reverse
Soft Light

Reverse
Subtract

Absolute
Difference

Offset
Difference

Color Burn

Color Dodge

Linear Burn

Negative

Corresponding Photoshop Names of Blending Modes
Picture Window

Photoshop

Blend
Lighten
Darken
Filter
Subtractive Filter
Soft Light
Reverse Soft Light
Hard Light
Reverse Hard Light
Negative
Add
Subtract
Reverse Subtract
Absolute Difference
Offset Difference
Color Burn
Color Dodge
Linear Burn

Normal
Lighten
Darken
Multiply
Screen
Soft Light
Hard Light
Overlay
Add (Linear Dodge)
Subtract

Color Burn
Color Dodge
Linear Burn

Blur
This transformation creates a blurred version of the current image. Images are blurred by replacing each pixel with a
weighted average of its neighbors. The Blur transformation is useful for slightly softening an image – to get a stronger
effect, use the Gaussian Blur transformation.

Amount
The amount control lets you control how much of the blur transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.
Method
This control lets you choose the blurring method.
Blur -- works by averaging each pixel with its four nearest neighbors.
Blur More -- works by averaging each pixel with its eight nearest neighbors.

Brightness
This transformation lets you adjust the brightness of an image.
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Amount
The amount control lets you control how much and in which direction the brightness of the image is changed. Positive
values make the image brighter; negative values make the image darker. You can apply the transformation to the
entire image, making it brighter or darker, or you can specify an amount mask to brighten or darken different parts of
the input image by different amounts.
When you use an amount mask, the input image is left unchanged where the mask image is a mid-level gray; it is
brightened where the mask is brighter and darkened where the mask is darker. You can control the degree of
brightening and darkening caused by the mask image using the double slider.

Color Space
If the input image is color then this control lets you select whether you want to work in the HSV, HSL or the RGB color
space. When you lighten an image using HSL, it becomes whiter and may appear washed out. When you lighten an
image using HSV, it retains the relative proportions of its RGB color components. When you modify an image using
RGB, each channel is affected independently.
Preserve
There are many ways to lighten or darken an image. This control lets you select what parts of the gray scale of the
input image are most affected and what parts of the gray scale remain unchanged:
Black and White -- lightens or darkens the input image by applying a curve that keeps blacks black and whites
white and has its strongest effect on the image mid-tones. Lightening increases shadow contrast and decreases
highlight contrast. Darkening decreases shadow contrast and increases highlight contrast.

White -- lightens or darkens the input image by applying a curve that keeps blacks black and has its strongest
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effect on the image highlights. Lightening changes pure black to gray and reduces highlight contrast. Darkening
can clip shadows and increases highlight contrast.

Black -- lightens or darkens the input image by applying a curve that keeps whites white and has its strongest
effect on the image shadows. Lightening increases shadow contrast and can clip highlights. Darkening decreases
shadow contrast and makes pure white gray.
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Neither -- lightens or darkens the input image by applying a curve that adds or subtracts the same amount to the
entire gray scale, affecting all levels equally. Lightening can clip highlights and darkening can clip shadows.

Tips
Using this transformation with a mask lets you lighten some parts of the image while darkening others at the same
time.
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Turn on Show Clipped HIghlight or Show Clipped Shadows from the main tool bar
the image are being clipped.

to see what if any parts of

The Black and White option is usually the most useful choice for Preserve as it lightens or darkens the image without
clipping any part of the image that was not already clipped.

Brightness Curve
This transformation lets you adjust the brightness curve of an image. The brightness curve controls the gray scale of
the image; by adjusting its curve you can make an image lighter or darker, stretch or compress any part of the tone
scale, or create special effects like solarization and posterization.
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The brightness curve dialog box is resizable; the larger you make it, the larger its curve control (see below) gets.
Amount
The amount control lets you control how much of the brightness curve transformation is applied to the input image.
You can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict
the effects of the transformation to only part of the input image.
This is a dual amount control, so when you select a mask, the Amount slider splits into two different sliders, one
white and one black, and the White/Black Curve toolbar is display (see below). The white slider controls the amount
of the white curve to be applied where the mask is white and the black slider control the amount of the black curve to
be applied where the mask is black.
The black slider is grayed out if the black curve is reset. Once you change the black curve, the black slider is
un-grayed.
Color Space
If the input image is color then this control lets you select whether you want to work in the HSV, HSL or RGB color
space. When you lighten an image using HSL, it becomes whiter and may appear washed out. When you lighten an
image using HSV, it retains the relative proportions of its red, green and blue color components. When you modify an
image using RGB, a combined histogram is displayed and the same curve is applied to each channel. To apply
different curves to different channels, use the Color Curves transformation instead.
Curve
The curve control occupies most of the dialog box.
Base Histogram on Masked Area Only
The curve control displays both a histogram and a curve. If this button is raised, the histogram is based on the entire
input image. If depressed, the histogram is based on just the currently masked area as defined by the amount mask. If
there is no mask, the histogram is based on the entire image. If there is a mask but it is entirely black, the histogram
is not displayed. Changing this setting only affects the way histograms are displayed and has no effect on the output
image.
White/Black Curve
This tool bar is only displayed if the Amount control contains a mask image (i.e. its single slider has been split into
separate black and white sliders). In this case, it lets you apply different curves to the masked and to the unmasked
parts of the input image. For example, if you create a mask that isolates an object in the input image, you can use it to
lighten the object and darken the background at the same time.

The White Curve is applied where the mask is white, and the Black Curve is applied where the mask is black -- you
can think of the Black Curve as working exactly the same as the White Curve, but using an inverted mask that
selects everything that was not selected by the normal mask. What this lets you do is adjust the brightness, contrast
and dynamic range of the parts of the input image covered by a mask while simultaneously applying a different set of
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adjustments to the rest of the image. By default, the Black Curve leaves the input image unchanged, in which case
the White Curve is applied as though there was no Black Curve. If you select the Black Curve by clicking its button
in the tool bar, the Curve control switches to display the Black Curve instead of the White Curve (and if Advanced
Mode is active, its controls are also switched). Modifying these controls changes the Black Curve, letting you adjust
the appearance of the unmasked parts of the image.
When you are using a mask, by default, the black and white sliders are both set to 100%. The white slider controls
how much of the White Curve is applied where the mask is white. The black slider controls how much of the Black
curve is applied where the mask is black. For example, with both sliders set to 0%, the transformation has no effect -with both sliders set to 100%, the transformation applies the white and black curves fully to their respective parts of
the image. Dialing back the white or black slider from 100% reduces the effect of the White Curve or Black Curve.

Settings Menu

Advanced Mode -- Selecting this item toggles Advanced Mode (see below).
Bilateral/Guided Filter -- Picture Window can use one of two methods to produce the low-pass image image
used in Advanced Mode: Bilateral Filtering or Guided Filtering. The Guided filter method is generally
better and faster than the older Bilateral filter method although the two produce similar results.
Reset Advanced Mode Settings -- Selecting this item resets the Advanced Mode settings (Radius, Threshold,
Detail and Antialias).

White/Black Curve Example
This example illustrates applying two curves to the input image -- the white curve is applied to the flower and the black
curve is applied to the background. Notice that the Base Histogram on Masked Area Only button is depressed,
causing the histograms to represent to masked and unmasked areas only. The white curve increases the contrast of
the flower and the black curve darkens the background.
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Input Image

Amount Mask
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White Curve
Black Curve

Output Image

Advanced Mode
Advanced mode is selected from the Settings menu – it provides you with additional controls to deal with specialized
situations.
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Detail, Radius and Threshold
For parts of the tone curve that are relatively flat, local contrast is reduced and detail is lost. These three
advanced mode sliders help you recover this lost detail using a three-step process:
The image is split into low pass and high pass components. First the image is blurred using a guided or
bilateral filter based on the Radius and Threshold settings which you can use to adjust the boundary
between low and high pass. The blurred (low pass) image is then subtracted from the original image to
produce a detail (high pass) image. The Radius and Threshold settings correspond to the Radius and
Blur Threshold settings in the Multipass Sharpen transformation.
The curve is applied to the low pass image.
The high pass image is added back in with an adjustable scale factor controlled by the Detail slider.
The result is to adjust the overall tonality of the image while preserving detail that would otherwise be lost.
Antialias
This Antialias checkbox toggles antialiasing on and off. When antialiasing is on and advanced mode is
activated, the input image is up-sampled by a factor of 4, the curve is applied, and the result is down-sampled
by a factor of 4, returning the image to its original size. This can be helpful if you are applying a curve that
posterizes the output image and creates jagged edges at the boundaries between regions of solid color.
Antialiasing is not recommended if the curve is smooth as it has little effect except for some minor blurring and
a performance penalty.

Detail Recovery Example
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Original Image

Darkened Using a Curve
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Shadow detail recovered using advanced mode controls

Tips
To make clipped pixels visible while adjusting curves, turn on Show Clipped Highlights or Show Clipped Shadows
in the main tool bar
When using the probe to create new control points you can click on either the input or output image to sample the
brightness value at the cursor location. If you want to refer to the output image but get the corresponding value from
the input image, first set the display to output image only. Then position the cursor to the location you want to sample
and type Ctrl-D to switch to the input image. Finally, click at the cursor location.

Brightness Curve Examples
The following examples illustrate the relationship between a curve and its effect.
No-Change

This curve makes the output level the same as the input level; applying this curve leaves the input image unchanged;
any curve near this curve will have only subtle effects.
Negative
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This curve makes the output level the negative of the input level; applying this curve makes low levels high and high
levels low; any curve near this curve will have similar effects.
Boost Middle Levels

Applying this curve increases all levels, especially the middle levels. High and low levels are changed less.
Decrease Middle Levels

Applying this curve decreases all levels, especially the middle levels. High and low levels are changed less.
Increase Mid-tone Contrast

255

Applying this curve increases all high levels and decreases low levels; this increases contrast in the middle of the
range and reduces contrast at high and low levels.
Decrease Mid-tone Contrast

Applying this curve decreases all high levels and increases low levels; this decreases contrast in the middle of the
range and increases contrast at high and low levels.
Posterize

Applying this curve maps the full range of input levels into just a few different output levels.
Solarize
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Applying this curve makes an image that is part negative, part positive. Any curve that reverses its slope from positive
to negative or vice versa will produce the distinctive solarization effect.

Bypass
This transformation simply passes its input image through to its output image. It has no settings or dialog box.
Bypass can be convenient in connection with other transformations such as Composite, Filter, etc. that accept
auxiliary inputs. In the example below, Composite is operating on the checkerboard image using the full moon image
as an overlay. If you want to insert a transformation after the full moon image, for example to lighten it, Composite will
still be operating on the original full moon image since it is the image selected as the Overlay.

If you insert a Bypass after the full moon image and use the bypass output as the input to Composite, then you can
insert new transformations between the full moon image and the bypass image and the changes will flow through into
Composite.
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If you prefer not to use Bypass, you can always edit the Composite transformation to change the Overlay image and
Overlay Amount instead.

Calendar
This transformation lets you superimpose a calendar over a background image. The names of the months and days
are taken from the system's locale settings.
The location of the calendar text can be adjusted by dragging the cross at the center of the calendar box overlay on
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the input image.
The location and size of the background rectangle can be adjusted by dragging the corners or sides of the background
box overlay on the input image.
If you need extra space around the image for the calendar text, use the Add Border transformation.

Font
This control selects the font for the calendar text.
Font Size
This control sets the font height in pixels. You can also select the font style as any combination of bold and italic.
Text Color
This control sets the color of the calendar text.
Background Transparent
The background behind the calendar can be transparent or opaque.
Background Color
If the background is opaque, this control sets the background color
Duration
This control determines how many months the calendar is for and what kind of grid the months will be arranged on.
Start At
These controls set the starting month and year.
Week starts on
You can set the leftmost column of each month to start on Sunday or Monday.

Change Profile
This transformation associates a new profile with an image and transforms the image’s colors from its current to its
new profile. You can change either on the input profile or the output profile or both and can recalculate the image’s
colors or simply change the assigned profile without changing the image itself. There are circumstances under which
each option is appropriate. To correctly view the results of profile changes, color management must be enabled.
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Input Profile
Determines whether or not to use the current input profile. The options are:
Retain current -- Retains the current input profile – this is the most common setting. The name of the current
profile is shown below the control.
Set to custom -- Resets the input profile to the profile you select. This setting is used when the originally
assigned input profile is incorrect. For example, if the image originates from a device (scanner or camera) that has
been profiled, you can use this function to assign the scanner or camera profile to the image.
Output Profile
This control lets you select the name of the profile you want to change the image to use.
You will get an error message if you attempt to change the profile to None or to a scanner profile unless you are just
re-tagging the image with the new profile by setting Change to Profile Only. The color management engine does not
support changing image data to these profiles. Instead of None, you should select sRGB IEC61966-2.1 which is the
default profile. It does not really make sense to transform image data to a scanner profile as a scanner is designed for
input, not output.
Rendering Intent
This control lets you select the rendering intent to use when transforming the color data from the input image to the
output image. Maintain Full Gamut is the most common setting for photographs. For more details on rendering
intents and when to use them, see the Color Management white paper.
Change
This control lets you select whether you want to change both the image data its associated profile or just change the
image data or the profile.
Image Data and Profile -- The image data is translated to the output color space and the output profile is
assigned to the output image. This is the most common setting and will generally cause minimal color shifts.
Image Data Only -- The input image data is translated to the output color space but the original profile is assigned
to the output image. This will usually cause a color shift – if changing to a color space with a wider gamut, the
image will look less saturated and vice versa.
Profile Only -- The input image data is copied unmodified to the output image the new color profile is assigned to
the output image. This will usually cause a color shift – if changing to a color space with a wider gamut, the image
will look more saturated and vice versa.

Chromatic Aberration
The Chromatic Aberration transformation lets you remove color fringes resulting from poorly color-corrected camera
lenses. This is especially common when using long focal length lenses which do not incorporate expensive, ED (extra
dispersion) glass elements or extreme wide-angle lenses. Chromatic aberration shows up as color fringes most easily
seen where there is a sharp edge between light and dark parts of an image. The fringes are absent in the center of the
image and become increasingly pronounced the further you move toward the corners of the image. The color gradients
of the fringes are oriented radially out from the center. Unlike purple fringing, chromatic aberration has colors on both
sides of the edges, one the complement of the other. For example, fringes will be red/cyan, green/magenta or
yellow/blue.
Newer digital cameras correct for chromatic aberration when writing JPEGs, and the better RAW converters have
camera and lens databases that let them correct for chromatic aberration during the conversion process. If you are
using an unsupported camera and lens combination, however, then these options may not be available and the
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Chromatic Aberration transformation can be used instead.
Chromatic aberration arises from the fact that different colors of light are bent at different angles by most glass lenses.
This leads to very slight differences in the effective focal lengths of the lens for red, green, and blue light. This in turn
causes the red, green, and blue channels of a digital color image to have slightly different magnifications. While all
three channels line up in the center of the image, as you move toward the corners of the image, the increasing spread
between the different color layers in the image gives rise to color fringes. Chromatic aberration can be corrected by
slightly altering the magnifications of the blue and red channels so that their size matches that of the green channel
(most lenses are optimized for green light because the eye is most sensitive at this wavelength). Typically the red
channel requires the most magnification and the blue channel quite a bit less and in the opposite direction.

Red Shift and Blue Shift. These sliders let you control how much the red and blue channels of the color image are
magnified (while the green channel remains fixed). A shift of zero leaves the corresponding channel unmodified. The
larger the shift setting the more magnification is applied; negative settings shift the fringes in the opposite direction.
Since different optical systems can have different characteristics you will have to experiment to get the best settings.
Optical Center. A crosshair marking the optical center of the input image is displayed as an overlay over the input
image. Initially, this marker is placed in the center of the image window. For the most accurate possible correction of
chromatic aberration, it is important that this marker be positioned at the point in the image in line with the optical axis
of the lens. You can adjust the position of the marker, if necessary, by clicking and dragging it in the input image.
Tips:
Start with an un-cropped image of the entire frame so you know where the optical center is.
Touch up any dust specks, scratches or other image imperfections before attempting to remove chromatic
aberration, otherwise you will introduce color fringes around each one.
To adjust the sliders, first zoom the preview image to 1:1. Then scroll the preview to one of the edges or corners of
the image where there are clearly visible color fringes. As you adjust the sliders, the preview image will show you
right away if the color fringes are getting better or worse.
Start by increasing the Red Shift slowly until the red/cyan fringes disappear; then adjust the Blue Shift until any
remaining blue/yellow fringes disappear. To correct green/magenta fringes, you need to adjust both the red and
blue shift values at the same time. Repeat as necessary until you get the best possible correction.

Clone Tool
Cloning is the process of painting small patches of one image over another (or itself). You can use cloning to retouch
image defects such as dust specks and scratches, to remove unwanted image elements such as power lines and
traffic signs, to fill in missing detail, to replicate parts of an image multiple times, or to copy part of one image to
another.
The clone tool has two brushes. The first brush is the source brush and you start off by defining its initial position. The
second brush is the target brush – dragging the target brush over the output image paints image data from the source
brush location at the target brush location.
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Once the brush parameters described below are set, you clone strokes on the output image by clicking and dragging.
Unlike most other transformations, the clone tool works directly on the output image and not on the input image.
The clone tool records the dimensions of its input image internally. If you try to apply the same transformation to
another image whose width and height in pixels does not match the original input image, an error is reported as it does
not usually make sense to retouch two different size images the same way.
How Cloning Works
To use the clone tool, you start by setting the source point where you want image data to be taken from. Then you
position the cursor where you want image data to be copied and click and drag to draw a stroke on the output image.
Setting the source point
To set the source point, shift-click on the source image where want to clone from. The source brush may be
located on the output image, in which case you will be copying from one part of the image to another. Or, the
source brush can be placed on the input image or on some other image specified by the Source Image control.
Drawing Strokes
Cloning takes place at the target point on the output image. To clone a stroke, click and drag the cursor on the
output image to paint over the area you want to cover up.
After you release the mouse button at the end of a stroke, you can reposition the source point if necessary by
shift-clicking before starting a new stroke.
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If you make a mistake, click the Undo button or type Ctrl-Z to erase the most recent stroke.
Source and Target Circles
A circle whose size corresponds to the brush radius is displayed at the source point and a second circle of the
same size is displayed at the target point. So you can tell them apart, the source point is displayed with a small
circle at its center while the target point has a +:

Cursor Linkage
There are four cursor linkage options which specify various relationships between the source point and the target
point.
Linked cursors is the usual option -- this maintains a fixed offset between the source and target points, so they
move together as you paint a stroke.
Another useful option is One to One which locks the source point to the target point. While this has no effect if the
source and target images are the same, it is useful is if the source image is a modified version of the input image
and the two images are the same size. In this case, One to One cloning lets you paint parts of one version over
the other, a little like using a freehand mask to combine them.
Other linkage options are described below and apply to special situations.
Amount
The amount control lets you scale back the overall transparency of the areas you have cloned or you can create a
mask to restrict cloning to specific parts of the image. The amount setting applies equally to all the strokes you
make and cannot be customized on a stroke-by-stroke basis.
Brush Settings
The following settings determine the brush properties:
Radius
This slider controls the brush radius in pixels. Smaller brushes are good for cloning fine details. Larger brushes are
good for cloning big areas quickly. In addition to using the radius slider, you can also use the mouse scroll wheel
to adjust the radius.
Transparency
This slider controls the brush transparency. The more transparent the brush, the more the background shows
through.
Softness
This slider lets you control how soft the edges of the brush are. The softer the brush, the more smoothly its effects
are blended with the original image.
Spacing
This slider lets you control the spacing interval at which the brush is applied as you drag. The smaller the spacing,
the more the applications overlap. Too much overlap can lead to a heavier application of the brush than you
intended, so you may need to increase the transparency. Too little overlap can leave gaps.
Fadeout
This slider lets you make the brush effect fade as you draw each stroke, effectively increasing its transparency the
further you drag from the starting point.
Shape
The brush shape tool bar has three options: round, square or diamond. Usually a round brush is
fine, but occasionally a different brush shape helps you get into corners hard to reach with a round brush.
The brush width tool bar has four options: 100%, 75%, 50% or 23%. This lets you squeeze
the brush horizontally into a narrower shape if necessary.
The brush angle tool bar has eight options between 0 to 180 degrees.
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This lets you rotate the brush if necessary..
Stylus Pressure
Unless you are using a tablet with a pressure-sensitive stylus, this setting is ignored.
If you are using a pressure-sensitive stylus, this control lets you determine the effect, if any, that stylus pressure
has on the current brush stroke.
Ignore -- stylus pressure has no effect.
Controls Opacity -- increasing stylus pressure reduces transparency, making the stroke more opaque.
Controls Radius -- increasing stylus pressure increases the brush radius, making it larger.
Controls Hardness -- increasing styles pressure reduces softness, making the edges of the brush harder.
Controls Flow -- increasing stylus pressure reduces spacing, causing the brush to be applied more often as
you move the stylus.
Undo/Redo
The Undo and Redo buttons let you erase or redraw clone operations, one stroke at a time. A stroke is defined
as everything between pressing the mouse button and releasing it.
If the Undo or Redo button is grayed, it means there are no operations left to undo or redo. If you undo too many
operations by accident, you can click the redo button until you get back to where you wanted to be. However,
once you draw a new stroke, you can no longer redo past that point.
You can use the keyboard shortcuts Ctrl-Z for Undo and Ctrl-Y for Redo.
Normally, Undo preserves the current brush settings, but if you want to revert to the settings for the previous
stroke, hold down the Shift key while clicking the Undo button or pressing Ctrl-Z.
Source Image
By default, cloning is done between the output image and itself, however you can clone from one image to another.
To clone from a new source image to the output image, first use the Source Image control to select the image. If
the image you want to clone from is not already open, select Load… from the image menu to open the image.
Once you pick an image, it will show up in the image browser as half-size thumbnail next to the Clone
transformation.
To clone from a source image you have already established as an input, just click on its half-size thumbnail in the
image browser to select it.
Once you pick a source image, the display switches to split screen with the source image on the left and the
output image on the right. Shift-click on the source image to set the source point and then drag on the output
image to apply the cloning brush.
To resume cloning from the output image to itself, click on the Clone thumbnail in the image browser. To clone
from the input image or from some other image, click on its thumbnail in the image browser. Selecting the current
input image as the source image is slightly different from cloning from the output image to itself since it always
copies data from the unmodified input file while cloning from the output image to itself copies from the modified
input image.
The clone output image is always the same type and size as the input image. Therefore, when you clone a color
image over a black and white image, just the luminance channel of the color image is used. To clone a color image
over a black and white image in color, convert the black and white image to a color image before doing the clone
transformation. You can accomplish this conversion by running the image through the Convert transformation.
Mode
These settings control how the cloning operation is performed. Lighten Only just clones where the source image
is lighter than the current image. Darken Only just clones where the source image is darker. Copy clones in both
situations.
Brush
If you select Single, then a single brush application is performed when you click on an image and is not repeated
as you move the cursor with the mouse button depressed. The default setting is Continuous which keeps cloning
so long as you hold the mouse button down.
Cursors
These settings control how the source point moves as you move the target point.
Linked (the default option) means the offset between the two points remains fixed. This lets you clone large areas
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roughly with a large brush radius and then go back with a small brush to finish up the edges without worrying
about any possible misalignment.
Repeat means the source point snaps back to its original location as soon as you release the mouse button. Use
this option when you want to clone multiple copies of the same object.
One to One means the source point is locked to the target point. While this does nothing when cloning within a
single image, it is can be useful when cloning from one version of an image to another version of the same image,
since it eliminates any possible misalignment. For example, you can use any transformation to alter an image and
then selectively clone back part of the original image.
Fixed means the source point stays in the same place once you set it even when you move the target point. This
is like using one spot of an image as a brush.
Tiled
If you select Yes, if you move the source point beyond an edge of the source image it automatically wraps around
to the other side. This is useful if you are cloning a seamless tile image as it effectively extends it out to infinity.
Recycle
This setting only makes a difference if you are cloning from an image onto itself and the source and target areas
overlap. If you select No, image data is cloned from the previous version of the image as it appeared when you
completed your last stroke, if any. If you select Yes, image data is cloned from the output image. If you select
Yes, the clone tool can feed back on itself and repeat parts of the image multiple times since it is copying copies
of the source area over itself.

If you select No, this does not happen, and the cloned area is simply offset by the distance between the source
and target points.

Brush Display
As a visual aid, a representation of the current brush is displayed at the bottom of the dialog box. This display
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illustrates the radius, transparency, shape and softness of the brush. If you select a very large brush radius, part
of the brush may not be visible.
Settings Menu
Saving a Clone settings file saves all the accumulated clone operations and the current brush settings. Reloading a
previously saved Clone settings file resets the Clone transformation and then re-applies all the clone operations from
the settings file to the current input image. Since this undoes any cloning you have done so far and since clone
operations are specific to both the size and the contents of the input image, Clone settings files have limited utility.
Creating a default Clone settings file is likely to cause warnings about file size mismatch every time you use the Clone
tool, so this is not recommended.
In addition to the standard menu items, the settings menu lets you load or save the current brush settings (Radius,
Transparency, Softness, Spacing, Fadeout, Shape, Mode, Brush, Cursors, Tiled and Overlapped). Brush settings can
be shared with the Paint and Smudge tools. Settings unique to these other tools are set to default values when saved
from the Clone transformation. You can also save the current brush settings as a default brush which is loaded
whenever the Clone transformation starts up.
When saving Clone settings as default settings, no strokes are saved since it generally does not make sense to apply
cloning from one image to another, especially if it has different dimensions.
If you hold the Shift key down while selecting Load Settings... or Reload Last Settings from the Settings menu (or
when you use the Ctrl-R keyboard shortcut to reload the last settings), any strokes in the settings file are ignored.

Tips
Keep your strokes short – that way if you accidentally clone over a spot you did not intend to cover you can undo it
without having to redraw too much.
Try to use as few strokes as possible – overworking an area can muddy the image.
To fully or partially restore an area you have cloned over, select the input image as the source image and set Cursors
to One to One.
The Lighten Only Mode setting can make cloning easier in some cases such as removing dark objects against a light
background. When you clone another part of the background over dark areas, only the dark bits are replaced.
Similarly Darken Only is useful for removing light objects on a dark background. To further refine what areas are
affected by the clone tool, you can create an amount mask based on properties of the underlying image such as color,
brightness or texture.

Color Balance
This transformation lets you remove color casts from an image by adjusting its white balance. Before starting, Picture
Window analyzes the input image to try to find a color cast to remove automatically. You can accept this auto white
balance, or you can select the white balance manually. In addition, you can add a color cast by specifying a second
color cast to add to the image.
Removing a color cast means making colors that match a color become neutral; adding a color cast is the reverse; it
makes neutrals take on a color. Removing a color cast is like passing an image through a filter whose color is the
complement of the color cast; adding a color cast is like passing an image through a filter whose color is the same
color as the cast. Removing and adding a color cast at the same time makes colors which match the remove cast
become the color of the add cast.
For example, to remove a greenish cast from an image, select a greenish color to remove. The more saturated you
make the cast to remove, the more green you take out of the image. To add a warming cast to an image to simulate
early morning or late afternoon light, add a reddish to yellowish cast. Again, the more saturated the color, the stronger
the effect.
The color balance transformation works by applying three curves to the input image -- one for the red channel, one for
green channel, and one for the blue channel. These curves are displayed on the right side of the dialog box. Each
curve is a straight line starting at the lower left corner. You can either set the curves by choosing colors to add and
remove, or you can drag points on the curve to select the colors.
Two color patches are displayed against a white surround on the left side of the dialog box -- a color to remove and a
color to add. Clicking on either of these patches pops up a color picker you can use to change its color. You can also
set the color to remove by clicking on the input image. A convenient way to set the color to remove is to find a part of
the input image that should be neutral (such as the whites of the eyes) and click on it. You can add a color cast by
setting the color to add. For example, to warm up an image, add a pale orange color.
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You can resize the transformation dialog box to make the curve display larger. If you widen the dialog box, you can
also drag the vertical separator bar between the control and the curves to make the Amount control wider or narrower.
For a more powerful version of this transformation that allows you to remove different color casts from lighter and
darker parts of the image by creating more complex correction curves, see Multi Color Balance.

Amount
The amount control lets you control how much of the color balance transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.
White
This control lets you select how the white balance is specified.
None -- sets the cast to remove and the cast to add both to pure white -- this produces curves that have no effect
on the input image.
Auto -- sets the color to remove to be the auto white that Picture Window detected automatically on startup.
Auto - Full Range -- sets the color to remove to be the auto white that Picture Window detected automatically on
startup, and makes the image as bright as possible without clipping.
Custom -- lets you choose the highlight cast to remove with the color picker or by clicking on the input image.
Settings Menu
White Threshold -- The White Threshold options (Low/Medium/High) apply only when White is set to Auto or
Auto - Full Range. They adjust the internal threshold used when computing the automatic white balance.
Normally a low threshold works best, but it the input image is overexposed or some of the highlights are clipped, a
larger threshold may work better, although it can result in the clipped highlights being tinted.
Probe Size -- These options let you control the sample size used by the probe, should you choose to enable it
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(see below). Larger probe sizes are useful for obtaining an average reading of any area of the image that does not
have a smooth texture; smaller probe sizes let you get precise readings of very small areas. The currently selected
probe size is shown with a check mark.

Tips
Color matching to a reference image
If you want, for example, to match a skin tone from one image to a skin tone in another image, all you have to do is
select the skin tone in the input image as the highlight cast to remove and the skin tone you want to change to as the
highlight cast to add. The procedure for doing this is as follows:
Click on the input image to select the skin tone as the color to be removed.
Click on the color square for highlight cast to add; this pops up a color picker.
Click on the skin tone you want to match; this sets the color to add.

Color Curves
This transformation lets you adjust the color curves of an image. Using color curves you can alter each of the three
components that make up a color image using the HSV, HSL, or RGB color model. This lets you adjust the hue,
saturation, and brightness of an image all in one operation. Or you can adjust its red, green, and blue channels
independently.

The color curves dialog can be resized; the larger you make it, the larger its curve control (see below) gets. The Color
Curves dialog has the following controls:
Amount
The amount control lets you control how much of the color curve transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
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This is a dual amount control, so when you select a mask, the Amount slider splits into two different sliders, one
white and one black, and the White/Black Curves toolbar is display (see below). The white slider controls the amount
of the white curves to be applied where the mask is white and the black slider control the amount of the black curves
to be applied where the mask is black.
The black slider is grayed out if the black curves are reset. Once you change any of the black curves, the black slider
is un-grayed.
Color Space
If the input image is color then this control lets you select whether you want to work in the RGB, HSV, or the HSL
color space.
According to the color space you select, you can further select which of the three components you wish to work on.
For example, if you choose the HSV color space, then you can switch among the H, S, and V components. Each
component has its own curve and can be adjusted independently of the other two. When you apply the transformation
to the input image, each of the three components is modified according to its own curve.
In the RGB color space, you can adjust the individual red, green and blue channels, or you can select All which
displays a combined histogram and applies the same curve to all three channels.
Curve
The Curve Control occupies the entire bottom part of the color curve dialog.

Hue Curves
When you are modifying the HSV or HSL hue (H) component, things work a little differently than for saturation or
brightness.
Since hue is circular, it starts and ends with the same color (red). Therefore, hue curves wrap around from the right
hand to the left-hand edge of the graph. The first and last points on the curve are actually the same point, so when
you adjust one the other moves at the same time. Also these two points are fixed at red and can only move up or
down and not left or right.
Unlike brightness and saturation curve, hue curves represent a change in hue, not the hue value. The no-change
curve is a horizontal line through the middle of the graph called the zero-line, rather than the more familiar diagonal
line from lower left to upper right. Where the curve lies above the zero-line, hue is shifted to the right -- where the
curve is below the zero-line hue is shifted to the left. The further the curve lies above or below the line, the further the
shift. The following example of a hue curve applies a hue shift to orange pixels in the input image which shifts them to
the right, towards yellow and green.
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Base Histogram on Masked Area Only
The curve control displays both a histogram and a curve. If this button is raised, the histogram is based on the entire
input image. If depressed, the histogram is based on just the currently masked area as defined by the amount mask. If
there is no mask, the histogram is based on the entire image. If there is a mask but it is entirely black, the histogram
is not displayed. Changing this setting only affects the way histograms are displayed and has no effect on the output
image.
If you are using a mask to limit the action of the transformation to just part of the image, this control lets you see the
histogram of just the part you are adjusting.
White/Black Curves
This tool bar is only displayed if the Amount control contains a mask image (i.e. its single slider has been split into
separate black and white sliders). In this case, it lets you apply a different set of curves to the masked and to the
unmasked parts of the input image. For example, if you create a mask that isolates an object in the input image, you
can use it to lighten the object and increase its saturation and also darken the background and reduce its saturation at
the same time.

The White Curves are applied where the mask is white, and the Black Curves are applied where the mask is black -you can think of the Black Curves as working exactly the same as the White Curves, but using an inverted mask
that selects everything that was not selected by the normal mask. What this lets you do is adjust the brightness,
saturation and hue of the parts of the input image covered by a mask while simultaneously applying a different set of
adjustments to the rest of the image. By default, the Black Curves leaves the input image unchanged, in which case
the White Curves is applied as though there was no Black Curves. If you select the Black Curves by clicking its
button in the tool bar, the Curve control switches to display the Black Curves instead of the White Curves.
Modifying these controls changes the Black Curves, letting you adjust the appearance of the unmasked parts of the
image.
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When you are using a mask, by default, the black and white sliders are both set to 100%. The white slider controls
how much of the White Curves are applied where the mask is white. The black slider controls how much of the Black
Curves are applied where the mask is black. For example, with both sliders set to 0%, the transformation has no
effect -- with both sliders set to 100%, the transformation applies the white and black curves fully to their respective
parts of the image. Dialing back the white or black slider from 100% reduces the effect of the White Curves or Black
Curves.

Settings Menu
Load color curves -- lets you restore a previously saved set of color curves for application to the same or to a
different image. You can import Picture Window curves (with the file extension .cc), Photoshop Curve files (with
the file extension .acv) or Photoshop map files (with the file extension .amp), depending on the File Type you
select.
Save color curves -- lets you save the current color curves in a file for later use.
Load from cube file -- lets you load a 1-dimensional cube file (with the extension .cube) as a set of RGB curves.
Cube files come in two types: 1-D and 3-D. A 1-D cube file contains three lookup tables, one each for the red,
green and blue channels, so this translates naturally into a set of color curves in the RGB color space. To create
1-D cube files or to work with 3-D cube files, use the Color Lookup transformation.
Save as cube file -- lets you save RGB color curves as a 1-D cube file. Cube files saved in this manner always
have lookup tables with 256 entries, so if you re-load them there will be a control point at every one of the possible
256 locations.

Tips
To make clipped pixels visible while adjusting curves, turn on Show Clipped Highlights or Show Clipped Shadows
in the main tool bar
When using the probe to create new control points you can click on either the input or output image to sample the
brightness value at the cursor location. If you want to refer to the output image but get the corresponding value from
the input image, first set the display to output image only. Then position the cursor to the location you want to sample
and type Ctrl-D to switch to the input image. Finally, click at the cursor location.

Color Lookup
This transformation lets you apply a set of 3 1-D lookup tables or a single 3-D lookup table to an image. Lookup tables
can be loaded in .cube format or created by processing a special test image created by the RGB Cube test pattern
transformation.
Cube Files and Lookup Tables
Cube files are an industry standard file format that stores lookup tables. You can think of these files as a sort of preset
that encapsulates a series of operations you can perform on the colors in an image, without altering its geometry.
Cube files are commonly used in video editing to add a specific "look" to each frame.
There are two versions of cube file, depending on the type of lookup table they contain:
3 1-D lookup tables -- 1-D cube files contain a set of three 1-dimensional lookup tables, one each for the red,
green and blue channels. Applying this type of lookup table to an image is like using the Color Curves
transformation in the RGB color space -- each channel is adjusted according to its own independent curve.

1 3-D lookup table -- 3-D cube files contain a single 3-dimensional lookup table that effectively subdivides the
RGB cube into (n-1)3 sub-cubes, all the same size. Applying this type of lookup table to an image can remap any
set of RGB colors to any other set of RGB colors, so this is a very powerful operation. Within a given sub-cube,
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RGB values are interpolated using tri-linear interpolation. The larger the value of n, the finer the RGB cube is
subdivided, and the more control the lookup table has over the pixel mapping. However, the size of the lookup
table grows as the cube of n, so even a value of 32 produces a lookup table with almost 100,000 entries.

Reference Image
This setting is ignored until you select the Create Lookup Table from Reference Image command from the
Settings Menu (see below).

Settings Menu
Load lookup table from a cube file -- reads a 1-D or 3-D cube file which is then used to rebuild the current
lookup table. The lookup table is then applied to the current input image to create the output image.
Save lookup table as a cube file -- lets you save the current lookup table as a cube file.
Create lookup table from reference image -- lets you create a custom cube file that applies a series of color
transformations (see below for details on how to do this)

To apply a cube file to an image
1. Insert the Color Lookup transformation immediately following the image you want to modify.
2. Click on the Settings button and select Load lookup table from a cube file command -- then select the
cube file you want to apply.

To create a custom cube file
1. Create a starting image using the RGB Cube test pattern transformation. This will create an image that
contains all the colors in a 1-D or 3-D lookup table, but with no modifications.
2. Apply one or more transformation to the starting image you want the lookup table to embody. This might
include levels and color, brightness, brightness curve, color curves, saturation, color balance, selective color
correction, color remap, etc. Avoid transformations that operate on more than one pixel at a time, operate
locally or via masks, or which alter the size of the image such as Blur, Sharpen, Emboss, Clone, Paint,
Smudge, Crop, Add Border or Warp as they will not have the desired effect.
3. Bring up the Color Lookup transformation and select the modified image as the Reference Image.
4. Select Create lookup table from reference image from the Settings Menu. At this point, a lookup table is
created and applied to the current input image, but it is not yet saved as a cube file. Depending on the value of
n you selected initially, either a 1-D or a 3-D lookup table is created.
5. Select Save lookup table as a cube file from the Settings Menu to save the cube file.
You can, for example, create a Velvia-look cube file by starting with a neutral cube test pattern and boosting its
contrast and saturation, especially for reds. This cube file can then be used to make those same changes to any
image to which it is applied.
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Color Negative
This transformation lets you convert an image of a color negative to a color positive. It is primarily useful when you
have scanned a color negative and your scanner software does not support conversion of color negatives to positives.

Amount
The amount control lets you control how much of the color negative transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image. For this transformation, the Amount control should
normally be left at 100%.
Black Point
This color control lets you select the color in the input image that corresponds to pure black. Generally, the best way
to set this is to scan a little of the film outside the image frame and use this as a reference black. This color is usually
a muddy orange. Picture Window initially sets the black point to its best guess based on analyzing the input image;
you can reset the black point color to this automatic guess by clicking the Auto Black button.
White Point
This color control lets you select the color in the input image that corresponds to pure white. This is usually the
darkest part of the input image. Picture Window initially sets the white point to its best guess based on analyzing the
input image; you can reset the white point color to this automatic guess by clicking the Auto White button.
Saturation
This slider control lets you increase or decrease the saturation of the image.
Red/Green/Blue Gamma
These sliders let you adjust the overall color balance and brightness of the image.
Dynamic Range
This dynamic range slider lets you compress the range of the image by reducing the maximum white or increasing the
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minimum black. The white slider adjusts the highlights; the black slider adjusts the shadows.

Color Remap
This transformation lets you make very precise changes to the colors in an image. To change colors, you create a list
of color pairs - one color to search for and one to replace it with. The transformation works by looking at each pixel in
the input image, and changing its color by an amount that depends on how close it is to any of the search colors. The
closer it is to a search color, the closer it is made to the corresponding replace color.

Unlike the Selective Correction transformation which ignores the brightness of a color when searching for a match,
Color Remap matches on the brightness as well as the hue and saturation.
Amount
The amount control lets you control how much of the color remap transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
Tightness
The tightness slider lets you control overall how tight a match to a search color is required to replace it. The higher the
tightness, the less similar colors are affected and the more limited the change to the output image.
Color Pairs

Up to eight different rows of color pairs may be created. To create a new color pair, shift-click on the input image at a
location with the color you want to change. Color pairs are displayed as two color squares. The outer square is the
search color while the inner square is the replace color, so in the example above we are replacing a certain green with
blue. The chroma radius and brightness sliders give you individual control over how close the hue and saturation
(chroma) or the brightness must match for the search color to be replaced. The larger the slider, the more colors
similar to the search color will be affected.
Right-clicking on a color pair pops up an option menu that lets you make the replace color the same as the search
color, delete the color pair, add a new color pair, or manually edit the search or replace colors.
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Settings Menu
Probe Size (1x1/3x3/5x5/7x7/9x9)
These options let you control the sample size used by the probe. Larger probe sizes are useful for obtaining an
average reading of any area of the image that does not have a smooth texture; smaller probe sizes let you get
precise readings of very small areas. The currently selected probe size is shown with a check mark.

Combine Channels
This command lets you create a color image from up to three black and white images of the same size.

Color Space
This control lets you select which set of three color channels you want to combine (RGB, HSV or HSL)
Color Channels
These three controls let you assign fixed gray levels, black and white images, or 16-bit black and white images to each
channel.
If you assign a constant gray level to a color channel, that level will be applied to the channel over the entire output
image and a slider is displayed next to the color control to let you set its level. If all the channels are set to constant
gray levels, the output image is a 100x100 pixel image of a solid color.

If more than one of the controls is be set to an image then all the images must have the same type and dimensions in
pixels.
By using Combine Channels and Extract Channel, you can split and image into its component channels, adjust
them independently, and then recombine them. You can also create many interesting special effects by swapping
channels or using a channel from one color space with another.

Compare
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This transformation lets you compare two images using a variety of methods. One of the images is the input image
(Image A) and the other you select (Image B). A preview area occupies the bottom part of the dialog box and displays
the differences between images A and B according to the selected method. The size of the preview area can be
adjusted by resizing the dialog box.

Image A, Image B
The captions of the two images are displayed here. A label is also displayed just above the preview area indicating the
current orientation of the two images.
Image B
This image picker control lets you select image B. Image A is always assigned to the input image, i.e. the preceding
image in the image browser. By default, when the transformation starts up, Image B is assigned to the image
preceding the input image, if any. If no image is selected, image A is used for both images.
If the two images have different widths or heights in pixels, the smaller of the two images is padded with a white border
to match the larger one.
Output
This control lets you select what the output image will be when you click OK. If you select Image A or Image B, a
copy of the selected image will be passed through the transformation as the output image when you click OK. If you
select The compare results, the output image will look like the Compare preview image. This lets you place a
Compare transformation in the middle of a branch and control what image passes through.
Method

This tool bar lets you select how you want to compare images A and B.
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Curtain -- Displays the two images superimposed with a divider you can move from side to side like a
curtain. The divider location is displayed as a vertical line that runs from the top to the bottom of the image. Drag
the divider left or right to see more of one image and less of the other. By default, image A is on the left, but if you
shift-click anywhere in the preview area, the positions of the two images are swapped.
Horizontal -- Displays the two images side by side. By default, image A is on the left, but if you click
anywhere in the preview area, the positions of the two images are swapped.
Vertical -- Displays the two images one above the other. By default, image A is on top, but if you click
anywhere in the preview area, the positions of the two images are swapped.
Difference -- Displays image A minus image B, offset so the result is mid-level gray where they are equal.
The Strength slider (see below) appears when this method is selected so you can exaggerate differences to make
them more visible. Clicking anywhere in the preview area toggles the display between A–B and B–A.
Difference -- Displays image B minus image A, offset so the result is mid-level gray where they are equal.
The Strength slider (see below) appears when this method is selected so you can exaggerate differences to make
them more visible. Clicking anywhere in the preview area toggles the display between B–A and A–B.
A -- Displays just image A. Clicking anywhere in the preview area toggles the display between A and B.
B -- Displays just image B. Clicking anywhere in the preview area toggles the display between B and A.
Blink -- Alternately displays images A and B at a blink rate you specify with the Blinks/sec slider (see below).
Zoom controls

This tool bar lets you zoom in to compare images in greater detail.
Zoom In -- Increases the magnification factor to show more detail. Four steps equals a 2X increase.
Zoom Out -- Decreases the magnification factor to show more of the images. Four steps equals a 2X
decrease
Zoom to Fit -- Sets the magnification factor so the image just fits in the preview area.
Zoom to 1:1 -- Sets the magnification factor so one pixel of the display equals one pixel in the images.
Zooming and scrolling only affect the preview area – when you click OK, the output image includes all of both
images. If the Blink method was selected, the output image is a copy of image A.
Scroll Bars
Whenever the images are zoomed larger than the available space in the preview area, scroll bars are displayed to let
you see different parts of the images.
You can also scroll the preview area by holding down the Alt key while clicking and dragging the preview image. When
you release the mouse button, the preview is redrawn.
Blinks/sec
This slider only affects the Blink method – it controls the blink rate in frames/second.
Strength
This slider is only displayed when the difference method is selected. It magnifies differences between the two images,
making small variations easier to see.

Composite
This transformation combines an overlay color or image with the current image. It can create a range of effects from
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simulating multiple exposures to complex compositing operations like placing an object in one image behind an object
in another.
If you don’t need to align the two images and they are the same size in pixels, you can use the simpler Blend
transformation instead of Composite.

Amount
The Amount control lets you control how much of the composite transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict
the effects of the transformation to only part of the input image. This can be used to composite an object from the
overlay image "behind" an object in the input image by protecting the object with a mask.
Overlay and Overlay Amount
This control lets you select the overlay color or image.
If you select a solid color, then that color is applied as a semitransparent overlay over those parts of the input
image not protected by the amount mask. Picture Window will not let you enter an overlay amount mask or set
alignment points.
If you select an overlay image, you can use an overlay amount mask to control what parts of the overlay image
are painted over the input image and the transparency of the overlay image. This mask can be used to isolate an
object in the overlay image and composite just that object over the base image. You can also reposition, rotate,
scale, and even shear the overlay image to precisely align specific points in the overlay image with corresponding
points in the input image.
Operation
This control lets you select how the overlay color or image is combined with the input image.
Blend -- the overlay image is blended with the input image with a transparency determined by the amount control.
The result is similar to a multiple exposure.
Lighten/Darken -- the overlay image is blended with the input image, but only where it lightens or darkens the
input image.
Filter -- the overlay image is applied to the input image as a filter (similar to the way the Filter transformation
works). The result is like sandwiching two transparencies.
Subtractive Filter -- the overlay image is applied to the input image as a subtractive filter (computed as the
negative of filtering the negative of the base image with the negative of the overlay image). This is similar to the
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normal filtering except that light areas of the filter are opaque and dark areas transparent.
Soft Light -- similar to the soft light blend mode in other image editors.
Reverse Soft Light -- same as Soft Light, but with the input and overlay images swapped.
Hard Light -- similar to the hard light blend mode in other image editors.
Reverse Hard Light -- same as Hard Light, but with the input and overlay images swapped. This mode is also
known as Overlay in other image editors.
Negative -- a special effect is created where the overlay and input image are combined so as to reverse each
other.
Add -- the overlay image is added to the input image. This can generate out-of-range pixel values which are then
clipped.
Subtract -- the overlay image is subtracted from the input image. This can generate out-of-range pixel values
which are then clipped
Reverse Subtract -- the input image is subtracted from the overlay image. This can generate out-of-range pixel
values which are then clipped
Absolute Difference -- similar to Subtract except that negative differences (i.e. where the overlay image is
brighter than the base image) are converted to positive instead of being clipped to black.
Offset Difference - the result is a mid-level gray plus the input image minus the overlay image.
Color Burn -- similar to the color burn blend mode in other image editors.
Color Dodge -- similar to the color dodge blend mode in other image editors.
Linear Burn -- similar to the linear burn blend mode in other image editors.
Register -- the overlay image replaces the input image and the amount and overlay amount controls do not blend
the input image. The areas of the input image which are not covered by the overlay image show up as black in the
result image. This option is normally used to warp the overlay image into alignment with the input image.
Exposure Compensation
This slider is only displayed if the Operation is set to Filter or Subtractive Filter. It acts as a multiplier to lighten (for
Filter) or darken (for Subtractive Filter) the result.
Strength
This slider is only displayed if the Operation is set to Subtract, Reverse Subtract, Absolute Difference or Offset
Difference. It acts as a multiplier to exaggerate or reduce the differences between the two images.
Alignment
This control lets you select how the overlay image is aligned with the input image. Alignment points come in pairs
-- one in the overlay image and one in the base image. The overlay image is warped as necessary to make each
pair of alignment points line up. The warping method used depends on the number of alignment point pairs.
Unless alignment is set to None, numbered alignment points are displayed over the input and overlay images. You
can drag these points to position them -- to move all the alignment points at once, hold down Shift while dragging.
A box is also displayed over the input image that shows where the edges of the overlay image will fall. The base
image and the overlay image each have their own set of alignment points. If the display is set to split screen or to
show the input image, you can switch back and forth between displaying the base image with its control point
overlay or the overlay image and its control points. Setting the display to split screen is useful so you can position
alignment points and see the result at the same time. There are two ways to switch input images:
-- this tool bar at the top of the dialog box lets you display either the input (In) or the overlay (Ov)
image. If the overlay image is set to a solid color instead of an image, the second button is grayed out. If the
display is set to show only the output image, the entire tool bar is hidden.
The other way to switch between inputs is to use the image browser. To select alignment points on the base
image, click the Composite thumbnail in the image browser. To select alignment points on the overlay image,
click the smaller Overlay thumbnail just to the right of the Composite thumbnail in the image browser to
select the auxiliary input image.
There are a variety of alignment options that let you shift, magnify, shear, resize or warp the overlay image as
necessary:
None -- the overlay image is placed directly over the input image with their lower left corners aligned.
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1-point (shift) -- the overlay image is shifted without being scaled or rotated so as to bring one point in the
overlay image into alignment with one point in the input image.
2-point (shift/rotate) -- the overlay image is shifted so as to bring control point 1 in the overlay image into
alignment with control point 1 in the input image and the line between control point 1 and control point2 in the
overlay image is aligned with the line between control point1 and control point 2 in the input image, thus
shifting and rotating the overlay image without altering its size. Consequently, control point 2 in the overlay
image is not necessarily brought into coincidence with control point 2 in the input image.
2-point (shift/rotate/scale) -- the overlay image is shifted, scaled, and rotated as necessary so as to bring
two points in the overlay image into alignment with two points in the input image.
3-point (shift/rotate/scale/shear) -- the overlay image is shifted, scaled, rotated, and skewed as necessary
so as to bring three points in the overlay image into alignment with three points in the input image. This type of
warping is called an affine mapping.
4-point (perspective warp) -- the overlay image is warped using a perspective mapping to bring four points in
the overlay image into alignment with four points in the input image.
Number Keys
Each alignment point is labeled with a number from 1 to 4. Pressing a number key centers the display on the
corresponding control point. Pressing the same number key more than once zooms the input or overlay image
each time. This provides a convenient way to make fine adjustments to the control point locations, even when the
image is zoomed in such that you cannot see it all at once.
Nudging alignment points
You can use the following four tool bars as an aid to making fine adjustments to the locations of the alignment
points:
Auto-Align
This button is only displayed if Alignment is set to 1-point (shift), 2-point (shift-rotate) or
2-point(shift/rotate/scale). When the button is raised, it has no effect. When it is depressed, it causes
Picture Window to search the base and overlay images for distinctive features. It then searches for the
best-matching subset of features and positions the alignment point(s) accordingly so as to bring the overlay
image into alignment with the base image. Auto Alignment may fail if it cannot locate enough matching
features or if the images have heavily repeating patterns. Adjusting any of the alignment points manually
causes Auto Align to be canceled and the button is raised. If something moved between the times you took
the two photographs (such as people, grass, foliage or water), you will get ghosting when you blend the
images and the match may not be very accurate depending on what part of the images it locks onto.
Refine Alignment Point Locations
This button is displayed unless Alignment is set to None. Clicking the button causes Picture Window to
jiggle the current overlay alignment points to try to improve the match between the base and overlay images in
the vicinity of the alignment points. If Auto-Align fails to find a good match, you can position the alignment
points manually and then use this button to refine to locations for the best match.
Nudge Alignment Points
This tool bar is only displayed if Alignment is set to something other than None. Clicking any of the arrow
buttons shifts the locations of all the alignment points in the input image by one pixel in the direction of the
arrow. If you hold down the Shift key while clicking one of the arrows, it shifts by half a pixel instead. If the
base image is currently being displayed, the base image alignment points are moved -- if the overlay image is
currently being displayed, the overlay image alignment points are moved.
Rotate Alignment Points
This tool bar is only displayed when there are exactly two alignment points. It lets you fine tune the rotation
angle in increments of 1/4° -- if you hold the Shift key down, the increment is reduced to 1/16°. Alignment
point 2 is rotated while alignment point 1 remains fixed. If the base image is currently being displayed, the
base image alignment points are rotated -- if the overlay image is currently being displayed, the overlay image
alignment points are rotated.
Magnify or Reduce Overlay Image Size
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This tool bar is only displayed when Alignment is set to 2-point (shift/rotate/scale). It lets you expand or
shrink the overlay image by 0.5%, or if you hold the Shift key down, by 0.1%. Alignment point 2 is moved
further or closer to alignment point 1 while alignment point 1 remains fixed. If the base image is currently being
displayed, the base image alignment points are scaled -- if the overlay image is currently being displayed, the
overlay image alignment points are scaled.
Finding and zooming in on alignment points
Typing the number of an alignment point (1, 2, 3, or 4) re-centers the display of the input or overlay image,
depending on which one is currently selected, on the corresponding alignment point to the extent possible. Each
time you type the same number, the image zooms in one level and re-centers the display.
Using Composite with a Solid Color Overlay
This blends the input image with a solid color overlay. You can either vary the transparency of the color overlay
uniformly over the entire image or you can apply the overlay only to selected parts of the input image. If you select
Blend, the composite transformation is similar to making a double exposure. Selecting Filter simulates placing a
colored filter over some or all of an image, or you can use the Filter transformation instead.
To composite with a solid color, click on the Overlay button and choose Solid Color. This pops up a color picker you
can use to select the overlay color.
To blend the color overlay with the entire input image
Use the Amount control to select the opacity of the overlay. A 50% level gives a 50-50 blend of the input image
with the overlay color; 100% gives the overlay only and 0% gives the input image only. Blending with a light color
over the entire image gives a result like haze or a uniform light leak in your camera. Blending with a dark color
darkens the entire image.
To blend the color overlay with part of the input image
Use the Amount control to create a mask for the input image that isolates the parts of the image you want to
overlay. Use the double slider to select the opacity of the overlay over the masked and unmasked regions of the
input image. Intermediate values blend the overlay color with the input image; blending with a dark color is a good
way to darken parts of an image. Using a hard-edged mask, you can get results like pasting opaque cutouts of
colored paper over the input image.

Using Composite with an Overlay Image
This technique lets you overlay one image over another. You can vary the transparency of the overlay image using the
Overlay Amount control, and you can also restrict the effects to certain parts of the input image with the Amount
control. Finally, you can also shift, rotate, scale, and/or skew the overlay image to make it line up with the input image.
Start by selecting the overlay image into the Overlay control.
By making the overlay image semitransparent, you get effects like a double exposure. By using a hard-edged mask to
control the overlay transparency, you get an effect like a collage or photomontage. You can even place an overlay
object "behind" an object in the input image by using two masks: one for the input image and another for the overlay
image.
Overlay image and input image are the same size
This case is a lot like overlaying with a solid color (see above), except that you are now overlaying with a color
image instead. Use the Amount control to set the opacity of the overlay image. Intermediate values give a blend
of the two images. You can use a mask to selectively overlay different parts of the input image with different
amounts of the overlay image. The Amount mask selects at each point the proportions of each image to blend into
the result. A soft mask blends the images smoothly; a hard mask makes abrupt transitions between the images.
Overlay image and input image are different sizes
This case is a little more complicated because you need to define where to place the overlay over the input image
as well as its opacity. To overlay an object in the overlay image with the input image, first use the Overlay
Amount control to create a mask for the overlay image that isolates the object you want to overlay. Use the
double slider to vary the opacity of the object and the background, and position the object over the input image
using one or more Alignment points. To place the object behind an object in the input image, create a mask for
the object in the input image and select it into the Amount control. This mask protects parts of the input image
from the effects of the transformation.
For example, to overlay an image of the moon over a photograph of a mountain, start by creating two masks: one
that precisely covers the moon in the overlay image and one that covers the silhouette of the mountain in the input
image. Select the mountain mask into the Amount control, the image of the moon into the Overlay control and
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the moon mask into the Overlay Amount control. Adjust the double sliders as necessary to get the result you
want. You can position the moon anywhere you want in the input image and even vary its size and orientation by
selecting 2-point alignment.

Formulas
For information on the formulas corresponding to each Operation, see the Blend transformation.

Image Registration
Composite can be used to register two images of the same subject. This comes up for example if you take hand-held
bracketed images of the same scene intending to merge them later. First remove any barrel or pincushion distortion
from both images during the raw file processing this will improve the accuracy of the result. As long as the camera
position did not change too much between shots, you should be able to accurately align the overlay image with the
base image by just shifting and rotating it. To start, set Alignment to 2-point (shift/rotate) and set Operation to
Absolute Difference -- in this mode, when the two images are perfectly aligned, the output image will be entirely
black. Next, use the arrow buttons to adjust the shift and rotation between the two images while using the output
image as a guide -- the blacker it gets, the better the alignment. When you get close, hold down Shift while clicking
the buttons to fine tune the alignment. When you are done, change Operation to Register and click OK. The output
image will then be a version of the overlay image shifted and rotated to bring it into alignment with the base image.

Conditional Curve
This transformation increases or decreases one channel of a color image based on another. For example, you can use
Conditional Curve to increase the saturation of the lighter parts of an image while reduce the saturation of the darker
parts. Or, you could lighten or darken pixels with certain hues.
The neutral curve for this transformation is a horizontal line through the center of the graph, called the zero-line, rather
than the more familiar diagonal line from lower left to upper right. The curve represents the change, positive for values
above the zero-line or negative for values below the zero line, to be made to the channel on the y-axis. The
transformation examines every pixel in the input image and determines the value of the channel displayed on the
x-axis. The point on the curve corresponding to the x-axis value is then used to determine how much to increase to
decrease the channel displayed on the y-axis.
Adding control points to the curve that raise or lower the curve above the zero-line increases or decreases the value of
the channel on the y-axis, depending on the channel on the x-axis. For example, if the x-axis is set to Hue and the
y-axis is set to Brightness, then the brightness of each pixel in the image is adjusted up or down by an amount that
depends of its hue. The further above or below the zero-line the curve goes, the bigger the adjustment.
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The example above increases the brightness of the input image where it is red.
The conditional curve dialog box is resizable; the larger you make it, the larger its curve control and the sliders
become.
Amount
The amount control lets you control how much of the brightness curve transformation is applied to the input image.
You can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict
the effects of the transformation to only part of the input image.

Curve
The curve control occupies most of the dialog box. Where the curve lies above the horizontal midline, the channel
associated with the Y-axis is increased. Where the curve lies below the midline, the channel is decreased.
Strength
The strength slider amplifies or attenuates the adjustments made by the curve. It is easier to make fine adjustments if
the strength is reduced below 100%. For dramatic effects, increase the strength.

Color Space
If the input image is color then this control lets you select whether you want to work in the HSV or HSL color space.
When you lighten an image using HSL, it becomes whiter and may appear washed out. When you lighten an image
using HSV, it retains the relative proportions of its red, green and blue color components. When you darken highlights
using HSL, they become more saturated.
Adjustments to hue apply a positive or negative offset to the input hue value which corresponds to a clockwise or
counter-clockwise rotation around the color wheel. Adjustments to saturation or brightness move the value towards
100% if the curve is above the zero-line or towards 0% if the curve is below the zero-line.
Y-Axis
This control selects which channel (Hue, Saturation or Brightness) is assigned to the y-axis.
The height of the curve corresponds to an increase or decrease of the selected channel. Zero shift is represented by a
horizontal line in the middle of the curve area. If Hue is selected for the y-axis, values above this line shift hue
clockwise and below the line shift it counter clockwise. If Brightness or Saturation are selected, values above the
line increase the brightness or saturation while values below the line decrease it.
X-Axis
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This control selects which channel (Hue, Saturation or Brightness) is assigned to the x-axis.
Base Histogram on Masked Area Only
The curve control displays both a histogram and a curve. If this button is raised, the histogram is based on the entire
input image. If depressed, the histogram is based on just the currently masked area as defined by the amount mask. If
there is no mask, the histogram is based on the entire image. If there is a mask but it is entirely black, the histogram
is not displayed. Changing this setting only affects the way histograms are displayed and has no effect on the output
image.
If you are using a mask to limit the action of the transformation to just part of the image, this control lets you see the
histogram of just the part you are adjusting.

Tips
To make clipped pixels visible while adjusting curves, turn on Show Clipped Highlights or Show Clipped Shadows
in the main tool bar

.

Conformal Mapping
Conformal mapping generates different effects based on functions of a complex variable. Complex numbers have a
real and imaginary part which may be thought of as x and y coordinates. A complex function maps one complex
number to another. These mappings have interesting mathematical properties such as preserving the angles between
intersecting lines, but mostly they are a way to achieve some unusual distortions. Each mathematical function has its
own special character which is best discovered by experimentation.

Input Image

Mapped Using 1/z

When you start up the Conformal Mapping transformation, it displays an overlay over the input image window
consisting of a control point to set the center of the image. You can drag this to a different location to offset the input
coordinates to the complex function.
The output image created by this transformation is always the same size as the input image.
Type
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This control lets you select the mathematical function to use for the mapping. Each function has its own unique look.
Tile
Tiling can be either on or off. When it is on, the input image is treated as though it covers the entire x-y plane by being
replicated ad infinitum. This setting produces some very striking effects. If tiling is off, any coordinates that fall outside
the input image simply show up as black.
Pre- and Post-Magnification
These sliders let you scale the coordinates entering the mapping and exiting the mapping. The results of the two are
somewhat different and both are worth experimenting with.
Antialias
This control lets set the antialiasing level. The higher the value, the more accurate the result image but the longer it
takes to compute.

Contour
The Contour transformation creates contour lines along areas of equal luminance. It can be used to outline features in
an image. You have the option of either including the image in the final output or outputting just the contour lines.

Number of Contour Lines
Contour lines are equally spaced in brightness.
Contour Line Color
The color of the contour lines.
Background
The background can be the original image or background mode which allows you to choose solid background color. If
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you pick background mode, the original image is excluded from the output producing a paint by numbers effect.
Background Color
The color of the background in background mode.
Transparency
The transparency of the contour lines.
Smooth
Selects whether the contour lines are smoothed.

Color Space
This control lets you choose how brightness is defined for calculating brightness intervals for contour lines. The
choices are HSL and HSV.

Convert
This transformation converts images from one type to another. The image types Picture Window supports are:
Binary

1-bit pixels of only two colors, black and white.

8-bit Black and White
24-bit Color

24-bit RGB pixels in which each channel has a range of 0..255.

16-bit Black and White
48-bit Color

8-bit pixels that can be any of 256 different shades of gray.

16-bit pixels that can be any of 65536 different shades of gray.

48-bit RGB pixels in which each channel has a range of 0..65535.

Convert From
This control displays the type of the input image.
Convert To
This control lets you select what type of image you want to convert the input image to. If the types of the input and
output images are the same, the transformation simply makes a copy of the input image.
Tips
When converting to an image that has more bits per pixel or from black and white to color, the result image is visually
identical to the input image (but takes up more memory).
If color management is enabled, the color management engine is used to convert between black and white and color
or vice versa. This corrects for any differences in gamma and white point between the input and output image profiles.
When converting from 8-bit to 16-bit images, the low-order 8 bits are filled with random data.

Copy
This transformation creates a copy of another image as a new top level image.

Input Image
This control lets you select the image you want to copy. The output image will be a copy of the selected input image.
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Tips
This transformation is useful if you want to create a workflow into which you can substitute new images that have
already been created in the image tree.
For example, start by running Copy to create a new top level image. Then proceed to add the transformations of your
workflow below Copy. When you double click on Copy, you can use its Input Image control to select a different
starting image. When you click OK, the workflow then recalculates based on the new image.

Create Profile
Using a custom profile helps ensure accurate color and tonal reproduction when you scan photographic prints or
transparencies or take photographs with a digital camera.
A custom scanner profile can take the guesswork out of scanning and give you accurate results every time without
having to adjust curves or make color corrections.
Custom profiles for digital cameras can help you reproduce color accurately, but to make this work you must use the
same lighting and camera settings (exposure, saturation, contrast, white balance, color space etc.) when
photographing the test target as when photographing the subjects for which you want to use your profile. This makes
digital camera profiles most useful for studio work, duping transparencies, photographing objects or artwork using a
copy stand, table top or catalog photography, or other situations where lighting and exposure are carefully controlled.
You can also create a generic camera profile by photographing the test target in full daylight.
Profiles are created by scanning or photographing a test target which contains a number of color and gray patches
each of which has been accurately measured with a spectrophotometer. The RGB values produced by the scanner or
digital camera are then combined with reference values for the test target to produce a profile that a color
management system can use to convert digital images from your input device to a standard color space.
For a variety of reasons, no test targets are available for color negative film and it is not practical to use color negative
film in a color managed environment.

Test Targets
The test target is key to making a scanner or digital camera profile. Picture Window currently supports a number of
types of test targets as described below.
Test targets are fragile and should be handled with care and kept clean. Avoid touching the color patches, keep your
target it in its sleeve when not in use, and store it in a safe, dry dust-free location. Do not leave a transparency test
target on a light table for any length of time as it may fade.
IT8

Kodak Q-60

Wolf Faust IT8

IT8 (also called Q-60 by Kodak) test targets have been an industry standard for quite a few years, and are
manufactured by several sources including the major film suppliers: Kodak, Agfa and Fuji. They contain a large
number of gray and color patches, are reasonably priced, and readily available in both print and transparency film
versions from a number of suppliers. IT8 targets come with a reference file that contains precise measurements of
each color patch made with a spectrophotometer - you will need this reference file to create your profile. IT8
targets are a good choice for profiling transparency and flatbed scanners. Unfortunately since Kodak went out of
business, they are no longer manufacturing Q-60 targets.
The rightmost three columns (20-22) of the IT8 target are manufacturer-dependent and are not used in the profiling
process.
Original ColorChecker
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The original ColorChecker - sometimes called the ColorChecker 24 since it has 24 patches - has been around for
a very long time. While you can make a scanner or camera profile using it, a target with more color patches will
produce better results. ColorCheckers are available in a large 9”x12” version and in a handy miniature version,
very convenient for field work.
Datacolor SpyderCheckr 24 and SpyderCheckr 48

Datacolor, which produces the popular Spyder monitor calibration tools, also sells two targets you can use for
profile creation and color correction: the SpyderCheckr 24 and the SpyderCheckr 48 with 24 and 48 color patches
respectively. The SpyderCheckr 24 is very similar to the ColorChecker 24, but with some of the patches arranged
differently. The SpyderCheckr 48 includes the same patches as the SpyderCheckr 24 on the right hand side but
adds 24 additional patches on the left. It also comes in a folding protective case which makes it convenient for
field work.
ColorChecker SG and ColorChecker DC

ColorChecker SG

ColorChecker DC

The ColorChecker SG (SG stands for semi-gloss) is a target designed especially for profiling digital cameras. One
nice feature of this target is that there are redundant white patches around the edges and in the center that can be
used to check for non-uniform lighting. The SG replaces the now discontinued ColorChecker DC (Digital Camera)
version. The SG also contains an approximate copy of the original ColorChecker 24 color patches embedded just
above and to the right of the center.
ColorCheckers are made by applying specially prepared relatively permanent pigments to a rigid cardboard
backing. For this reason, custom reference files are not required as there is little variation among targets, although
X-Rite has released two sets of reference files: one for targets manufactured before November, 2014 and one for
targets produced after that date. The rigid backing makes ColorCheckers easier to handle and lets them stand up
by themselves. In addition, the pigmented surfaces are less shiny than printed IT8 targets and thus photograph
with fewer reflections.
For these reasons, ColorChecker SG or DC is a good choice for camera profiling. Wolf Faust also makes a
letter-size IT8 target printed on matte paper with a rigid backing that is considerably less expensive than the
ColorChecker SG, but the patches do not cover as wide a gamut.
ColorCheckers - originally produced by Macbeth - are now made by X-Rite (www.xrite.com) which purchased
Gretag after they purchased Macbeth. They are widely available from suppliers of photographic or pre-press
equipment.
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HCT

The HCT from Hutcheson Consulting (www.hutchcolor.com) is the ultimate test target for high end scanners. It
has more than twice the number of patches as an IT8 and comes in a variety of formats and media. Like the
ColorChecker SG, it has redundant white patches around the edges and in the center to check for uneven lighting.
Because it has so many patches, even tiny variations in lighting or errors in the reference file can create artifacts
in profiles created using this target. For this reason it is only recommended for use with high end flatbed, film or
drum scanners, and you will likely get better results profiling digital cameras or consumer/prosumer scanners with
an IT8 target or ColorChecker SG.
Digitizing Your Test Target
Before you can create a scanner or digital camera profile, you need to scan or photograph your target. Consistent
workflow when capturing this reference target image is critical and is a little different for scanners and digital cameras.
Scanners have the advantage that their light source is built in. The light source, in addition to having a carefully
selected color spectrum, is generally quite uniform across the scanning area. For this reason, you should not need
more than one scanner profile. On the other hand, the improvement in color accuracy from a custom scanner profile
will in most cases be subtle.
For cameras, there are many possible sources of illumination, each with its own spectral characteristics. A single
scene may easily include several light sources such as sunlight, blue skylight, overcast skylight, as well as different
kinds of artificial illumination. Adding to differences in illumination are various camera settings which affect the color
and contrast of the image, such as the white balance setting. Finally, post-processing such as raw file conversion can
greatly affect the way images look.
There are two basic approaches to camera profiling - creating a generic camera profile or creating a special purpose
profile tailored to specific conditions.
The idea behind a generic profile is create a single camera profile that provides consistent color from the camera.
Using such a profile, images will still look different under different lighting conditions or camera settings. For example,
a photograph taken under tungsten lighting or at sunset will look orange compared to the same scene photographed in
daylight. Although tricky, creating generic camera profiles is possible, but they have limited utility.
The goal of special purpose profiles is to compensate for the varied effects of illumination, camera settings and
post-processing, and to render a scene as it would appear under standard viewing conditions. Applications for this
kind of custom profile might be studio portrait or catalog photography, photographing artwork for reproduction,
documenting archaeological objects for a museum, medical/dental photography, or forensic photography.
Scanners
Before you start, make sure your test target and scanner are clean.
If you are using a flatbed scanner, first clean the scanner glass; if you are using a film scanner, give it a blast
of compressed air - this will save time later retouching the image. It is also a good idea to let your scanner
warm up as the lighting may change color slightly right after you turn it on.
Set your scanner software to make no automatic adjustments to the color, contrast or brightness of the image.
Also, make sure any scanner color management and auto-exposure settings are turned off. Scan using the
maximum bit depth your scanner supports. Some scanners can produce 48-bit color scans (16 bits per
channel) while others, even if they internally scan at more than 8 bits per channel can only save 24-bit color
images (8 bits per channel). You will get better results profiling with 16 bits per channel than with 8. Select a
scanner resolution that yields at least 1000-pixels across the longer dimension of the part of the image
covered by the target. The profile generated from the scan will only be valid for subsequent scans made using
the same identical bit depth, color, contrast and brightness settings you use to scan the target, so make sure
you record this information for future reference. If you are profiling a transparency scanner, you will get
slightly more accurate results if you use a test target made from the same film type you will be scanning. The
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differences are subtle, but worth taking into account if you want the most accurate possible results.
If you are profiling a flatbed scanner, if you can, place a sheet of black paper, cardboard or velvet behind your
test target covering the entire scanner bed. This helps reduce brightness variations resulting from flare light
reflected from the white underside of the scanner lid.
Once you have captured a good image of your test target, retouch it as necessary using the speck removal or
cloning tools to clean up any dirt or scratches as non-uniformity in the color patches can lead to errors.
Finally save the file in TIFF format with a name that includes the type of scanner or camera, any custom
settings, and the date.
Make sure you record any scanner settings that affect the color or tonality of images since you will need to
use the exact same settings for subsequent scans if you want the profile to remain valid.
Digital Cameras
Before you start, make sure your test target is clean.
The profile you create will only be valid for the exact lighting conditions and camera settings in effect when you
photographed the target. A camera profile created with the correct white balance setting for the light
illuminating the test target will however be more or less generic for the camera. Getting a good image from a
test target is a lot harder with a digital camera than with a scanner.
When creating special purpose profiles, first set up your lighting and, at the beginning of a session,
photograph the target placed where the subject will be located. Then, using the same camera settings
photographs your subject. When you are done you will be able to create a profile from the target image to
correct the rest of the images.
The image of the test target needs to have suitable values for the darkest and lightest patches. The lightest
patch should come out slightly darker than pure white and the dark patch a little lighter than pure black. Try
bracketing your exposures and select the one that keeps the gray patches centered in the tonal range.
If you are using raw files, make sure all the settings in your raw converter are set so as to make as few
changes as possible to the image, and use these same settings to process subsequent images.
If the image of the target is too distorted, there will be problems reading some of the color patches. A little care
when photographing the target will save a lot of trouble later. If necessary, keep the target flat by taping its
corners to a flat surface, but be careful not to get tape near any of the color patches. Line up the camera with
the target so the image is rectangular, and center the target in the viewfinder. Avoid using wide angle zoom
settings as they are prone to barrel distortion unless you are prepared to remove it in subsequent processing.
Don't try to fill the frame with the target as this will produce more distortion than using just the central area.
This will also minimize light falloff in the corners of the frame.
Try to get at least 1000-2000 pixels across the target. Don’t save the image as a JPEG unless this is the only
available option. If possible, save as a raw file. Try not to fill the entire frame with the target image. In addition
to reducing brightness variations from lens vignetting, a full camera resolution image is overkill for profiling
purposes.
The entire target must be evenly lit. Photographing the target under full sunlight or an overcast sky is a good
way to get uniform lighting. It is harder to get uniform lighting indoors or with a flash. Try to avoid placing the
target near bright objects that may be reflecting light onto the target. Due to their spectral qualities, fluorescent
lighting should be avoided. When creating a generic profile, photograph the target evenly illuminated by
sunlight near mid-day.
Avoid reflections from the target. Do not use an on-camera flash as it will produce a hot spot in the center of
the image. Also try to place the target where colored light will not reflect onto it from nearby objects.
Once you have captured a good image of your test target, use the speck removal or cloning tools to clean up
any specks in the patches.
Finally, save the file in TIFF format (preferably 48-bit color) with a name that includes the type of scanner or
camera, any custom settings, and the date.

Creating a Profile
Armed with your target image file, you are ready to create a profile, so start up Picture Window, open the target
image, and select the Create Profile transformation.
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Target Type
Select the type of target you are using (IT8, ColorChecker SG, ColorChecker DC, ColorChecker, HCT,
SpyderCheckr 24 or SpyderCheckr 48).
Reflective/Transmissive
While this setting does not affect computation of profile data, it does set a flag in the saved profile that indicates if
the profile was made from a reflective (paper) or transmissive (film) target.
Settings Menu
Clicking on the Settings button displays the options menu. The available options are described in Appendix C. In
most cases the best results will be obtained with default settings.

An overlay is displayed superimposed on the input image window indicating the locations of the gray and color
patches. It is important to select the correct Target Type (see above) so the overlay matches the target image.
Before proceeding, align the overlay with the patches in the target image. You can adjust the overlay by dragging
its corners, edges, or its interior.
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Reference File
Click the Browse... button and select the reference file for your target. It is important to use the correct reference
file. The target should be labeled with a batch or serial number that identifies the corresponding reference file.
Picture Window comes with reference files for all ColorCheckers and SpyderCheckrs. For other targets there
should either be a reference file that came with the target or you should be able to download one. The following
are locations on the internet from which you can download reference files for certain test targets:
Kodak Unfortunately, Kodak reference files are no longer available for download
Wolf Faust
http://www.targets.coloraid.de
HCT
http://www.hutchcolor.com/HCT_data.htm
By default, Picture Window looks for reference files in the following folder:
My Documents\Picture Window Pro\Reference Files
If you copy your reference file to this folder, the Browse button will take you to the right place. Otherwise you can
simply navigate to the folder where the reference file is located.
Profile Description
The description you enter will be embedded in the profile you create. Most color management applications including Picture Window - identify profiles by their description and not by their filename, so be sure to enter
enough information in the description so you can recognize your profile later. At a minimum you should include the
make and model number of your scanner or camera. You might also want to include the date and any special
conditions under which the target image was created or the image was processed.
While technically legal within a profile description, using the characters “/”, “\” or “:” is not recommended as they
are illegal within a filename. When you eventually go to save your profile or profile log, the default filename is
derived from the profile description.
You must specify a profile description before you can build a profile.
Copyright Notice
A copyright notice is optional. You may choose to include a copyright notice if you need to establish legal
ownership of the profile you are creating or to limit its distribution rights. A standard copyright notice looks like this:
Copyright © YEAR NAME, All Rights Reserved
where YEAR is the year the profile was created and NAME is the name of the entity claiming ownership of the
profile.

Building the Profile
Once you have entered all the necessary information, click Build Profile at the top of the dialog box to compute
the profile and display the results.
If there are no errors, the profile is computed and a summary of the results is displayed on the right-hand side of
the dialog box.
If errors were detected while computing your profile, Picture Window Pro displays an error message (see Appendix
B for a list). The most common problem is misalignment of the overlay or some other problem that makes one or
more of the color or gray patches non-uniform. If this occurs, problem patches will be identified with an X on the
overlay when you click OK to dismiss the message.
Initially, the results displayed consist of a standard CIE diagram illustrating the approximate color gamut of your
scanner or camera as a white triangle. For reference purposes, the sRGB color gamut is also displayed as a dark
gray triangle. A small circle is also displayed corresponding to each color patch in the target.
Using the tabs below the diagram, you can switch the display from the gamut to the gamma curves that linearize
the scanned data (see below) or to the profile log. It is a good idea to check the gamma curves to make sure they
are smooth since kinks in the curves indicate problems with the gray patches in the target. If this occurs, you may
want to check one of the Smooth Gamma Curves menu items in the options menu and rebuild the profile. If the
target image is clipped, there will usually be an kink at one end of the curves or the other.
To save your profile, click Save Profile and select a pathname for your profile. By default, the profile is saved in
your system profile folder so it can be used by other programs.
Clicking the Profile Log tab displays various useful details about the profile. To save this information as a text file,
click the Save Profile Log and select a pathname for your report. For information on profile logs, see Appendix A.
The output of the Create Profile transformation is a copy of the target image with the computed profile applied to
it and then converted to the working color space. This displays a corrected version of the test target you can use
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to confirm that the profile creation process was successful.

Using Custom Profiles
Once your profile has been created and saved in the system profile folder, it is ready to use. There are two ways to
use a profile to color correct images:
The Change Profile transformation
The most straightforward way to apply a scanner or camera profile to an image that has been captured under the
same conditions and workflow as the target image is to use the Change Profile transformation. First select the
image you want to correct, then select the Change Profile transformation. Next specify the scanner or camera
profile as the custom Input profile.

It is important to convert the input image to the working color space so its RGB data will be converted to standard
values that can be combined consistently with other images. In this case, set Change to Image Data and
Profile. Then select the desired output color space -- generally this will be the current working color space -- as
the Output profile. Click OK to complete the operation.
Alternatively, you can simply assign your custom profile to the image and defer the choice of converting to a
standard color space until later. You can do this with the Change Profile transformation by setting Output profile
to your custom profile and setting Change to Profile Only.

In either case, you should see a color shift between the input and output images reflecting the corrections made
by the profile. The example below shows a photograph of an IT8 target taken on a copy stand with halogen lights
(thus the orange cast). On the right is the same image corrected using a custom profile created from the target
image.

Original IT8 Target Image

Corrected Target Image
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Appendix A - How to Read the Profile Log
The profile log is a text file containing detailed information about the profile you just created. The information in the log
is organized as follows:
Date -- the date the log was created.
Target Type -- the type of target used to create the profile.
Description -- the profile description.
Copyright -- the profile copyright notice.
Red, Green and Blue Primaries
Estimated CIE XYZ and CIE xy values for the red, green and blue primaries are given. The CIE xy values define
the vertices of the gamut triangle displayed in the chromaticity diagram. The white point for scanner profiles is
always specified as D50.
The reported primary values are estimates and not direct measurements as there is no way to create a test target
with pure red, green and blue color patches - consequently the values may not be accurate and should only be
used for making relative comparisons between different scanners. While scanner primaries are included in the
scanner profile, they do not affect conversions from the scanner color space to the working color space as this is
done using lookup tables.
Dmin and Dmax RGB values
These are the measured RGB values of the darkest and lightest gray patches in the target on a scale from 0.00%
(black) to 100.00% (white).
For scanners, the Dmax value should be a little above 0.00% and the Dmin should be a little below 100.00%,
indicating that none of the gray patches has been clipped. Since the darkest patch generally reflects (for flatbed
scanner) or transmits (for a film scanner) some light, its measured value will usually not be 0%. Similarly, the
lightest patch will absorb some light and its measured value will not be 100%. This is perfectly normal and not a
cause for concern. If you are seeing values of 0% or 100%, this means that you are losing some shadow or
highlight detail and need to rescan.
For digital cameras, the situation is more complicated since an outdoor scene may include deep shadows that are
darker than the darkest target patch or highlights lighter than the lightest patch. For studio photography, this
should be less of a problem as the range of densities of the target should be representative of subject brightness
values.
White, Gray and Black RMS Non-uniformity.
These are measures of the variability of the redundant white, gray and black patches scattered around the target
(ColorChecker SG, ColorChecker DC and HCT only). Values greater than 5% to10% indicate uneven target
illumination.
Gray and Color Uniformity, and Delta E
These tables list the RMS uniformity, and Delta E for each gray and color patch in the target.
If the uniformity error for a given patch is large (> 5%), this indicates that the image of that patch may be noisy,
stained, include specks or be uneven for some reason.
The regression error indicates how far the measurement of a given patch differs from the predicted value based on
the regression model. A large number (> 5) may indicate some nonlinearity in the scanner, a problem reading the
patch, uneven target lighting, problems with the spectral properties of the scanner light source, or simply an
inconsistency between the target and the reference file. These inconsistencies can arise from variations among
individual targets in a batch, aging of the target, dirt on the target, or abrasion of its surface. In some cases,
regression errors are reduced considerably when creating a custom reference file by measuring all the patches
with a spectrophotometer, or by using a different target with a more accurate reference file. This means that errors
may be a result of target inconsistency and not scanner nonlinearity. For this reason, Eliminate All Residuals (see
Appendix C) is turned off by default since there is no point in modeling errors in the reference file. If you are using
a custom measured reference file, you may want to select Eliminate All Residuals to increase the accuracy of
the profile. In this case, Picture Window still reports the regression errors from the regression model even though
these are all reduced to zero in the final profile.
Even if your target has a few regression errors in the 5-10 Delta E range, this does not mean there is anything
significantly wrong with the profile your created as the regression process averages the response over all the
patches and normally still produces very accurate results even if a few errors are large.
Errors larger than 10-20 Delta E may indicate a some kind of problem with the input image, reference file, target or
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scanner.
The Delta E values represent the color differences between the values predicted by the regression model and the
reference values expressed in standard CIE Lab ∆E units.

Appendix B - Error Messages
This section lists error messages listed alphabetically and explains what they mean and what you can do about them.
Cannot profile negative images
If the brightness of the gray patches is reversed, then likely you are attempting to create a profile using a negative
image which is not supported.
Illegal reference file: <pathname>
Before reading a reference file, Picture Window Pro does a few tests to see if it is a valid file and that it was made
for the type of target you have specified.
Non-uniform target illumination detected
Some targets include redundant white, gray and black patches in various locations intended to be used as a
check for non-uniform target lighting. Picture Window examines these patches and issues this warning if it finds
significant variation among these extra patches. If you are profiling a digital camera, this may indicate that the
target was unevenly lit when you photographed it. If you are profiling a scanner, it may indicate that the scanner
light source is not uniform over the scanning area.
One of more gray patches not in increasing brightness order. Target lighting may be uneven.
Picture Window examines the gray patches in the target to make sure the measured brightness of each
progressively lighter patch is greater than the previous patch. If any of the values is out of sequence, this may
indicate that the target was unevenly illuminated or the target image is noisy. For targets such as the HCT which
has many very closely spaced gray patches, this is not uncommon. If you are getting this warning, try selecting
one of the Smooth Gamma Curves options in the Settings menu (see Appendix C) to reduce noise in the gray
measurements.
Regression error
The regression process performed to model the scanner’s response has failed. Normally this means there is a
serious problem with the target image file or the reference file. If both files are OK, you can try changing to a
different regression model (see Appendix C).
Some gray or color patches are non-uniform. Bad patches will be identified with an X when you click OK.
Picture Window samples the central part of each color patch at 441 different points and averages the results. It
also computes the standard deviation of the measurements and displays this error when that values exceeds a
preset threshold. Generally patches may be non-uniform if the target image has dust specks or if the image is
unusually noisy. If the image is basically OK, you can increase its uniformity by applying a median blur to it or by
using retouching tools to clean up the image.

Appendix C – Settings Menu
This section describes the options available in the options menu.
Expand Target Dynamic Range
If this item is checked (the default), the target image is adjusted so that its darkest patches are pure black and its
lightest patches are pure white. If it is not checked, the tone curve for the profile is generated by extrapolating the
measured curve out to full black and full white. This can cause brightness changes when applying the profile as
well as kinks in the tone curve.
Regression Type (Linear / Quadratic / Cubic)
Picture Window Pro can perform linear, quadratic or cubic regression to model the behavior of the input device. If
the test target has a sufficient number of color patches and the reference file is accurate, cubic regression will
produce the most accurate results. The ColorChecker or SpyderCheckr 24 targets have too few patches to
perform cubic regression. When either of these targets is selected, quadratic regression is used if you specify
cubic.
Residual Handling (Eliminate All Residuals)
Normally a profile’s color lookup tables are generated by using a linear, quadratic or cubic model of the response
of the scanner or digital camera. In most cases, the regression model, especially cubic regression, closely
approximates the measured color response. You can check how well the model fits the data by looking at the
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Delta-E errors in the profile log. If all or nearly all the values are small (mostly less than 2.0-3.0 possibly with a few
outliers less than about 5.0), the regression model is an good fit to the measured data. If some values are larger,
this means that the values in the reference file are inaccurate for the target or that the scanner or digital camera
has characteristics that are not accurately modeled.
When you select Eliminate All Residuals, Picture Window applies a nonlinear model to the residual errors from
the regression model when creating the profile. This distorts the color lookup tables in the profile so they precisely
match all patches in the target to their corresponding reference values, but can introduce artifacts in the profile if
the regression errors are due to inconsistencies between the target image and the reference file or if you are using
a target with a small number of patches.
Smooth Gamma Curves
When Smooth Gamma Curves is selected, the sequence of measured gray patches is smoothed. This can be
helpful in reducing wiggles in the gray curve that can occur if you are using a target such as the HCT that has
many closely spaced gray patches. Select the smallest amount of smoothing (None, Light, Moderate, or Heavy)
that produces a curve without kinks. Smoothing is not recommended for targets such as the ColorChecker or
SpyderCheckr 24 that have a small number of widely spaced gray patches.

Crop
This command lets you crop an image, discarding that part of the image that lies outside the cropping rectangle. The
cropping rectangle can be both resized and rotated.

Selecting the Cropping Rectangle
The cropping rectangle is displayed as an overlay on the input image. Initially it is set to cover the entire input image.
If Proportions is not set to Arbitrary (see below), the proportions of the cropping rectangle are locked to the
proportions you select.
You adjust the cropping rectangle by dragging one of its four corners, four sides, or the interior of the crop box. The
width, height, size, and margins of the resulting image are updated in the Crop dialog box as you adjust the cropping
rectangle. You can also rotate the cropping rectangle by dragging one of the corners while holding down the Shift key.
Dragging a Corner
When you drag one of the corners of the cropping rectangle, the center of the cropping rectangle remains fixed
while the cropping rectangle grows larger or smaller.
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Rotating the Crop Box
If you hold the Shift key down while dragging one of the corners of the cropping rectangle, the crop box rotates
about its center. You can also set the rotation angle in degrees directly by entering it into the Angle control.
If the rotation angle is zero, the input image is cropped without resampling. If the rotation angle is not zero, the
input image is resampled to produce the output image which can cause a slight softening of the image.
Dragging a Side
When you drag one of the sides of the cropping rectangle, the opposite side remains fixed. If the proportions of
the cropping rectangle are Arbitrary, the side you are dragging and the opposite size stay the same length. If the
proportions of the cropping rectangle are fixed, the side you are dragging and the opposite side change in length
to preserve the proportions while staying centered.
Dragging the Interior
When you drag the interior of the cropping rectangle, the entire rectangle moves while keeping the same size.
As an alternative to positioning the cropping rectangle overlay by dragging its interior, you can change the part of
the input image revealed within the cropping rectangle by clicking and dragging the output image. This has the
effect of moving the cropping rectangle in the opposite direction and is like moving a picture behind a picture frame
to change what part of the image shows through. If the cropping rectangle covers the entire input image, you
cannot drag it as there is nowhere for it to move. The output image updates automatically if you stop dragging it
for at least 1/4 second.
Right-Click Menu
If you right-click on the input image, Picture Window displays the following menu:

Reset cropping rectangle to entire image -- selecting this item resets the cropping rectangle to the entire input
image while leaving all other settings unchanged.
Reset cropping rectangle rotation angle -- selecting this item sets the angle of the cropping rectangle to zero
while leaving all other settings unchanged.
Number Keys
Each of the four corners of the crop box is labeled with a number from 1 to 4. Pressing a number key centers the
display on the corresponding control point. Pressing the same number key more than once zooms the input image
each time. This provides a convenient way to make fine adjustments to the control point locations, even when the
image is zoomed in such that you cannot see it all at once.
Crop Box Tool Bar
This control lets you reset or re-center the cropping rectangle
-- makes the cropping rectangle include the entire input image.
-- centers the cropping rectangle horizontally
-- centers the cropping rectangle horizontally
-- sets the cropping rectangle to match the currently zoomed and scrolled view of the input image
Proportions
This control lets you specify if or how the proportions of the cropping rectangle are constrained. Since image
dimensions are always an integer number of pixels, the actual proportions of the output image may differ slightly from
those you select.
Arbitrary -- lets you adjust the cropping rectangle (by clicking and dragging or by entering exact margin values)
to any proportions you wish.
Preserve Original -- preserves the original proportions when adjusting the cropping rectangle
Custom -- lets you enter width and height values. Once you enter these values, the proportions of the cropping
rectangle will be locked to this ratio. For example, if you increase or decrease the width of the cropping rectangle,
its height will automatically be adjusted to maintain the proportions of the rectangle as close as possible to the
specified ratio.
If you select one of the standard proportions, the width and height are set accordingly and the proportions of the
cropping rectangle are locked to the specified ratio. To specify a vertical orientation for the cropping rectangle,
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select Portrait; to specify a horizontal orientation, select Landscape.
If you apply the Crop transformation to a new image whose dimensions are different from the original image,
Proportions are reset to Arbitrary, but the size and location of the crop box relative to the image is preserved.
Custom Proportions
The width and height readouts display the ratio of the width of the output image to its height (not including any
borders).
Grid
This control lets you superimpose a grid over your image as a composition guide – None, NxN (from 2x2 up to
999x999), Custom, Diagonal, Golden Mean, Westhoff Diagonal, Golden Triangle Left, Golden Triangle Right,
and Circular are supported. The grid is intended as a guide and is not part of the image.
Custom Composition Guides
Custom composition guides can be created and stored as files in the Composition Guides sub-folder of the
default settings folder. The filenames of the composition guide files in this folder are listed at the end of the grid
menu. Click here for information on creating custom composition guides. If you use a custom composition guide
and then rename or delete the file or if you move to a computer on which the composition guide is not installed,
you will get an error message and the grid will be set to None.
Width, Height and Image Size
The width and height readouts display the width and height of the output image in the current units. The Image Size
readout shows the size of the image data in memory in megabytes (MB).
Units
The units control lets you select the units used in the width, height, and margin readouts. You may select pixels, in,
mm, or cm. Regardless of the units setting, the up/down margin adjustment buttons always increment or decrement
the position of the cropping rectangle by a single pixel at a time.
Margins and Angle
Left, Right, Top and Bottom margin widths are displayed in two rows.
The margin settings control the width of the left, right, top, and bottom margins in the current units. Margins are the
amount sliced off the input image on each side. To the right of each control is a pair of buttons you can use to make
single pixel adjustments to the margin widths, giving you fine control over the positioning of the cropping rectangle.
Margins can be set either by entering numbers directly into the controls or by adjusting the cropping rectangle overlay
on the input image window.
The Angle control show the rotation angle of the crop box in degrees measured clockwise. You can enter an angle in
the control if you need to set the value directly. Otherwise it is updated automatically as you rotate the crop box by
dragging one of its corners with the Shift key depressed.
Resize
This checkbox gives you the option to resize the cropped image. When checked, additional controls become visible.
Since the resizing is performed as a separate operation after cropping, it is not reflected in the output image until you
click the OK button.
If the Resample box is unchecked, the image dimensions in pixels are left unchanged, but the resolution (dpi) setting
is adjusted to alter the physical dimensions of the image according to your specification.

You then set the width or height of the image in inches, cm or mm.
If the Resample box is checked, additional controls become visible:

You set the width of height of the image to a given physical size in pixels, inches, cm or mm. You can also specify the
resolution in dpi as well as the resampling method.

298

Default Settings
When you save the current crop settings as defaults (using the Settings menu), the cropping rectangle is also saved.
Since this rectangle only applies to images of the same dimensions, it needs to be adjusted when the settings are
applied to an image of a different size. The way this is done depends on the Proportions setting.
If the new image is the same size as the original image, the cropping rectangle and its proportions are preserved.
If Proportions is set to Arbitrary, the cropping rectangle is set as a proportion of the image width and height. For
example, if you cropped the original image to include just the right half and then saved this as the default, applying
those settings to other images would also crop just the right half, regardless of the size and shape of the image.
If Proportions is set to anything other than Arbitrary and the image size has changed, the new cropping
rectangle is made as large as possible with the specified proportions, ignoring the size and location of the
cropping rectangle in the default settings.

Settings Menu

Reset cropping rectangle in batch mode -- If this item is checked, then the cropping rectangle is reset to cover
the entire image for each new image when Crop is executed as part of a Batch Process. Otherwise, the cropping
rectangle from the previous image is used as a starting point.

Tips
There are two useful techniques for making very precise adjustments to the cropping rectangle. First, you can zoom
the input image in to 1:1 or higher so you can see exactly where the edges of the cropping region lie. Second, you can
adjust the cropping region in one-pixel increments using the up/down arrows in the margin settings.

Crop Marks
Crop marks are an aid to cutting a precise border around a printed image using a paper trimmer. The Crop Marks
transformation adds a border to an image and places crop marks in that border.

Line Length
This determines the length of the crop mark lines. You can set the units to pixels, inches, mm, or cm.
Line Thickness
This determines the thickness of the crop mark lines in the same units you used for the line length.
Line Color
This sets the line color.
Setback
This sets the distance that the crop marks are set back from the image margin (see below).
Margin
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This sets the width of the margin you want to leave around the image after it is cropped (see below).
Border Color
This sets the color of the border. To make the crop marks visible, the border color must be different from the line color.

Dehalo
The purpose of this transformation is to reduce halos in oversharpened images. While it is better to use one of Picture
Window's sharpening transformations such as Multipass Sharpen that suppresses halos, you may encounter images
from external sources such as cell phones or from the internet that have been oversharpened to the point where
obvious halos are visible at edges between light and dark areas. Dehalo works by first detecting light and/or dark
halos and then replacing them using adjacent pixels.
The Dehalo transformation may fail to locate and remove halos that are too near the edges of the input image.

Amount
The amount control lets you control how much of the dehalo transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image. Using a mask to restrict Dehalo to a limited part of the input
image can make it run faster.

Display Halo Map
If this button is depressed, the output image consists of a map showing where in the input image halos have been
located. Light halo locations are red, dark halo locations are green. This is useful when adjusting the Radius and
Threshold sliders as it provides feedback on where and how well halos are being detected. When the button is not
depressed, the output image shows the input image with halos removed.
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Original Image
Halos Removed

Oversharpened

Halo Map

Remove
This determines whether only light halos, only dark halos or both will be detected and removed.
Radius
This slider determines the width in pixels of the halos that will be detected.
Halo and Difference Thresholds
The Halo slider determines how much of a difference between the light and dark halos is required for halos to be
removed.
The DIfference slider determines how much of a difference between the light and dark areas on either side of the
halos is required for halos to be removed.
Both thresholds must be met for a halo to be detected. Higher values of either threshold reduce the number of halos
detected.

Dehaze
This transformation attempts to identify and remove haze from an image. Bear in mind that it is impossible to do this
without a certain amount of guesswork, since there is an inherent ambiguity between haze and objects in the image of
the same color as the haze.
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Amount
The amount control lets you control how much of the dehaze transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
Haze Color
On startup, the haze color is selected automatically, but you can change it if you need to. The haze color is generally
the lightest color in the image.
Strength
This slider control lets you vary the strength of the dehazing effect.

Denoise
This transformation reduces image noise.

Clicking on the input image display centers the 1:1 preview on the location you clicked on, or you can click and drag
to scroll the preview window.
Amount
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The amount control lets you control how much of the denoise transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
Radius
Using larger radius values can provide better noise reduction, especially for large scale noise, but it takes more time.
Large radius values are good for reducing broadly based noise such chroma noise in skies. Smaller radius values
work well on more localized noise.
Strength
The higher the strength, the more aggressive the noise reduction, but the more fine detail you may lose.
Preview
A 1:1 preview of the sharpen effect is displayed in the right-hand side of the dialog box. Clicking on the input image
display centers the preview on the location you clicked on, or you can click and drag to scroll the preview window.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by dragging
the vertical separator line between them.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute. The
preview button is grayed out if the output image is up to date and turns red if you change any settings and have not
yet updated the output image.

Difference Button
Clicking the Difference button causes the preview to display the difference between the original image and the
preview image. Differences are exaggerated by a factor of two to make them more apparent. Click the button a second
time to restore the normal preview display.

Magnify Preview Button
Holding down the Magnify Preview button causes the central part of the preview to be displayed at a zoom factor of
2:1, making it easier to see fine detail in the preview. Release the button to restore the normal 1:1 display.

Tips
Trying to remove too much noise from an image usually results in a loss of detail as well. Usually it is better to
under-correct noise as it is often invisible when the image is viewed at a normal scale rather than zoomed in to 1:1.

Detail Tool
The detail tool is similar to the Clone Tool, except that it just copies fine image texture and detail while leaving coarse
detail intact. This works by blurring the input image to produce a low-pass version. A high-pass version of the input
image can then be generated by subtracting the low pass from the original image. When copying, the high pass image
data from one spot in the image replaces the high pass data at another. You can control the level of detail copied by
adjusting the blur radius.
The detail tool has two brushes. The first brush is the source brush and you start off by defining its initial position. The
second brush is the target brush – dragging the target brush over the output image paints image data from the source
brush location at the target brush location.
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Once the brush parameters described below are set, you copy detail strokes on the output image by clicking and
dragging. Unlike most other transformations, the detail tool works directly on the output image and not on the input
image.
The detail tool records the dimensions of its input image internally. If you try to apply the same transformation to
another image whose width and height in pixels does not match the original input image, an error is reported as it does
not usually make sense to retouch two different size images the same way.
How Copying Detail Works
To use the detail tool, you start by setting the source point where you want image data to be taken from. Then you
position the cursor where you want image data to be copied and click and drag to draw a stroke on the output image.
Setting the source point
To set the source point, shift-click on the source image where want to copy from. The source point is ignored
unless it is placed inside the output image.
Drawing Strokes
Detail is copied to target point on the output image. To apply a stroke, click and drag the cursor on the output
image to paint over the area you want to modify.
After you release the mouse button at the end of a stroke, you can reposition the source point if necessary by
shift-clicking before starting a new stroke.
If you make a mistake, click the Undo button or type Ctrl-Z to erase the most recent stroke.
Source and Target Circles
A circle whose size corresponds to the brush radius is displayed at the source point and a second circle of the
same size is displayed at the target point. So you can tell them apart, the source point is displayed with a small
circle at its center while the target point has a +:
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Display Blurred Input Image
This button (located in the upper right corner of the dialog box) lets you see a blurred version of the input image.
When depressed, a version of the input image blurred with the current Blur Radius (see below) is displayed.
When raised, the output image is displayed. Clicking the OK or Apply button automatically raises this button so
the output image is produced as the result of the transformation.
Amount
The amount control lets you scale back the overall transparency of the areas you have cloned or you can create a
mask to restrict cloning to specific parts of the image. The amount setting applies equally to all the strokes you
make and cannot be customized on a stroke-by-stroke basis.
Brush Settings
The following settings determine the brush properties:
Radius
This slider controls the brush radius in pixels. Smaller brushes are good for cloning fine details. Larger brushes are
good for cloning big areas quickly. In addition to using the radius slider, you can also use the mouse scroll wheel
to adjust the radius.
Transparency
This slider controls the brush transparency. The more transparent the brush, the more the background shows
through.
Softness
This slider lets you control how soft the edges of the brush are. The softer the brush, the more smoothly its effects
are blended with the original image.
Spacing
This slider lets you control the spacing interval at which the brush is applied as you drag. The smaller the spacing,
the more the applications overlap. Too much overlap can lead to a heavier application of the brush than you
intended, so you may need to increase the transparency. Too little overlap can leave gaps.
Fadeout
This slider lets you make the brush effect fade as you draw each stroke, effectively increasing its transparency the
further you drag from the starting point.
Shape
The brush shape tool bar has three options: round, square or diamond. Usually a round brush is
fine, but occasionally a different brush shape helps you get into corners hard to reach with a round brush.
The brush width tool bar has four options: 100%, 75%, 50% or 23%. This lets you squeeze
the brush horizontally into a narrower shape if necessary.
The brush angle tool bar has eight options between 0 to 180 degrees.
This lets you rotate the brush if necessary..
Stylus Pressure
Unless you are using a tablet with a pressure-sensitive stylus, this setting is ignored.
If you are using a pressure-sensitive stylus, this control lets you determine the effect, if any, that stylus pressure
has on the current brush stroke.
Ignore -- stylus pressure has no effect.
Controls Opacity -- increasing stylus pressure reduces transparency, making the stroke more opaque.
Controls Radius -- increasing stylus pressure increases the brush radius, making it larger.
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Controls Hardness -- increasing styles pressure reduces softness, making the edges of the brush harder.
Controls Flow -- increasing stylus pressure reduces spacing, causing the brush to be applied more often as
you move the stylus.
Undo/Redo
The Undo and Redo buttons let you erase or redraw operations, one stroke at a time. A stroke is defined as
everything between pressing the mouse button and releasing it.
If the Undo or Redo button is grayed, it means there are no operations left to undo or redo. If you undo too many
operations by accident, you can click the redo button until you get back to where you wanted to be. However,
once you draw a new stroke, you can no longer redo past that point.
You can use the keyboard shortcuts Ctrl-Z for Undo and Ctrl-Y for Redo.
Normally, Undo preserves the current brush settings, but if you want to revert to the settings for the previous
stroke, hold down the Shift key while clicking the Undo button or pressing Ctrl-Z.
Brush
If you select Single, then a single brush application is performed when you click on an image and is not repeated
as you move the cursor with the mouse button depressed. The default setting is Continuous which keeps cloning
so long as you hold the mouse button down.
Blur Radius
This slider lets you control the level of detail copied: the larger the radius, the coarser the detail. Each stroke has
its own blur radius. Changing this setting only affects future strokes while strokes already applied are unaffected.
The idea is to set the Blur Radius as small as possible while still blurring out the detail you want to replace. To
make it easier for you to select the optimal Blur Radius, click on the Display Blurred Input Image button (in the
upper left corner of the dialog box) which lets you view the blurred input image as you adjust the Blur Radius.
Brush Display
As a visual aid, a representation of the current brush is displayed at the bottom of the dialog box. This display
illustrates the radius, transparency, shape and softness of the brush. If you select a very large brush radius, part
of the brush may not be visible.
Settings Menu
Saving a Detail settings file saves all the accumulated operations and the current brush settings. Reloading a
previously saved Detail settings file resets the Detail transformation and then re-applies all the operations from the
settings file to the current input image. Since this undoes any operations you have done so far and since operations
are specific to both the size and the contents of the input image, Detail settings files have limited utility.
In addition to the standard menu items, the settings menu lets you load or save the current brush settings (Radius,
Transparency, Softness, Spacing, Fadeout, Shape and Brush). Brush settings can be shared with the Paint, Clone
and Smudge tools. Settings unique to these other tools are set to default values when saved from the Detail
transformation. You can also save the current brush settings as a default brush which is loaded whenever the Detail
transformation starts up.
When saving Detail settings as default settings, no strokes are saved since it generally does not make sense to apply
cloning from one image to another, especially if it has different dimensions.
If you hold the Shift key down while selecting Load Settings... or Reload Last Settings from the Settings menu (or
when you use the Ctrl-R keyboard shortcut to reload the last settings), any strokes in the settings file are ignored.

Difference
This transformation lets you subtract one image from another and display the difference. Using this transformation,
you can see even very subtle differences between two versions of an image.
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Amount
The amount control lets you control how much of the difference transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
Subtract Image
This image picker control lets you select the color or image to be subtracted from the input image.
-- this tool bar at the top of the dialog box lets you display either the input (In) or the subtract (S) image.
If the subtract image is set to a solid color instead of an image, the second button is grayed out. If the display is
set to show only the output image, the entire tool bar is hidden.
An other way to switch between inputs is to use the image browser. To see the base image, click the Difference
thumbnail in the image browser. To see the subtract image, click the smaller Subtract thumbnail just to the right
of the Difference thumbnail in the image browser.
Operation
This control lets you select how the difference is computed.
Difference -- causes the subtract image to be subtracted from the input image. Everywhere the subtract color or
image is brighter than the input image, the result is black.
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Reverse Difference-- causes the input image to be subtracted from the subtract image. Everywhere the input
color or image is brighter than the subtract image, the result is black.
Offset Difference-- generates an output image that is a mid-level gray where the input and subtract images are
the same. The output image is darker where the subtract image is brighter than the input image and lighter where
the subtract image is lighter than the input image.
Offset Reverse Difference-- generates an output image that is a mid-level gray where the input and subtract
images are the same. The output image is darker where the input image is brighter than the subtract image and
lighter where the input image is lighter than the subtract image.
Absolute Difference-- generates an output image that is black where the input and subtract images are the
same. The output image increases in brightness where either image differs from the other.
Strength
This slider amplifies the differences between the two images to make them more visible.

Displace
The Displace transformation lets you distort an image in a variety of ways. The most interesting effects are obtained
when the distortion is controlled by one or two black and white images.
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There are two methods of distortion supported: Rectangular and Circular. If you choose Rectangular, then each
pixel in the output image is derived by sampling the input image at a location displaced from the output pixel by
horizontal and vertical offsets. If you select Circular, then the offsets are applied as magnifications and rotations
rather than horizontal and vertical shifts. The magnitude of the offsets is determined by the Amount slider and the
Horizontal and Vertical (or Magnification and Rotation) sliders.
Amount
The amount control lets you control how much distortion is applied to the input image. You can apply a percentage of
the transformation to the entire image, or you can specify an amount mask to restrict the effects of the transformation
to only part of the input image. The Amount you select acts like a scale factor which is applied to the offsets specified
by the other two sliders.
Method
The method setting can be set to Rectangular or Circular.
Rectangular -- distortion will be based on shifting the input image horizontally and/or vertically. In this case the
two sliders at the bottom of the dialog box will be labeled Horizontal Shift and Vertical Shift.
Circular -- distortion will be based on rotations or magnifications and/or the input image with respect to its center.
In this case the two sliders at the bottom of the dialog box will be labeled Magnification and Rotation.
If you specify constant amounts for the offsets, the image is simply shifted (or rotated and magnified). However, by
selecting masks into any of these controls, the displacements can be made to vary from one part of the image to
another, thus creating distortion effects.
Tile
If tiling is off, when offsets result in a location outside the image, the background color is substituted. If tiling is on, the
location wraps around from one side to the other and from the top to the bottom.
Background Color
The background color specifies the color of pixels that fall outside of the input image. If the input image is black and
white, the luminance of the background color is used. If you need a color instead, first convert the input image to a
color image.
The Texture and Gradient transformations are particularly useful in creating displacement masks.

Distort
The Distort transformation lets you distort an image by specifying a set of control points in the input image and where
they are mapped to in the output image. The input image is stretched as though on a rubber sheet to move the control
points to their new locations.
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Control Points
Control points are displayed as an overlay on the input image. Each control point has two locations -- the first is
displayed as a small circle and identifies a point in the input image. The second location specifies where you want the
first location to end up in the output image. Leaving the two locations the same indicates that you do not want that part
of the input image to move.
Initially, there are four control points -- one in each corner of the input image. These control points serve to lock down
the corners of the image, but you can remove or adjust them if you wish.
To create a new control point, shift-click on the input image. This creates a control point both of whose locations are
the same. To set the output image location of a control point, drag the control point -- this extends an arrow from the
input image location to the output image location with the arrowhead at the output image location. If the output location
is the same as the input location, only a small circle is displayed.
To modify a control point location, drag one end of the arrow or the other.
To remove a control point, ctrl-click on it. You cannot remove the last control point. If there is only one control point,
the output image is simply a shifted version of the input image.
The current control point, if any, is displayed as a filled circle.
Method
Given a set of control points, there are many different ways to distort the image while still aligning the output locations
with the input locations. The Distort transformation supports several methods which each produce different results.
Except for the Shepard method, all the others distort the image using a technique called radial basis functions. Each
method uses a different basis function and thus produces a different result. The Sinc method produces wilder results
than the others and is provided for experimental purposes.
Shepard
Hardy
Thin Plate
Gaussian
Sinc
Inverse Multiquadratic
If you select the Hardy, Inverse Multiquadratic, Gaussian or Sinc methods, an R slider is displayed, providing you
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with an additional parameter that alters the distortion, generally making the effects more or less local.
If you select the Shepard method, you can assign a weight between 0.1 and 10.0 to each control point. The larger the
weight of a control point relative to other nearby control points, the larger the area of surrounding image is affected.

Tips
While distortions of faces, bodies or architectural scenes are usually very obvious, landscapes can often be distorted
significantly without looking unnatural, particularly if the horizon line is not visible.

312

Drop Shadow
This transformation lets you apply a drop shadow to an input image based on a shape determined by a mask for the
input image. A drop shadow is a graphic artist's trick to make part of an image look like it is floating above a
background plane. To use the drop shadow transformation, you will normally have and object in the input image that
you want to cast a shadow on the rest of the image. First you need to create a mask that isolates the object that will
cast the shadow. Then you can proceed to use the drop shadow transformation to apply the shadow to the image.

Input and Mask Images:
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Output Image:

Mask
This amount control lets you specify a mask for the input image that defines the shape of the area that will cast a
drop shadow on the input image.
Angle
The angle control lets you specify the direction the shadow is cast. Normally drop shadows are cast from the upper left
to the lower right, but you can choose other directions if you wish.
Offset
The offset slider lets you specify how far the drop shadow should be displaced from the shape specified in the mask.
Larger values make the masked object seem higher above the input image.
Transparency
The transparency slider lets you make the shadow more or less transparent.
Blur Radius
The blur radius slider controls how soft a shadow is cast. Normally, the larger the offset, the higher the blur radius
should be.
Shadow Color
The shadow color specifies the color of the shadow. Black is the most common setting.

Edge
This transformation lets you locate, lighten, or darken edges in an image.
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Amount
The amount control lets you control how much of the edge transformation is applied to the input image. You can apply
a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects of the
transformation to only part of the input image.

Color Space
This control lets you select the HSV, HSL, or RGB color space. If you select RGB, then the red, green, and blue
channels of the input image are edge enhanced separately and combined in the output image. If you select HSV or
HSL, then only the V or L channel is affected, leaving the hue and saturation intact.
Method
This control lets you select from three different edge detectors.
Roberts -- produces thinner, less distinct edges
Sobel -- produces thicker, more distinct edges
Laplacian -- works by computing the difference between a pixel and its eight nearest neighbors -- produces the
thinnest edges
Action
This control lets you select how the edge information is used to modify the input image.
Compute -- causes the result of the edge transformation to be the output image.
Lighten -- causes edges detected in the input image to be lightened.
Darken -- causes edges detected in the input image to be darkened.
Strength
This slider lets you select increase or decrease the intensity of the edges, making them more or less visible.

Emboss
This transformation lets you create an embossed version of an image. It works by combining the input image with its
negative, offset by a small distance in a given direction.
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Amount
The amount control lets you control how much of the emboss transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.

Color Space
This control lets you select the HSV, HSL or RGB color space. If you select RGB, then the red, green, and blue
channels of the input image are embossed separately and combined in the output image. If you select HSV or HSL,
then only the V or L channel is affected, leaving the hue and saturation information unchanged.
Radius
Adjusting this slider controls the offset used to emboss the input image, in pixels. The smaller the offset, the finer the
detail, but the less contrast in the result.
Method
This control lets you select how the results of embossing are applied to the input image.
Normal -- the embossed image is the result.
Shadow -- the input image is lightened where the embossed image is brighter than a mid-level gray and darkened
where the embossed image is darker than a midlevel gray.
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Angle
The embossing angle is the direction of the offset. Varying the angle is like changing the direction of the light source
that illuminates the embossed image.
Height
This slider controls the apparent height the embossed image is raised. Increasing the height increases the contrast in
the result image. You can compensate for the reduced contrast produced by choosing a small radius by increasing the
height.

Equalize
The equalize transformation computes and applies a brightness curve to the input image so that the histogram of the
output image on average matches a shape you specify. The curve on the left defines the desired output histogram
shape. The histogram on the left is the histogram of the input image. The curve on the right is the adjustment curve
applied to the input image to produce the output image. The histogram on the right is the histogram of the output
image. The curve on the right is for reference purposes only and cannot be adjusted.
Standard histogram equalization works by trying to adjust the image to a flat curve as illustrated below. This causes
each tonal values in the output image to be roughly equally represented, often bringing out details that would
otherwise be obscured. In addition to flat histogram standard equalization, you can adjust the curve that shapes the
output image histogram by changing the curve on the left to the desired histogram shape. The closer you make the
curve to the input histogram, the more closely the curve on the right gets to a diagonal from the lower left to the upper
right corner. For example, lowering the curve in the center increases midtone contrast by forcing the image to have
more lights and darks than midtones.
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Amount
The amount control lets you control how much of the equalize transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
Color Space
This control is only displayed if the input image is a color image. It lets you select which brightness component of the
input image is equalized: the HSV value or the HSL lightness.
Input Curve
The curve control lets you specify the desired shape of the histogram of the output image. The histogram of the input
image is displayed in the background for reference. When you force the histogram to be constant as illustrated above,
the effect is called histogram equalization. This means that all brightness levels are roughly equally represented in the
image, and sometimes this works well to extract detail from an image that would otherwise be hard or impossible to
discern. By adjusting the curve, you can alter the distribution of different brightness levels in the image to add or
remove detail in different parts of the tonal range.
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Output Curve
The output curve displays the curve that Equalize applies to the input image to create the output image. The histogram
in the background is the histogram of the output image.
In both the input and output curves, heavy histogram smoothing is selected since especially the output histogram
tends to be noisy.

Export
This transformation is designed to save images within batch workflows. It optionally lets you resize the image and
convert to a selected profile before saving and lets you control what metadata is saved with the file. It also gives you
the option of saving images to the clipboard or as the output image of the transformation.
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For information on the Export controls, see the File Export command.
If Save to is set to File, there is a Write File button you can click to test your export settings by exporting the current
input image. The output image is an exact copy of the input image.
If Save to is set to Clipboard, there is a Copy File button you can click to test your export settings by copying the
current input image to the clipboard. The output image is an exact copy of the input image.
If Save to is set to Output Image, there is no button and the exported image is saved as the output image of the
transformation instead of being written to a file. This is useful if all you want to do is prepare an image for export
without actually exporting it.
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Expand Dynamic Range
As good as modern camera sensors are, there is a limit to how much dynamic range they can capture. When
photographing scenes that have a large range such as landscapes with a bright sky and dark foreground, you may
need to choose whether to expose for the sky and get a very dark foreground or expose for the foreground and get a
washed-out sky.
This transformation lets you create an image with an extended dynamic range by combining a normal exposure with
either an overexposed or underexposed version of the same image, or both. By using an underexposed version, you
can recover clipped highlight detail in the normal exposure, while an overexposed version lets you recover clipped
shadow detail. This only works if all the images are perfectly aligned (e.g. shot using a tripod), the subject does not
move, and the images are processed identically. For best results, try to use this transformation early in your
processing workflow.
As a rule, an extended dynamic range image has less contrast than any single exposure, similar the way color
negative film has wider latitude but less contrast than slide film. This transformation lets you apply a final shaping
curve to the output image which you can use to adjust its tonal balance if you wish.
The normal, underexposed and overexposed images must all be the same type, have the same size and have the
same profile. If both the underexposed and overexposed images are omitted, the result is simply a copy of the input
image. You may specify either an underexposed image, an overexposed image or both.
A similar effect can also be created using the Stack Images transformation, but Expand Dynamic Range is easier
to use and does not require calibration images.
This transformation supports two methods for merging bracketed exposures: HDR and Exposure Fusion. They
usually produce similar results, but depending on the input images, one method may produce more pleasing results
than the other:
HDR
This method works by first compressing the dynamic range of the normal exposure to create room for extending the
final dynamic range. It then attempts to map all the images to this expanded range, using the under- and over-exposed
images to fill in the gaps at the top and bottom of the range. When you use this method, you can select how much to
compress the normal image by setting its white and black points. The more you compress the normal image, the lower
the resulting image contrast, but the wider its dynamic range. To accommodate the wider dynamic range, the output
image is always created with 16 bits per channel, even if the input images have 8 only bits per channel.
Exposure Fusion
This method blends the normal, and over- and under-exposed images, attempting to combine the best parts of each
one. It uses a combination of three adjustable criteria to determine which pixels to emphasize and which to suppress:
Brightness -- this creates an overall preference for mid-tones and suppresses very dark or very light pixels which
are likely to muddy shadow or burned out highlight detail. High levels of brightness tend to produce images with
more of less even brightness throughout.
Contrast -- this creates a preference for pixels in highly textured parts of the image and suppresses pixels in
smooth areas which are often associated with loss of shadow or highlight detail.
Saturation -- this creates a preference for highly saturated pixels. This has no effect on black and white images.
Strength-- this increases or decreases the effects of the overexposed and underexposed images on the input
image.
A mask is created based on a combination of these three criteria for each of the three images. To avoid artifacts at
edges, you can blur these masks by a selectable Blur Radius.
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Amount
The amount control lets you control how much of the Expand Dynamic Range transformation is applied to the input
image. You can apply a percentage of the transformation to the entire image, or you can specify an amount mask to
restrict the effects of the transformation to only part of the input image.
Overexposed Image
This is where you specify the overexposed version of the input image, assuming you want to do shadow recovery. If
you leave this blank, no shadow recovery is performed, the White Point slider is hidden, and the White Point is
assumed to be 100%.
Underexposed Image
This is where you specify the underexposed version of the input image, assuming you want to do highlight recovery. If
you leave this blank, no highlight recovery is performed, the Black Point slider is hidden, and the Black Point is
assumed to be 0%.
White Point (HDR method only)
This slider controls how much of the underexposed image is used -- anywhere from the upper 50% to 100% of the
tonal range. Lower values will add more dynamic range at the lighter end of the range but will also reduce the contrast
of the output image.
Black Point (HDR method only)
This slider controls how much of the overexposed image is used -- anywhere from the lower 0% to 50% of the tonal
range. Higher values will add more dynamic range at the darker end of the range but will also reduce the contrast of
the output image.
Brightness (Exposure Fusion method only)
This slider controls the relative importance of the brightness criterion which emphasizes mid-tone pixels and
de-emphasizes very light and very dark pixels.
Contrast (Exposure Fusion method only)
This slider controls the relative importance of the contrast criterion which emphasizes pixels in highly textured areas.
Saturation (Exposure Fusion method only)
This slider controls the relative importance of the saturation criterion which emphasizes highly saturated pixels (this
slider has no effect on black and white images).
Strength (Exposure Fusion method only)
Increasing the Strength setting assigns a higher weight to the under- and over-exposed images. Reducing the
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Strength assigns a higher weight to the input image.
Blur Radius (Exposure Fusion method only)
This slider lets you blur the masks created for each image. Adding a small amount of blur can help reduce boundary
artifacts.
Final Curve
This curve control lets you adjust the brightness and contrast of the output image. The Final Curve is applied after
merging the input, underexposed and overexposed images to produce the output image.
Tabs
There are two tabs at the bottom of the dialog box. Clicking the Images tab displays the Underexposed Image,
White Point, Overexposed Image and Black Point controls. Clicking the Final Curve tab displays the final shaping
curve.

Extract Channel
This tansformation lets you extract one channel of a color image as a black and white image or one channel of a 48-bit
color image as a 16-bit black and white image.

Channel
This control lets you select the channel you want to extract.
Luminance -- extracts the luminance of the color image. Luminance is an average of the red, green and blue
channels weighted according to the sensitivity of the eye to different colors. It is a good representation of the
perceived brightness of the image.
Red -- extracts the red channel
Green -- extracts the green channel
Blue -- extracts the blue channel
HSV-H -- converts the image to the HSV color space and extracts the hue channel
HSV-S -- converts the image to the HSV color space and extracts the saturation channel
HSV-V -- converts the image to the HSV color space and extracts the value channel
HSL-H -- converts the image to the HSL color space and extracts the hue channel
HSL-S -- converts the image to the HSL color space and extracts the saturation channel
HSL-L -- converts the image to the HSL color space and extracts the lightness channel
Tips
A channel you extract can be used as a mask for the input image. For example, this lets you create a mask based on
saturation or hue.
You can generate interesting effects by extracting the three color components of an image, modifying them, and then
recombining the modified channels using the Combine Channels transformation.

Fan
This transformation lets you distort an image into the shape of a fan, i.e. with upper and lower boundaries in the shape
of circular arcs and with straight sides. You can adjust the curvature of the resulting image and the background color.
This transformation usually works best with images that are somewhat wider than they are tall. The upper half of the
image is expanded and the lower half is compressed -- the scale of the horizontal mid-line of the image is preserved.
The Fan transformation supports two methods: Fan and Full Circle, which are described more fully below.
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To get a full circle using the Fan method, the input image must be at least π times as wide as it is tall. If the image is
wider than this, you will not be able to reduce the inner radius all the way to zero as this would compress the image
mid-line, so if you want a full circle with a zero inner radius you need to crop the input image to the proportions of π to
1.0 beforehand. Consequently, it is usually easier to use the Full Circle method if you want to warp an image into a
full circle.

input image

fan
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full circle
Background Color
This color control lets you specify the color of the border around the edges of the fan. If you want more
background, you can widen the borders using the Crop/Add Border transformation. If the input image is black and
white and you try to add a color background, the background color will be converted to black and white.
Method
You can select one of two methods:
Fan -- wraps the input image into an arc. In this case you use the Inner Radius slider (see below) to control how
tightly the image is wrapped.
Full Circle -- wraps the input image into a full circle. In this case you use the Output Image Size control (see
below) to set the size of the output image, which is always a square, and you can use the Angle setting to
position the seam.
Inner Radius
In Fan mode, the inner radius slider lets you adjust how sharply the input image is bent (Fan method only). Larger
values leave the image more or less rectangular while larger values distort the image to make it more circular. As
you decrease the inner radius, the output image may become larger. The output image size is computed so as to
preserve the resolution of the horizontal center line. Pixels above the center line are stretched and those below it
are compressed.
Output Image Size
In Full Circle mode, the output image size is the size, in pixels, of the output image. The output image is always
square.
Angle
In Full Circle mode, this setting rotates the output image to let you position the seam where the two ends meet.
The default setting (-90) places it at the bottom as illustrated above.

Fill Tool
The Fill Tool lets you fill connected regions of similar color in an input image with solid colors of your choice. One
very simple example of using the fill tool might be to color a scanned pattern from a coloring book. The black lines in a
scanned coloring book page define regions with white interiors. The Fill Tool works by defining one or more fill points
each of which marks a location within a region. Each fill point has an associated fill threshold and fill color -- the
transformation starts at each fill point expands the surrounding region until it hits pixels that differ from the initial fill
point by more than the fill threshold. The smaller the threshold, the closer surrounding pixels have to match to be
included in the region. Once the region has been expanded as far as it will go, it is filled with the fill color for that
region. You can create up to 256 different fill points, each with its own fill threshold and fill color.
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Input Image Overlay
Fill points are displayed on the input image as small circles. The current fill point, if any, is marked with a cross
also.

To insert a new fill point: shift-click on the input image. The initial threshold and color of the new fill point are set
from the Threshold slider and the Color control. As soon as you create the new fill point, its region is filled and
the result is displayed on the output image.
To remove a fill point: ctrl-click near the control point.
To make a fill point the current fill point: click near the fill point on the input image. The current fill point's
threshold and fill color are displayed by the Threshold slider and Color control (see below).
To deselect a fill point: click on the input image, but not close to any of the existing fill points.
To move a fill point: click and drag the fill point on the input image;

Amount
The amount control lets you scale back the fill overall or you can create a mask to restrict speck removal to
specific parts of the image.
Threshold
This slider lets you control the fill threshold. If there is a current fill point, the threshold of that fill point is updated
when you change the threshold. The threshold determines how closely surrounding pixels must match the pixel at
the fill point to be included in the filled region. The smaller the threshold, the closer they have to match, and the
small the region.
Color
This control lets you select the fill color. If there is a current fill point, its color is updated when you change colors.

Settings Menu

Remove All Control Points -- removes all control points but leaves other settings and any mask unchanged.

Tips
If the input image is black and white, fill colors are interpreted as neutral grays whose brightness is equal to the
luminance of the fill color, so the output image remains black and white. If you want to apply colored fill to a black
and white image, convert it to color before using the Fill Tool.

Filter
This transformation simulates viewing the current image through a colored filter. The colored filter can either be a solid
color or it can be any image whose width and height in pixels are the same as those of the input image. In either case
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the result is like sandwiching two transparencies and photographing the result.

Amount
The amount control lets you control how much of the filter transformation is applied to the input image. You can apply
a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects of the
transformation to only part of the input image.
Filter
This control lets you select the filter color or image. If you select an image, it must have the same dimensions in pixels
as the input image.
-- this tool bar at the top of the dialog box lets you display either the input (In) or the filter (F) image. If
the filter image is set to a solid color instead of an image, the second button is grayed out. If the display is set to
show only the output image, the entire tool bar is hidden.
An other way to switch between inputs is to use the image browser. To see the base image, click the Filter
thumbnail in the image browser. To see the filter image, click the smaller thumbnail just to the right of the Filter
thumbnail in the image browser.
Complement
Clicking this checkbox causes the filter color or color image selected in the Filter control to work as though it were
replaced by the complementary color. Thus, to remove red from an image, instead of having to select a cyan filter
(cyan being the complement of red), you can simply select a red filter and then click on the Complement checkbox.
The more saturated the red color you select, the more red will be removed from the input image.
Method
This control lets you select what type of filtering you want to perform:
Additive -- filtering produces the effect of sandwiching the input image with the filter color or image and viewing
them on a light box. The net result is that wherever the input image is white the result image takes on the filter
color and wherever the input image is black, the result image is also black. Mathematically, filtering is done by
multiplying the two images together.
Subtractive -- filtering is analogous to sandwiching two negatives together and then taking a negative of the
result. The net result is that wherever the input image is black the result image takes on the filter color and
wherever the input image is white, the result image is also white. Mathematically, subtractive filtering is done by
inverting both the input image and the filter, multiplying them together, and then inverting the result.
Exposure Compensation
This slider lets you compensate for the tendency of some filters to darken the input image. The larger the
compensation factor you choose, the brighter the result image will be. The slider is calibrated in f stops; in other
words, each increase of 1.0 on the slider readout corresponds to brightening the image by a factor of two.
To check for highlight clipping, turn on Show Clipped Highlights

in the main tool bar.

Tips
You can use one of the Gradient transformations to create a custom graduated neutral density or color filter image the
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same size as the input image.
Filtering an image with itself makes it darker and more saturated.

Frame
Introduction
The Frame transformation creates a result image that shows how an image will look when matted and framed and
displayed in a given environment. Key features include:

Image border - you can optionally surround the image with a border or any solid color and specify the border widths.
Mats - you can specify no mat, single matting or double matting. Each mat can have specified widths, thickness,
bevel, and bevel color. Mats may be any solid color, a textured color, or a repeating pattern. If you need more than
two mats, you can create the first two and then add more by running the Frame transformation again on the output
image.
Frame - you can specify a variety of frames with specified widths, colors, shapes, or custom images.
Wall - you can display a background color behind the frame to simulate hanging the framed photograph on a colored
wall. You can also simulate different lighting color temperatures and intensities.
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Using the Frame Transformation
Preview
The right side of the Frame dialog box is occupied by a preview of the result image.
The size of the preview area may be adjusted by resizing the Frame dialog window.
You can make the sliders wider and the preview area narrower or vice versa by dragging the vertical separator
line between them.
Clicking on a part of the preview image (image/inner mat/outer mat/frame/wall) selects the corresponding tab.
Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This
can be useful if you want to view the entire image at once and not just a small section, but it can take longer to
compute. The preview button is grayed out if the output image is up to date and turns red if you change any
settings and have not yet updated the output image.
Input Image
If the input image is not a 24-bit color image in the working color space, a 24-bit color version of the input
image converted to the working color space is used in its place so as to ensure color consistency since the
output image is always a 24-bit color image created in the working color space. A warning is issued if the color
space of the input image is changed.
Cropping Rectangle
A cropping rectangle is displayed over the input image to allow part of the input image to be cropped out. The
cropping rectangle may be adjusted by dragging its corners, edges or interior. Depending on the Base Size
On setting (see below), the proportions of the cropping rectangle may be constrained to match those of the
innermost mat opening.
Tool Bar
This control contains 4 buttons than can be raised or depressed independently. Each button activates or
deactivates one component of the output image:
I -- Inner mat
O -- Outer mat
F -- Frame
W -- Wall displayed behind the framed image
If a tool bar button is depressed, the corresponding element is incorporated into the output image. If the tool
bar button is raised, the corresponding element is removed although all of its settings are retained should you
re-enable it.
Units
This control selects the units in which image, mat and frame sizes are entered and displayed.

Image Tab
This tab selects a set of controls that adjust image size and borders.
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Base Size On
The Base Size On control is very important and should be set before adjusting mat and frame widths. It
determines how the dimensions of the various elements in the output image are computed, giving you the
flexibility to deal with a variety of situations.
Image Size
This setting uses the dimensions of the input image (computed from its size in pixels and dpi setting)
to fix the size of the image. The output image is then built out from the input image by adding mats,
frame and wall of specified widths. Use this setting when you need the input image to be reproduced
at a specific size.
Fixed Image Width/Height
This setting scales the image width (or height) to a fixed value and computes the image height (or
width) based on the proportions of the input image cropping rectangle so as to preserve the image
aspect ratio. Use this setting when you need the image to be a specific width or height (e.g. 8") and
you want to preserve the proportions of the image.
Mat Opening Size
This setting fixes the dimensions of the innermost mat opening. The image dimensions are computed
by subtracting the image border widths from the mat opening size. Use this setting when you need to
place an image inside a frame with a given mat opening, for example when using a prefabricated frame
and mat with an 8"x10" opening. This setting will cause the input image to be cropped as necessary to
fit the mat opening.
Frame Opening Size
This fixes the dimensions of the frame opening. The image dimensions are computed by subtracting
the mat and image border widths from the frame opening size. Use this setting when you want to place
an image inside a frame with given inside dimensions, for example when the final framed image needs
to fit into a prefabricated frame (frames are generally sold based on the size of the opening). This
setting will cause the input image to be cropped as necessary to fit the mat opening.
Frame Outside Size
This fixes the dimensions of the outside of the frame. The image dimensions are computed by
subtracting the frame, mat and image border widths from the frame outside dimensions. Use this
setting when you want to place an image inside a frame with given outside dimensions, for example
when the final framed image needs to fit into a certain space on the wall. This setting will cause the
input image to be cropped as necessary to fit the mat opening.

Width/Height/Resolution
These controls let you specify the desired image size as selected by the Base Size On setting (see
above). The width, height or both may be grayed out if they are computed automatically from other data
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and cannot be modified. The Resolution setting determines the resolution of the output image. The number
of pixels in the output image is in turn determined by the physical dimensions of the output image divided
by its resolution. All elements of the image are resampled as necessary to create an output image of the
desired resolution.
Snap
The Snap setting determines the increments in which width and height settings are modified when
dragging frame, mat, border or image widths/heights in the preview image (see below).
Borders/Left/Right/Top/Bottom/Color
The Borders setting determines whether the image borders will all be equal, will be equal except for the
bottom border or will be unequal.
The Left/Right/Top/Bottom controls let you enter the desired border widths using the current units. To
frame an image without borders, set all four border widths to zero.
The Color control lets you set the color of the image borders.

Inner/Outer Tabs
This tab selects the properties of the inner (or outer) mat.

Opening
This control determines the shape of the mat opening. The options are Rectangular or Oval (elliptical).
Bevel
This control determines the angle at which the mat is cut. The options are 45, 60 or 90 degrees. The bevel
angle determines how much of the mat interior is visible around the mat opening.
Thickness
This control sets thickness of the mat in the current units. A typical 6-ply mat is about 0.05" (1.6 mm.)
thick. To eliminate the bevel and its drop shadow entirely, set Thickness to 0.0.
Borders/Left/Right/Top/Bottom
The Borders setting determines whether mat widths will all be equal, will be equal except for the bottom
border or will be unequal.
The Left/Right/Top/Bottom controls let you enter the desired mat widths using the current units.
Color/Image
The Color/Image setting determines the color or pattern of the mat. There are several options depending
on what you select:
If a solid color is selected (which you specify using the standard color picker), then you have the option of
applying a texture that is applied to mat. If a texture is specified, you also have the option of adjusting its
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scale factor so as to vary the granularity of the texture
If a color image is selected, then that image is tiled to cover the entire mat and you have the option of
adjusting the scale factor of the image.
If a black and white image is selected, then that image is tinted with a color you specify and then tiled to
cover the entire mat and you have the option of adjusting the scale factor of the image so as to vary the
granularity of the image.
Bevel Color
The Bevel Color setting determines the color or pattern of the mat bevel. This can match the mat color or
be a different color (e.g. some mats are black inside).

Frame Tab
This tab selects the properties of the frame.

Width
This control lets you set the frame width in the current units. The frame width must be the same for all four
sides.
Inside/Outside Thickness
These controls set the inside (or outside) thickness of the frame in the current units. The frame thickness
is used to display drop shadows on the mat (wall).
Profile
The Profile setting lets you select from a built-in set of frame shapes.
Color/Image
The Color/Image setting determines the color or pattern of the frame. There are several options depending
on what you select:
If a solid color is selected, then you get a solid color frame of the specified color and profile.
If a color image is selected, then that image is tiled to cover the entire frame and you have the option of
adjusting the scale factor of the image one of two ways.
If a black and white image is selected, then that image is tinted and tiled to cover the entire frame and you
have the option of adjusting the scale factor of the image one of two ways.
If a color or black and white image is specified, it is taken to be a repeating section of the left edge of the
frame. This image is then tiled vertically as necessary to create the entire left edge of the frame. The tiled
image is then rotated and reflected as necessary to generate images for the other three edges of the
frame. Although it is not required, when an image is used, the profile should normally be set to Flat to
avoid undesired shading effects.
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Scale to Fit/Tile
If you select Scale to Fit, the frame image is scaled so that its width exactly fills the width of the frame.
If you select Tile, the frame image is tiled as necessary (with an adjustable scale) to fill the entire frame.

Wall Tab
This tab selects the properties of the wall displayed behind the frame and the lighting conditions.

Width
This control determines the width of wall area displayed behind the frame.
Color
This control determines the wall color.
Lighting Type
This control lets you adjust the color temperature of simulated lighting.
Lighting Intensity
This control lets you adjust the brightness of simulated lighting.

Settings Menu

Show Rulers
This toggles the display of rulers around the outside of the frame.
Print Specifications...
This option lets you print the current mat specifications.

Examples
A simple frame with a flat profile and single mat - no image borders
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A simple frame with a round beveled profile and double mat - 1/8" white image borders. Outer mat has zero
thickness and applies a tiled image of Japanese paper.

Similar to above with a frame created from a custom image and no outer mat.

No frame, single mat using a tiled stone image.
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Gamma Adjust
This command lets you convert a black and white or color image from one gamma value to another. Increasing the
gamma makes the image darker increases its contrast. Decreasing the gamma makes it lighter and reduces contrast.
The effect is stronger in the darker tones of the image.
For video and monitor display, gamma 2.2 is the standard. For pre-press work, a gamma value of 1.8 is normally used
to more accurately represent the limited contrast range of printing presses. A gamma value of 1.0 corresponds to
so-called linear gamma where the brightness of the image is proportional to the pixel values.

Amount
The amount control lets you control how much of the gamma adjust transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.
Channel(s)
This lets you select the color space to use when adjusting gamma
HSV -- The HSV brightness channel is adjusted.
HSL -- The HSL brightness channel is adjusted.
RGB -- The R, G and B channels are adjusted independently with a slider for each one.
Gamma factor
This slider control applies a multiplier to the input image gamma and thus lets you either increase or decrease the
gamma.
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Gaussian Blur
This transformation works by computing a weighted average of a neighborhood around each pixel whose size you can
specify (see Radius below). Nearby pixels are weighted more heavily than distant pixels. This effect is very similar to
the optical blurring that occurs when an image is out of focus, the biggest difference being that the entire image is
blurred uniformly, regardless of subject distance. Gaussian Blur is very fast, even for large values of blur radius, but it
is only an approximation to true Gaussian Blur. If you need more precise blurring or additional controls for accurate
selective blurring, see the Precise Gaussian Blur transformation which has more features but is much slower.

Clicking on the input image display centers the 1:1 preview on the location you clicked on, or you can click and
drag to scroll the preview window.
Amount
The amount control lets you control how much of the blur transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.
This control does not vary the blurring radius – it just blends the unblurred image with the blurred image. The
overall effect of using a mid-level amount value is like a fog filter. If you need to vary the blur radius selectively,
use the Precise Gaussian Blur transformation.
Radius
The larger the radius, the more blurred the result.
Preview
A 1:1 preview of the blur effect is displayed in the right-hand side of the dialog box. You can resize the preview by
resizing the dialog box. Clicking on the input image re-centers the preview at the point you click. Or, you can drag
within the preview area to move around the image.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by
dragging the vertical separator line between them.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute.
The preview button is grayed out if the output image is up to date and turns red if you change any settings and
have not yet updated the output image.

Magnify Preview Button
Holding down the Magnify Preview button causes the central part of the preview to be displayed at a zoom factor
of 2:1, making it easier to see fine detail in the preview. Release the button to restore the normal 1:1 display.
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Settings Menu

Blur Chrominance Only
This toggles the Blur Chrominance Only setting. If the menu item is checked, just the color information
(chrominance) is blurred, while brightness information (luminance) in the input image is preserved. This can be
useful, for example, in reducing color noise in pure blue skies or other areas of solid color.

Gradient
This transformation generates an image the same size as the current image filled with a graduated sequence of colors.
This gradient image is optionally applied to the input image as a normal or subtractive filter -- a useful option when you
want to lighten or darken the input image.
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To create a gradient without an input image, first use the File New command to create a blank input image of the
desired size and resolution.
There are several transformations that fall within the Gradient category:
Linear Gradient -- varies along a straight line from a starting point to an ending point – linear gradients may be
horizontal, vertical or skew.
Oval Gradient -- varies outward in concentric ellipses, circles or rectangles from the center to an ending radius
Sweep Gradient -- varies by angle around a center point. Linear, Oval and Sweep gradients work based on either
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a color line or a curve control that specifies the sequence of colors or gray levels that the gradient will apply.
Multipoint Gradient -- specified at a number of points. Multipoint gradient works by letting you specify colors or
gray levels at a series of points in the input image. It then interpolates smoothly between those points to fill out the
gradient everywhere in the image.
Positioning the Gradient
You position the gradient by adjusting points that appear as an overlay on the input image. If you need to drag control
points outside the input image, first zoom it out to make it smaller.
For a linear gradient, you position the starting and ending point of the gradient line. Picture Window displays
additional lines at right angles to the gradient line for reference purposes. The gradient colors are painted in
sequence perpendicular to the line connecting the starting and ending point. The starting color is painted beyond
the starting point and the ending color is painted beyond the ending point. You can adjust the positions of
intermediate points on the gradient either by dragging control points in the overlay or by moving them on the color
line or curve controls. Note that you cannot drag one control point past another as they must remain in order. If
you hold down the Shift key while dragging the first or last control point, the gradient is forced to be either
horizontal or vertical, whichever is closer.
For an oval gradient, you position a box that contains the outermost ellipse or rectangle of the sequence. The
gradient colors are painted in ellipses (or rectangles) that grow outward from the center. The starting color is
painted at the center and the ending color at the outermost ellipse (or rectangle) and beyond. When creating an
oval or rectangular gradient, you can force it to be circular or square by holding down the shift key while you drag
one of the four edge control points. You can adjust the positions of intermediate points on the gradient either by
dragging control points in the overlay or by moving them on the color line or curve controls. Note that you cannot
drag one control point past another as they must remain in order. To rotate the oval or rectangle, drag the line that
connects the center to the outermost oval or rectangle.
For a sweep gradient, you position the center of rotation and the rotation angle. The gradient colors are painted
along radial lines extending from the center. The starting color is painted at the starting angle and proceeds
around for a full 360 degrees. The overlay contains a line for each control point on the color line or point on the
curve. The line at the starting angle is displayed in a slightly different color so you can identify it. You can drag
anywhere on this line to rotate the gradient or you can drag the center point to shift the center of rotation. You can
adjust the positions of intermediate points on the gradient either by dragging the associated rays in the overlay or
by moving them on the color line or curve controls. Note that you cannot drag one control point past another as
they must remain in order.
For multi-point gradients, you can position an existing point by clicking and dragging it, add a new point by
Shift-clicking on the input image at the desired location, or remove an existing point by Ctrl-clicking on it in the
input image window.
Except for multi-point gradients, you may position control points outside the boundaries of the input image, and this is
necessary to obtain certain effects where the gradient runs off the edge of the image. To do this usually requires
zooming input image out to make it small enough that you have room to place the control points.
Amount
The amount control lets you control how much of the gradient transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
Gradient Type
Depending on the transformation you select, you can create different effects:
Linear

Linear gradients vary according to the color line in bands. You control the location and orientation of the linear
gradient by adjusting control points displayed over the input image. You adjust the gradient colors and transitions
using the color line control (see below). If you select Horizontal or Vertical, the control points are fixed to make a
horizontal or vertical gradient. Linear gradients can be at any angle.
Oval

341

Oval and rectangular gradients vary according to the color line in a series of ellipses or rectangles that grow
outward from a central point. You control the location and size of the gradient by adjusting control points displayed
over the input image. You adjust the gradient colors and transitions using the color line control (see below).
Sweep

Sweep gradients vary according to angle from a central point. You control the location of the gradient by adjusting
control points displayed over the input image. You adjust the gradient colors and transitions using the color line
control (see below).
Multipoint

When you choose multi-point, the color line, cycle, and antialias controls (see below) are replaced by a single
color control that lets you specify the color of the current point. Multi-point gradients are created by specifying
colors at a set of locations in the image – the area between the specified points is then filled in using
two-dimensional interpolation to blend the specified colors. The more points you use, the more control you exert
over the gradient. Shift-click on the input image to create a new point; ctrl-click on an existing point to remove it.
To reposition a point, click and drag it.
A Match Input Image checkbox is also displayed; when this checkbox is selected, the color associated with a
given point is automatically made to match that of the corresponding location in the input image whenever you
reposition the point. This is helpful when using a multi-point gradient to replicate the gradient in an input image. If
you switch or modify the input image, the colors of the control points will track the changes -- if you want to freeze
the colors as they are, uncheck the box.
The Method control lets you select different interpolation methods. Some of the methods also have an adjustable
Scale slider you can use to vary the effect.
Operation
This control lets you select how the gradient should be combined with the input image. The options are:
Fill -- This operation causes the gradient to replace the input image (to the extent specified by the Amount control).
Filter -- This operation applies the gradient to the input image as a filter, similar to placing a transparent color or
neutral density filter over the image. If the gradient consists of only black and white colors, the input image is
darkened depending on the darkness of the gradient; where the gradient is white the input image remains
unchanged.
Subtractive Filter -- This operation applies the gradient to the input image as a subtractive filter, similar making a
negative of filtering a negative of the input image with a negative of the gradient. If the gradient consists of only
black and white colors, the input image is lightened depending on the lightness of the gradient; where the gradient
is black the input image remains unchanged.
Adjust Brightness (HSV or HSL) -- These operations separate the input image into its component HSV or HSL
channels, lighten or darken the V or L channel according to the gradient, and then recombine the adjusted V or L
channel with the hue and saturation channels.
Soft Light -- similar to the soft light blend mode in other image editors.
Reverse Soft Light -- same as Soft Light, but with the input and gradient images swapped.
Hard Light -- similar to the hard light blend mode in other image editors.
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Reverse Hard Light -- same as Hard Light, but with the input and gradient images swapped. This mode is also
known as Overlay in other image editors.
Add -- the gradient image is added to the input image. This can generate out-of-range pixel values which are then
clipped.
Subtract -- the gradient image is subtracted from the input image. This can generate out-of-range pixel values
which are then clipped
Reverse Subtract -- the input image is subtracted from the gradient image. This can generate out-of-range pixel
values which are then clipped
Absolute Difference -- similar to Subtract except that negative differences (i.e. where the gradient image is
brighter than the input image) are converted to positive instead of being clipped to black.
Offset Difference -- the result is a mid-level gray plus the input image minus the gradient image.
Color Burn -- similar to the color burn blend mode in other image editors.
Color Dodge -- similar to the color dodge blend mode in other image editors.
Linear Burn -- similar to the linear burn blend mode in other image editors.
Examples of the different operations:

Input

Fill

Gradient

Filter

Subtractive
Filter

HSV

HSL

Hard Light

Reverse
Hard Light

Lighten

Darken

Add

Absolute
Difference

Offset
Difference

Color Burn

Color Dodge

Linear Burn

Soft Light

Subtract

Reverse
Soft Light

Reverse
Subtract

Cycle
This control lets you generate multiple cycles of the gradient color in equally spaced bands or rings.

Antialias
Without antialiasing, if the color sequence you specify with the color line control has abrupt transitions, then the
corresponding color boundaries may appear jagged in the output image. Increasing the antialias setting will eliminate
these rough edges, but will take more computation time. If the gradient color transitions are all smooth, antialiasing is
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unnecessary.
Color Line
The color line control lets you specify the gradient color sequence. The color at the left end of the color line is the
starting color of the gradient; the color at the right end is the ending color.
Start/End Color and Curve
If you select Curve from the Settings menu (see below), the color line is replaced by a curve. By adjusting the curve
you can specify any kind of transition you want between the Start Color and the End Color.

Settings Menu
The following two options affect how you specify gradients when the gradient type is horizontal, vertical, linear,
oval, rectangular, or radial sweep.
Line -- the gradient is derived from a color line.
Curve -- the gradient is derived from a curve that specifies a transition from a starting color to an ending color.
The following options determine whether you create a color or a black and white gradient.
Color -- Lets select colors for the color line or starting and ending curve colors.
Black & White -- You can only select gray levels for the color line and starting and ending curve colors. This
forces the resulting gradient image to be a black and white image you can use for example
as a mask.

Grid
This transformation lets you create a range of special effects from simple colored rectangles or rectangular cutouts to
complex rectangular grid overlays. You can separately control the interior and exterior background colors and the
number of major and minor horizontal and vertical grid subdivisions, and the major and minor line widths and colors.
Unlike the Grid button in the main tool bar which simply displays a grid superimposed on the current image, the grid
produced by the Grid transformation is a permanent part of the output image.
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Grid Rectangle
You select the grid rectangle by dragging the four corners, the four sides, or the interior of the rectangle displayed
over the input image. The grid divisions will be confined to the rectangle you specify.
For greater precision in setting the grid rectangle, you can zoom the input image window.
Amount
The amount control lets you control how much of the high pass transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict
the effects of the transformation to only part of the input image.
Divisions
Using the Major Horizontal Divisions, Major Vertical Divisions, Minor Horizontal Divisions, and Minor
Vertical Divisions controls, you can control the number of equally spaced grid lines within the grid rectangle.
Line Width and Color
Using the Major Line Width and Minor Line Width controls, you can set the width, in pixels, of the major and
minor grid lines. The Major Line Color and Minor Line Color controls let you set the colors of the major and
minor grid lines.
Interior and Exterior Transparency and Colors
You can set the transparency of the interior and exterior of the grid rectangle by selecting Transparent
Background, Colored Interior, Colored Exterior, or Colored Background. If the interior or exterior is not
transparent, you can select its color with the Interior Color or Exterior Color control.
Omit Grid
If this box is checked, the outermost grid lines are suppressed.

Halftone
This transformation lets you render an image using a halftone screen.
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Halftoning is a technique for representing a continuous tone image using only two colors -- black and white. These
black and white dots are clustered in patterns to simulate the different gray levels in the input image. There are many
different halftoning techniques, a number of which are supported by Picture Window. In addition, the halftone
transformation can use a custom screen that you supply.
Amount
The amount control lets you control how much of the halftone transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
Method
This control lets you select the halftoning method from a number of options. The best way to understand the different
halftoning patterns is to experiment with this setting. In general, the halftoning patterns with the smallest sizes (e.g.
6x6) are best at representing finer details at the expense of being able to represent fewer different gray levels.
If you select Custom, then you can specify any grayscale image as the halftone screen using the Screen control (see
below). To generate the output image, the input image is compared to the halftone screen image, a pixel at a time and
if the input image pixel is darker than the screen pixel, the corresponding output pixel is set to black; otherwise it is set
to white.
Halftone Screen
The halftone screen image control lets you select a black and white image for use as a custom halftone screen. This
setting is ignored unless the Method control (see above) is set to Custom.
For best results, screen images should have roughly equal numbers of pixels of each possible gray level and should
have a fairly fine texture. A nearly infinite variety of such screens can be generated using the Texture transformation
followed by the Equalize Transformation . The halftone screen image is tiled as necessary to cover the input image
and therefore can be any size.
Note: Because of their repeating bit patterns, halftones previewed at a zoom factor other than 1:1 (or higher) often look
very strange and this should normally be avoided.
Brightness Curve
The brightness curve lets you tailor the tonality curve of the image for best halftone results. When adjusting the curve
pay special attention to shadow and highlight areas to make sure that they show the greatest amount of detail in the
halftone.
Add Noise
This control lets you add noise (randomness) to your image to reduce any any patterning or artifacts introduced by the
interaction of the mask with details in your image.
Tips
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It may be helpful to resize the input image to have more pixels before halftoning.

High Contrast
This command lets you create a high contrast black and white version of the input image. It works by comparing the
brightness of each pixel in the input image to a threshold value. Where the pixels are brighter than the threshold, the
output image is white; where they are darker, the output image is black. Output pixels that lie on the boundary
between black and white areas, are set to an appropriate gray level to make the boundary appear smooth.
You can use the Tint transformation to colorize the output image if you want some color scheme other than black and
white.
This transformation is similar to using the Brightness Curve transformation, except that it handles the boundary
between black and white areas in the output image more accurately.
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Amount
This control lets you control how much of the high contrast transformation is applied to the input image. You can apply
a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects of the
transformation to only part of the input image.
Threshold Amount
The threshold amount control lets you control what gray level the input image is tested against to decide if the output
image is black or white. You can use the same threshold value for the entire image, or you can specify a mask to use
different thresholds over different parts of the image.

High Pass
This transformation works by subtracting a blurred version of the input image from itself, and offsetting the result so
zero is a mid-level gray. This passes through the high-frequency information (i.e. detail) in the image while
suppressing the low-frequency information (smooth background variations).

Clicking on the input image display centers the 1:1 preview on the location you clicked on, or you can click and drag
to scroll the preview window.
Amount
The amount control lets you control how much of the high pass transformation is applied to the input image. You
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can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict
the effects of the transformation to only part of the input image.
Radius
The larger the radius, the more blur is applied.
Preview
A 1:1 preview of the sharpen effect is displayed in the right-hand side of the dialog box. Clicking on the input image
display centers the preview on the location you clicked on, or you can click and drag to scroll the preview window.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by dragging
the vertical separator line between them.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute. The
preview button is grayed out if the output image is up to date and turns red if you change any settings and have not
yet updated the output image.

Magnify Preview Button
Holding down the Magnify Preview button causes the central part of the preview to be displayed at a zoom factor of
2:1, making it easier to see fine detail in the preview. Release the button to restore the normal 1:1 display.

Hotspot
This transformation compensates for the central bright spot that often shows up in IR (infrared) photography by letting
you darken a circular area in the center of the image. The size and brightness of the central bright area varies from
lens to lens and is often worse with wide angle lenses. While the sample image below is a particularly bad case, it can
still be restored fairly well. Most other lenses have a considerably smaller and less obvious hot spot.
An overlay is displayed on the input image to show you the location and diameter of the hot spot. While initially
located in the center of the image, you can move the hot spot to a different location by dragging the control point in the
center of the circle.
This transformation works by modeling the radial falloff of the central hot spot, based on the settings, and then
subtracting it from the input image.
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Radius
The radius slider lets you select the size of the region to be darkened. As you vary the radius, the circle displayed
over the input image changes size to show you what part of the input image will be affected. The radius is specified as
a percentage of the longest dimension of the image.
Strength
The strength slider lets you select the amount of darkening applied to the central region. The lower the value you
select, the less the center will be darkened.
Shape
This control selects a model for how the hot spot falls off as a function of distance from its center. The Standard falloff
curve works well for most hot spots, but some severe cases or hot spots with atypical falloff require a more flexible
model. For these cases, select Custom Curve instead and a curve is displayed so you can adjust the shape of the
falloff curve as necessary to match the hot spot.
Curve
Use this curve control to adjust the falloff curve to more accurately model the hot spot light falloff as a function of
distance from the center of the hot spot. The initial curve matches the Standard falloff curve with 4 control points -two very close to each other in the upper left corner and two very close to each other in the lower right corner. The
extra control points at each corner are used to make the slope horizontal at either end.

352

Tips
The size and intensity of the hot spot often depends on the lens you are using as well as the f stop and focal length if
it is a zoom lens as well as the lighting conditions. For this reason, you may need to make individual adjustments on
each image.
This transformation can be used to remove circular bright spots caused by lens flare when shooting into the sun. This
will generally require a custom curve to match the brightness profile of the spot.

Hue Saturation
This transformation lets you modify the saturation, brightness and hue of color images selectively based on the
hue-saturation histogram of the input image. The hue-saturation histogram analyzes an image based only on its color,
ignoring the brightness information entirely while the brightness histogram ignores color. The shape and structure of
the hue-saturation histogram can tell you a lot about the underlying color scheme of an image and help you develop
and understanding of its color dynamics. For example, here are a two images along with their hue-saturation
histograms.
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The hue-saturation histogram is based on the same color hexagon used by the color picker. White is located in the
center, and the primary and secondary colors are located at the vertices of the hexagon. The further from the center,
the greater the saturation, while hue varies as you rotate about the center. To create the histogram, all the possible
hue-saturation combinations are reduced to 817 uniformly distributed color patches, each of which is displayed as a
small colored disk. The color of the disk has the hue and saturation of the color, but its brightness is proportional to
the number of pixels in the input image that have that hue and saturation. If there are none, the circle remains blank.
For very colorful images, the histogram is more spread out -- for images with a more limited palette, the histogram is
more compact.
The Hue Saturation transformation displays both the hue-saturation histogram of the input image and its brightness
histogram and lets you select parts of each. Once you have made a selection, you can then adjust the saturation,
brightness and hue of the parts of the image that correspond to the selected colors and brightness range in the
histograms. The transformation also supports a second selection and set of adjustments so you can make two
different adjustments to two different parts of the image at the same time. Until you make a selection in the hue
saturation histogram, the output image is just a copy of the input image.
While you can apply this transformation to black and white images, the hue-saturation histogram is always just a
single dot in the center.
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Using the Hue Saturation Transformation
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No Selection Made Yet
Brightness Range Selection

With Color and

Amount
The amount control lets you scale back the overall effect of the Hue Saturation transformation or you can create
a mask to restrict it to specific parts of the image.
Show Affected Region
When this box is checked, black and white buttons are displayed next to the checkbox. Only those parts of the
output image selected according to their hue, saturation and brightness appear in the output image -- everything
else is set to either black or white, depending on which of the black/white buttons is depressed. This lets you see
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what parts of the image you have selected and which will be adjusted by the Saturation, Brightness and Hue
Change sliders. Selecting a black background makes it easier to see light selected areas -- a light background
makes areas stand out. This setting only affects previews -- it is automatically unchecked when you click OK or
Cancel. Note that Amount masks are ignored when computing the affected region.
Hue-Saturation Histogram
This displays the HSV or HSL hue-saturation histogram of the input image, depending on the currently selected
color space (see below). You can make it larger by resizing the dialog box by dragging one of its corners or sides.
There are two ways to select parts of the histogram:
1) Click and drag on the histogram to outline the area you want to select. This is similar to using the freehand
outline mask tool.
2) Click and drag on the input image to select the patches that correspond to the colors in the image. This
also displays red highlights in the brightness histogram (see below).
Selected samples are outlined in the current selection color (by default this is red). The brightness of the highlight
corresponds to how strongly the patch is selected. Selecting by either of the above methods fully selects the
patches, but blurring the selection (see below) reduces the strength of selection around the edges.
To clear or invert the entire selection, right-click on the histogram and select the command you want from the
popup menu.
You can also view the hue-saturation histogram of an image using Histogram Mode.
Brightness Histogram and Range Slider
The brightness histogram and range slider let you restrict the effects of the transformation to a range of brightness
values in the input image.

The histogram displays the HSV-V or HSL-L histogram of the input image, depending on the currently selected
color space (see below). You can make it larger by resizing the dialog box by dragging one of its corners or sides.
You can also view the brightness histogram of an image using Histogram Mode.
The Range Slider displayed just below the brightness histogram lets you select pixels by their brightness as well
as hue and saturation. If you take the set of pixels selected based on hue and saturation and also the set of pixels
selected based on their brightness, only pixels in both sets are selected. There are two white and two black
markers displayed on the range slider. The white markers delineate the range of brightnesses that are selected.
The black markers let you feather this selection by partially selecting pixels outside the fully selected range. You
can move one white slider past the other to select all but the brightness range between them, but you cannot
move a black slider past its corresponding white slider. You can reset the range slider by double clicking on it.
As with the hue-saturation histogram, there are two ways to change the brightness range selection:
1) Adjust the black and white sliders manually.
2) When you click and drag on the input image to select colors, Picture Window also places red highlights in
the brightness histogram at the corresponding brightness levels. You can then adjust the markers to just
include the highlighted range. To clear the red highlights, click anywhere on the brightness histogram.

Base Histogram on Masked Area Only

If this button is raised, both the hue saturation and the brightness histograms are based on the entire input image.
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If depressed, the histograms are based on just the currently masked area as defined by the amount mask. If there
is no mask, the histogram is based on the entire image. If you are using a mask to limit the action of the
transformation to just part of the image, this control lets you see the histogram of just the part you are adjusting.
Expand Histogram
This slider adjusts the hue-saturation histogram expansion level. When set at 1.0 (all the way to the left), no
expansion is performed and the brightness of the colors in the histogram is directly proportional to the number of
pixels with that color in the input image. Depending on the histogram, this may make some of the colors difficult or
impossible to see if they are swamped by colors that occur frequently in the image. As you increase the Expand
setting, the darker color are lightened, make them easier to see, but reducing the overall contrast. This setting
affects only the hue-saturation histogram and not the brightness histogram. Here are some examples of the same
histogram at different expansion levels:
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Blur Radius
When you select a color in the histogram, it is either fully selected or not selected at all. This can result in an
abrupt transition between parts of the image that are adjusted and parts that are not. To make the transition more
gradual, you can blur the selection using this slider. Blurring the selection makes its edges soft so that the
adjustments are made only partially to the corresponding colors.
Color Space
The histograms are a little different, depending on the color space you are using, and the brightness and
saturation adjustments also work a little differently. Changing the color space setting updates the histograms and
resets any selections.
Enable Adjustments Tool Bar

The Hue-Saturation transformation lets you make up to two sets of adjustments at once. This tool bar lets you
toggle either set on or off so you can see its effect on the output image. Enabling a collection of settings makes it
current (equivalent to clicking its tab as describe below). Disabling a collection of settings makes the other
collection current unless it is also disabled.
Add/Remove Tool Bar

Normally, when you draw a selection on the histogram or click on the input image, the selected colors are added
to the current selection. If you depress the Remove button, however, the selected colors are removed from the
selection instead. This lets you trim off unwanted parts of an existing selection.
Selection Hightlight Color

This tool bar lets you change the selection highlight color -- normally it is red, but in some cases some other color
may work better for you.
Selection Transparency

This tool bar lets you hide the current selection, display the current selection as a circle surround each selected
patch or display the current selection only, hiding the histogram entirely. Switching among settings can help you
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see exactly which colors are selected and how soft the edges of the selection are.

Saturation Change, Brightness Change and Hue Change Sliders

These sliders let you make adjustments to the selected colors in the input image. Moving the saturation or
brightness slider to the right increases the saturation or brightness and moving to the left decreases it. Moving the
hue slider to the right rotates the hue clockwise and moving it to the left rotates counter-clockwise.
Tabs

There are two tabs at the bottom of the dialog box. Clicking on a tab changes the current selection and Blur
Radius, Saturation Change, Brightness Change and Hue Change settings between settings 1 and settings 2.
If a collection of settings is disabled (via the Enable Adjustments Tool Bar), its tab label is grayed out, but you
can still select it, however the sliders will have no effect on the output image until you enable the settings.
Settings Menu
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These menu items let you select the size of the area of the input image that is sampled when you click on it to
make a selection. Smaller values give you more precision but are more subject to noise.

Examples
Here is an example illustrating how you might use the hue saturation transformation to reduce the saturation and
slightly brighten of skin tones in a group portrait:
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Here is a different example illustrating the use of two different selections. The first collection of settings increases
the saturation of the warmer colors in the image and darkens them. The second collection of settings reduces the
saturation of the cooler colors and increases their brightness.
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Settings 1

Settings 2
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Input Image
Output Image

Invert
The invert transformation inverts each channel of the input image, producing a negative version. This differs from the
Color Negative transformation which is designed to convert film negatives to film positives by removing the masking
layer and adjusting the image curves.

Amount
The amount control lets you control how much of the equalize transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects
of the transformation to only part of the input image.
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Note that setting the amount to 50% results in an all-gray image since the positive and negative images cancel each
other out.
Color Space
This control lets you select what color space to use when inverting color images. The Color Space control is not
displayed for black and white images.
RGB - inverts all three channels
HSV - inverts the V channel only
HSL - inverts the L channel only

Kaleidoscope
This transformation generates effects similar to a kaleidoscope, but with a few more variations.
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The result image is created by rotating and reflecting a sector of the input image in a pattern that has circular
symmetry about the center of the result image.
When you start Kaleidoscope, it displays an overlay over the input image window to show you the sector of the image
that will be repeated to fill the result image.
Two control points and two intersecting line segments are displayed over the input image. The angle between the two
lines is determined by the repeat factor (see above). You can drag the control point at the intersection of the two lines
to position the center point. Drag the other control point to rotate and scale the sector about the center. The further
you move the second control point from the center point, the larger the output image.
The output image is always square with width and height equal to twice the distance between the two control points.
Repeat Factor
This control lets you select the number of times the image will repeat as you rotate about the center. A traditional
kaleidoscope has 6-fold rotational symmetry that corresponds to a repeat factor of 6. You can set the repeat factor to
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any value from 2 to 1000.
Style
This control lets you select different types of rotational symmetry. A little experimentation will illustrate the different
effects.
Shape
Shape can be Square or Circular as illustrated in the two example above.

Layout
This transformation is used to create an image that consists of a background page of a specified size overlaid with one
or more panels. The background may be a solid color or tiled with (covered with multiple copies of) an image. Each
panel may contain solid colors or images, and/or text and can be placed anywhere on the background with any size or
transparency. Panels are like layers -- you can control the order in which they are applied to control how they overlap.
Layout images are created as top-level images since they have no input image, although panels may contain other
images.

This transformation provides a convenient way to create various page layouts for printing, slide shows, or
presentations. And, layouts can be saved as templates and used again later to create a consistent set of images.
Various controls are displayed down the left side of the dialog box; the right-hand side is used to display a preview of
the final layout. This preview also has a ruler displayed in the current units along its top and left edges. The layout
preview is automatically updated as you change the layout settings. The Layout dialog box can be resized to make the
preview either larger or smaller. Just above the preview is a preview button -- clicking this button recomputes and
refreshes the full-size output image in case you need to see the results in more detail.
By default, the initial layout contains no panels. To add a panel, click the + button on the tool bar. This creates a new
panel and selects it. Whenever you select a panel, additional controls are displayed to let you edit its properties.
Clicking on a panel in the layout preview causes it to become the current panel. The current panel is highlighted by a
rectangular outline with small squares displayed at the corners and a cross in its center. You can reposition or resize
a panel by clicking and dragging its interior, corners, or sides. Clicking on a part of the preview where there is no
panel deselects all panels and hides the panel property controls. You can also select a panel by clicking the > button
in the tool bar until you get to the one you want. This can be useful if you want to select a panel covered by other
panels.
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The location and size of the selected panel is displayed in the dialog box. If you wish, you can set panel size and
location by clicking the ... button next to the location and size readouts. This pops up a dialog box you can use to edit
the size and position of the current panel.

Tool Bar

The layout tool bar at the top of the dialog box lets you perform a variety of operations:
Add a new panel -- Clicking this button adds a new panel to the current layout identical to the current panel
except not containing an image or text.
If no panel is selected, a gray, blank panel is added in the upper left corner of the layout. If a panel is selected, the
new panel is placed just to the right of the current panel, if there is room. If the new panel will not fit to the right of
the current panel, it is placed below the current panel, all the way to the left of the layout. If there is not enough
room for the new panel there, it is placed in the upper left corner of the layout.
Panel property controls are displayed to let you edit the new panel’s appearance.
Remove the current panel -- Clicking on this icon deletes the current panel (if any) and removes it entirely
from the layout.
Move panel back one layer -- Clicking this button sends the current panel one level lower in the panel
stacking order. This means that it can be partially or totally covered by another panel that sits on top of it.
Move panel forward one layer -- Clicking this button raises the current panel one level higher in the panel
stacking order. This means that it can partially or totally cover other panels that are below it.
Select next panel -- Clicking this button selects the next higher panel in the stacking order. If the current panel
is the topmost level, then the bottom panel is selected.
Center current panel horizontally -- Clicking this button causes the current panel to be horizontally centered
on the background.
Center current panel vertically -- Clicking this button causes the current panel to be vertically centered on the
background.
Shrink rectangle to fit image -- Clicking this button causes the current panel to be reduced in size to match
the dimensions of the image it contains.
Create a grid of panels within the current panel -- Clicking this button displays the Create Grid dialog box.
This dialog box lets you create a grid layout of sub-panels within the current panel (or within the background image
if no panel is currently selected).

A preview of the panels that will be created is displayed to the right of the controls. Click the Preview button
as necessary to update the preview area.
Width, Height, and Resolution
These controls are used to set the resolution and size of the background image onto which the panels will be
placed. You can specify the background size in pixels, in, mm, or cm.
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If you modify the Resolution setting while the units are set to pixels, then the image size in pixels remains
unchanged while the image size in in/mm/cm is adjusted accordingly. If the units are set to in/mm/cm, changing
the Resolution setting keeps the physical dimensions of the image the same and adjusts the image size in pixels
accordingly.
If the units are set to pixels, rulers display in the default units as set in File/Preferences, based on the resolution
in dots/inch. Regardless of the units setting, font sizes are always specified in points (one point = 1/72 inch).
Snap Grid
This setting lets you specify a grid interval to which all panels will be aligned when you drag them. To disable this
feature, set it to zero. Using a snap grid makes it easy to precisely position and align panels on the background
without having to enter the coordinates manually.
Display Grid
This setting lets you specify a grid which is superimposed over the layout as an aid in positioning panels. To
disable this feature, set it to zero. The grid is in the current units – for example if units are inches, setting Display
Grid to 1.0 draws a grid line every inch.
Background and Background Scale
This image picker control lets you select how the background is colored. You can either select a solid color for
the background or an image that will be tiled (repeated both horizontally and vertically as necessary) to cover the
entire background.
The background scale slider is used only when an image is selected for tiling the background. In this case,
adjusting the scale slider lets you vary the frequency of the tiling pattern by making the tiled image larger or
smaller.
Description
This control lets you enter a short (1000-character max) description of the layout to document its intended use. It
has no effect of the output image. For example, if you are creating a layout to be printed, you can include the page
size and margins for which the layout is designed.
Size and Location Readouts
In the next section of the Layout dialog box, the size and location of the current panel are displayed in the current
units. If there are no panels or if the background is selected, the size of the background is displayed instead.
To enter the size and position of the current panel directly, click the
which brings up a small dialog box.

button just to the right of the readouts

Panel Property Controls
The following controls are displayed only when a panel is selected. If you select a different panel, the controls are
updated to reflect the properties of the currently selected panel. Panel properties are divided into three categories
represented the three tabs at the bottom: Background, Text and Border.

Background Tab
The background controls let you specify if the panel is transparent, filled with a solid color, or filled with an image.
If the background contains an image, you can further control its transparency, orientation and proportions.

Panel
This control lets you select whether you want a transparent background or if you want the background to be a
solid color or image. Transparent panels are useful for positioning text within a layout. Color/Image panels
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are useful for placing images into layouts.
Color/Image
This image picker control lets you select the background solid color or image, assuming you have not
selected a transparent background (in which case this control is hidden and the setting is ignored).
When you select an image, a cropping rectangle is displayed over the image when it is displayed in the main
image area. You can resize and reposition this rectangle by clicking and dragging its corners, edges, or
interior. Only the region outlined by the cropping rectangle will appear in the panel.
Amount
The Amount control lets you select the transparency of the panel. You can either select an overall
transparency or you can specify an amount mask to vary the transparency for different parts of the panel. If
you select an image, the amount mask must have the same dimensions as the image; if you select a solid
background color, the amount mask can be any size.
Orientation Tool Bar

This tool bar lets you change the orientation of the panel's background image and text by rotating them in 90
degree increments. Rotating the panel orientation also rotates the cropping rectangle for the background
image, if any.
Proportions
This control lets you specify how the image cropping and scale are related to the panel size.
Fill panel -- The proportions of the cropping rectangle of the image are locked to those of the panel,
guaranteeing the panel is always completely filled. You can still adjust the size of the cropping rectangle, but
the proportions are fixed. If the image proportions differ from the panel proportions, part of the image will be
cropped. Use this if you want the panel to be filled with the image, even if it needs to be cropped.
Fit in panel -- You can adjust the size and proportions of the cropping rectangle of the image freely. The
image is scaled to fit the full width or height of the panel, whichever is larger, but may not leave part of the
panel blank. Use this option if the way the image is cropped is more important to you than the size and
proportions of the panel. To eliminate empty space in the panel around the image, you can use the button in
the main tool bar to shrink the panel to fit the image.
Panel matches image dimensions -- The panel size is locked to the physical dimensions of the image. You
can move the panel but not resize it; you can crop the image any way you want, up to the size of the output
image. Use this setting when you have already set the physical size of your images and simply want to
arrange them over the background without resizing them. If the image is larger than the layout background
image, it is cropped to fit.
Panel matches image size in pixels -- The panel size is locked to the dimensions of the image in pixels.You
can move the panel but not resize it; you can crop the image any way you want, up to the size of the output
image. The image is copied 1:1 over the layout background. Use this setting when you want to arrange
images on a background without any resampling. If the image is larger than the output image, it is cropped to
fit.
Fit panel - scale to dimensions -- The size of the image's cropping rectangle is locked to the panel size in
physical units. The size of the cropping rectangle is fixed, but you can move it around the image. Use this
setting when you want to place part of an image, scaled to its size in physical units, in a panel of a given size.
If the image is smaller than the panel, the panel size is reduced to match the image size - you can make it
smaller than this, but not larger.
Fit Panel - scale 1:1 -- The size of the image's cropping rectangle is locked to the panel size in pixels. The
size of the cropping rectangle is fixed, but you can move it around the image. Use this setting when you want
to place part of an image, scaled at 1:1, in a panel of a given size. If the image is smaller than the panel, the
panel size is reduced to match the image size - you can make it smaller than this, but not larger.
Text Tab
The text controls let you place text in a layer over the panel background.
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Text
This multi-line edit control lets you enter one or more lines of text displayed over the panel image or solid color
background. The orientation of the text is controlled by the Orientation tool bar (see above).
The easiest way to transfer large amounts of text from a document or other program is to copy the text to the
clipboard and then paste it into the Text control. To paste into an edit control, simply click on the control and
then press Ctrl-V. The clipboard text will replace all highlighted text at the caret location.
The alignment of text within the panel is controlled by the Alignment control (see below).
To position text freely in a layout, place it in a separate panel with a transparent background. You can then
drag the text to any desired position.
To insert macros into your text, click the Macro... button.
To insert special characters into your text, click the Unicode… button which brings up a dialog box that lets
you select and insert any Unicode characters from the current font:
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Unicode characters are customarily specified by 4-digit hexadecimal codes. The first three digits are displayed
down the left edge of the table and the fourth across the top. Scroll down to the character you want and click
on it to insert it at the current location in the text field. Close the dialog box when you are done. Unicode is the
current standard for encoding characters in fonts – it supports roughly 65,000 different characters including
those used in different languages and many mathematical and other specialized symbols. While the situation
is steadily improving, only a limited number of fonts support anything like the full range of Unicode characters
– Google Unicode Fonts for more information.
Font/Bold/Italic
These controls lets you select which font the text will be displayed in. You can choose from any of the fonts
installed on your computer. You can also select any combination of bold or italic
Font Size/Color
These settings let you select a font size (in points – there are 72 points/inch) or change the text color.
Line Spacing
This setting controls how tightly multiple lines of text and spaced together. It has no effect on single-line text.
Alignment
This control sets the justification and alignment of text within the panel rectangle. You can select any of the
nine possible options to align the text with a corner or side of the panel or its center.
Offset
This slider controls the distance between the text and the alignment point you have selected. If Alignment is
set to Middle Center, this setting is ignored.

Border Tab
The border controls let you place a border around the panel. Note that the border is drawn outside the panel so it
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is not reflected in the panel size or location readouts. If a panel is right up against the edge of the layout, the
border will not appear.

Border Width
This lets you set the width of a rectangular border drawn around the panel. For no border, set the border width
to zero
Border Color
This control sets the color of the border, if any.

Preview
A 1:1 preview of the layout result is displayed in the right-hand side of the dialog box.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by dragging
the vertical separator line between them.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute. The
preview button is grayed out if the output image is up to date and turns red if you change any settings and have not
yet updated the output image.

Lens Distortion
The Lens Distortion transformation lets you correct barrel or pincushion distortion caused by certain camera lenses.
For many lenses, this kind of distortion is a minor annoyance that causes slightly curved horizons, but certain wide
angle lenses such as fisheye lenses exhibit extreme barrel distortion. You can also use this transformation to
introduce barrel or pincushion distortion deliberately as a special effect.
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Lens Distortion should only be used on uncropped images since cropping can change the scale factor of the image
and center of the image differently.
When you initiate the Lens Distortion transformation, a broken line connecting five control points is displayed as an
overlay near the top edge of the input image window. A marker is also displayed as an overlay at the center of the
input image window. Distortion is corrected by dragging the five control points into alignment with a curved element in
the original image that should be a straight line (such as the horizon or part of a building). When you then click the
Compute button, Picture Window automatically determines the best method and distortion coefficients to make the
control points you have selected lie on a straight line.
Once you compute and save the correction coefficients for a given lens, you can re-apply the same settings to other
uncropped photographs taken with the same lens. In this case, do not click Compute again as this may alter the
saved settings.
For the most accurate results, the selected control points should lie on a line near one of the longer edges of the
frame, since this is the part of the image that exhibits the most pronounced curvature. Having determined the distortion
coefficients for a given lens you can then apply them to other images taken with the same lens as long as the images
are uncropped. For zoom lenses, note that distortion usually varies with focal length. In most cases, the center marker
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should be left at the exact center of the image -- if you move it, the resulting distortion will be asymmetrical and will not
work on rotated images.
Method
This control lets you choose between two distortion correction methods: Curvature and Polynomial.
The Curvature method assumes that distortion is caused by the focal plane being distorted into a spherical shape
and corrects the distortion based on a single distortion coefficient that depends on the radius of the sphere. When you
select this method, a slider is displayed below to show the current value of or let you modify the distortion coefficient.
The Polynomial method fits the radial distortion to a polynomial with variable third and fifth order coefficients.
Depending on which method you select, different sliders are displayed below. When you select this method, sliders
are displayed below to show the current value of or let you modify the third and fifth order distortion coefficients.
Scale Factor
This slider lets you magnify or reduce the result image. After adjusting the Distortion Coefficient slider to remove
distortion from the input image, you will be left with an image that is no longer rectangular. You can use the Scale
slider to trim black space around the border of the image as necessary.
Optical Center
A crosshair marking the optical center of the input image is displayed as an overlay over the input image window.
Initially, this marker is placed in the center of the image window. For the most accurate possible correction of fisheye
lens distortion, it is important that this marker be positioned at the point in the image in line with the optical axis of the
lens. This will generally be the default center location, but you can adjust the position of the marker by clicking and
dragging it in the input image window.
Tips
Start with an uncropped image that covers the entire frame so you can identify its optical center.
When correcting extreme barrel distortion (as from fisheye lenses), the result image will be quite blurry in the corners
as the image data in the corners of the frame are highly compressed in the input image.
You may find it worthwhile to sharpen the result image to compensate for the slight blurring caused by resampling the
input image.
This transformation simply removes radial distortion – unless the camera was perfectly level when you took the
picture, you will often need to do a subsequent perspective correction as well (see the Warp transformation).

Level
The Level transformation rotates an image so as to make a line you specify either horizontal or vertical. To level a
horizon, you mark where the horizon is on the image and the image is rotated to make the horizon level. Or, if the
image has verticals that are skewed, you can mark a line in the image that should be vertical and the image is rotated
to make that feature vertical. Since a rotated image no longer fits into a normal rectangular grid, the Level
transformation provides options for cropping the result image is various ways.
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Line Overlay
When the input image is displayed, an overlay line is drawn over the image indicating what part of the image will be
make horizontal (or vertical). The endpoints of the line are labeled 1 and 2. You can drag either endpoint to position it.
You can drag both endpoints at once by dragging the line anywhere in its middle. For more precision, you can zoom in
on the input image. Switching to the output image displays the result image on the right -- notice that it is slightly
smaller than the input image since the border is cropped (see below). The length and position of the line does not
matter, just its angle, but longer lines do let you adjust the angle more precisely.
Number Keys
The control points at either end of the line overlay are labeled with a number from 1 to 2. Pressing a number key
centers the display on the corresponding control point. Pressing the same number key more than once zooms the
input image each time. This provides a convenient way to make fine adjustments to the control point locations, even
when the image is zoomed in such that you cannot see it all at once.
Size Tool bar

This tool bar lets you control how the output image is cropped.
The first button crops the result image so there is no black border visible around the edge as has been done in the
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example above. Note that this makes the output image smaller than the input image by an amount that depends on
the rotation angle. This is the most common option.
The second button makes the output image the same size as the input image. This will show some black border
around the edge depending on the rotation angle, but some of the original image will also be lost.
The third button makes the output image large enough to capture all of the input image but it also shows more black
border around the edge than either of the other two options.
Orientation Tool bar

This tool bar lets you tell Picture Window if you want to level the image horizontally as in leveling a horizon or vertically
as in making a tree or building vertical.
Angle
The control is a readout that indicates the rotation angle (in degrees) specified by the line overlay you have placed.

Levels and Color
This basic transformation lets you adjust the saturation, color balance, dynamic range and brightness and contrast of
an image. Since brightness, contrast, color balance, and saturation interact with each other in ways that are difficult to
pre-visualize, it can be useful to adjust all these variables at once. Levels and Color is a simplified version of the
Adjust transformation which is more powerful, but more complicated.
Levels and Color starts out by analyzing the input image to determine the dynamic range of the input image, i.e. its
darkest and lightest points. These points are represented as tic marks below the gray scale for Dynamic Range (see
below). In rare cases, Picture Window may determine these points incorrectly -- see the Settings Menu below for
information of setting the dynamic range threshold.

Amount
The Amount control lets you control how much of the Levels and Color transformation is applied to the input
image. You can apply a percentage of the transformation to the entire image, or you can specify an amount mask
to restrict the effects of the transformation to only part of the input image.
Midtones
Adjusting this slider lightens or darkens the mid-tones of the image without affecting its shadows or highlights. You
can control the brightness levels of the shadows and highlights using the Contrast and Dynamic Range controls
(see below).
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Contrast
Adjusting this slider increases or decreases the mid-tone contrast of the image at the expense of some loss of
shadow or highlight detail. You should recheck your contrast setting after making a change to the Dynamic
Range control since these two settings are closely related.
Dynamic Range
The Dynamic Range control has three options that apply not only to the current input image, but also to any
other image you apply the transformation to, for example, when an upstream image is recalculated or during a
batch process.
Custom -- This setting indicates the dynamic range has custom settings which will be retained when the
transformation is applied to other images. This may cause other images to become lighter or darker. If you
make any changes to the dynamic range via its slider, Dynamic Range is automatically reset to Custom.
Reset -- This setting indicates that the dynamic range of the input image should be preserved by setting the
markers to align with the tic marks. When applied to other images, the locations of the tic marks is
recalculated and the dynamic range set accordingly -- this leaves the dynamic range of the input image
unchanged.
Full -- This setting indicates that the dynamic range of the output image should be made to run the full gamut
from pure black to pure white. When applied to other images, their dynamic range is expanded as well.
Adjusting the dynamic range slider alters the highlight brightness and shadow darkness of the input image. The
original light and dark points in the input image are marked with small tic marks under the slider. You change the
highlight brightness of the image by dragging the white slider and you change the shadow darkness by dragging
the black slider. Moving the black and white sliders toward each other reduces image contrast; moving them apart
increases it.
Setting the black (shadow) slider to 0% forces the darkest parts of the input image to be pure black while still
preserving shadow detail. If you move the black slider beyond this point to the left into negative values, the result
image will continue to become darker by making more and more of the shadow areas black as well. The effect is
often more dramatic at the expense of shadow detail.
Setting the white (highlight) slider to 100% forces the lightest parts of the input image to be as bright as possible
while still preserving highlight detail. The effect depends considerably on the color space you have selected (see
above). If you move the white slider beyond this point to the right to values greater than 100%, the result image
will continue to become lighter by setting more and more of the highlight areas to maximum brightness as well.
This creates an effect of intense brightness at the expense of highlight detail.
As a shortcut, Shift-Clicking on the slider also sets the range to 0% .. 100%. Ctrl-Clicking on the slider resets
the black and white points to line up with the tic marks.
Saturation
Adjusting this slider alters the saturation of the image. Moving the slider to the right increases the saturation;
moving the slider to the left decreases the saturation. Moving the saturation slider all the way to the left yields a
black and white image. Moving it all the way to the right produces an image with unnaturally intense colors.
Placing the slider in the middle leaves the saturation of the input image unchanged. The saturation slider is not
displayed if the input image is black and white.
Color Balance
The Color Balance control has two options that apply not only to the current input image, but also to any other
image the transformation may be applied to, for example, when an upstream image is recalculated or during a
batch process.
Custom -- This setting indicates the color balance has custom settings which will be retained when the
transformation is applied to other images. If you make any changes to the Remove or Add colors either
using the probe or the color picker, Color Balance is automatically reset to Custom.
Auto White Balance -- This setting indicates that the input image is analyzed to determine the average color
of its brightest pixels. This color is set as the Remove Color and the Add Color is set to a neutral gray of
the same luminance. When applied to other images, their dynamic range will not be affected. In rare
cases, Picture Window may misidentify the white point. See the Settings Menu below for information of
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adjusting the auto white balance threshold.
Remove Color and Add Color
These controls alter the color balance of the image by removing and/or adding a color cast, similar to the way the
Color Balance transformation works. You can set the Remove Color and Add Color in two ways: by clicking on
the input image window or by selecting colors using the color picker. If the Remove and Add colors are the
same, the controls have no effect. Use Remove Color if you want to remove a color cast from the image -- use
Add Color if you want to add a color cast.
Clicking on the input image window samples the color of the input image at the point you click and sets the
Remove Color accordingly, while the Add Color is set to a neutral gray of the same luminance. This has the
effect of neutralizing in the result image the color you select in the input image. Thus, if you can find a spot in the
input image that should be a neutral gray, clicking on it will automatically compute the correct colors to apply to
the image to achieve this effect.
If you prefer, you can click on the small square that makes up the Remove or Add color control to bring up a
color picker. You can use this control to specify a filter color directly from the color wheel or the filter bank. This
lets you add or remove a color from the image.
If the input image is black and white, you can use the color balance control to tint it. For a more powerful way to
tint black and white images, see the Tint transformation
Color Space
If the input image is color then this control lets you select whether you want to work in the HSV or HSL color
space. When you lighten an image using HSL, it becomes whiter and may appear washed out. When you lighten
an image using HSV, it retains the relative proportions of its red, green and blue color components, but is limited
in how bright it can get by the value of the largest RGB channel. The dynamic range tic marks will move closer
together if you select HSL.
If the input image is black and white, then the Color Space control is not displayed.
Saturation
Adjusting this slider alters the saturation of the image. Moving the slider to the right increases the saturation;
moving the slider to the left decreases the saturation. Moving the saturation slider all the way to the left yields a
black and white image. Moving it all the way to the right produces an image with unnaturally intense colors.
Placing the slider in the middle leaves the saturation of the input image unchanged. The saturation control is not
displayed if the input image is black and white.
Settings Menu
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Reset (Brightness/Contrast/Color Balance/Saturation) -- resets a single setting to its neutral value. To reset
just the Dynamic Range, use the Dynamic Range control.
Dynamic Range Threshold (Low/Medium/High) – When Picture Window analyzes the input image to
determine its darkest and lightest points, it uses a threshold setting to reject small numbers of dark or light pixels
that may be noise and not representative of the image. The default value is Low. Occasionally, if the light and
dark parts of the image are very small, they may be overlooked, for example a photograph of the night sky with a
few bright stars. By raising the dynamic range threshold, you may be able to get better results.
Auto White Balance Threshold (Low/Medium/High) – When Picture Window analyzes the input image to
determine the color of its brightest pixels, it uses a threshold setting to reject small numbers of light pixels that
may be noise or small specular reflections and representative of the image. The default value is Low.
Occasionally, if the light parts of the image are very small, they may be overlooked. By raising the auto white
balance threshold, you may be able to get better results.
Probe Size (1x1/3x3/5x5/7x7/9x9)
These options let you control the sample size used by the color balance probe. Larger probe sizes are useful for
obtaining an average reading of any area of the image that does not have a smooth texture; smaller probe sizes let
you get precise readings of very small areas.

Levels and Color Tool
The Levels and Color Tool is closely related to the Levels and Color transformation in that it lets you apply the same
set of color and brightness adjustments to its input image. The big difference between the tool and the transformation
versions is that the tool lets you paint the changes onto the output image using a brush while the transformation
applies the changes to the entire image or, more precisely, to the masked parts of it. For this reason, the Levels and
Color Tool has both brush and levels and color settings.
While you can get a similar effect using the transformation instead of the tool by using a mask and the Mask Brush
Tool, the tool lets you see changes as you make them directly on the output image.
The Levels and Color Tool maintains an internal mask layer for the input image which is, in fact, what you are painting
on. This mask layer records the location of all of your brush strokes so that adjustments you make to the brightness or
color of the image can be made even after the strokes have been drawn.

381

Amount
The amount control lets you scale back the overall paint transparency or you can create a mask to restrict painting
to specific parts of the image.
Mask Transparency

The Mask Transparency tool bar lets you select whether to display the output image or the mask that determines
what part of the output image will be affected. In addition, you can control the transparency and color of the mask
if you choose to display it.
Selecting the first button makes the mask fully transparent and displays the output image with no mask overlay.
This setting lets you see the effects of each stroke as you make it and is automatically selected when you adjust
any of the Levels and Color settings on the right side of the dialog box.
Selecting one of the other buttons displays the mask instead of the output image as an overlay on the input image.
Different buttons display the mask with different levels of transparency while the rightmost button displays just the
mask. High mask transparency makes it easier to see the image under the mask while low mask transparency
makes it easier to see the details of the mask. Use one of these settings when you want to see where the brush is
being applied to the image -- this helps you see any areas you might have accidentally overlooked and also helps
you judge how strongly evenly the brush is being applied.
When you click OK or Cancel, if the mask transparency is set to display a color overlay on the input image or to
display the mask only, it is reset to 100% transparent to show just the output image.
Mask Color
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The Mask Color tool bar lets you set the color of the mask overlay, assuming the mask is not fully transparent.
Undo/Redo
The Undo and Redo buttons let you erase or redraw levels and color operations, one stroke at a time. A stroke is
defined as everything between pressing the mouse button and releasing it.
If the Undo or Redo button is grayed, it means there are no operations left to undo or redo. If you undo too many
operations by accident, you can click the redo button until you get back to where you wanted to be. However,
once you draw a new stroke, you can no longer redo past that point.
You can use the keyboard shortcuts Ctrl-Z for Undo and Ctrl-Y for Redo.
Normally, Undo preserves the current brush settings, but if you want to revert to the settings for the previous
stroke, hold down the Shift key while clicking the Undo button or pressing Ctrl-Z.

Brush Settings
The following settings determine the brush properties:
Radius
This slider controls the radius of the brush in pixels. Smaller brushes are good for creating fine detail. Larger
brushes are good for filling big areas quickly. In addition to using the radius slider, you can also use the
mouse scroll wheel to adjust the radius.
Transparency
This slider controls the transparency of the brush. The more transparent the brush, the more the background
shows through.
Softness
This slider lets you control how soft the edges of the brush are. The softer the brush, the more smoothly its
effects are blended with the original image.
Spacing
This slider lets you control the spacing interval at which the brush is applied as you drag. The smaller the
spacing, the more the applications overlap. Too much overlap can lead to a heavier application of the brush
than you intended, so you may need to increase the transparency. Too little overlap can leave gaps.
Fadeout
This slider lets you make the brush effect fade out as you draw each stroke, effectively increasing its
transparency the further you drag from the starting point.
Shape
The brush shape tool bar has three options: round, square or diamond. Usually a round brush is
fine, but occasionally a different brush shape helps you get into corners hard to reach with a round brush.
The brush width tool bar has four options: 100%, 75%, 50% or 23%. This lets you squeeze
the brush horizontally into a narrower shape if necessary.
The brush angle tool bar has eight options between 0 to 180 degrees.
This lets you rotate the brush if necessary.
Mode

These settings control how the mask painting operation is performed.
Accumulate -- in this mode, the more you paint over an area, the more strongly the mask is applied.
Overlapping strokes are added together. Since strokes are built up by applying circular brush masks offset by
the Spacing setting, you will need to use a higher brush transparency in this mode to produce subtle effects.
Don't Accumulate -- in this mode, overlapping strokes stay as strong as the strongest one. Using this mode,
you can use lower brush transparency settings to get subtle effects.
Erase -- in this mode, strokes you apply are subtracted from the current mask, reducing the effect on the
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output image.
Brush
If you select Single, then a single brush application is performed when you click on an image and is not
repeated as you move the cursor with the mouse button depressed. The default setting is Continuous which
keeps painting so long as you hold the mouse button down.
Stylus Pressure
If you are using a pressure-sensitive stylus, this control lets you determine the effect, if any, that stylus
pressure has on the current brush stroke. If you are not using a tablet, this control is set to Ignore and the
other options are grayed out.
Ignore -- stylus pressure has no effect.
Controls Opacity -- increasing stylus pressure reduces transparency, making the stroke more opaque.
Controls Radius -- increasing stylus pressure increases the brush radius, making it larger.
Controls Hardness -- increasing styles pressure reduces softness, making the edges of the brush harder.
Controls Flow -- increasing stylus pressure reduces spacing, causing the brush to be applied more often as
you move the stylus.
Brush Display
As a visual aid, a representation of the current brush is displayed at the bottom of the dialog box. This display
illustrates the radius, transparency, shape and softness of the brush. If you select a very large brush radius,
part of the brush may not be visible.

Levels and Color Settings
Changes to the following settings apply to all the areas in the output image where you have painted on the mask
layer. While you can apply multiple strokes, the same adjustments are made to all of them. If you want to make
different adjustments to different areas of the image you need to use a separate transformation. When you alter
any of these settings the colored mask overlay is automatically removed so you can see the effect of the changes.
Midtones
Adjusting this slider lightens or darkens the mid-tones of the image without affecting its shadows or highlights.
You can control the brightness levels of the shadows and highlights using the Contrast and Dynamic Range
controls (see below).
Contrast
Adjusting this slider increases or decreases the mid-tone contrast of the image at the expense of some loss of
shadow or highlight detail. You should recheck your contrast setting after making a change to the Dynamic
Range control since these two settings are closely related.
Dynamic Range
Adjusting this dynamic range slider alters the highlight brightness and shadow darkness of the input image.
The original light and dark points in the input image are marked with small tic marks under the slider. You
change the highlight brightness of the image by dragging the white slider and you change the shadow
darkness by dragging the black slider. Moving the black and white sliders toward each other reduces image
contrast; moving them apart increases it.
Setting the black (shadow) slider to 0% forces the darkest parts of the input image to be pure black while still
preserving shadow detail. If you move the black slider beyond this point to the left into negative values, the
result image will continue to become darker by making more and more of the shadow areas black as well. The
effect is often more dramatic at the expense of shadow detail.
Setting the white (highlight) slider to 100% forces the lightest parts of the input image to be as bright as
possible while still preserving highlight detail. The effect depends considerably on the color space you have
selected (see above). If you move the white slider beyond this point to the right to values greater than 100%,
the result image will continue to become lighter by setting more and more of the highlight areas to maximum
brightness as well. This creates an effect of intense brightness at the expense of highlight detail.
As a shortcut, Shift-Clicking on the slider sets the range to 0% .. 100%. Ctrl-clicking on the slider resets the
black and white points to line up with the tic marks.
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Color Balance
This control alters the color balance of the image by applying a color filter to it. You can set the color balance
in two ways: by clicking on the input image window or by selecting a color using the color picker.
Shift-clicking on the input image window samples the color of the input image at the point you click and sets
the color balance to the complement of that color. This has the effect of neutralizing in the result image the
color you select in the input image. Thus, if you can find a spot in the input image that should be a neutral
gray, clicking on it will automatically compute the correct color filter to apply to the image to achieve this effect.
If you prefer, you can click on the small square that makes up the Color Balance color control bring up a
color picker . You can use this control to specify a filter color directly from the color wheel or the filter bank.
Changing the color balance alters the locations of the dynamic range slider tic marks.
If the input image is black and white, you can use the color balance control to tint it. For a more powerful way
to tint black and white images, see the Tint transformation
Saturation
Adjusting this slider alters the saturation of the image. Moving the slider to the right increases the saturation;
moving the slider to the left decreases the saturation. Moving the saturation slider all the way to the left yields
a black and white image. Moving it all the way to the right produces an image with unnaturally intense colors.
Placing the slider in the middle leaves the saturation of the input image unchanged. The Saturation slider is
not displayed if the input image is black and white.
Color Space
If the input image is color then this control lets you select whether you want to work in the HSV or HSL color
space. When you lighten an image using HSL, it becomes whiter and may appear washed out. When you
lighten an image using HSV, it retains the relative proportions of its red, green and blue color components, but
is limited in how bright it can get by the value of the largest RGB channel. Changing the color space alters the
locations of the dynamic range slider tic marks -- using HSL the tic marks are closer together.
If the input image is black and white, then the Color Space control is not displayed.
Tips
To see the effects of the brush instead of the mask, click the leftmost Mask Transparency button or adjust one of
the Levels and Color Settings. To see the mask instead of the effects of the tool, click one of the other Mask
Transparency buttons.
Painting with a high brush transparency lets you build up the mask layer gradually and gives you more control over
the mask. If you use Accumulate mode, you will need to use a higher transparency than if you use Don't
Accumulate mode, and it will be harder to produce subtle effects or make masks cover larger areas evenly.
However, if you use Don't Accumulate, painting over the same area repeatedly will not make the mask any
stronger.
If you hold the Shift key down while selecting Load Settings... or Reload Last Settings from the Settings menu
(or when you use the Ctrl-R keyboard shortcut to reload the last settings), any strokes in the settings file are
ignored.

Light Falloff
This transformation can apply or correct for brightness variations in the input image that depend only on the distance
from the center of the image. Given a sample image of a uniformly illuminated field, it can also compute the necessary
curve to correct the image for any light falloff.
This transformation can be used to correct for lens vignetting or to create vignetting effects.
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Method
You have three options for compensating for light falloff: darken the center to match the corners, lighten the
corners to match the center or a combination of the two that preserves the average brightness.
Curve
The curve control lets you specify how you want the brightness of the image to vary with the distance from the
center of the image. The x-axis represents distance from the center with 0.0 at the far left and the distance to one
of the corners of the image at the far right. The y-axis represents the factor by which the image brightness is
multiplied with 0.0 at the bottom and 1.0 at the top. The default curve illustrated above has no effect on the image
since it multiplies the brightness by 1.0 everywhere.

Settings Menu
In addition to the normal menu items, the settings menu has one extra:
Compute Falloff Curve
Selecting this item analyzes the input image and generates a 33-point falloff curve automatically. This
command assumes the input image is a photo of a uniformly illuminated field such as a white screen on a
monitor. A falloff curve is then generated that corrects the image for light falloff at the edges by darkening the
center as necessary. For example, using the Cosine Falloff test pattern as an input:
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Input Image
Output Image

Falloff Curve

Lines, Arrow, Text Tool
This tool lets you draw straight or curved lines with optional arrowheads at either end on an image. The width, color,
and transparency of the lines are controllable and there are several arrowhead styles available as well. Lines are
automatically anti-aliased to avoid jagged edges. Optionally, you can place a text box at the start of the line or arrow.
This is useful when using the tool to annotate photographs. You can also add text boxes without a line or arrow which
is useful when you want to place several blocks of text on an image.
You cannot draw in color over a black and white image without first converting it to a color image by running the image
through the Convert transformation.
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The controls listed below change the characteristics of the current line. If there is more than one line, you can select
the one you want to operate on by clicking any of its control points. Lines are defined by positioning control points. A
simple straight line has two control points – one at each end. To make more complicated shapes, you can add more
control points – the line always passes exactly through each one in sequence.
Broken lines are created by connecting control points with straight line segments. Curved lines are created by
connecting the control points with cubic spline segments whose shape you can control with two additional handles per
control point (see below).
Amount
The amount control lets you scale back the overall transparency or you can create a mask to restrict lines and
arrows to specific parts of the image.
Line Width
This slider controls the line width in pixels. The smaller the width, the finer the line. Arrow heads, if any, scale up
or down proportional to the line width. You can also adjust the line width using the mouse scroll wheel.
Arrowhead size
This slider controls the size of the arrowhead relative to the line width.
Transparency
This slider controls the transparency of the line and arrowheads. The more transparent, the more the image shows
through.
Line Type

This control lets you select whether you want to connect control points with a broken line or with a spline curve.
Arrowheads

This control lets you select whether you want arrowheads at the beginning or end of the line, neither, or both.
Arrow Head Type

This control lets you select Normal, Sharp, or Blunt arrowheads.
Snap to 45 Degree Increments

When this button is depressed, when dragging control points (and there is more than one), they are limited to
forming horizontal, vertical or 45 degree lines, whichever is closest to the direction in which you are dragging. This
makes it easy to create exactly horizontal, vertical or 45 degree lines or line segments.
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Text Box

You can add a text box to the current line, aligned with the starting point. Text settings are entered using a Text
Control that appears in a separate window that lets you set various properties for one or more lines of text. When
you are done editing the text you can close the text window.

If the current line does not already have a text box, when you click the Text Box button, a text box is added to the
current line and a text control window is displayed to let you edit the text box settings.
If the current line already has a text box, when you click the Text Box button, a menu is displayed with the
following two options:
Remove Text Box -- this removes the text box from the line and closes the text control window if it is open.
Edit Text Box -- this brings up the text control window and lets you edit the text box settings.

Color
This control sets the line color.

Editing lines and control points
Control points are displayed as an overlay on the input image. Until you create at least one control point, this
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transformation does nothing and does not display an overlay on the input image.
You can add or modify control points or lines as follows:
Creating a new line or text box
Shift-clicking on the input image inserts a single control point at the location you clicked. This can be used to
start a new line or to insert a text box.
Alternatively, you can right-click on the input image where you want the new line to start and select Add new
line/arrow/text from the popup menu.
Selecting, Positioning, Adding and Removing Control Points
Clicking on the input image on an existing control point selects the line of which the control point is a part. The
control points in the current line are displayed as larger, filled circles so you can tell which line is selected.
You can reposition control points by clicking and dragging them.
Clicking on the input image away from any of the existing control points adds a new control point to the current
line, if any. Each new control point adds a line segment to the current line. If you click near an endpoint of the
line, the new control point is added to the end of the line -- otherwise it is inserted between the nearest two
control points. To add a control point to a different line, first select it by clicking on one of its control points.
Alternatively, you can right click where you want the contol point to be located and select Add control point
from the popup menu.
Ctrl-Clicking on an existing control point removes it from the line. Removing the last control point removes the
entire line.
Alternatively, you can right-click on a control point and select Remove control point from the popup menu.
Editing control points
Depending on the Line Type (see above), either a broken line or a spline curve is passed through the control
points and a rough outline is displayed as an overlay over the input image.
If you select a curved line, each control point has two additional handles which control the incoming and
outgoing slope and velocity of the curve at that point. The slope controls the angle at which the curve arrives
at or departs from the control point. The length sets the velocity which controls how fast it arrives or departs –
the higher the velocity, the further the curve goes before turning toward the other end of the segment. If you
select a large enough velocity and the control points are close enough to each other, the curve may kink or
intersect itself.

Removing entire lines
To remove an entire line, remove one control point at a time until there are none left.
Alternatively, you can right-click on a control point and select Remove entire line/arrow/text from the popup
menu.

Using Text Boxes
Text boxes are placed at the starting point of a line or arrow. To add a text box, depress the Text button which then
pops up a text control. Until you have created at least one control point, this will have no effect on the image and will
not display an overlay on the input image. If you want a text box without a line or arrow, create just the starting point of
the line. To place text in the margins of an image, first use the Add Border transformation to create a border around
the image. If you close the text control, the Text button is raised and the text is removed.
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Enter the desired text into the Text field and then set the Font, Font Size, and other settings as necessary. To get
the effect show above, Background Transparency was set to 0%, Alignment was set to Lower Right to connect
the arrow to the lower right corner of the text box, and Text Margins was increased to cover the gap between the start
of the line and the text box.
Another possible annotation style is:
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In this case, the arrow Color and the Outline color are both set to red.
If you choose to leave the text background transparent, you can add space between the text and its line or arrow by
increasing the Offset. Note that the Offset control is only displayed if Alignment is set to something other than
Center.

If you choose to create a line with an arrowhead both ends, you can adjust the Offset to increase the spacing
between the text box and the arrowhead at the beginning of the line.
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Linear Blur
This transformation blurs an image in one direction.
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Clicking on the input image display centers the 1:1 preview on the location you clicked on, or you can click and
drag to scroll the preview window.
Amount
The amount control lets you control how much of the blur transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.
Radius
The larger the radius, the more blurred the result.
Angle
This compass control lets you specify the direction of the blur.
Preview
A 1:1 preview of the blur effect is displayed in the right-hand side of the dialog box. Clicking on the input image display
centers the preview on the location you clicked on, or you can click and drag to scroll the preview window.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by dragging
the vertical separator line between them.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute. The
preview button is grayed out if the output image is up to date and turns red if you change any settings and have not
yet updated the output image.

Magnify Preview Button
Holding down the Magnify Preview button causes the central part of the preview to be displayed at a zoom factor of
2:1, making it easier to see fine detail in the preview. Release the button to restore the normal 1:1 display.

Masks
The Masks transformation can be used to generate up to four different masks for the input image. It passes the input
image through to its output image unchanged. This transformation is useful when you want to create one or more
masks for an image for use with other transformations. You can also use it to convert masks to images or to combine
two masks.
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Mask1 .. Mask 4
These are Amount Controls without sliders. Each one can be used to create a separate mask for the input image.
Output
This control determines what the output image of the Mask transformation will be:
Copy of Input Image -- the output image is a copy of the input image.
Use this when you want to perform further operations on the input image using the masks you have created,
without having to add a side branch.
Mask 1 -- the output image is a copy of Mask 1
Mask 2 -- the output image is a copy of Mask 2
Mask 3 -- the output image is a copy of Mask 3
Mask 4 -- the output image is a copy of Mask 4
Use one of these to convert a mask to an image.
Mask 1 + Mask 2 -- the output image is a combination of masks 1 and 2.
Mask 1 - Mask 2 -- the output image is a copy of mask 1 minus the masked areas in mask 2
Mask 1 & Mask 2 -- the output image is the overlap between masks 1 and 2
Use one of these to combine two masks.

Match Reference
The Match Reference transformation lets you color correct an image based on a photograph of a standard color target
taken under the same conditions as the image to be corrected. For example, if you take a picture of a ColorChecker
(see below) and then take additional photographs under the same conditions, you can color correct the images using
the image of the ColorChecker.
Currently two standard targets are supported: the Macbeth ColorChecker and the Kodak Q-13 Gray Scale:

The ColorChecker is a rigid board containing 24 patches: 18 assorted colors and 6 graduated neutral grays. It comes
in two sizes – a convenient miniature version about 2x3 inches and the standard size about 9x13. Versions
manufactured prior to Nov-2014 have slightly different color characteristics from those manufactured after Nov-2014,
so they are treated as different targets.
The Q-13 is a printed strip of heavy coated paper about 2.5x8 inches containing a graduated set of 20 gray patches
with densities running from 0.00 to 1.90 in steps of 0.10. The Q-13 comes with a companion set of color control
patches but these are currently not supported. You can print out your own gray scale by printing out a simulated Q-13
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image (see Transformations/Special Effects/Test Patterns) using black and white inks only.
The SpyderCheckr24 and SpyderCheckr48 are similar to the ColorChecker.
For best results, the test target image should be created in exactly the manner as the images you want to correct,
including lighting, camera settings and post-processing.
Using the gray patches from either target, Picture Window can create a set of color curves that cause each of the
patches to be translated to a neutral gray of the correct brightness. If you use a ColorChecker or SpyderCheckr, the
additional colored patches can also be used to perform selective color corrections to fine-tune the resulting color
match. If the image of the reference target is so overexposed or underexposed that some of the gray patches are the
same or nearly the same color (indicating loss of highlight or shadow detail), Picture Window may have trouble
creating a usable set of curves, so it is important to expose the photograph of the target to keep the darkest and
lightest patches from going pure black or pure white.
You can save and reload the target settings for later re-use with different input images. If you wish, you can also save
the color curves and the selective color corrections as files you can use with the Color Curves and the Selective
Correction transformations. If you save the selective correction settings, note that you must apply the color curves
before applying the color correction to get the correct results.
This transformation can be used to convert color negatives (scanned as positives) to color positives. Simply
photograph a ColorChecker or SpyderCheckr using the color negative film of your choice and scan the negative
using your flatbed or film scanner as a film positive. This will create a reference image you can then use to correct
other negatives scanned in the same manner.
Regardless of the input image color profile, the color profile associated with the output image is always the working
color space. This is different from most other transformations where the output image profile is inherited from the input
image. The white point and primary colors of working color space provide the standard to which the reference image is
matched.

Reference Image Type
This control lets you select the type of target you want to use (ColorChecker pre Nov-2104, ColorChecker post
Nov-2014, Q-13, SpyderCheckr24 or SpyderCheckr48). If you select Q-13, some options are grayed out as this
target cannot be used to make selective color corrections.
Reference Image
This control lets you select the image of the color target. Once you select a target image, Picture Window displays an
overlay over the target image window showing where it expects to find each color patch when you display the
reference image. You can reposition the sample points as necessary in the target image by dragging the corners,
sides, or interior of the rectangle displayed around all the patches. Initially this rectangle just covers the entire target
image. You can drag each corner independently of the others to correct for any skew in the target image.
When the display is set to show the input image or split screen, you can select whether the input image or the
reference image is displayed. There are two ways to do this:
The first way is to use the tool bar at the top of the Match Reference dialog box:
-- this tool bar lets you switch between displaying the input image and the reference image -- click In
to display the input image or Re to display the reference image. If no reference image has been selected yet,
the Re button is grayed out. If only the output image is being displayed, the entire tool bar is hidden.
The other way to switch between the input and the reference image involves using the image browser.
To display the input image, click the Match Reference thumbnail. To display the reference image click on the
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half size Reference thumbnail just to the right of the Match Reference thumbnail

Black and White Density
These sliders let you compensate for the fact that the darkest achievable black ink on paper is never totally black and
that paper is never totally white since even the blackest inks reflect a little light and the lightest papers absorb a little
light. The darkest achievable black on a print usually has a density around 2.2 or 2.3 and may be lower for prints of
lower quality. The lightest paper typically has a density of 0.02 or 0.03. If these deviations from ideal conditions are
not taken into account when scanning images on a flatbed scanner, compression of the dynamic range will result. This
in turn can cause weak blacks and impure whites in the corrected image giving an overall impression of poor contrast.
Transparency film, on the other hand, has a much larger dynamic range which black densities of around 4.0 and
negligible film density.
When using the Match Reference transformation to correct images scanned from a flatbed scanner, you should set
the black density to somewhere between 1.9 and 2.3. Adjust the value as necessary to obtain good shadow detail too low a value will cause a loss of shadow detail and too high a value will turn blacks to grays. Similarly, the white
density should be adjusted to somewhere between 0.02 and 0.05 for the best compromise between loss of highlight
detail and reduced highlight brightness. When working with transparencies, set the black density to 4.0 or the DMAX
of your scanner, whichever is lower, and set the white density to 0.00.
The Match Reference transformation lets you calibrate your scanner for use as a densitometer. To do this, make sure
the Black Density is set as high as it will go and the White Density is set to zero. Then use the transformation as
usual to correct the input image. To read out density values, use the Readout Tool and select Den as the color space.
Status
A status line is displayed at the bottom of the dialog box to indicate whether or not a reference image has been
selected. If an image has been selected, warning messages about problem patches may also be displayed here. A
problem patch is one where the color over the sample area is not reasonably uniform. This normally indicates the
sample point locations are misaligned with the target image – adjusting the sample point locations may eliminate the
problems. If your reference image is very grainy, problem patches may also be reported, but you can ignore the
warning and continue anyway.
Settings Menu
Save Curves
Selecting this option lets you save a set of color curves that will correct the neutral balance of the target image or
any other image taken under the same conditions. This file can subsequently be used with the Color Curves
transformation to correct images without further reference to the reference image.
Save Color Correction
Selecting this option lets you save a set of color corrections that will refine the color balance of the target image or
any other image taken under the same conditions. This file can subsequently be used with the Color Correction
transformation to correct images without further reference to the reference image. If you elect to do this, you must
first apply the color curves (see above) before applying the color correction.
Apply Curves Only
Selecting this option suppresses the color correction process and limits the correction to applying curves to
correct the neutral balance only. This causes Picture Window to compute corrections based on the gray patches
of the ColorChecker only and ignore the 18 colored patches.
Apply Curves & Color Correction
Selecting this option enables the selective color correction process that is performed after correcting the neutral
balance. Using this option, only the hue and saturation of the individual colors are adjusted – the brightness is left
unchanged. This option is not available when using the Q-13 target as it has no color patches. Occasionally, this
produces better results than using the Apply Curves & Color/Brightness Correction option (see below).
Apply Curves & Color/Brightness Correction
Selecting this option enables the selective color correction process that is performed after correcting the neutral
balance. Using this option, the hue, saturation, and brightness of the individual colors are all adjusted. This option
is not available when using the Q-13 target as it has no color patches.
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Median Blur
This transformation applies a median filter to the input image. Each pixel in the input image is replaced by the median
of its neighbors. A 3x3 or 5x5 median filter is useful for reducing image noise – especially isolated light or dark pixels
that stand out against the background.

Amount
The amount control lets you control how much of the median blur transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.
Method
This control lets you choose the size of the neighborhood used by the median filter.
3 X 3 -- replaces each pixel with the median of a 3x3 neighborhood.
5 X 5 -- replaces each pixel with the median of a 5x5 neighborhood.
Variable -- lets you select larger radius sizes and performs a fast approximation to the true median. When
Variable is selected, the Radius slider is displayed. Variable only works for 8-bit black and white or 24-bit color
images -- if the input image is 16-bit black and white or 48-bit color, it is first converted internally to 8-bit black and
white or 24-bit color before applying the median filter.
Radius
This slider is displayed when Method is set to Variable. The larger the radius value you select, the more the image is
blurred. Whenever Variable is selected, the output image is always 8 bits/channel, even if the input image is 16
bits/channel.

Mobius
This transformation applies a systematic color bias to the input image, somewhat similar to the Color Balance
transformation, but the effect is more nuanced.
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Central to the Mobius transformation is the circular color wheel displayed in its dialog box. A single control point is
displayed inside the color wheel -- you adjust the effect of the transformation by dragging the control point to a
new location. If you drag it away from red, for example, it exaggerates reds and reduces the other colors in the
image. The dialog box can be resized to make the color wheel larger.
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The transformation works by examining the input image one pixel at a time and finding the corresponding location
within the color wheel based on its hue and saturation. The hue and saturation are then remapped according to
the distorted color wheel, while preserving the brightness channel. The transformation is named after the
mathematical transformation used to distort the color wheel, namely a conformal Mobius function that maps the
unit disk onto itself. The control point defines the location of the white point and the remaining colors are distorted
accordingly to take up more or less of the color wheel. Unlike Color Balance, the Mobius transformation
concentrates its effect colors you emphasize and does not affect other colors as much.

Using the Mobius Transformation with a Mask
When an Amount mask is present, white and black buttons appear in the upper right corner of the dialog box and
the Amount slider splits into two separate sliders:
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These buttons let you apply different corrections to masked and unmasked parts of the input image. Note that by
default both the Amount sliders are both all the way to the right, indicating that both sets of corrections are to be
made at full strength. By adjusting the white slider you can dial back the effect of the corrections to areas where
the mask is white. By adjusting the black slider you can reduce the effect on areas where the mask is black.
The black slider is grayed out if the control point is in the center of the color wheel. Once you move the black
control point, the black slider is un-grayed.
Clicking on the white or black buttons toggles between two separate color wheels, each with its own control point.
Adjustments to the two control points are fully independent. If the white button is depressed, changes to the
control point affect the areas where the mask is white -- if the black button is depressed, the control point affects
areas where the mask is black. In this example, a mask has been created the separates the lighter parts of the
image (the sky and part of the ocean) from the darker parts (the rest of the image). This lets you apply different
color corrections to each of these areas:

401

Monochrome

This transformation lets you convert a color image to a monotone image. It operates in four stages, any of which you
can omit if it is not needed. The tabs at the bottom of the dialog box let you control the settings for each stage.

Amount
The amount control lets you control how much of the monochrome transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.

402

Stage 1: Convert
The first stage is conversion to black and white, which you can accomplish using any of four different methods.
All four methods include an Exposure slider that can brighten or darken the result image to use the full dynamic
range without clipping. You can use the Show Clipped Highlights tool bar
at the top of the screen to
highlight clipped highlights in the black and white image. If the image is too bright, dial back the Exposure slider.
Method 1: Extract Channel

This method extracts a single channel from the color image to produce a black and white result. This is the
simplest but least flexible method. The Exposure slider lets you lighten or darken the image as necessary.
The channels you can extract are: luminance, HSV-V, HSL-L, red, green, blue, cyan, magenta, yellow, or white.
The luminance channel is the default method of converting color to black and white – luminance is a weighted
average of red, green and blue based on the relative sensitivity of the eye to each color.
The HSV-V and HSL-L channels correspond to the image brightness in the HSV and HSL color spaces. In the
HSV color space, if any channel is maxed out, the brightness is considered 100%. In the HSL color space,
only pure white is 100%. Black is 0% in either color space.
Selecting one of the red, green, blue channels simply gives you the information in that one channel.
Selecting cyan gives you the average of the blue and green channels, magenta gives you the average of the
red and blue channels and yellow gives you the average of the red and green channels.
Selecting white gives you the average of all three channels.
The left and right arrow buttons let you quickly scroll through the channels to see which one works best for the
image you are converting.
Method 2: Filter

The filter method is like photographing a color scene on black and white film through a colored filter. You
select a filter color (or color image) to emphasize some colors in the input image over others. As a rule of
thumb, if you want a color to come out lighter, use a filter of the same color; if you want to make it come out
darker, use a filter of the complementary color.
Method 3: Channel Mixer

The channel mixer method computes a weighted sum of the red, green and blue channels. While this interface
is less intuitive than the filter method, it allows for the possibility of negative weights which do not correspond
to any physically realizable color filter. This can be useful when trying to achieve more extreme effects than
you can get with the filter method, such as very dark skies or simulated infrared.
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Method 4: Hue Curve

The hue curve method lets you lighten or darken the result image according to the hue of the input image by
specifying a hue curve. This method is the most complicated, but it gives you the most control. If the curve is a
horizontal line through the middle of the curve area, all hues have no brightness change. Creating control
points on the curve that cause it to be pass above the horizontal center line lighten the pixels of the
corresponding hues in the image. Dragging the curve below the center line darkens them. The hue histogram
in the curve background gives you an idea where on the hue curve different parts of the image fall. The
Strength slider below the hue curve lets you either increase or decrease the strength of the lightening or
darkening to reduce or exaggerate the overall effect.
The Strength slider amplifies or attenuates the brightness changes specified by the hue curve.
Method 5: Hue-Saturation
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The hue-saturation method starts by extracting a channel as a black and white image and then lets you lighten
or darken this black and white image depending on the hue and saturation of the input image. You do this
using a Hue Saturation control -- for details on how to use this control, follow the link, but here are the basics:
The first step is to select a Channel - this is like using the Extract Channel Method, and generates a black
and white image from one channel of the input image. The left and right arrow buttons let you quickly scroll
through the channels to see which one works best for the image you are converting.
To make the black and white image lighter or darker for some colors in the input image, click on the input
image to create a new control point in the color hexagon. Then adjust the Brightness Change slider to lighten
or darken the image for colors that have the same hue and saturation as the control point. Increasing the
Weight causes the control point to affect more nearby colors while decreasing the Weight narrows the effect.
To refine the effect, you can create additional control points by clicking on the input image or by shift-clicking
on the color hexagon. To remove a control point, ctrl-click on it. To reposition a control point, drag it.

Stage 2: Curve
The second stage applies a brightness curve to the result of stage 1. You can use the curve to adjust the brightness,
contrast, and dynamic range of the black and white image
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Stage 3: Texture
The third stage applies texture to the result of stage 2. You can use this to create simulated film grain or other effects.

Texture
The texture control lets you select a texture image. A variety of film grain, mezzotint and other textures are
supplied with Picture Window, but any 8- or 16-bit black and white image that can be seamlessly tiled will work.
Texture Strength
This slider increases or decreases the amount of text that is applied to the image.
Texture Scale
This slider enlarges or shrinks the size of the texture making it coarser or finer.
Stage 4: Tint
The fourth stage tints the result of stage 3. This is like the Tint transformation as it uses a color line control to define
the colors to which each brightness level is assigned.

Output Bit Depth
This control lets you control the bit depth (either 8-bit or 16-bit) of the black and white output image created from
24-bit color input images. Since the conversion from color to black and white generally averages the red, green
and blue channels with various weights, unless you are extracting the red, green or blue channel, the resulting
black and white image contains more than 8 bits of information.
This control is only displayed if the input image is 24-bit color. If the input image is 48-bit color, the output is
always a 16-bit black and white image.
If you choose to tint the image in stage 4, 8-bit black and white images become 24-bit color and 16-bit black and
white images become 48-bit color.
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Base Histogram on Masked Area Only
The curve controls (both for adjusting hue and brightness) display both a histogram and a curve. If this button is
raised, the histograms are based on the entire input image. If depressed, the histograms are based on just the
currently masked area as defined by the amount mask. If there is no mask, the histograms are based on the entire
image. If there is a mask but it is entirely black, the histograms are not displayed. Changing this setting only
affects the way histograms are displayed and has no effect on the output image.
If you are using a mask to limit the action of the transformation to just part of the image, this control lets you see
the histograms of just the part you are adjusting.

Probes
In Convert mode
If Method is set to Hue Curve, clicking on the input image displays a red marker on the hue curve, if any.
Shift-clicking on the input image creates a new control point on the curve corresponding to the hue at the point
you clicked.
If Method is set to Hue-Saturation, clicking on the input image creates a new hue-saturation control point.
In Curve mode, clicking on the input image displays a red marker on the brightness curve, if any. Shift-clicking on
the input image creates a new control point on the curve corresponding to the brightness at the point you clicked.
In Tint mode, clicking on the input image displays a red marker on the color line, and shift-clicking on the input
image inserts a new control point in the color line.
The probe is disabled in Texture mode.
Probes act on the result of the previous operation (or on the input image if there is no previous operation). Thus
clicking on the input image in Tint mode picks up the brightness the image with Curve and Convert mode
settings applied.

Settings Menu

HSV/HSL
This setting selects the HSV or HSL color space when using the Hue Curve method in stage 1. It does not affect
any other aspect of the monochrome transformation. If HSV is selected, the HSV hue histogram is displayed in the
curve control and the curve adjusts HSV hue. If HSL is selected, the HSL histogram is displayed and the curve
adjusts HSL hue.

Monocolor
The Monocolor transformation lets you transform your image to an image using only two colors -- black and your
choice of red, green or blue. You can blend the original image with the transformed image using the Amount control.
You can also apply Monocolor through a mask.
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Color
Selects the second color.
Method
Selects the method used to calculate the output image. The results are similar, but Hard usually produces a slightly
stronger effect than Soft.
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Input Image
Red, Hard

Red, Soft

Motion Blur
The Motion Blur transformation is intended primarily to simulate intentional camera motion during a long exposure -- a
special effect with which some photographers like to experiment. Simulating subject motion blur may be easier using the
Linear Blur transformation in combination with a mask.
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What is Motion Blur?
Motion blur is an effect caused when either the camera or the subject moves during the exposure. A similar effect can be
obtained by stacking a series of images each one slightly offset from the previous one and averaging them together.
Thus, the output image is computed at each pixel by averaging pixel values computed at a sequence of offsets from the
input pixel.

When the offsets are clustered more densely at some location, the image at that offset is weighted more heavily than
the ones from other areas and it is more distinct in the result.
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Where the offsets are farther apart, there is more blurring and the motion trail is wispier. When the offsets are even
further apart, the result image starts to break down into a series of multiple exposures as though you used a flashing
strobe to photograph a moving object.

How Motion Blur Works
The Motion Blur transformation lets you draw one or more curves called blur paths in an area in the Motion Blur dialog
box that looks a little like graph paper. The center of the graph paper represents an offset of (0,0) with respect to the
input image. From the time you first click in the blur path area until you release the mouse button, Picture Window
samples the cursor location at regular intervals. By default, this is once every 20 milliseconds or 50 times per second, but
you can adjust the slider to vary the sampling interval to speed it up or slow it down according to your personal
preference. Each time the cursor location is sampled, the offset corresponding to that location is recorded and a small
red circle is displayed to mark the location in the blur path. Thus, as you drag the cursor across the blur path area, red
circles are left behind every time a sample is taken. The slower you drag, the closer the samples are to each other and the
more distinct the image corresponding to that offset will appear in the output image. This transformation is unique in
that it depends on how fast you drag the mouse and therefore it takes a little practice to learn to control the speed to
get the effect you want. Once you master it however, you can achieve many subtle effects.
You can build a complex blur path by combining multiple strokes or you can press the Erase to clear the blur path and
start over at any time. When it comes time to update the preview or compute the final image, the images at every single
stored offset in the blur path are averaged together. For this reason, the more offsets you specify, the longer it takes to
compute the result.
In addition to creating blur paths by clicking and dragging, you can also add an individual point to a blur path by
Shift-Clicking on the grid or remove an individual point by Ctrl-Clicking on it.
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The Strength control acts as a scale factor on all the offsets so the smaller the strength, the less the motion blur. If you
use an Amount mask, you can vary the amount of motion blur in different parts of the image.
There can be something of a problem at the edges of the result image where there is no offset image data available to
shift into the frame. Unlike moving a camera with the shutter open which pans more of the scene into view, the Motion
Blur transformation does not have access to out-of-frame image data so the edges are not blurred as much. If you don't
like this effect you can simply crop out the edges.

Multi Color Balance
This transformation lets you add or remove color casts from an image. Different color casts may be added to or
removed from different parts of the tonal range. Initially, color balance starts out with just shadow and highlight cast
removal, but you can create up to nine casts to remove based on different tonal values.
This transformation is a more powerful version of the much simpler Color Balance transformation which is limited to
removing the same color cast from the entire tonal range. For basic color balancing, you will probably find the basic
transformation easier to use and adequate for many images.
You can resize the transformation dialog box to make the curve display larger. If you widen the dialog box, you can
also drag the vertical separator bar between the control and the curves to make the Amount control wider or narrower.
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Removing a color cast means making colors that match that color become neutral; adding a color cast is the reverse;
it makes neutrals take on that color. Removing a color cast is like passing an image through a filter whose color is the
complement of the color cast; adding a color cast is like passing an image through a filter whose color is the same
color as the cast. Removing and adding a color cast at the same time makes colors which match the remove cast
become the color of the add cast.
For example, to remove a greenish cast from an image, select a greenish color to remove. The more saturated you
make the cast to remove, the more green you take out of the image. To add a warming cast to an image to simulate
early morning or late afternoon light, add an orange cast. Again, the more saturated the color, the stronger the effect.
The color balance transformation works by creating and applying three curves to the input image -- one for the red
channel, one for green channel, and one for the blue channel. These curves are displayed on the right side of the
dialog box. You can save these color curves for later use with the Color Curves transformation via the Settings menu.
Each curve is defined by up to nine points corresponding to the current color selections. You can either set the curves
by choosing color casts to add and remove, or when individual channel curves are displayed you can drag points on
the curve to select the colors.
Rows of color patches are displayed down the left side of the dialog box -- these are the colors to remove and add for
various brightness levels.
Initially there are only two rows (one for shadows and one for highlights) but you can add more rows to alter the color
balance for up to nine total mid-tone brightness levels. To create a new row, Shift-Click on the input image at a
location of intermediate brightness and that you would like to make neutral in the output image. This will add a new
row for that brightness level and automatically remove the color in the image and add a neutral gray of the same
luminance. Rows are always sorted in ascending brightness order. An alternate way to create a new row is to
Ctrl-Shift-Click on the input image. This set both the color to add and the color to remove to the color of the input
image where you clicked. This makes a good starting point if what you want to do is add color to an image instead of
correcting its color.
In some extreme cases or when adjacent brightness levels are close, the remove and add colors may be inconsistent
and curves cannot be generated from them that do not create solarization. When this happens the Status for the
inconsistent colors is set to err. In addition, you can temporarily disable or enable rows by clicking their Use
checkbox. Clicking on any of these patches pops up a color picker you can use to set its color manually. The status
for auto black and auto white colors is set to auto -- note that editing these colors manually will turn off the auto
setting and disable auto black or white.
The color curves that correspond to the current multi color balance settings are displayed on the right side of the
dialog box. The tabs at the bottom let you select which channel to display (Red, Green or Blue). If you select RGB, all
three channels are superimposed. You can drag the control points on the curves which adjusts the corresponding
colors accordingly.
Here is what happens when you click on the input image:
Click -- sets the color to remove for the currently selected row; the color to add is set to a neutral gray of the
same luminance. Use this to set the current row to neutralize the color you click on.
Ctrl-Click -- sets both the color to remove and the color to add for the currently selected row. Use this to reset the
change for the color you click on; now you can add a color cast by adjusting the color to add.
Shift-Click -- adds a new row and sets the color to remove; the color to add is set to a neutral gray of the same
luminance. Use this to add a row to neutralize the color you click on.
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Ctrl-Shift-Click -- add a new row and set both the color to remove and the color to add. Use this to add a row that
does not change the color you click on; now you can add a color cast by adjusting the color to add.
Tool Bars
Delete Tool Bar

This one-button tool bar lets you delete the currently selected row. Rows are selected by clicking the
corresponding radio button in the Sel column (see above).
Auto White Balance Tool Bar

This tool bar lets you control auto white balancing. Auto white balancing can be turned off, turned on, or turned on
with auto expansion to full white. When auto white balancing is selected, Picture Window scans the input image to
identify the brightest colors and averages them to generate the remove color.
The add color is set to a neutral gray of the same luminance as the remove color unless auto expansion is
selected in which case the add color is set to pure white. This causes the lightest colors in the input image to
become pure white in the output image.
Auto Black Balance Tool Bar

This tool bar lets you control auto black balancing. Auto black balancing can the turned off, turned on, or turned on
with auto expansion to full black. When auto black balancing is selected, Picture Window scans the input image to
identify the darkest colors and averages them to generate the remove color.
The add color is set to a neutral gray of the same luminance as the remove color unless auto expansion is
selected in which case the add color is set to pure black. This causes the darkest colors in the input image to
become pure black in the output image.
Settings Menu
Save Color Curves...
This option lets you save the current set of curves as a color curves file for later use with the Color Curves
transformation. For example, if you have a copy stand with its own lighting, you can create a set of color curves by
photographing a step wedge. The resulting curves can then be used to color correct any other photo you take
with the same setup by loading them into the Color Curves transformation.
If you have a Macbeth ColorChecker (see below), you achieve a similar result using the Match Reference
transformation.

White Threshold -- The White Threshold options (Low/Medium/High) apply only when Auto White Balance is
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in effect. They adjust the internal threshold used when computing the input image white point. Normally a low
threshold works best, but it the input image is overexposed or some of the highlights are clipped, a larger
threshold may work better, although it can result in the clipped highlights being tinted.
Black Threshold -- The Black Threshold options (Low/Medium/High) apply only when Auto Black Balance is
in effect. They adjust the internal threshold used when computing the input image black point. Normally a low
threshold works best, but it the input image is underexposed or some of the shadows are clipped, a larger
threshold may work better, although it can result in the clipped shadows being tinted.
Probe Size (1x1/3x3/5x5/7x7/9x9)
These options let you control the sample size used by the probe, should you choose to use it to select colors from
the input image. Larger probe sizes are useful for obtaining an average reading of any area of the image that does
not have a smooth texture; smaller probe sizes let you get precise readings of very small areas. The currently
selected probe size is shown with a check mark.
Amount
The amount control lets you control how much of the color balance transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.

Tips
Highlight casts are the most important
The human eye is more sensitive to bright colors than to dark colors. For this reason, highlight color casts are the
most important setting. In most cases, you can use a highlight cast alone to do all of your color balancing.
Using a white balance card
Try photographing a step wedge -- a card with a graduated set of gray patches. This is particularly useful for work on a
copy stand with tungsten lighting or other studio work. By creating a color to remove for each gray level, you can
generate a set of color curves you can use to correct subsequent images taken under the same lighting conditions.
Using midtone probes
Some images, especially those scanned from color negatives or from faded film or prints have different color casts in
different parts of their tonal range. To remove this type of cast, create multiple colors to remove taken from lighter and
darker parts of the image. Correction curves are then generated automatically.
Correcting for fluorescent lighting
Fluorescent lights often introduce a greenish cast to photographs. Removing this cast, especially from scans of color
negatives, often requires use of midtone casts as well as a highlight cast. Set your highlight cast first to get the image
highlights the right color and then work on the midtones. In an image with mixed fluorescent and other lighting, you
may have to create masks to isolate the areas illuminated by different light sources and balance them separately.
Adjusting dynamic range
To adjust the dynamic range of an image, first set highlight and shadow to auto and bring up color pickers for the
highlight and shadow casts to add by clicking on their respective color patches. To increase the dynamic range, move
the value slider of the highlight color picker up and the slider of the shadow color picker down. This makes the
highlights brighter and the shadows darker. Moving the sliders in the opposite directions reduces the dynamic range of
the image.
Adding color to an image
You can use Multi Color Balance to add colors to an image instead of using it to make color corrections. For
example, suppose you want to add colors to the highlights, midtones and shadows of an image. You might start out
with settings like this:
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This setup has three rows each of which has the same color to add and
remove. The first row is set to a dark gray, the second to a mid-level gray and the third to a light gray.
Adjusting the dark gray color to Add assigns a color cast to the shadows; adjusting the mid-level gray color to
Add assigns a color cast to the midtones, and adjusting the light gray color to Add assigns a color cast to the
highlights. This is just an example -- you can have as many or as few rows as you like.
Another way to use the transformation to add color to an image is to start by removing the default shadow and
highlight rows. Then Ctrl-Shift-Click on a part of the input image you want to change to add a new row with that
color set to both Add and Remove. Next, click on the color to Add to bring up a color picker. You can change the
hue and saturation by moving the control point in the color wheel and change the brightness by moving the
brightness slider. You can repeat this process for other parts of the image from different parts of the tonal range to
add different color casts to different parts of the image.
For example, here is an image with simultaneous adjustments to the cloud color and the darker rock colors:

The top row was created by Ctrl-Shift-Clicking on a dark part of the rocks and the bottom row by
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Ctrl-Shift-Clicking on the clouds. The two Add colors were then adjusted using their color pickers.

Multipass Sharpen (previously Bilateral Sharpen)
This transformation creates a sharpened version of the current image. Images are sharpened by exaggerating the
difference between each pixel's value and a blurred version of the image. This make details stand out and gives the
appearance of greater overall sharpness. Multipass Sharpen supports as many as three sharpening passes using
different parameters for each pass. This allows for sharpening the input image at different scales – a large blur radius
sharpens coarse features (sometimes call local contrast enhancement) while a small blur radius sharpens fine detail.
For in-depth information on how this transformation works and how to get the most out of it, see the separate
document: Multipass Sharpen.pdf.

Amount
The amount control determines how much of the sharpen transformation is applied to the input image. You can
apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.
Pass Enable/Disable Buttons

These buttons let you activate or deactivate any of the three possible sharpening passes -- when a button is
depressed, the corresponding pass is enabled. For example, if you want to do single pass sharpening, turn on
pass 1 and turn off passes 2 and 3. Turning passes on and off is also a good way to check the effect of each pass
as displayed in the preview area. Enabling a pass automatically selects the corresponding tab (see below) so you
can see or change the settings for that pass.
Halo Limit
This control has two sliders for limiting light and dark halos. Halos are sharpening artifacts and appear as light or
dark areas around prominent edges in the input image. If you notice such a halo, reduce it by moving the
appropriate slider to the left until the halo is no longer noticeable. Settings in the range of 5 - 15% are typical.
Blur Radius
The Blur Radius controls the degree of blurring performed using an edge-preserving technique that blurs detail but
not across edges. This helps reduce halos and other sharpening artifacts.
The blur radius slider determines the scale of detail that will be sharpened. Small blur radius values sharpen fine
detail while larger radius value work on larger image features such as clouds. It can be useful to use multiple
sharpening passes with different radius settings.
Blur Threshold
This slider adjusts the threshold for inclusion in the blurring average. A threshold of zero reverts to simple
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sharpening and can result in halos around edges in the result image. Too high a threshold eliminates the blurring
effect and thus results in little or no sharpening. A value around 30-40% usually works well for small blur radius
settings, while smaller values (5-10%) work better for large blur radius values. Especially for large radius settings,
the setting of the blur threshold can make a large difference in the result.
Sharpen Factor
The greater the Sharpen Factor, the more pronounced the sharpening effect. At 0.00 you get the blurred image; at
1.00 you get no sharpening; at higher values, you get increasing amounts of sharpening. Typical values are in the
range from 1.25 to 2.50.
Sharpen Threshold
This threshold control can be used to counteract the tendency of sharpening to increase noise in the input image.
When sharpening an image, the input image is first compared to a blurred version of the input image. If the
absolute value of the difference is less than the threshold, no sharpening is done. Thus, a threshold of zero
causes the entire image to be sharpened (except for regions partially or totally excluded by a mask). Higher values
suppress sharpening of increasingly coarse detail while still sharpening strong edges. By adjusting the black and
white sliders you can soften the transition between sharpening and no sharpening.
The effect of the threshold is to exclude sharpening from those areas of the input image that are relatively smooth.
This can be helpful, for example, in sharpening a scene without amplifying noise in featureless areas such as
clouds or clear skies. A threshold setting of 0% .. 0% enables full sharpening; relatively small values (say less
than about 5%) are good for selective sharpening.
Tabs
Three tabs are displayed along the bottom of the dialog box corresponding to each of the three possible passes.
Clicking on a tab lets you edit the settings for the corresponding pass but has no effect of the preview or output
image. Tabs are grayed out but still selectable if the corresponding pass is disabled.

Settings Menu

Bilateral/Guided Filter
The first step in sharpening is to create a blurred version of the input image, ideally without blurring distinct edges
and other important detail. The blurred image is then compared with the original input image and the differences
are exaggerated to produce the sharpened image. Picture Window can use one of two methods to produce the
blurred image: Bilateral Filtering or Guided Filtering. The Guided filter method is faster than the older Bilateral
filter method for large radius values although the two produce very similar results.
Sharpen Luminance Only
This toggles the Sharpen Luminance Only setting. If the menu item is checked, just the brightness information
(luminance) is sharpened, while color information (chrominance) in the input image is preserved. This can be
useful, for example, when sharpening areas with color noise without amplifying the noise, but generally the
difference is very subtle.
Preview
A 1:1 preview of the sharpen effect is displayed in the right-hand side of the dialog box. You can resize the preview
by resizing the dialog box. Clicking on the input image re-centers the preview at the point you click. Or, you can
drag within the preview area to move around the image.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by
dragging the vertical separator line between them.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute. The
preview button is grayed out if the output image is up to date and turns red if you change any settings and have not
yet updated the output image.
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Difference Button
Clicking the Difference button causes the preview to display the difference between the original image and the
preview image. Differences are exaggerated by a factor of two to make them more apparent. Click the button a second
time to restore the normal preview display.

Magnify Preview Button
Holding down the Magnify Preview button causes the central part of the preview to be displayed at a zoom factor of
2:1, making it easier to see fine detail in the preview. Release the button to restore the normal 1:1 display.

Orton Effect
The Orton effect is a technique developed by Michael Orton during the film era to produce dream-like images. To
create the effect, two over-exposed transparencies of the same subject were taken, one of which was out of focus and
then the two transparencies were sandwiched. The images were overexposed to compensate for the fact that
sandwiching an image with itself darkens it. When recreating this effect by computer, it is unnecessary to take two
photographs, nor is it necessary to overexpose, since a blurred version can be created and combined with the original
and lightened digitally.
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Dialog Box

Input Image

Filter Method

Blend Method

Amount
The Amount control lets you control how much of the Orton Effect transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict the
effects of the transformation to only part of the input image.
Method
This control lets you select one of two methods for simulating the Orton effect.
Filter -- this method corresponds to the true Orton effect. It combines the original image with a blurred version of
itself by multiplying the two image together, which is equivalent to sandwiching two transparencies. When this
option is selected, the Curve, Color Space and Exposure controls are displayed to let you brighten the
output image.
Blend -- this method is a variation on the original Orton effect that combines the original image with a blurred
version of itself by taking a weighted average of the two, similar to making a double exposure.
Blur Radius
This slider determines how much the input image will be blurred before combining it with the original.
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The Color Space, Curve and Exposure controls below are only displayed when Method is set to Filter:

Color Space
This control is displayed if the input image is color and lets you select which color space you want to use when
applying the Curve.
Curve
This curve control lets you adjust the tonality of the input image before it is blurred and filtered against itself. Normally
you would apply a curve that lightens the image in order to counteract the darkening of the filter operation.
Exposure
This slider applies a gamma correction to the image after the filter operation. A value of 1.0 has no effect -- a value of
2.0 more or less restores the tonality of the input image.

Tips
When using this transformation with the Blend method, start off by reducing the Amount slider to around 50%, and
then experiment from there. Increasing the amount emphasizes the blurred image while decreasing it emphasizes the
original image.
When using the Filter method, you can lighten the image either by adjusting the Curve or by adjust the Exposure
slider, or by a combination of both. Using the Curve gives you more control.
A further refinement of the Orton effect can be made by creating a mask to apply the transformation more to the
brighter parts of the image than to the darker parts. If you use Blend, set the maximum mask amount (the white mask
slider) to around 50% and the minimum amount (the black mask slider) to around 0%.

Paint Tool
The paint tool lets you paint a solid color freehand over an image using a brush with adjustable radius, transparency,
softness, and color.
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Once the brush parameters (described below) are set, you paint strokes on the output image by clicking and dragging.
You can also set the brush color from the underlying image by shift-clicking on the image. Unlike most other
transformations, the paint tool works directly on the output image and not on the input image.
The paint tool records the dimensions of its input image internally. If you try to apply the paint tool to another image
whose width and height in pixels does not match the original input image, an error is reported.
Amount
The amount control lets you scale back the overall paint transparency or you can create a mask to restrict painting to
specific parts of the image.
Brush Settings
The following settings determine the brush properties:
Radius
This slider controls the radius of the brush in pixels. Smaller brushes are good for creating fine detail. Larger
brushes are good for filling big areas quickly. In addition to using the radius slider, you can also use the mouse
scroll wheel to adjust the radius.
Transparency
This slider controls the transparency of the brush. The more transparent the brush, the more the background
shows through.
Softness
This slider lets you control how soft the edges of the brush are. The softer the brush, the more smoothly its effects
are blended with the original image.
Spacing
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This slider lets you control the spacing interval at which the brush is applied as you drag. The smaller the spacing,
the more the applications overlap. Too much overlap can lead to a heavier application of the brush than you
intended, so you may need to increase the transparency. Too little overlap can leave gaps.
Fadeout
This slider lets you make the brush effect fade out as you draw each stroke, effectively increasing its transparency
the further you drag from the starting point.
Shape
The brush shape tool bar has three options: round, square or diamond. Usually a round brush is
fine, but occasionally a different brush shape helps you get into corners hard to reach with a round brush.
The brush width tool bar has four options: 100%, 75%, 50% or 23%. This lets you squeeze
the brush horizontally into a narrower shape if necessary.
The brush angle tool bar has eight options between 0 to 180 degrees.
This lets you rotate the brush if necessary.
Mode
Copy/Lighten Only/Darken Only
These settings control how the painting operation is performed. Lighten Only just paints where the brush
color is lighter than the current image. Darken Only just paints where the brush is darker. Copy paints in both
situations.
HSV Hue Only/HSV Hue and Saturation Only/HSL Hue Only/HSL Hue and Saturation Only
These settings let you restrict painting to the hue or hue and saturation channels of the image. This lets you
change the color of a region without altering its brightness. This is especially useful for colorizing black and
white images.
Soft Light/Hard Light/Color Burn/Color Dodge
These settings let you blend the paint color with the image color using the corresponding blending modes (see
the Blend transformation for details).
Brush
If you select Single, then a single brush application is performed when you click on an image and is not repeated
as you move the cursor with the mouse button depressed. The default setting is Continuous which keeps
painting so long as you hold the mouse button down.
Stylus Pressure
If you are using a pressure-sensitive stylus, this control lets you determine the effect, if any, that stylus pressure
has on the current brush stroke. If you are not using a tablet, this control is set to Ignore and the other options
are grayed out.
Ignore -- stylus pressure has no effect.
Controls Opacity -- increasing stylus pressure reduces transparency, making the stroke more opaque.
Controls Radius -- increasing stylus pressure increases the brush radius, making it larger.
Controls Hardness -- increasing styles pressure reduces softness, making the edges of the brush harder.
Controls Flow -- increasing stylus pressure reduces spacing, causing the brush to be applied more often as
you move the stylus.
Color
This control lets you select the paint color. To choose a paint color right off the screen from an image, shift-click
on the spot whose color you want to select.
Undo/Redo
The Undo and Redo buttons let you erase or redraw paint operations, one stroke at a time. A stroke is defined as
everything between pressing the mouse button and releasing it.
If the Undo or Redo button is grayed, it means there are no operations left to undo or redo. If you undo too many
operations by accident, you can click the redo button until you get back to where you wanted to be. However,

423

once you draw a new stroke, you can no longer redo past that point.
You can use the keyboard shortcuts Ctrl-Z for Undo and Ctrl-Y for Redo.
Normally, Undo preserves the current brush settings, but if you want to revert to the settings for the previous
stroke, hold down the Shift key while clicking the Undo button or pressing Ctrl-Z.
Brush Display
As a visual aid, a representation of the current brush is displayed at the bottom of the dialog box. This display
illustrates the radius, transparency, shape and softness of the brush. If you select a very large brush radius, part
of the brush may not be visible.
Settings Menu
Saving a Paint settings file saves all the accumulated paint operations and not the current brush settings. Reloading a
previously saved Paint settings file re-applies all the saved paint operations to the current input image. Since paint
operations are specific to both the size and the contents of the input image, Paint settings files have limited utility.
Creating a default Paint settings file is likely to cause warnings about file size mismatch every time you use the Paint
tool, so this is not recommended.
In addition to the standard menu items, the settings menu lets you load or save the current brush settings (Radius,
Transparency, Softness, Spacing, Fadeout, Shape, Mode, Brush, and Color). Brush settings can be shared with the
Clone and Smudge tools. Settings unique to these other tools are set to default values when saved from the Paint
transformation. You can also use the Settings menu to select the probe radius when you click on the input image to
select the paint color. You can also save the current brush settings as a default brush which is loaded whenever the
Paint transformation starts up.
When saving Paint settings as default settings, no strokes are saved since it generally does not make sense to apply
painting from one image to another, especially if it has different dimensions.
If you hold the Shift key down while selecting Load Settings... or Reload Last Settings from the Settings menu (or
when you use the Ctrl-R keyboard shortcut to reload the last settings), any strokes in the settings file are ignored.
Tips
You cannot paint in color over a black and white image without first converting it to a color image. You can accomplish
this conversion by running the image through the Convert transformation.
Keep your strokes short – that way if you accidentally paint over a spot you did not intend to cover you can undo it
without having to redraw too much.
Try to use as few strokes as possible – overworking an area can muddy the image.
The Lighten Only Mode setting can make painting easier in some cases such as removing dark objects against a
light background. When you paint over dark areas with a light color, only the dark bits are replaced. Similarly Darken
Only is useful for removing light objects on a dark background. To further refine what areas are affected by the paint
tool, you can create an amount mask based on properties of the underlying image such as color, brightness or texture.
Painting with a colored brush in Soft Light mode is a good way to add subtle color and lightness to parts of an image.

Posterize
This transformation lets you render an image using a limited palette of colors -- a little like reproducing an image as a
silk-screened poster. Once you specify a palette of colors you want to use, Picture Window scans the image and
converts each pixel to the closest color.
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You can add new colors to the palette in either of two ways:
1) Increase the number of colors and click on the palette color to bring up a color picker. Use the color picker
to select a color.
2) Click on the input image to add the color at the point where you clicked to the end of the palette.
To change an existing color, click on the color you want to change and use the color picker to adjust the color.
To remove a color, right click on the color you want to remove and select Remove Color from the popup menu.
To reset the mapping of a single color, right click on it and select Reset Mapping from the popup menu.
Amount
The amount control lets you control how much of the posterize transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict
the effects of the transformation to only part of the input image.
Number of Colors
This control lets you specify the number of colors that will be used to represent the input image. You can specify
any number from 2 to 64.
Remap Colors
Turning on the Remap Colors option adds an extra level of options to the Posterize transformation. If the box is
checked, then Picture Window displays an alternate color square next to each of the palette selected colors, and
an extra step is introduced into the computation of the result image. As before, each pixel in the input image is
scanned and the closest matching palette color is determined. Then, instead of making the output pixel the palette
color, the alternate color is substituted instead.

425

Antialias
If you check the Antialias box, Picture Window smooths out the sometimes jagged-edged, pixelized result of
posterization by very precisely recomputing the result image at the boundaries between areas of different colors. This
involves making a second pass over the data that generally takes somewhat longer than the first pass, but the
resulting image has much smoother edges. To speed up previewing, you may want to leave antialiasing disabled until
the very end.
Auto Palette
If you click the Auto Palette button, Picture Window scans the input image and automatically selects a palette of
colors that can represent the image reasonably well. It then sets the color controls (see below) for the color
palette and the remap colors to the colors it selected. After selecting an auto palette, you can go on to modify any
of the palette or remap colors to vary the results. After an auto palette, all remapped colors are reset to the palette
colors.
Refine Palette
When you click Refine Palette, Picture Window performs one pass on the input image and makes an incremental
adjustment to the existing palette colors using a mathematical technique called k-means clustering. After refining
the palette, all remapped colors are reset to the palette colors.
Colors
At the bottom of the Posterize dialog box Picture Window displays a small color square for each palette color.
These color squares are arranged in as many rows as necessary. If Remap Colors (see above) is checked, a
second, alternate color square is displayed next to each palette color square. To select or change a primary or
alternate color, click on the corresponding color square to bring up a color picker window and use this to choose
a color.
Settings Menu
Reset All
This command resets to palette to just two colors - black and white, with no remapped colors and no antialiasing.
It is useful if you have a default settings file and just want to start over.
Reset Remapped Colors
This command resets all remapped colors back to the corresponding palette colors.
Probe Size
Use these options to set the probe size. A larger probe is less sensitive to noise; a small probe is better for picking
out fine detail.

Tips
Auto Palette does not work very well unless the number of colors is fairly large.
Depending on the image, it may benefit from multiple Refine Palette operations, although the improvement
diminishes rapidly. Palette refinement adjusts existing colors a will not select new colors that are significantly
different, so if you want a specific color to appear in the final image you need to add it to the palette manually.

Precise Gaussian Blur
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The Precise Gaussian Blur transformation is a refinement of Gaussian blur that provides more accuracy and control
at the expense of slower performance.
Gaussian blur is very fast for two reasons. First it does not actually perform a true Gaussian blur -- instead it
computes an approximation by performing two passes of a so-called box filter. Box filters have the advantage that they
take about the same amount of time to apply regardless of the blur radius, while most other kinds of blur take a time
proportional to the square of the radius. The second reason is that blurring is done in two passes -- first each row of
the image is blurred horizontally and then each column is blurred vertically. The two one-dimensional blurring passes
are significantly faster than a single two-dimensional pass.
Precise Gaussian has several advantages:

1) Convolution is performed with a true 2-dimensional Gaussian kernel which is the mathematically correct
method. The regular Gaussian Blur is performed with two passes of a box filter.

2) Pixels can be excluded from the blurring computation to prevent halos when selective blurring is performed.
3) You can use a radius amount mask to vary the blurring radius for different parts of the image.
4) Fractional radius settings are supported so you can fine tune the amount of blurring.
The one big disadvantage of Precise Gaussian blur is that it is much slower than regular Gaussian blur -- especially
when the radius gets large. Because of this, the maximum blur radius is currently limited to 64 pixels.
Using Precise Gaussian
Amount
The amount control lets you control how much of the precise gaussian transformation is applied to the input
image. You can apply a percentage of the transformation to the entire image, or you can specify an amount mask
to restrict the effects of the transformation to only part of the input image.
Blur
This control lets you blur all three channels of the input image (Normal) or just the color information (Chroma
Only). Blurring chroma only can help reduce color noise without affecting the brightness (luminance).
Radius
The Radius slider works exactly the same as for Gaussian blur. Larger radius values produce more blurring,
although the same radius value produces a little less blurring with Precise Gaussian than with Gaussian.
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Radius Amount
This control lets you apply different amounts of blurring to different parts of the input image. The regular Amount
control does not affect the blurring -- it simply lets you blend the blurred image with the original image. This
produces an effect a little like a double exposure of a scene with one image sharp and the other blurred. Using a
radius amount mask (see below), you can vary the blurring radius anywhere from 0% (no blurring) to whatever
value the radius slider is set to (100% blurring). This can be used for example to keep the center of an image
sharp and gradually soften the edges or to blur everything in a portrait except the eyes.
Use Amount Mask as Blur Mask
When this box is checked, if the Amount control has a mask, then that same mask is used as the Blur Mask,
and the Blur Mask control (see below) is not displayed. This is the setting to use if you want to blur just one part
of the input image -- the Blur Mask keeps image data from bleeding into the blurred areas and the Amount Mask
makes sure the edges of the blurred region are properly antialiased. When a copy of the Amount mask is used
as the Blur Mask, the Amount sliders are disregarded by the Blur Mask although they still affect the Amount
setting. In most cases, if Use Amount Mask as Blur Mask is checked, the Amount sliders should be left in their
default positions (0.0% .. 100.0%).
Blur Mask
The mask is used to select what parts of the image to blur and what parts to leave alone. Note that the part you
want to blur must be white and the part you want to leave alone must be black as illustrated in the example below.
This mask is used a little differently from the mask in the Amount control.
The Amount mask acts as if the entire image was blurred and then selectively blends the blurred image with the
input image. The difference shows up when you set the amount to somewhere between 0% and 100% in which
case the output image looks like a double exposure of a blurred and a sharp image -- an effect something like a
fog filter.
Blurring is done at each pixel in the input image by computing a weighted average of the neighboring pixels. The
larger the radius, the larger the neighborhood. Now consider the example of a flower against a background where
you want to blur just the background and keep the flower sharp. The neighborhood of background pixels near the
edge of the flower will include some of the pixels from the flower as well. This causes the color of the flower to
bleed into the background causing a halo around the flower (see examples below). The Mask control lets you
define what pixels to include and what pixels to exclude from each blurring neighborhood. By creating a mask that
is white for the background and black for the flower, you can exclude flower pixels from the blur and eliminate the
halos.
Preview
A 1:1 preview of the blur effect is displayed in the right-hand side of the dialog box. Clicking on the input image
display centers the preview on the location you clicked on, or you can click and drag to scroll the preview window.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute.
The preview button is grayed out if the output image is up to date and turns red if you change any settings and
have not yet updated the output image.

Magnify Preview Button
Holding down the Magnify Preview button causes the central part of the preview to be displayed at a zoom factor
of 2:1, making it easier to see fine detail in the preview. Release the button to restore the normal 1:1 display.

Examples
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If you are blurring an entire image with no mask or threshold, the difference between blurring with Precise
Gaussian and regular Gaussian is insignificant and there is no advantage to using Precise Gaussian. There are
however situations in which you can use Precise Gaussian to your advantage.
Blurring the background behind an object
One advantage of Precise Gaussian comes into play when blurring the background behind a foreground object.
This requires that you have created a mask that isolates the object from its background. The mask must be white
in the background areas (the part to be blurred) and black in the foreground areas (which will remain sharp). If you
blur the background using the regular Gaussian blur, colors from the foreground object bleed into the background
and can create a halo around the foreground object where its color differs from the background. Using Precise
Gaussian eliminates the halo giving a far more realistic look. Precise Gaussian also allows for fractional radius
values which gives you finer control over the degree of blurring, although for the same radius it blurs somewhat
less than Gaussian.
Example:

Input image

Mask

Gaussian

Precise Gaussian

Reducing chroma noise
Because pixels that exceed the blur threshold (as specified by the Threshold slider) are excluded from the blurring
process, the Precise Gaussian blur actually implements a bilateral blur - the same technique used in bilateral
sharpening. This is a form of blurring that preserves edges and is useful for removing certain kinds of image noise.
By selecting the Precise Gaussian - Chroma Only option, you can reduce chroma noise in an image without
making it significantly softer. Chroma noise is a sort of speckled color noise that most digital camera sensors

429

produce, especially in high ISO images, in dark areas or in areas of very smoothly varying color and brightness.
Here are some examples:

Original

Precise Gaussian
Radius 8.0, Threshold 100%

Precise Gaussian
Radius 8.0, Threshold 5.9%

Precise Gaussian - Chroma Only
Radius 8.0, Threshold 5.9%

If you look closely at the area in the lower left corner of the image you can see that much of the chroma noise in
the original is eliminated in the final image.
Varying the blur amount
In this example, the central region of the input image is kept sharp while blurring the rest with a gradual transition
between the sharp and blurred areas. This is accomplished by creating a mask for the input image and then
selecting it as the Radius Amount (see below) and selecting a fairly large radius. The radius amount mask was
created using the Mask tool by roughly outlining the building using the Freehand Outline tool and then using the
Mask Blur tool to soften the edges.
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Other creative effects
In this example, the input image is blurred using a checkerboard mask for both the radius amount and the mask.
The result is blurred only in the areas corresponding to the white squares and halos are suppressed.

Primaries
The Primaries transformation is a way to alter color images by redefining the primary colors upon which its RGB color
space is based. The ICC profile of the input image defines its white point and red, green and blue primary colors in
terms of their CIE chromaticity coordinates. These coordinates are a device-independent color representation which
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let the color management system to convert the image to other color spaces.
This transformation lets you modify the white point and RGB primaries by first converting the image to
device-indepenent CIE XYZ coordinates based on the input image primaries and then converting from CIE XYZ back
to RGB based on a new white point and RGB primaries.
At the bottom of the Primaries dialog box is a standard CIE diagram overlayed with a triangle and a point in the
middle . The vertices of the triangle mark the locations of the input image primaries and the point in the middle
represents the input image white point.
To alter the white point or primaries, click and drag them to define the output image primaries and white point. As you
alter them, a line is displayed connecting the input values (which remain fixed) to the output values.
Above the CIE diagram, the numeric input and output chromaticity coordinates are displayed for reference.
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Amount
The amount control lets you control how much of the precise Primaries transformation is applied to the input
image. You can apply a percentage of the transformation to the entire image, or you can specify an amount mask
to restrict the effects of the transformation to only part of the input image.
Direction
This setting lets you reverse the direction of the transformation. When set to Output to Input, moving the
primaries away from the white point makes the corresponding color more saturated. When set to Input to Output,
moving the primaries toward the white point makes the corresponding color more saturated.
Method
This settings lets you choose between two different methods of applying the new primaries to the output image.
The Matrix method works by creating a 3 x 3 matrix that is applied to the RGB channels. The Profile method
works by creating a color profile identical to the input image profile but with the new primaries and then using the
color management system to convert the image to that color space. When using the Profile method, changes to
the white point are ignored.

Tips
Small changes in the white point make a big difference. If necessary, you can resize the dialog box to make the
diagram easier to edit.
Especially if you make large changes, the results can be hard to predict and it is likely that one or more of the
RGB channels in the output image may be clipped. To check for clipped channels, you can enable clipped pixel
display from the main tool bar:
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Because the starting white point and primaries are derived from the input image color profile, applying the same
transformation to another image with a different profile may not have exactly the same effect.

Print
While the Print transformation can be used to print individual files exactly like the File/Print, its primary function is to
save the results of a sequence of files initiated by the File Open transformation. When executed as part of a batch
workflow, this command exports its input image according to its settings. It always passes the input image unchanged
through as its output image.
When printing as part of a batch workflow, the Windows Print dialog is displayed once before printing the first file -the same settings are used for the remaining files., with page breaks inserted between files.

Print File
Clicking this button prints the current input image right away, just as if you were using the File/Print command.
For details of the other Print controls, see the File/Print command.

Raw Develop
This transformation is designed to be used on camera raw files immediately after they have been opened, before any
other transformations are performed. It can apply a camera and/or lens profile to the image as well as performing tonal
adjustments, color adjustments and sharpening.
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Panels
There are four panels corresponding to the four tabs at the bottom of the dialog box: Profiles, Curve, Color and
Sharpen.
Profiles -- Applies camera and lens profiles to the image.
Curve -- for black and white images, lets you adjust the brightness curve; for color images you can adjust the

color curves.
Color -- for black and white images, lets you tint the image; for color images, lets you adjust color balance and

saturation.
Sharpen -- lets you perform a bilateral sharpen or a gaussian blur on the image.
Panels are selected via the tabs at the bottom of the dialog box. Each panel has its own settings and controls as
described below. You can toggle the effects of any of the four panels on the output image using the panel tool bar.
When a button is depressed, the corresponding set of corrections is enabled and its operations are reflected in the
output image. When a button is raised, the panel is disabled and its contribution to the output image is suppressed.
Raw Develop performs operations on the input image in same the order they appear in the tool bar.
For color images:
Profiles
Color Curves
Color Balance
Saturation
Sharpen/Blur
For black and white images:
Profiles
Brightness Curve
Tint
Sharpen/Blur
Probes
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In Curve mode, clicking on the input image displays a red marker on the curve -- shift-clicking on the input image
creates a new control point on the curve corresponding to the brightness at the point you clicked.
In Color mode, if the input image is color, clicking on the input image sets the color cast -- if the input image is
black and white, clicking on the input image displays a red marker on the color line, and shift-clicking on the input
image inserts a new control point in the color line.
The probe are disabled in the Profiles and Sharpen panels. Use the Settings Menu to set the probe size (see
below).
Probes act on the result of the previous operation (or on the input image if there is no previous operation).

Profiles

Lens Profile
None -- no lens profile is applied
Custom -- the lens profile you select by clicking the Browse button is applied
Auto -- the lens profile is selected automatically based on the camera make and model and the lens model
metadata in the raw file
A number of lens profiles are supplied with Picture Window. If your camera and lens combination is not supported,
you can create your own lens profile using the File/Create Lens Profile command. If a lens profile exists but not
for your camera body you can generally convert it by making a copy and renaming it to match your camera body
name. Then open the copy and edit the camera and lens names at the head of the file. This procedure only works
if both camera bodies have the same size sensor (e.g full frame, APS-C or Micro 4/3).
Once you select a lens profile, the correction settings derived from the calibration image that best match the focal
length and f-stop of the raw image are located and applied. You can further turn Light Falloff Correction and/or
Distortion Correction on or off. Distortion correction also includes correction for chromatic aberration.
Camera Profile
None -- no camera profile is applied
Custom -- the camera profile you select by clicking the Browse button is applied
Auto -- the camera profile is selected automatically based on the camera make and model metadata in the
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raw file
A number of camera profiles are supplied with Picture Window. If your camera is not supported, you can create
your own camera profile using the Create Profile transformation.
If you enable a camera profile, the profile is assigned to the raw image and the image is then converted to the
current working color space. If both a camera and a lens profile are selected, the lens profile is always applied
before the camera profile.
For cameras that generate monochrome raw files, Camera Profile must either be disabled or a gray profile such
as Gamma 2.2 must be selected.

For detailed information on creating and using lens and camera profiles, see the separate document: Lens and
Camera Profiles.pdf.

Curve

Color Space and Channel (color images only)
These control lets you select the HSV, HSL or RGB color space and the individual color channel you want to
adjust. In the RGB color space, you can adjust the individual red, green and blue channels or you can select All
which displays a combined histogram and applies the same curve to all three channels.
Curve
The curve control lets you adjust the selected channel (or the brightness for black and white images). You can
make the curve larger by resizing the Raw Develop dialog box.

Color
For color images, this mode lets you adjust the color balance and saturation of the image.

437

Color Cast
The color cast control lets you select a color cast to add to or remove from the image. To select a color
cast, click on the color wheel. To make it easier to make fine adjustments, you can zoom or scroll the
color wheel. Also the color wheel can be made larger by expanding the Raw Develop dialog box.
Add/Remove Color Cast
Add Color Cast -- the selected color is applied like a color filter over the image. For example, to make an
image warmer, select an light orange; to make it cooler, select a light blue.
Remove Color Cast -- the complement of the selected color is applied, make colors in the image that
match the color cast become neutral. This is useful if there is something in the image that should be
neutral such as the whites of the eye -- click on it in the input image and the necessary filter will be applied
automatically to restore the color balance.
Saturation Color Space
You can adjust saturation in either the HSV or HSL color space. The differences when adjusting saturation
between HSV and HSL are subtle except in extreme cases.
Saturation
This slider lets you increase or decrease the saturation of the image. It preserves fully saturated and fully
unsaturated colors and acts mostly on partially saturated colors.
For black and white images, this mode lets you colorize the image as in the Tint transformation

438

Color Line
The color line control lets you assign different colors to different gray levels.

Sharpen
Operation (Blur/Sharpen)
This control lets you select whether you want to blur or sharpen the image. The controls below it change
depending on the option you select.
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Sharpen

Blur

Sharpen Controls (same as Bilateral Sharpen)
Halo Limit
This control has two sliders for limiting light and dark halos. Halos are sharpening artifacts and appear as
light or dark areas around prominent edges in the input image. If you notice such a halo, reduce it by
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moving the appropriate slider to the left until the halo is no longer noticeable. Settings in the range of 5 15% are typical.
Blur Radius
The Blur Radius slider controls the degree of blurring performed using a bilateral technique that blurs
detail but not across edges. This helps reduce halos and other sharpening artifacts.
The Blur Radius slider determines the scale of detail that will be sharpened. Small blur radius values
sharpen fine detail while larger radius value work on larger image features such as clouds. It can be useful
to use multiple sharpening passes with different radius settings.
Blur Threshold
This slider adjusts the threshold for inclusion in the blurring average. A threshold of zero reverts to simple
sharpening and can result in halos around edges in the result image. Too high a threshold eliminates the
blurring effect and thus results in little or no sharpening. A value around 30% to 40% usually works well for
small blur radius settings, while smaller values work better for large blur radius values.
Sharpen Factor
The greater the Sharpen Factor, the more pronounced the sharpening effect. At 0.00 you get the blurred
image; at 1.00 you get no sharpening; at higher values, you get increasing amounts of sharpening. Typical
values are in the range from 1.25 to 2.50.
Sharpen Threshold
This threshold control can be used to counteract the tendency of sharpening to increase noise in the
input image. When sharpening an image, the input image is first compared to a blurred version of the input
image. If the absolute value of the difference is less than the threshold, no sharpening is done. Thus, a
threshold of zero causes the entire image to be sharpened (except for regions partially or totally excluded
by a mask). Higher values suppress sharpening of increasingly coarse detail while still sharpening strong
edges. By adjusting the black and white sliders you can soften the transition between sharpening and no
sharpening.
The effect of the threshold is to exclude sharpening from those areas of the input image that are relatively
smooth. This can be helpful, for example, in sharpening a scene without amplifying noise in featureless
areas such as clouds or clear skies. A threshold setting of 0% .. 0% enables full sharpening; relatively
small values (say less than about 5%) are good for selective sharpening.
Blur Controls
Blur Radius
This slider determines the amount of blurring. The results are the same as performing a Gaussian Blur.

Settings Menu

Bilateral/Guided Filter -- Picture Window can use one of two sharpening methods: Bilateral Filtering or Guided
Filtering. The Guided filter method is generally better and faster than the older Bilateral filter method
although the two produce similar results.

Redeye Removal Tool
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The redeye removal tool lets you replace the red spots that typically result from using flash photography on faces
reflecting from the back of the eyes.
You have the option of removing redeye by manually painting over the pupil or automatically.
To define redeye points, shift-click on the input image at the center of each red spot. This displays an overlay on
the input image consisting of a circle surrounding the redeye as illustrated below:

The circle indicates the area that will be replaced. For best results, the red area should be just enclosed in the
circle. You can adjust the redeye radius using either the Redeye Radius slider or using the mouse scroll wheel.
The current redeye point is indicated by a cross displayed at its center.
You can drag the center of a redeye point to adjust its location. To remove a redeye point, ctrl-click on it.
When you click near a redeye point, the Redeye Radius and Method setting are updated to reflect the properties
of the redeye point. By the same token, adjusting the Redeye Radius or Method setting set the properties of the
current redeye point, if any.
Redeye Radius
This slider lets you control the radius for the current redeye circle in pixels. You can also vary the redeye radius
with the mouse scroll wheel.
Method
Manual -- lets you paint over the red pupil and place a specular highlight at the center of the eye. You can
specify the pupil and highlight colors.
Auto -- automatically detects and replaces the redeye

Remove Purple Fringe
The Defringe transformation helps you remove purple fringing from digital images. Purple fringing is a blue to magenta
edge surrounding clipped highlights of an image. While I have never seen a satisfactory explanation of the exact
cause of this phenomenon, it is not chromatic aberration which has very different characteristics. More likely it is
caused by leakage from overexposed pixels into neighboring red and blue pixels. In any case, most digital cameras
have this problem to some degree depending on the subject, camera sensor and lens. Commonly it surrounds
overexposed highlights in an image (as in the example below) or at the edge between trees or buildings and a very
bright or overexposed sky.
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Examples of Severe Purple Fringing
The idea behind the defringe transformation is simple -- first locate purple fringe pixels and then replace them, i.e.
replace the purple color with a color from nearby. Two criteria characterize a purple fringe pixel:
It must be purple as defined by its hue being in a specific range.
It must be within a given distance of a pixel brighter than a given threshold value.
In other words, defringe replaces every purple pixel sufficiently near a bright pixel.
How to Tell Purple Fringing from Chromatic Aberration
Unlike chromatic aberration, purple fringes are only purple and can be anywhere in the frame. Color fringes from
chromatic aberration are most pronounced at the edges and especially the corners of the image. They also come in
pairs of complementary colors (red/cyan, magenta/green or blue/yellow), and are usually visible at any sharp edge,
not just edges adjacent to overexposed highlights. Here is an example of chromatic aberration from the edge of a
much larger image. Chromatic aberration can be removed using the Chromatic Aberration transformation. Modern
raw converters automatically remove chromatic aberration based on known characteristics of the camera and lens
being used.

Using Defringe
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Amount
The Amount control works the same as for other transformations. It can scale back the overall effect of the
transformation or isolate the effect to specific parts of the image via a mask.
Radius
The Radius slider sets the maximum distance a pixel can be from a bright pixel and still be considered a purple fringe
pixel. This should be set to roughly the fringe width in pixels or perhaps a bit larger since the effect falls off gradually
as you reach the full radius value. Try to use the smallest value that removes all the fringe so as to minimize the
impact on other parts of the image.
Threshold
The Threshold slider defines how bright a pixel must be to qualify pixels within the radius setting as purple fringe
pixels. Set the threshold as high as possible while still maintaining the desired effect as this will minimize collateral
damage to other parts of the image.
Hue Range
The Hue Range slider defines the range of hues you want to consider as purple. If the selected range is too narrow,
the transformation will not remove all the fringe. If the range is too wide it may start affecting other parts of the image.
At the top of the hue range is a color strip that shows you the full range of possible hues with magenta in the center.
There is also a gray bar and four sliders - two white ones above the bar and two black ones below it. Moving the white
sliders moves the corresponding black slider at the same time. The range of hues between the white sliders is fully
selected as indicated by the gray bar between them being white. Moving the black sliders extends the hue range,
causing its effect to fall off gradually for pixels whose color is adjacent to the fully selected range. These partially
selected hues between the black and white sliders are affected but to a lesser extent than pixels with fully selected
hues. Pixels with hues outside the range defined by the black sliders will not be affected by the transformation at all.
This range feathering reduces artifacts due to the effect of the transformation suddenly cutting off.

Repeat
The Repeat transformation lets you apply multiple random copies of a set of overlay images to the input image. In the
example illustrated below, images of two leaves with associated masks are painted 10 times over a black background
image in varying sizes and orientations. Up to 4 different randomly selected images can be applied to the background.
The resulting images can be seamlessly tiled since overlay images that fall outside the background image are
wrapped around to the opposite side of the image. The input image defines the background on which overlay images
are superimposed. All images must be the same type as the background image, and the output image is the same
size and type as the input image.
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Number of repetitions
This control sets the number of copies of an overlay image is applied to the background image.
New
Clicking this button generates a new random pattern using the current settings.
Overlay Images and Masks
You can define up to 4 overlay images, and each one can have an associated mask. For each repetition, a
non-blank overlay image is selected at random and applied to the background image. If an overlay mask is
present, only the areas where the mask is white are applied.
Scale
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This double slider lets you select a range of scale factors applied to overlay images. A scale factor of 100%
corresponds to applying the overlay image at its full resolution. Scale factors are chosen at random between the
values defined by the white and black sliders. It does not matter which slider marks the lower or upper end of the
range.
Rotation
This double slider lets you select a range of rotation angles applied to overlay images. Rotation angles are chosen
at random between the values defined by the white and black sliders. It does not matter which slider marks the
lower or upper end of the range.

Replace Channel
The Replace Channel transformation takes an input image and splits it into three channels using either the RGB, HSV
or HSL color space. It then replaces one of these channel with another image This transformation is useful if you want
to apply one or more transformations to one of the channels of the input image and leave the others unchanged.

Amount
The Amount control lets you control how much of the Replace Channel transformation is applied to the input
image. You can apply a percentage of the transformation to the entire image, or you can specify an amount mask
to restrict the effects of the transformation to only part of the input image.
Channel
This control lets you select which channel you want to replace. You can select the Red, Green, Blue, HSV-H,
HSV-S, HSV-V, HSL-H, HSL-S, HSL-L channels.
Channel Image
This control lets you select the image that will replace the specified channel. The image must be the same size in
pixels as the input image and must be black and white (either 8- or 16-bit). If no channel is specified, an all white
image of the appropriate size is used as a placeholder.

Example: Using Replace Channel to apply transformations to one channel of an image
Suppose you want to sharpen just the HSV-V channel of an image. While this option is already supported by some of
Picture Window's sharpen transformations, this example illustrates how to do it using Replace Channel.
The general idea is to extract the channel you want to operate on, in this case the HSV-V channel, apply one or more
transformations to the extracted channel, and then replace the channel in the original file with the transformed version.
A workflow that accomplishes this might look like this:

446

1) Open the file you want to process.
2) Insert a splitter after the original image (right click on its thumbnail and select Insert Splitter After from the context
menu).
3) In one of the branches insert an Extract Channel transformation and select the channel you want to operate on (in
this example HSV-V). Then add the transformation(s) you want to apply to this channel (in this case Bilateral
Sharpen).
4) In the other branch, insert a Replace Channel transformation and select the HSV-V channel and set the Channel
Image to the Bilateral Sharpen image.
The output image of Replace Channel is now the original image with its HSV-V channel sharpened. This method is
much simpler than the alternative using Extract Channel to extract all three channels, applying transformations to one
of them and then using Combine Channels to merge the three channels back into a color image.

Resize
The Resize transformation is used to make an image smaller or larger. This can be done in two fundamentally different
ways:
Resample -- Resamples the image by altering its width and height in pixels. This method changes the image data and
file size. For example, you may want to make reduce the size of an image so it can be emailed more easily or for use
on the web. Resampling can either preserve the image proportions or it can alter the image proportions by applying
different horizontal and vertical scale factors. This can be useful, for example, if you have an image you need to print
as an 8 x 10, but it’s proportions are slightly off and you don’t want to crop it.
Don't Resample -- Changes the resolution of the image without resampling it. This method alters the physical size of
the image without changing any of the pixels. While not affecting the underlying image, changing the physical size is
mostly useful to indicate a preferred output size for printing or exporting to a word processor or page layout program.
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Set
These controls determine whether you resample the image or not, and how you want to specify the new size. The Set
control behaves differently depending on the Resample/Don’t Resample setting. Any options that do not apply are
grayed out.
Set (Resample)
If Resample is selected, the output image size in pixels may be larger or smaller than the input image. When
enlarging an image, new pixels are interpolated between existing pixels. When reducing an image, groups of
pixels are combined into a single pixel to make the image smaller. There are many different resampling
techniques which produce different results.
Pixel Width -- Set image width in pixels and resolution - image height is calculated to preserve the input image
proportions.
Pixel Height -- Set image height in pixels and resolution - image width is calculated to preserve the input
image proportions.
Pixel Width & Height -- Set width and height of image in pixels and resolution - use this to change the image
proportions.
Physical Width -- Set width of image in physical units and resolution - image height is calculated to preserve
proportions. The image width in pixels is computed by multiplying the physical width by the resolution.
Physical Height -- Set height of image in physical units and resolution - image width is calculated to preserve
proportions. The image height in pixels is computed by multiplying the physical height by the resolution.
Physical Width & Height -- Set image width and height in physical units and resolution - use this if you want
to change the image proportions.
Memory -- Set image size in megabytes (MB) while preserving proportions. The actual value may differ slightly
since image width and height are integers.
Pixel Short Side -- Set the image shorter side in pixels and resolution - image longer side is calculated to
preserve the input image proportions.
Pixel Long Side -- Set the image longer side in pixels and resolution - image shorter side is calculated to
preserve the input image proportions.
Physical Short Side -- Set image shorter side in physical units and resolution - image longer side is
calculated to the input image preserve proportions. The image dimension in pixels is computed by multiplying
the physical dimension by the resolution.
Physical Long Side -- Set image longer side in physical units and resolution - image shorter side is
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calculated to the input image preserve proportions. The image dimension in pixels is computed by multiplying
the physical dimension by the resolution.
Pixel Bounding Rectangle -- Makes the image as large as possible while still fitting inside a given width and
height in pixels.
Physical Bounding Rectangle -- Makes the image as large as possible while still fitting inside a given width
and height in physical units.
Pixel Percentage -- Multiplies the current size in pixels by a percentage, while preserving the input image
proportions, where 100% mean leave it unchanged.
Physical Percentage -- Multiplies the current size in physical units by a percentage, while preserving the
input image proportions, where 100% mean leave it unchanged.
Set (Don’t Resample)
If Don't Resample is selected, the output image is simply a copy of the input image, with its resolution (dpi)
setting changed. This alters the physical size of the image without modifying any of the pixels.
Physical Width -- Set width of image in physical units. The resolution is computed by dividing the width in
pixels by the physical width.
Physical Height -- Set height of image in physical units. The resolution is computed by dividing the height in
pixels by the physical height.
Resolution -- Set image resolution.
Physical Short Side -- Set image shorter side in physical units. The resolution is computed by dividing the
dimension in pixels by the physical dimension.
Physical Long Side -- Set image longer side in physical units. The resolution is computed by dividing the
dimension in pixels by the physical dimension.
Physical Bounding Rectangle -- Makes the image as large as possible while still fitting inside a given width
and height in physical units.
Physical Percentage -- Multiplies the current size in physical units by a percentage, where 100% mean leave
it unchanged.
Depending on the current resolution setting, if you enter physical units they may come back slightly off since
image dimensions in pixels must be integers.
Units
You can set the physical units to in, cm, or mm. You can set the resolution units to dpi, dpcm, or dpmm.
Readouts
The readouts below the separator line display the width and height in pixels, the physical width and height in units you
can select (in/cm/mm), the resolution in the current resolution units (dpi/dpcm/dpmm), the file size in MB and the
proportions – both before and after resizing. The values are updated automatically when you change the settings
above the separator line.
Resampling
If Resample is selected, this is where you select a resampling method. Except for Nearest Neighbor, the differences
between the methods are mostly very subtle.
Nearest Neighbor -- This setting selects the simplest method of resampling, called nearest neighbor. The color of
each pixel in the output image is the color of the nearest pixel in the input image. This interpolation method is
extremely fast, but when making an image larger, the individual pixels become visible as little blocks of solid color
and when making an image smaller the effect can be coarse with jagged edges.
An interesting effect can be obtained by resizing an image smaller using Bicubic interpolation and then larger
again using Nearest Neighbor. This converts the image to a sort of mosaic made up of large blocky pixels.
Bilinear -- Bilinear interpolation uses only the four neighboring pixels. It produces slightly softer results than the
default Bicubic method.
Bicubic -- This is the default setting and produces high quality results. When resizing the input image, new pixels
are computed by interpolating between the existing pixels using bicubic resampling. When this method is selected
an additional sharpening slider is available. The default setting of 16.7% is recommended; moving the slider alters
the bicubic convolution kernel to add or remove a little sharpening during the resampling process -- this makes
only a very subtle difference.
Lanczos -- These settings use a method called Lanczos-windowed sinc resampling to resize the input image. The
larger the window, the larger the neighborhood of pixels used to interpolate between pixels. Using more pixels
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means you can obtain slightly more accurate resampling at the expense of increased computation times. These
higher quality resampling methods may be useful when you need to scale an image by 200% or more and want to
squeeze out the most resolution possible. The Lanczos 4x4 method produces nearly identical results to Bicubic
resampling; the Lanczos 6X6 and Lanczos 8X8 methods produces slightly better results.
Tips
You can enter size and resolution values either as number or as expressions such as 3.6/2+5. For example, say the
current width is 1356 pixels, to decrease it by 15%, enter 1356*0.85 -- this multiplies the current width by 0.85. For
more information on entering expressions, see General Tips.

Rotate-Mirror
This transformation performs one of the 8 possible combinations of 90° rotation and reflection. To rotate an image by
an angle that is not a multiple of 90°, you can use either the Crop or the Level transformations.

Thumbnail Images
The two rows of thumbnail images show the input images in each of the 8 possible orientations - click on the one you
want to select it. The currently selected orientation is highlighted with a white background. Clicking the upper left
thumbnail restores the image to its initial configuration.
Action Tool bar

This tool bar provides action buttons that rotate the current orientation 90 degrees clockwise or counter-clockwise,
reflect it horizontally, or reflect it vertically.

Ruler
This transformation superimposes a ruler over the input image. The ruler can be measured in pixels, inches,
centimeters or millimeters and labeled in whatever units you want. In the following example, the ruler unit is set to
pixels.
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Positioning the ruler
The Ruler transformation displays an overlay rectangle on the input image to indicate where the ruler will appear
in the output image. The overlay consists of a box showing where the ruler will be placed and a line showing where
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the scale is located within the box.
A control point indicated by a small circle is also displayed at the origin of the scale. so you can see where the
ruler's scale will start. You can drag the control point to move the ruler to a new location.
You can change the angle of the ruler by dragging the line connecting the two ends of the scale, or you can use
the Angle control (see below).
You can change the length of the ruler by dragging the endpoint of the scale (indicated by a small square)., or you
can use the Ruler Length control
Ruler Length and Units
These controls let you specify the length of the ruler's scale and the units you want to use to specify the ruler
length and all other physical measurements such as margins, line width, etc. The length does not include left or
right margins.
Changing the Units adjusts all measurements as necessary to maintain the same size in pixels. When working in
units other than pixels, the input image dpi setting is used to convert measurements to or from pixels.
Ruler Width
This controls lets you specify the width of the ruler's scale in the current units. This width does not include top or
bottom margins.
Margins
These controls let you add blank space around the ruler scale. If you want to display labels for the ruler, you may
need to specify top or bottom margins to provide space for the labels. The size of the label text is determined by
the size of the top or bottom margins. For centered rulers, the size of the label text is based on the ruler width.
Marks along
You can opt to place the scale tic marks along the top edge or the bottom edge of the ruler. You also have the
option of centering them. If you select bottom, labels (if any) are placed above the scale and you will need to add
a top margin to leave space for the labels. If you select top, labels (if any) are placed below the scale and you will
need to add a bottom margin to leave space for the labels. If you select center, labels are centered and obscure
part of the scale.

top

bottom
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center
Angle
This compass control lets you set the angle of the ruler in degrees. Zero degrees is horizontal and the angle
increases as you rotate counter-clockwise.
Labels
If this box is checked, the scale is labeled at every major unit. If Marks along is set to top or bottom, labels will
only be displayed if you leave room for them by specifying a bottom or top margin.
The first and last labels may be omitted if they are too close to the end of the scale. To include them, you may
need to increase the left and right margin settings.
Start Value and Increment
When labeling the scale, values begin at the Start Value and step by the Increment for each major unit.
Unit Length
The Unit Length lets you specify the length in the current units of a major scale unit. For example, a typical value
for and inch ruler is 1, while a typical value for a millimeter ruler might be 10. If you are creating a scale for a map,
you can use the Unit Length to set the spacing between major units according to the map's reproduction ratio.
Major Divisions, Minor Divisions and Minor Subdivisions
These settings let you control the way each major scale unit is subdivided into progressively smaller subunits.
Line Width
This lets you set the width of the scale lines in the current units.
Line Color and Ruler Color
These controls let you set the color of the scale lines (and labels, if any) as well as the color of the ruler
background.
Transparency
This slider lets you set the transparency of the ruler.

Tips
If labels are not appearing at the ends of the ruler, try increasing the left and right margins.

How to create a custom scale
Assume you have a photo that includes an object with a known length of 1.23 cm and you want to add a mm scale
at the bottom of the image.
First, set Units to Pixels and measure the object size in pixels. You can do this by dragging the ends of the scale
to line up with the object and noting the ruler length in pixels, or by using Measure Mode.
Say the object is 151 pixels long -- therefore, 1 cm = 151 / 1.23 = 122.8 pixels.
Set the ruler Ruler Length to the desired scale length in pixels (e.g. for a 4 cm scale, set it to 4 * 122.8 = 491.2
pixels)
Set the Unit Length to 1cm = 122.8 pixels (to place major tic marks every cm)
Set the Start Value to 0.0 and the Increment to 10.0 (because there are 10 mm per cm)
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Finally, position the ruler where you want it in the output image;

Saturation
This transformation lets you adjust the overall color saturation of an image.

Amount
The amount control lets you control how much and in what direction the saturation of the image is changed. Positive
values make the image more saturated; negative values make the image less saturated. You can apply the
transformation to the entire image, making it more or less saturated, or you can specify an amount mask to saturate or
desaturate different parts of the input image by different amounts. When you use an amount mask, the input image is
left unchanged where the mask image is a mid-level gray; it is made more saturated where the mask is brighter and
desaturated where the mask is darker. You can control the degree of saturation change caused by the mask image
using the double slider.

Color Space
If the input image is color then this control lets you select whether you want to work in the HSV or HSL color space.
Using HSL, saturation changes are more pronounced in the mid-tones; using HSV, saturation changes are more
pronounced in the highlights.
Preserve
There are many ways to saturate or desaturate an image. This control lets you select what parts of the saturation
scale of the input image are most affected and what parts of the scale remain unchanged.
Low -- saturates or desaturates the input image by applying a curve that keeps unsaturated areas unsaturated
and has its strongest effect on the most saturated areas.
High -- saturates or desaturates the input image by applying a curve that keeps saturated areas saturated and
has its strongest effect on the least saturated areas.
This setting should normally be avoided, since it exaggerates color in neutral areas of the input image that contain
little or no color information to begin with. By arbitrary convention the hue of a perfectly neutral gray is zero which
corresponds to red. Increasing the saturation of a neutral gray region therefore makes it red.
Low and High -- saturates or desaturates the input image by applying a curve that keeps unsaturated areas
unsaturated and fully saturated areas fully saturated and has its strongest effect on the regions of mid-level
saturation.
Neither -- saturates or desaturates the input image by applying a curve that adds or subtracts the same amount to
the entire saturation scale, affecting all levels equally. This setting should normally be avoided (see above).

Scratch Removal Tool
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The scratch removal tool lets you remove straight or curved scratches or other linear features such as telephone
wires in the image by writing over the scratch with image data from the surrounding area.
You have the option of removing scratches lighter or darker than their surrounding neighborhood, or both.
Defining scratches
To start a new scratch initially:
Shift-click on the input image at one end and drag the cursor to the other end. Or, you can shift click at
one end of the line and then shift-click at the other end. This displays an overlay over the input image like
the following:

The rectangle indicates the area that will be replaced by interpolating data from either side of the line. For
best results, the scratch should be just enclosed in the rectangle. You can adjust the scratch radius using
either the Scratch Radius slider or using the mouse scroll wheel.
To select a scratch:
Click on one of its control points. When a scratch is selected, its outline is displayed. To deselect a
scratch, click on the input image away from any of the control points. When a scratch is deselected, its is
displayed as a thin line through all of its control points.

selected

deselected

When you select a scratch, the Scratch Radius, Scratch Strength, Remove and Method settings are
updated to reflect the properties of the scratch.
To add control points to a scratch:
If you have not selected a scratch, first click on one of its control points to select it. You can skip this step
if the scratch is already selected. To make the scratch curved instead of straight, add control points along
the curve as illustrated below.
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Shift-clicking on the input image adds a new control point at the location you clicked. You can add as
many control points as necessary to control the shape of the scratch.
When you add a new control point to an existing scratch, it is inserted between two nearby control points.
If you click beyond either end of the curve, it is extended. If you click too far from the curve, you may not
get the insertion point you want, so a better way is to click between two existing points and then drag the
new point where you want it.
To start a new scratch:
First deselect all scratches by clicking away from any of the control points. Then Shift-click on the input
image at one end and drag the cursor to the other end.
To remove a control point:
Ctrl-Click near the control point. When you get down to one control point, the entire scratch is removed.
To remove an entire scratch:
Ctrl-Shift-Click near any of the control points of the scratch.
Amount
The amount control lets you scale back the overall scratch removal or you can create a mask to restrict scratch
removal to specific parts of the image.
Scratch Radius
This slider lets you control the scratch radius in pixels for the current scratch. You can also vary the scratch width
with the mouse scroll wheel.
Scratch Strength
This slider lets you control the what percentage of the current scratch is removed. The default value is 100%, but
if, for example, you are using this tool to reduce reflections in a portrait, you can lower the strength so it leaves
part of the highlight but makes it less obvious.
Scratch Softness
This slider lets you control the softness of the edges of the replacement for the scratch. At 0% the transition at the
edges of the scratch are abrupt -- at 100% the edges are heavily blended.
Remove
This control lets you select whether you remove the current scratch if it is lighter than the background, darker than
the background or both. If the scratch you are removing is consistently darker or lighter than its background, using
the corresponding remove mode will produce fewer artifacts.
Method
You have a choice of two different scratch removal methods.
Interpolate -- this method fills in the scratch by interpolating image data from either side of the scratch. This
method works better if the background behind the scratch is smooth and more or less without texture.

Clone -- this method copies patches of image data from either side of the scratch to cover the scratch. This
method works better if the background is heavily textured.
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Tips
The more tightly you can enclose the scratch, the better the result. While using a larger radius makes it easier to
click on scratches, a smaller radius produces fewer artifacts.
The scratch removal tool may not do as good a job erasing part of a scratch near the edges of the image if it does
not have image data on either side of the scratch.
If you are working on a large image, to avoid response time delays, you may find it useful to turn auto preview off
until you have finished marking all the scratches. Long scratches can take some time to remove.

Selective Correction
This transformation lets you apply pinpoint color corrections to an image that modify only certain colors and leave the
rest unchanged. The ability to localize adjustments to certain colors often makes this transformation more useful than
Color Balance or Filter which change all the colors in an image. For example, you can use the Selective Correction
transformation to adjust skin tones in a portrait without altering other colors in the clothing or background.
The Selective Correction transformation is based on the hue and saturation components of the HSV color space,
as represented by the color wheel. You specify a correction by placing control points on the color wheel; each
control point has two parts: an input color and an output color. When the correction is applied, all pixels in the
input image whose hue and saturation match one of the input colors is changed to the corresponding output color
with the same value (brightness). Colors in between the control points are interpolated to make smooth transitions.
In addition to modifying hue and saturation, you can also assign a brightness change to each of the control points.
This lets you apply brightness corrections at the same time you make color corrections. For example, using this
feature you can make a clear blue sky lighter or darker without altering other colors in the image. Both color
corrections and brightness changes are interpolated between control points, so the effects have smooth
transitions based on the colors in the input image.
For making very fine adjustments to control points, you can zoom the color wheel in or out and scroll or re-center
the display. You can also enlarge the color wheel by resizing the dialog box.
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Zoom Tool Bar
The zoom buttons let you zoom in or out on the color wheel. When you zoom in, the color wheel is enlarged
centered on the current control point, if any, and scroll bars are displayed next to the color wheel to let you move
around. Zooming in makes it easier to make fine adjustments to the control points; zooming out lets you see more
of the color wheel at once. You can zoom in a maximum of four levels.
Adjust Hue and Saturation Tool Bar
Normally, when you drag a control point you can move it freely within the color wheel. To limit changes to hue only
or saturation only, click the corresponding button.
Amount
The amount control lets you control how much of the color correction transformation is applied to the input image.
You can apply a percentage of the transformation to the entire image, or you can specify an amount mask to
restrict the effects of the transformation to only part of the input image.
Show Modified Color Wheel
Normally, Picture Window displays a color wheel at the bottom of the dialog box (see below). When the Show
Modified Color Wheel checkbox is checked the Color Correction transformation applied to the color wheel itself
and the results of this are displayed in its place. This gives you a visual representation of which colors are being
changed and by how much. To return to the normal color wheel display, uncheck the check box.
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Show Affected Region
This control is hidden until a control point is selected. When checked, the preview display blacks out colors that
are not affected by the current control point. Only the preview is affected – if you click OK, the final image will
show the full color corrected version.
Save As Mask
This control is hidden until a control point is selected. When checked, instead of computing a color corrected
version of the input image, the result will be an 8-bit black and white mask that highlights the affected colors
associated with the current control point.
Color Wheel
The color wheel and the control points displayed over it are central to this transformation. A control point has two
parts – an input color and an output color. If both are the same, the control point in displayed as a circle. If the
output color differs from the input color, a smaller circle is displayed at the input color, connected by an arrow
pointing to the output color. All colors in the input image whose hue and saturation match the input color are
changed in the output image to the output color. Colors in between control points are interpolated to make a
smooth transition.
The control point you most recently added or clicked on is called the current control point. The current control
point, if any, is displayed as a filled square instead of a hollow circle. To make a control point the current control
point, simply click on it.
Initially, there are 7 control points set on white, red, yellow, green, cyan, blue, and magenta. Each of these control
points has both its input and output colors set the same. These control points ensure that white and the fully
saturated primary and secondary colors in the input image are left unchanged in the output image, which is often a
good starting point if you just want to make a minor change. Applying the transformation with this initial
configuration, however, will have no effect on the input image as none of the output colors differs from its input
color.
To select a new, existing control point, click on it. The selected control point is displayed on the color
wheel as a filled square instead of a hollow circle.
To add a new control point, shift-click on the color wheel at the desired input color location. Or, you can add
a control point by using the Probe by clicking once on a color in the input image window you want to change.
You can create up to 256 control points.
To remove a control point, ctrl-click on it.
To change the output color of the current control point, click and drag its circle on the color wheel. This
will extend an arrow from the control point to the desired output color. Once an arrow has been created, you
can make additional changes to the output color by dragging the arrowhead.
To change the input color of the current control point, first make the output color different from the input
color, if necessary. Then you can change the input color by dragging the small circle at the base of the arrow.
To see a context menu for a control point, right click on it and then select the desired command from the
menu.
As you move the mouse cursor over the color wheel, a readout just below the color wheel displays, for reference
purposes, the hue and saturation values corresponding to the cursor location.
Palette
A set of palette colors is displayed just below the color wheel. These colors represent the current custom palette
as defined using the Palette Tool or from within the Color Picker. Clicking on a palette color inserts a new control
point in the color wheel at the corresponding color. This feature is useful if you want to match a color from an
image other than the current input image. To do this, first click on the image you want to select from, activate the
palette tool and select the color, and then edit the image you want to perform selective color correction on and
select the color from the palette.
Brightness Change
This control is hidden until a control point is selected. Each control point has an associated color change as
indicated by the size and direction of the arrow displayed on the color wheel. In addition, each control point also
has an associated brightness change; positive settings make colors that match the input color of a control point
brighter while negative values make matching colors darker (using the HSV or HSL color space).
The Brightness Change slider at the bottom of the Color Correction dialog box lets you assign brightness
adjustments to the current control point. To make a control point the current control point, simply click on it. This
value displayed in the slider is the value of the brightness change setting for the current control point -- any
changes you make to the slider alter the brightness change setting for the current control point.
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Weight
This control is hidden unless a control point is selected. Each control point has an associated color change as
indicated by the size and direction of the arrow displayed on the color wheel. In addition, each control point also
has an associated weight. Larger weights cause the control point to affect more of the surrounding colors while
smaller weights restrict the effect to colors that more closely match the hue and saturation at the control point.
The Weight slider at the bottom of the Selective Color Correction control lets you set the weight of the current
control point. To make a control point the current control point, simply click on it. This value displayed in the slider
is the value of the weight for the current control point -- any changes you make to the slider alter the weight for the
current control point.
Settings Menu

Preserve Black and White/Preserve Black
These options relate to brightness corrections. When Preserve Black and White is selected (the default setting),
brightness corrections are made in such a way as to leave pure black and pure white unchanged – the primary
effect is on the mid-tones. When Preserve Black is selected, an equal percentage brightness increase is applied
to all brightness levels. This provides a more uniform brightening effect but can lead to a loss of highlight detail
due to clipping when you increase brightness. The types of brightness curves used are illustrated below.

HSV/HSL
These options specify the color space in which brightness corrections are made. Lightening in HSL makes colors
closer to white while lightening in HSV preserves the ratios between the RGB channels. In either color space,
darkening makes colors closer to black.
Import colorcorrect file
This command lets you import settings from colorcorrect files created by earlier versions of Picture Window.
Probe Size
These options let you control the sample size used by the probe, should you choose to enable it (see below).
Larger probe sizes are useful for obtaining an average reading of an area of the image that does not have a
smooth texture; smaller probe sizes let you get precise readings of very small areas. The currently selected probe
size is shown with a check mark.
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The

tool bar lets you zoom the color wheel in or out.
Plus zooms the color wheel in, displaying a magnified region around the current control point or, if no control point
is selected, about the center of the window. With the color wheel zoomed in, it is easier to make fine corrections to
control points. When the color wheel is scrolled to a magnification greater than 1:1, you can use the scroll bars to
bring hidden parts of the color wheel into view if necessary. You can zoom in up to four levels.
Minus zooms the color wheel out, reducing its size by one level.

Right Button Menu
Clicking near one of the control points in the color wheel using the right mouse button selects the nearest control
point and pops up a menu of options you can use to alter that control point. The menu contains the following items:
Reset Color – This clears any color change the control point specifies; the display for the control point reverts
to a small circle with no arrowhead. Any brightness or weight change the control point may have is retained.
Reset Brightness – This clears any brightness change the control point specifies; the brightness change
slider is returned to its center. Any color or weight change the control point may have is retained.
Reset Weight – This resets the weight of the current control point to 1.0; the weight slider is returned to its
center. Any color or brightness change the control point may have is retained.
Reset Brightness, Weight and Color – This clears any color, weight change and brightness change the
control point specifies.
Remove Control Point – This deletes the control point.
Right-clicking away from any of the control points in the color wheel pops up a single-item menu:
Add New Control Point – This creates a new control point at the location you clicked on the color wheel.
This is the same as Shift-Clicking on the color wheel.

Tips
To make a correction of one color in an image, click on a part of the input image having the color you want to change.
Next go to the color wheel and click and drag on the new control point you just created. To make the color more or
less saturated, drag it toward the edge or toward the center of the color wheel. To adjust its hue, drag the control point
either clockwise or counterclockwise about the center. Finally check the results and click OK if it looks good. To make
further adjustments, click again on the input image to create additional control points.
If the transformation is changing colors close to one you selected and you want these to remain unchanged, create
additional control points whose input and output colors are the same to prevent the nearby colors from being modified.
If there are several elements in the image that have the same color, and you only want to adjust some of them, create
a mask to isolate the parts you want to change.

Sharpen
This transformation creates a sharpened version of the current image. Images are sharpened by exaggerating the
difference between each pixel's value and the average of its neighbors. This technique makes edges more distinct and
gives the appearance of greater sharpness. The Sharpen transformation is useful for slightly sharpening an image – to
get a stronger effect, use either the Bilateral Sharpen or Advanced Sharpen transformation.
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Amount
The amount control lets you control how much of the sharpen transformation is applied to the input image. You
can apply a percentage of the transformation to the entire image, or you can specify an amount mask to restrict
the effects of the transformation to only part of the input image.
Method
This control lets you select the sharpening method.
Sharpen -- exaggerates the difference between each pixel and the average of its four nearest neighbors.
Sharpen More -- exaggerates the difference between each pixel and the average of its eight nearest neighbors
Halo Limit
This control has two sliders for limiting light and dark halos. Halos are sharpening artifacts and appear as light or
dark areas around boundaries in the image. If you notice such a halo, reduce it by moving the appropriate slider to
the left until the halo is no longer noticeable. Limit settings in the range of 5 - 15% are typical.
Threshold
This threshold control can be used to counteract the tendency of sharpening to increase noise in the input image.
When sharpening an image, the input image is first compared to a blurred version of the input image. If the
absolute value of the difference is less than the threshold, no sharpening is done. Thus, a threshold of zero
causes the entire image to be sharpened (except for regions partially or totally excluded by a mask). Higher values
suppress sharpening of increasingly coarse detail while still sharpening strong edges. By adjusting the black and
white sliders you can soften the transition between sharpening and no sharpening.
The effect of the threshold is to exclude sharpening from those areas of the input image that are relatively smooth.
This can be helpful, for example, in sharpening a scene without amplifying noise in featureless areas such as
clouds or clear skies. A threshold setting of 0% .. 0% enables full sharpening; relatively small values (say less
than about 5%) are good for selective sharpening.
Sharpen Factor
The greater the sharpen factor, the more pronounced the sharpening effect. At 0% you get no sharpening; at
100% you get normal sharpening; 200% you get double sharpening.

Size to Fit
This transformation resizes its input image either to specific dimensions or to exactly match the dimensions of an
image.
A cropping rectangle is displayed over the input image to let you select what part of the input image you want to be
resized. You can adjust the cropping rectangle by dragging its corners, edges or interior.

This tool bar provides shortcuts for adjusting the cropping rectangle:
expands the crop box to cover the entire input image. If Method is set to Scale to fill, the cropping rectangle
is then adjusted to match the proportions of the output image.
centers the crop box horizontally.
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centers the crop box vertically.
Method
Size to Fit supports four different resizing methods as illustrated below:
Scale to fit -- Scales the part of the input image inside the cropping rectangle as large as possible to fit in the
output image without altering its proportions. If it does not completely fill the entire output image, borders are
added either on the left and right or above and below to pad the image out to the desired dimensions. You can set
the color of these borders using the Border Color control (see below).

Scale to fit -- No Border -- This is the same as Scale to fit, but does not pad the output image with the border
color.
Scale to fill -- When this option is selected, the proportions of the cropping rectangle are constrained to match
the output image. The cropped region of the input image is then resized to fill the output image.
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Tile -- Copies of the cropped region of the input image are repeated (without any scaling) as necessary to fill the
entire output image, starting at the lower left corner.
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Stretch -- The cropped region of the input image is resized to fill the entire output image, without preserving its
proportions.
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Reference Image
If you select a reference image, its width and height in pixels and resolution in dpi become the dimensions of the
output image, and the Width, Height and Resolution controls are disabled. If no reference image is selected, the
default dimensions are taken from the input image, or you can enter Width, Height or Resolution manually if you
wish.
Width, Height, and Resolution
These controls are used to set the resolution and dimensions of the output image in pixels. If a reference image is
selected, these controls are disabled.
Border Color
This control sets the border color. The border color only make a difference if you set Method to Scale to fit.
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Slide Show
This transformation displays one or more images full-screen. While the Slide Show transformation can be used to
display individual files like the Edit/Full Screen command, its primary function is to display the results of a sequence
of files initiated by the File Open transformation. When executed as part of a batch workflow, this command adds its
inputs into a slide show, one by one. When the batch workflow is finished, the accumulated images are displayed as a
full-screen slide show. If you do nothing, the slide show will display each image for the set time delay and terminate
the slide show when it reaches the end. You can override this default behavior from the keyboard as follows:
Key

Esc

Action
advance to next slide
return to previous slide
terminate slide show

Or, you can click the mouse anywhere on the screen to terminate the slide show.

Size
This control lets you set the size of the images in the slide show. The options are Full Screen, 640x480,
1024x768, or 1920x1200. Images larger than this size will be downsized for display.
Delay
This slider lets you set the length of time in seconds the image is displayed. A delay of 0.0 displays the image
without a time limit. You can terminate the display at any time by clicking anywhere on the screen or pressing any
key on the keyboard.

SmudgeTool
The smudge tool lets you create an effect like running your finger over a charcoal drawing. The image is both blurred
and shifted in the direction in which you drag the cursor.
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Once the brush parameters (described below) are set, you paint strokes on the output image by clicking and dragging.
Unlike most other transformations, the paint tool works directly on the output image and not on the input image.
The smudge tool records the dimensions of its input image internally. If you try to apply the paint tool to another image
whose width and height in pixels does not match the original input image, an error is reported.
Amount
The amount control lets you scale back the overall smudge transparency or you can create a mask to restrict
smudging to specific parts of the image.
Brush Settings
The following settings determine the brush properties:
Radius
This slider controls the radius of the brush in pixels. Smaller brushes are good for creating fine detail. Larger
brushes are good for filling big areas quickly. In addition to using the radius slider, you can also use the mouse
scroll wheel to adjust the radius.
Transparency
This slider controls the transparency of the brush. The more transparent the brush, the more the background
shows through.
Softness
This slider lets you control how soft the edges of the brush are. The softer the brush, the more smoothly its effects
are blended with the original image.
Spacing
This slider lets you control the spacing interval at which the brush is applied as you drag. The Smudge tool works
best with Spacing set to 0.0%.
Fadeout
This slider lets you make the brush effect fade out as you draw each stroke, effectively increasing its transparency
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the further you drag from the starting point.
Shape
The brush shape tool bar has three options: round, square or diamond. Usually a round brush is
fine, but occasionally a different brush shape helps you get into corners hard to reach with a round brush.
The brush width tool bar has four options: 100%, 75%, 50% or 23%. This lets you squeeze
the brush horizontally into a narrower shape if necessary.
The brush angle tool bar has eight options between 0 to 180 degrees.
This lets you rotate the brush if necessary.
Stylus Pressure
Unless you are using a tablet with a pressure-sensitive stylus, this setting is ignored.
If you are using a pressure-sensitive stylus, this control lets you determine the effect, if any, that stylus pressure
has on the current brush stroke.
Ignore -- stylus pressure has no effect.
Controls Opacity -- increasing stylus pressure reduces transparency, making the stroke more opaque.
Controls Radius -- increasing stylus pressure increases the brush radius, making it larger.
Controls Hardness -- increasing styles pressure reduces softness, making the edges of the brush harder.
Controls Flow -- increasing stylus pressure reduces spacing, causing the brush to be applied more often as
you move the stylus.
Undo/Redo
The Undo and Redo buttons let you erase or redraw smudge operations, one stroke at a time. A stroke is defined
as everything between pressing the mouse button and releasing it.
If the Undo or Redo button is grayed, it means there are no operations left to undo or redo. If you undo too many
operations by accident, you can click the redo button until you get back to where you wanted to be. However,
once you draw a new stroke, you can no longer redo past that point.
You can use the keyboard shortcuts Ctrl-Z for Undo and Ctrl-Y for Redo.
Normally, Undo preserves the current brush settings, but if you want to revert to the settings for the previous
stroke, hold down the Shift key while clicking the Undo button or pressing Ctrl-Z.
Brush Display
As a visual aid, a representation of the current brush is displayed at the bottom of the dialog box. This display
illustrates the radius, transparency, shape and softness of the brush. If you select a very large brush radius, part
of the brush may not be visible.
Settings Menu
Saving a Smudge settings file saves all the accumulated smudge operations and not the current brush settings.
Reloading a previously saved Smudge settings file re-applies all the saved smudge operations to the current input
image. Since smudge operations are specific to both the size and the contents of the input image, Smudge
settings files have limited utility. Creating a default Smudge settings file is likely to cause warnings about file size
mismatch every time you use the Smudge tool, so this is not recommended.
In addition to the standard menu items, the settings menu lets you load or save the current brush settings
(Radius, Transparency, Softness, Spacing, Fadeout and Shape). Brush settings can be shared with the Clone and
Paint tools. Settings unique to these other tools are set to default values when saved from the Smudge
transformation. You can also save the current brush settings as a default brush which is loaded whenever the
Smudge transformation starts up.
When saving Smudge settings as default settings, no strokes are saved since it generally does not make sense to
apply smudging from one image to another, especially if it has different dimensions.
If you hold the Shift key down while selecting Load Settings... or Reload Last Settings from the Settings menu
(or when you use the Ctrl-R keyboard shortcut to reload the last settings), any strokes in the settings file are
ignored.
Tips
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For the smoothest results, keep the Spacing at 0% and work slowly
Keep your strokes short – that way if you accidentally smudge a spot you did not intend to cover you can undo it
without having to redraw too much.
Try to use as few strokes as possible – overworking an area can muddy the image.

Speck Removal Tool

The speck removal tool lets you remove minor imperfections in the image by interpolating image data from the
surrounding area A common application is removing small dark circles from clear blue skies caused by bits of dust
on the camera sensor.
You have the option of removing specks lighter or darker than their surrounding neighborhood, or both.
To define speck points, shift-click on the input image at the center of each speck. This displays an overlay on the
input image consisting of a circle surrounding the speck as illustrated below.

The circle indicates the area that will be replaced. For best results, the speck should be just enclosed in the circle.
You can adjust the speck radius using either the Speck Radius slider or using the mouse scroll wheel. For large
images, it is more efficient to use the slider. The current speck is indicated by a cross displayed at its center -- all
others have a small circle at the center instead.
You can drag the center of a speck point to adjust its location. To remove a speck point, Ctrl-click on it.
When you click near a speck point, the Speck Radius and Remove setting are updated to reflect the properties
of the speck point. By the same token, adjusting the Speck Radius or Remove setting set the properties of the
current speck point, if any.
Amount
The amount control lets you scale back the overall speck removal or you can create a mask to restrict speck
removal to specific parts of the image.
Speck Radius
This slider lets you control the radius for the current speck in pixels. You can also vary the speck radius with the
mouse scroll wheel.
Speck Outer Radius Factor
This slider is only displayed when Method is set to Patch Match. The outer speck radius defines the size of the
area around the speck that will be searched for a patch of input image to paste over the speck. The larger the
value, the further afield Picture Window will search. The outer radius is displayed as a second circle around the
speck.
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Speck Softness
This slider lets you control how the speck removal patch is blended with the input image around its edges. At 0%,
the transition is abrupt -- at 100% the edges are heavily blended.
Remove
This control lets you select whether you remove the current speck if it is lighter than the background, darker than
the background or both. If the speck you are removing is consistently darker or lighter than its background, using
the corresponding remove mode will produce fewer artifacts.
Method
There are two different speck removal methods. Depending on the image, one may work better than the other.
Patch Match
This method is like cloning over the speck. It first searches an area around the edge of the speck for the
adjacent part of the image that best matches the area around the speck. Having found the best match, it then
copies the image data over the speck to remove it. The edges of the patch are blended smoothly to make it
less obvious where it has been applied. This method usually works better when the background behind the
speck is textured or when the speck is relatively large. In some cases, it can even be used to remove
relatively small, unwanted objects from an image. You can adjust the size of the area Picture Window will
search by adjusting the Speck Outer Radius Factor slider.
Directional Interpolation
This method interpolates image data across the speck in the direction that has the best match from one side
of the patch to the other. This method usually works better when the background behind the speck is smooth
or has a linear gradient and the speck is small.
Four Way Interpolation
This method interpolates image data across the speck both horizontally and vertically. This method usually
works well against smooth backgrounds, but can produce artifacts if the radius is too large.
Shrink
This method warps the image around the speck to remove it. This method usually works well against smooth
backgrounds, but can produce artifacts if the radius is too large.
Tips
The more tightly you can circle each speck, the better the result. While using a larger radius makes it easier to
click on specks, a smaller radius produces fewer artifacts.
When using the Directional or Four Way Interpolation method, the speck removal tool replaces the missing
image data with a smooth patch whose color matches the average of the surrounding pixels. Thus, it works best
when the background behind the speck is smooth. If the background behind the speck is highly textured, the
Patch Match method will usually produce better results. Or, use the Clone tool, assuming you can find a
matching patch of image to copy over the defect. It also helps to use the Remove setting so only the lighter or
darker parts of the affected area are modified, as this helps preserve some of the background texture as well.
Since specks don’t show up as well against textured backgrounds, this is usually not a serious problem.
The speck removal tool may not work as well at the edges of the image if it does not have image data around the
speck to work with.
If you are using a split screen display, the results of setting speck removal points are shown on the output image.
You can zoom in on both the input and output images if necessary to see more detail.
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Spin Blur
This transformation creates a blurred version of the current image that simulates rotating the camera while taking a
time exposure. This effect differs a little from what you get using an actual camera in that the corners of the image are
lacking adjacent pixels to blur with, and are therefore blurred less than the center of the image.
Spin Blur displays a small cross overlayed on the input image to show the center of rotation. By default this control
point located at the center of the input image, but you can drag it to any location you wish.
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Amount
The amount control lets you control how much of the blur transformation is applied to the input image. You can apply a
percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects of the
transformation to only part of the input image.
Blur Angle
This slider lets you choose the rotation angle over which pixels are blurred, in degrees.
Step Size
This slider controls how smooth the blurring is - at 0% it is very smooth and as you increase the step size the rotation
is done in regular steps.

Spiral
This transformation warps a circular region of an image by twisting it into a spiral.

Several different types of spirals are supported. When you start up the Spiral transformation, it displays an overlay
over the input image window to show you the circular region of the image that will be twisted. A control point is
displayed at the center of the circle. Clicking and dragging this point repositions the circular region. The radius of the
circle is adjusted with the Radius slider in the Spiral dialog box.
Type
Linear -- the twist angle increases proportionally to the radius.
Logarithmic --the twist angle increases as the logarithm of the radius.
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Hyperbolic --the twist angle increases as the reciprocal of the radius -- this type of spiral is very tightly wound
near the center.
Solid -- the entire interior of the circular region to be rotated as a unit.
Radius
The radius slider lets you select the size of the region to be twisted. As you vary the radius, the circle displayed over
the input image changes size to show you what part of the input image will be affected.
Spin
The spin slider lets you select the amount of twist to be applied to the input image. The lower the value you select, the
less the input image will be distorted. Negative values twist in the opposite direction.
Antialias
Certain spiral settings result in images that have slightly jagged edges. For example, when computing a solid spiral,
the boundary between the rotated and unrotated portions of the image may be a little rough. Or, the center region of a
hyperbolic spiral may also degrade into individual pixels. To counter this phenomenon called aliasing, you can
increase the antialias setting. Doing so will reduce the aliasing artifacts at the expense of increased time to compute
the transformation.
Freeze edges
If this box is checked, the edges of the image remain unwarped. While the result is no longer strictly a spiral, this
avoids areas outside the input image from showing up in the output image as black.

Edges not frozen

Edges frozen

Stack Images
This transformation lets you combine up to 16 input images into a single output image. Each image can be assigned a
relative weight that defines its contribution to the final image, and this weight can either be a constant value or may
vary according either to a mask or a brightness curve.
There are a number of common uses for this transformation:
·
·
·
·
·

To simulate multiple exposures.
To combine multiple images of the same scene to reduce noise.
To simulate a single very long exposure
To combine multiple bracketed exposures of the same scene to produce an image with an extended dynamic
range.
To use multiple exposures to remove moving objects and reveal the invariant background.
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Image Selection Bar
Across the top of the dialog box is a row of 16 thumbnail buttons - one for each of the 16 possible input images. If the
thumbnail is blank, there is no image defined for that position, so if you only want to stack 2 images then all but two of
the buttons will be blank. Clicking one of the buttons makes the corresponding image the current one and displays its
information below.
If no input images are selected, there is no way to compute an output image, so a checkerboard image is produced
instead. Once you select at least one input image, the checkerboard is replaced with a normal output image.

Tabs
Across the bottom of the dialog box is a series of three tabs that are used to select which set of controls are
displayed.
Brightness Curve -- This displays a brightness curve that is applied to the image before combining it with the
other images. Each image can have its own brightness curve. The initial brightness curve is a straight line
from the lower left to the upper right which has no effect on the image. You can adjust this curve to alter the
brightness or contrast of the input image before stacking.
Density Mask -- This displays a curve that is applied to the image only when the operation is set to Blend. The
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density mask determines how heavily the image is weighted when you combine it with the other images. The
initial density mask curve is a straight line across the top, indicating that all brightness levels in the image are
weighted equally. Adjusting the density mask curve for a given input image changes the weighting of the
lighter or darker parts of the image. Where the curve is near the bottom of the graph, the amount for
corresponding brightness levels is small; where the curve is near the top, the amount is large.
Final Curve -- This curve is applied to the end result of combining all the images and is normally used to adjust
the contrast and dynamic range of the result image.
Operation
This control lets you specify how the input images are combined. If you select any operation other than Blend, the
Density Mask tab is grayed out as it applies only to Blend.
Blend -- Blends the pixel values for each pixel position from among all images. Use this option when combining
images of different exposures into a single composite image.
Find Lightest -- Chooses the lightest pixel for each pixel position from among all images.
Find Darkest -- Chooses the darkest pixel for each pixel position from among all input images.
Median -- Chooses the most popular value for each pixel position from among all the input images. You can use
this option to remove moving objects from a series of exposures.
Filter -- Multiplies image values. Essentially, filter simulates sandwiching slides -- i.e. the darker the image data,
the greater is it’s filtering effect. When Operation is set to Filter, an Exposure Compensation slider is also
displayed. Increasing the exposure compensation brightens the output image to compensate for the darkening
effect of the filter operation.
Subtractive Filter -- Multiplies the negatives of image values. and then flips the result. Essentially this simulates
printing a sandwich of negatives of the two images. When Operation is set to Subtractive Filter, an
Exposure Compensation slider is also displayed. Increasing the exposure compensation darkens the output
image to compensate for the lightening effect of the subtractive filter operation.
Exposure Compensation
This slider is only displayed when Operation is set to Filter or Subtractive Filter. It lets you compensate for the
tendency of Filter to darken images or Subtractive Filter to lighten images.
Image
Depending on which input slot is currently selected in the Image Select Bar, this control lets you choose what
image, if any, is loaded into the current slot.
Amount
Depending on which input slot is currently selected in the Image Select Bar, this control lets you set the amount
for the current image.
The amount sets the relative contribution of each image. If all the image amounts are set to the same value, the
images are all weighted equally and the result image is the average of all the input images. This produces a result
similar to a multiple exposure. If some of the amounts are set higher than others, then the corresponding images
are more heavily weighted in the average and consequently are more visible in the final image. For example, when
combining multiple exposures, you would normally weight each image according to the length of its time exposure.
If you select an amount mask, you can vary the weights across different parts of the image. Using a gradient as a
mask, for example, you could weight the left side of an image more than the right side.
Final Shaping Curve
When the final shaping curve button is depressed, a curve control is displayed. This curve is applied to the result
of blending all of the stacked images and is normally used to make final adjustments to contrast and brightness.
Settings Menu
Output 16 bits-per-channel -- when checked causes the result image to be 16 bits/channel even if the input
images are 8 bits/channel
Build Curves -- automatically builds curves for combining bracketed exposures (see below).
Load a Set of Images -- clears out the current settings (with confirmation) and then lets you select a one or more
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image files which are opened and selected as inputs to Stack Images. If a file is already open, the open copy
is used instead of reading in a new copy. This saves a lot of time compared to opening and selecting multiple
files one at a time.

Using Build Curves
The Build Curves command is used to calibrate your camera and create the necessary brightness curves and
density masks to combine up to three bracketed exposures in order to create a single image with a wider dynamic
range (and lower contrast) than any of the individual images.
Step 1 - Photograph the target
If you have a Kodak Q-13 or an IT8 test target, you can use that. Otherwise, you can create your own
simulated Q-13 test target with the Test Patterns/Simulated Q-13 transformation (the exact densities of the
gray patches are not critical) and either photograph your monitor screen or print the image on a printer that
provides a good range from solid black to pure white. If you photograph your monitor, do it in a darkened room
so there will be no reflections and defocus the image slightly to avoid moire patterns from the screen pixels.
Then, photograph the target under even and constant illumination at the range of bracketed exposures you
want to combine later, such as -2EV, 0EV and +2EV. Check the histogram when taking the normal exposure
to see that the test data is more or less centered in the histogram and not biased to one side or the other.
Step 2 - Prepare the images
Process the test images as you normally would with no tonal adjustments and open them in Picture Window
Pro. Crop each image so that only the gray scale is visible. Make sure the lightest patch is on the left and the
darkest is on the right. Retouch out any dirt specks.
Step 3 - Load the images
Start up Stack Images and select the images as follows: Image 1 - underexposed, Image 2 - overexposed,
Image 3 - normal exposure.
Step 4 - Build the curves
Select Build Curves from the Settings Menu. This brings up the Build Curves Dialog Box:

Target Type -- enter the type of target you are using.
Black and White Points -- The black and white point settings let you determine what level the black and
white patches in the normally exposed test target will be assigned in the final image. Setting the black
point at zero and the white point at 1.0 will expand the normal image so that its black patch becomes pure
black and its white patch becomes pure white, but doing this does not leave any room to add new tonal
information below black or above white which is why we are going to all this trouble in the first place.
Setting the black and white points closer together results in a lower contrast final image, but this leaves
room to render shadows darker than the black target patch and highlights lighter than the white target
patch. The default values of 0.15 and 0.85 are a good starting point, but for very high contrast scenes
where you are bracketing by more than two stops you might want to use 0.25 and 0.75 or even 0.30 and
0.70.
Include Normal -- Select Yes or No depending on whether you want to build curves based on just the
underexposed and overexposed images or on all three images
Click OK to generate the curves and then use the Settings Menu to save the settings for future use.
To use your saved settings on a set of bracketed images of the same subject, start Stack Images and set
Image 1 to the underexposed version, Image 2 to the overexposed version, and, if you are using a normal
exposure, set Image 3 to the normal version. Then use the Settings Menu to load the saved settings and
make any necessary final tonal adjustments used the Final Curve tab.
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Tips
To remove moving objects from a scene, combine a series of exposures setting Operation to Median and leaving
the curves set to their defaults. As long as most of the images do not have an object in them, the object will
disappear.
When you select an input image by clicking one of the long row of buttons at the top of the dialog box, the
corresponding input is selected. Thus, if you click the
button to see the result full screen, you will see the
selected input image instead. To view the final result in this situation, just click on the Stack Images thumbnail in
the image browser.

Starfield
This transformation applies a random simulated starfield to its input image.

Amount
The amount control lets you reduce the effect of the transformation for the whole image or restrict the application
of the transformation to part of the image by specifying a mask.
Number of Stars -- Total number of stars to place on the background
Max Star Radius -- This slider determines the size of the largest star. Star sizes are chosen at random between 0.0
and the Max Star Radius (in pixels).
Star Colors -- Colors (and brightnesses) of the stars placed on the background -- colors are selected at random from
the Color Line control.

Stereo
This command lets you prepare a pair of stereo images for 3-D viewing. The stereo transformation supports two types
of viewing: using special glasses with red and cyan lenses (red on the left, cyan on the right) or using a viewer with
prisms or mirrors that superimpose two adjacent images.
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If you select the Red/Cyan method, the result image is generated with the left image displayed in red and the right
image superimposed over it in cyan. This type of image is called an Anaglyph. For the Red/Cyan viewing method,
both images should normally be black and white. If you select color images, they will be converted to black and
white internally within the transformation in the process of computing the anaglyph. Or, you can select the Color
Anaglyph method in which two color images are combined into a single stereo image for viewing with red/cyan
glasses which attempts to retain much of the color information in the original scene. The success of the full color
anaglyph method depends on the subject matter.

Left Image

B&W Anaglyph

Right Image

Color Anaglyph

In any case, to get the best result it may be necessary to adjust the horizontal and vertical offsets between the
two images. It is usually easiest to do this by adjusting the sliders to get the images to line up while viewing the
result through colored glasses or with some other 3D viewer.
Right Image
The image control lets you select the left and right images from a matched set of stereo photographs. By default,
the input image is used as the left image and the right image is selected via the Right Image control. If you
accidentally get them wrong, check the Swap Images box to swap the left and right images.
-- this tool bar at the top of the dialog box lets you display either the left (L) or the right (R) image. If
the right image is set to a solid color instead of an image, the second button is grayed out. If the display is set
to show only the output image, the entire tool bar is hidden.
Another way to switch between inputs is to use the image browser. To see the left image, click the Stereo
thumbnail in the image browser. To see the right image, click the smaller thumbnail just to the right of the
Stereo thumbnail in the image browser.
Horizontal and Vertical Offsets
These sliders let you adjust the offsets between the two images to get the best stereo effect. Changing the
horizontal offset makes the 3D image appear closer or father away with respect to the image frame. Moving the
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horizontal offset slider to the right pushes the 3D image further away from you. In classical 3D photography, the
image is supposed to appear to lie entirely behind the frame, but this is really just an arbitrary convention. It
should only be necessary to adjust the vertical offset if the two images are vertically misaligned.
Rotation
This slider lets you rotate the left and right image with respect to each other before combining them to compensate
for any difference in camera angle between the two images. One image is rotated clockwise and the other
counter-clockwise so as to keep their sizes the same. Rotating the images crops them slightly to avoid including
data beyond the edges of the images.
Method
This control lets you select the viewing method. Different stereo viewers require different arrangements of the two
images.
B&W Anaglyph -- The result is designed to be viewed using red/cyan glasses and appears as a black and white
3D image.
Color Anaglyph -- The result is designed to be viewed using red/cyan glasses and appears as a color 3D image.
Left+Right -- The result is a side-by-side image consisting of the left image to the left of the right. This is the most
common option for viewing with a prism or mirror viewer.
Right+Left -- The result is a side-by-side image consisting of the right image to the left of the left. This is the most
common option for viewing with a prism or mirror viewer.
L/R -- The result is an over-under image consisting of the left image above the right. This option is required for
certain types of mirror viewer.
R/L -- The result is an over-under image consisting of the right image above the left. This option is required for
certain types of mirror viewer.
Left Only -- The result is the adjusted left image only. This option is useful when printing the images separately.
Right Only -- The result is the adjusted right image only. This option is useful when printing the images separately.
Image Spacing
This slider controls the amount of space between the two images -- it is not used for either of the anaglyph
methods.
Background Color
This lets you set the color of the space between the two images -- it is not used for either of the anaglyph
methods.
Tips
Stereo pairs of images are often created using a special stereo camera that takes two pictures simultaneously.
For stationary subjects, however, you can get the same effect by taking two photographs with the same camera
by offsetting the lens by approximately the distance between your eyes (roughly 2.5 inches or 60mm) or with two
cameras mounted to a slide bar that holds them at a fixed distance from each other. This offset distance is called
the baseline.
When photographing stereo pairs, the two exposures should be offset horizontally only. Assuming you can adjust
the distance between the two cameras, the optimal baseline is roughly 1/30 of the distance to the near point of the
scene. Values between 1/20 and 1/60 are also usable depending in the depth effect you want to produce. If the
baseline is too long, you will have trouble merging the two images when viewing them. If it is too small, the depth
effect is minimized.
You can extract the individual left and right black and white images from a black and white anaglyph with the
Extract Channel transformation. To retrieve the left image, extract the red channel; for the right image, extract the
blue or green channel.

Swap Channels
The Swap Channels transformation lets you reassign the red, green and blue channels in a color image. Swapping the
red and blue channels is often used as a starting point when processing infrared images as it changes the sky from
yellow to blue.
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Test Patterns
The Test Patterns sub-menu under Transformations/Special Effects lets you create various images useful for testing
and other specialized purposes.
Checkerboard…
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This transformation lets you create checkerboard patterns with your choice of colors for the squares and optionally
with lines separating the squares. Such patterns can be cropped and used as masks or printed and used as lens
distortion targets.
Number of Columns -- The number of columns of squares
Number of Rows -- The number of rows of squares
Cell Size -- The size of each square (in pixels)
Line Width -- The width of lines between squares (set to zero for no lines)
Color 1 -- Color in upper left corner
Color 2 -- Alternate color
Line Color -- Color of the lines separating squares
Resolution (dpi) -- Image resolution in dots per inch
Color Chart

This transformation creates an image the contains a wide range of colors based on the HSV color space. This is a
useful printer test image since it contains the full gamut of colors.
In the vertical direction, the V channel varies in 12 even steps from the bottom of the chart towards the top. The
bottom row corresponding to V = 0% is omitted as this would be entirely black.
In the horizontal direction, the H channel varies in 18 even steps with the last column being a repeat of the first
column.
Within each square, the S channel varies in 6 even steps with zero at the center and 100% at the edges.
Color Spin
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This transformation creates an image consisting of 6 labeled color patches -- one for each of the primary and
secondary colors (Red, Green, Blue and Cyan, Magenta, Yellow). With color management enabled, the color
labels are correct as show above.
With color management disabled, the colors are shifted and the labels do not correspond to the correct colors.

This image works by attaching a version of the sRGB profile to the image that has a rotated set of primary colors.
This lets you test if the environment the image is used in is color managed or not.
Color Wheel…

This transformation creates an image of the color wheel containing all combinations of HSV hue and saturation
with V held at 100%. This is another useful printer test image. You can select the Image Width (in pixels) and
Background Color as well as selecting 8-bit or 16-bit output.
Cosine Falloff…

This transformation creates a black and white image that is white in the center and whose brightness falls off as
the cosine of the angle from a viewer directly above the center of the image to any given pixel in the image. The
Field of View slider lets you set the diagonal field of view in degrees – the wider the field of view, the more rapid
the falloff. This transformation models the way vignetting occurs in wide angle lenses and can be used to create
masks to apply or remove vignetting.
Image Width -- Width of the image in pixels
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Image Height -- Height of the image in pixels
Resolution (dpi) -- Image resolution in dots per inch
Field of View -- Diagonal field of view in degrees
Gamma Test…

This transformation creates black and white image with a gray square in the center. The image must be viewed at
a zoom factor of 1:1 to work, and due to resampling, the illustration above may not accurately represent what you
will see. As you adjust the gamma slider, the central square gets lighter or darker -- when it matches the
background, the gamma value is approximately equal to your current monitor gamma. For most WIndows
computers, this should be around 2.2, although computers set up for commercial prepress applications are often
set to gamma 1.8 instead. This transformation just does a rough check of monitor gamma -- for more accurate
results, use a monitor calibrator.
Gray Discrimination…

This transformation generates a test pattern to let you check how well your monitor or printer separates adjacent
gray levels. It paints a series of labeled patches on a black, gray or white background that differ from the
background in increments of one gray level. For best viewing on a monitor, view the output image full-screen
and reduce the ambient lighting as much as possible. For viewing prints, make sure the print is viewed in bright
light.
Hue Saturation Chart…
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This transformation creates an image that contains a range of colors based on the HSV color space with V fixed at
100%. This is a useful printer test image since it contains the full gamut of colors.
Lens Profile Target…

This transformation creates an image you can print out, photograph and use as part of the process to create a
lens profile. Set Proportions to match the proportions of your camera sensor and set Target Width and dpi to
adjust the dimensions and resolution of the printed image. Picture Window comes with pre-configured settings files
for full frame, APS-C and 4/3 sensor proportions. You may need to print the image at larger sizes to fill the frame
to profile some wide angle lenses, depending on their minimum focusing distance.
RGB Cube

If you select 1-Dimensional, this transformation creates a 3-row image with n equally spaced red, green and blue
color patches. If you select 3-Dimensional, this transformation creates an image with all possible RGB colors in
the RGB cube sampled on a uniform N x N x N grid.
RGB Cube is intended to be used in conjunction with the Color Lookup transformation to create a 1-D or 3-D
lookup table that can be stored in a .cube file.

Resolution Chart…
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This transformation creates an image containing a set of resolution test patterns useful for testing printers and
monitors. To be useful, it needs to be viewed or printed at 1:1 as it tests the resolution of a device at the pixel level.
This image lets you compare the performance of different printers and evaluate their ability to reproduce fine detail.
The test file consists of a series of different patterns. The left-hand part of the target consists of three rows of test
patterns – the features in the first row are 1 pixel wide, the features in the second row are 2 pixels wide and the
features in the third row are 3 pixels wide. Each row consists of 5 columns – horizontal lines, vertical lines,
checkerboard, isolated black pixels on a white background, and isolated white pixels on a black background. The
right-hand side of the test target is a grayscale rendition of a 2-dimensional sine function of increasing frequency –
this simply means the light and dark circles get closer and closer together the further you get from the lower left
corner.
Printing the target
The target size is 810 x 310 pixels and is designed to be printed 1:1 at the printer resolution, i.e. so that one image
pixel corresponds to one printer dot.
Evaluating the results
The top row of the test target lets you see how well your printer can reproduce detail at the individual pixel level.
Most printers do not reproduce any of these patterns very well, but some do better than others. Most printers will
behave differently for vertical and horizontal lines and this indicates that one or the other direction has higher
resolution. The lines and checkerboards should be rendered consistently across the entire pattern. The isolated
pixel patterns let you see how single pixels are rendered. Often black on white will show up much better than white
on black due to dot overlap. This is normal but some printers fare better than others. The middle and bottom rows
of patterns should be rendered much better than the top row. Finally, you can also get an overall idea of the
printer's resolving power by counting how many rings you can resolve in the 2D sine pattern in different directions.
A microscope or powerful magnifier can be helpful when examining the printout.
Using the image to evaluate monitor resolution is similar, but the image must be viewed at a zoom factor of 1:1 to
each image pixel corresponds to a screen pixel.
Hue Saturation Chart

This transformation creates an image the contains a range of colors based on the HSV color space with V fixed at
100%. Hue varies horizontally and Saturation varies vertically. This is a useful printer test image since it contains
the full gamut of colors.
Sharpen Test
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This transformation creates an image you can use to evaluate the effects of various sharpening settings. It
consists of a series of vertical gradient strips of various widths superimposed on a horizontal gradient background.
This means that the image contains areas where more or less every gray level is adjacent to more or less every
other gray level. When sharpened, this test image can reveal artifacts that occur based on how distinct the edges
are.
Star

This transformation creates simulated version of a star test target which is commonly used to test lens resolution.
It is intended to be printed out fairly large (typically 16x16 inches) with the dpi setting set to the native printer
resolution (360 dpi for Epson and 300 dpi for Canon printers) and printed to match the native printer resolution 1:1.
The target image is anti-aliased, but pixels very near the center are necessarily blurred -- this generally does not
matter as long as the target is far enough away from the camera when you photograph it.
Simulated Q-13

This transformation creates simulated version of the Kodak Q-13 test target. The original target is printed on heavy
paper and has a series of 20 gray patches that vary in density from 0.0 to 1.90 in steps of 0.10. If you print out this
simulated Q-13 on a printer that achieves roughly this density range you should get a close reproduction of the
original chart. The printed chart can be used in conjunction with the Match Reference transformation to perform
neutral balancing.
Step Wedge…
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This transformation creates step wedge image that is extremely useful for calibrating all sorts of black and white
workflows.
Image Type -- Output image type (either 8-bit or 16-bit black and white)
Labels -- Determines if or how the patches are labeled.
Text Size -- Label text size
Orientation -- Horizontal or Vertical – determines if the patches are stacked vertically or horizontally.
Pixel Values -- Ascending or Descending – sets the patch order (light to dark or dark to light)
Total Number of Patches -- Total number of patches in the image – the last row or column may not be full.
Patches per Row/Column -- The number of patches in each row (if orientation is horizontal) or the number of
patches in each column (if orientation is vertical).
Patch Width -- Patch width in pixels
Patch Height -- Patch height in pixels
Patch Spacing -- Gap between patches in pixels - the gap is filled with alternating black and white pixels to make
it easier to see patch boundaries if the patches are nearly the same brightness
Resolution (dpi) -- Resolution in dots per inch

Text
This transformation creates a version of the input image with a text overlay and optionally a solid background
rectangle. You can control the size, location, text color, background color, and font of the text. To place text in the
margin of an image, first use the Add Border transformation to create a border around the image.
The Text transformation places a single text box on an image -- if you want to place multiple text annotations on an
image, you may find the Lines, Arrow, Text Tool more useful. In addition to supporting multiple text boxes it can also
draw lines or arrows connecting each text box to a point on the image.
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Positioning the text
You position the text over the input image by dragging the text rectangle displayed as an overlay on the input
image by dragging its alignment point. Initially this alignment point is located at the center of the input image.
Positioning the background rectangle
If Text Margins (see below) is set to -1, you can position the background rectangle over the input image by
clicking and dragging its corners, sides, or interior. If an opaque background is selected (see below), then this
background rectangle will be filled with the background color (see below). Initially the background rectangle covers
the entire input image.
Font
This control lets you select the font you wish to use for the text from a list of all the fonts installed on your system.
The font you select is also applied to the Text control (see below). Depending on the selected font, this can make
the text difficult to read, but you can use the Settings Menu to enlarge the text to make it more legible.
Font Size
The font size control lets you select the size of the text by specifying the line height in pixels.
Font Style
The two-button bold/italic tool bar lets you select normal, bold, italic, or bold-italic type.
Clicking the drop shadow button pops up a Drop Shadow dialog box you can use to specify drop shadows. A drop
shadow is a blurred, offset version of the text placed behind the text to make it look like it is floating above the
image. By adjusting the parameters in the Drop Shadow dialog box you can adjust the offset, angle, transparency,
softness, and color of the drop shadow. Clicking the Drop Shadow button a second time closes the Drop Shadow
dialog box.
Alignment of Multi-line Text
This 3-button tool bar lets you select Left, Right or Center justified multi-line text. Left aligns the left edges of
each line, Right aligns the right edges of each line, and Center centers each line horizontally. For single line text,
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this setting has no effect.
Line Spacing
This control lets you specify the amount of spacing between successive lines of text (assuming you enter more
than one line). The line spacing (somethime called leading) can be adjusted in increments of 1/8 line from 0.5 (half
spacing) to 2.0 (double spacing).
Alignment
This control lets you choose how the text is aligned. When you choose Center, Left, Right, Top, Bottom, Upper
Left, Upper Right, Lower Left, or Lower Right, the corresponding part of the rectangle containing the text is
aligned with the alignment point you position over the input image (see above).
Offset
The Offset is the distance between the text bounding box and the alignment point. The offset is ignored if
Alignment is set to Center, and the Offset control is hidden is this case.
Angle
This compass control lets you rotate the text and its background box about the alignment point. The angle is
specified in degrees -- to get angles that are exact multiples of 15 degrees, hold down the Shift key while
adjusting the control, or enter the desired angle directly.
Text
You enter the text to be painted over the image here. When you modify or enter new text, the

button just

above the edit control is enabled and turns red
-- no changes are processed until you click this button (or
until you click OK). This gives you as much time as you need to enter the text. The edit control will scroll as
necessary to accommodate up to 256 lines of text and up to 32000 characters. To transfer large amounts of text
from a document or other program, you can copy the text onto the clipboard and then paste it into the Text
control. To paste into an edit control, simply click on the control to make the cursor a vertical line and then press
Ctrl-V.
To enter special characters click the Unicode... button and select the character or symbol you want to insert.
To enter macros, click the Macro... button.
Depending on the selected font, the text may be hard to read -- to display it in the dialog box using a larger font,
click the
button. This displays the text twice as large but does not alter the Font Size setting. Click the
button a second time to revert to small text.
Text Color
This control lets you select the text color.
Text Transparency
The Text Transparency slider lets you adjust the transparency of the text.
Background Color
This control lets you select the color of the background rectangle. This setting is ignored if Background
Transparency is set to be 100% (see below).
Background Transparency
The Background Transparency slider lets you adjust the transparency of the background rectangle.
Text Margins
If Text Margins is set to -1, the background rectangle can be positioned manually to any desired size or location
-- this feature is primarily to support older versions of Picture Window. In this case, the background rectangle does
not rotate with the text when you set Angle. If Text Margins is zero or greater, the background rectangle is made
to fit around the text box with equal margins (in pixels), and the rectangle cannot be repositioned manually. The
background rectangle rotates with the text when you change its Angle.
Outline Color
This control lets you select the color of a border drawn just inside the background rectangle. This setting is
ignored if Outline Width (see below) is set to 0.
Outline Width
This controls sets the width (in pixels) of the outline drawn just inside the edges of the background rectangle. No
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outline is drawn if Outline Width is set to 0. If the Outline Width is greater than or equal to the Text Margins
setting, it is treated as though you entered the Text Margins setting.

Tips
To create a mask for the input image that just contains text, start with an all black image and place white text over the
black background.

Texture
This transformation is used to create an image filled with a textured background tiled to fill the entire surface of the
output image. By adjusting the texture controls, you can generate a wide range of different textures and you can also
tint the texture image using a color line control. Texture images are created as top-level images since they have no
input image. Textures are generated using random data that is altered using an inverse 2-dimensional Fourier
transform. With a given set of parameters, variations can be generated by starting with a different set of random
numbers.

Reference Image
If you select a reference image, its width, height and resolution are used to set the Width, Height and Resolution
controls (see below).
Width, Height, and Resolution
These controls set the resolution and size of the output image. The current texture tile is repeated as necessary to fill
the entire output image. To create an output image that can be seamlessly tiled, set the width and height to match the
Tile Size (see below).
Tile Size
This control lets you choose the size of the texture cell that is repeated to fill the output image. The individual tiles join
seamlessly (i.e. the pattern matches between the left and right edges and the top and bottom edges. Small tiles
compute quickly but generate a very regular pattern as the small cells must be repeated many times to fill a large
image. Large tiles take longer to compute but do not repeat as often.
Color Line
The color line lets you specify a color sequence used to tint the texture cell. The color at the left end of the color line
is applied to the parts of the texture image that are black; the color at the right end is applied to the parts of the texture
image that is white. You can get some interesting effects by adding additional points to the color line and

493

experimenting with the color line transition settings and the locations of the transition points.
Frequency
This double slider lets you specify what range of frequencies to use when synthesizing a random texture. The black
slider sets the lower limit and the white slider sets the upper limit. Lower frequency values affect the coarse structure
of the texture; higher values create fine structure. If the lower limit exceeds the upper limit, then the range between the
two is excluded instead of being included.
Angle
This double slider lets you specify the orientation of the texture. The black slider sets the lower limit and the white
slider sets the upper limit. Only frequency components whose direction falls in the range between the lower and upper
limit are used to synthesize the texture. If the lower limit exceeds the upper limit, then the range between the two is
excluded instead of being included.
Power
This slider lets you alter the weighting of the power spectrum with respect to frequency. Lower values generate
coarser textures; higher values generate more fine structure. Setting Power to -1.0 (the default value) produces fractal
textures that look similar at whatever scale you view them.
Equalize
If you check this box, the texture image is adjusted to have a constant histogram. This is done by applying a
brightness curve so as make all possible brightness values more of less equally probable. If you want to use the
texture as a custom halftone dither pattern, make sure this option is selected.
Randomize
Every time you click this button a new texture is generated using the current settings but based on a new set of
random numbers.
Select 8 or 16-Bit Output
8 -- Generates an 8-bit black and white or 24-bit color texture image
16 -- Generates a 16-bit black and white or 48-bit color texture image
Mezzotint Settings Files
A collection of mezzotint texture settings files is installed along with Picture Window. These files define a graduated
series of mezzotint textures you can use with other transformations to add a pleasing random texture. Mezzotint
10.texture is the coarsest and Mezzotint 50.texture is the finest. To use the mezzotint texture as a mask, crop it to the
size of the image it will be used with.
In addition, a set of pre-built mezzotint texture files can be downloaded from the Digital Light & Color web site.
Tips
You can use any of Picture Window's transformations to modify a texture image once you have created it. For
example, you can warp, emboss, sharpen, blur, equalize, resize, or tint it, or apply a brightness or saturation curve to
it. You can also create interesting effects by creating three different textures and using the Combine Channels
transformation to turn them into a composite colored texture. Finally, you can combine two or more different textures
using the filter, difference, or composite transformations.
There are many ways to apply a texture to an image. The first step is to generate a texture image that has the same
dimensions as the image to which you wish to apply the texture.
Method 1: Using the Brightness Transformation
This technique can be used to lighten an image where the texture image is light and darken it where the texture image
is dark.
Start by creating a black and white texture image whose dimensions match those of the image you want to texture.
Then open the image you want to texture in a window, click on it to select it, and select the Brightness transformation.
Then click on the white square to the right of the Amount control in the Brightness dialog box and select the name of
the window containing the black and white texture image. Finally, experiment with different positions of the black and
white sliders in the Amount control to get different effects.
Method 2: Using the Filter Transformation
This technique can produce the same effect as sandwiching the image with a texture image to combine the two.
Start by creating a black and white or colored texture image whose dimensions match those of the image you want to
texture. Then open the image you want to texture in a window, click on it to select it, and select the Filter
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transformation. Then click on the white square to the right of the Filter control in the Filter dialog box and select the
name of the window containing the texture image. Finally, experiment with different positions of the Amount and
Exposure Compensation sliders, the Complement checkbox, to get different effects.
Method 3: Using the Composite Transformation
This technique can produce the same effect as making a double exposure of the image and a texture image to
combine the two.
Start by creating a black and white or colored texture image whose dimensions match those of the image you want to
texture. Then open the image you want to texture in a window, click on it to select it, and select the Composite
transformation. Then click on the white square to the right of the Overlay control in the Composite dialog box and
select the name of the window containing the texture image. Finally, experiment with different positions of the Overlay
Amount slider and the Operation options, to get different effects.
Method 4: Using a Texture as a Mask
This technique can produce a wide variety of effects.
For use as a mask, the texture image must be cropped to the same size in pixels as the image you are masking and it
must 8-bit.
Start by creating a black and white or colored texture image whose dimensions match those of the image you want to
texture. Then open the image you want to texture in a window, click on it to select it, and select Mask from the main
menu. Then select the name of the texture image from the bottom of the Mask menu. This will place the texture over
the image as a mask.
At this point, you can use this mask to selectively blur, sharpen, lighten, darken, or composite the image (see Using
Masks). Or you can use the freehand painting or retouching tools to generate textured painting or retouching effects
(see Using Masks with Tools).

Other Uses for Textures
There are many other ways to use textures including:
1) Creating custom screens for use with the Halftone transformation. If you use it for this purpose, make sure the
Equalize box is checked.
2) Creating backgrounds for compositing (see the Composite and Layout transformations). The Texture
transformation can also be used as described above to apply textures to backgrounds generated using the
Gradient transformations.
3) Creating distortion maps for use with the Displace transformation
4) Creating masks for use with the Add Texture transformation

Three-Zone Adjustment
This transformation can be used to independently adjust the brightness, contrast and saturation of three different tonal
zones of an image. The first step is to set brightness levels that divides the shadow zone from mid-tone zone and the
mid-tone zone from the highlight zone. Having done this, you can proceed to adjust each zone independently. Finally,
the three adjusted zones are blended to produce the result image. It is possible to achieve results using this
transformation that are difficult or impossible to create by manipulating the image as a single zone.
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The transformation works by creating a mask for each zone and a two additional masks for the so-called transition
zones between the shadow and mid-tone and mid-tone and highlight zones. Adjustments to each zone are made only
to the masked areas for that zone. Finally, the adjusted images are blended with the original image based on the five
masks to produce the result.
If the image does not break down easily into light, medium and dark tonal zones, this transformation may not be your
best choice.
Display Tool Bar
Zone display (Z)
Zone display is useful when setting zone markers (see below). It reduces each zone to an area of solid color
based on which zone in the input image the pixels fall into. Thus, you can quickly see what parts of the image are
in what zone.
Mask display (M)
Mask display shows the highlight, shadow, or blend masks depending on which tab is selected. This lets you see
the masks the transformation is using and is helpful when setting the mask blur radius.
After (A)
After display shows the image after adjustment.
To toggle between the input and output images, use the bypass buttons at the top of the dialog box.
Histogram and Zone Markers
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This displays the brightness histogram of the input image and below it shows the location of the zone boundaries. If
the image does not occupy the full range from black to white, you should drag the black and white markers in to just
bracket the black and white points of the image. The intermediate gray markers set the boundary between the
highlight/midtone and midtone/shadow zones. For best results, they should normally be placed at or near a local
minimum of the histogram as this is a natural dividing point between zones. Use the Zone display (see above) to see
how the image breaks down into zones as you adjust the markers. The three buttons in the upper right let you select
different levels of histogram expansion to help you see small histogram values.
Shadow-Midtone and Midtone-Highlight Blur Radius
These sliders lets you control how soft the edges of the corresponding masks will be. Adjusting the blur radius can
help reduce halos at the boundaries between adjacent zones.
Contrast, Brightness and Saturation
These sliders are displayed when the Highlight, Midtone or Shadow tabs are selected and let you adjust the
contrast, brightness or saturation of the different zones.
Zone Amounts and Transition Amounts
These sliders are displayed when the Blend tab is selected and let you adjust the relative amounts of adjustment in
the highlight, midtone and shadow or transition zones.
Settings Menu

The Reset commands let you reset different subsets of the transformation settings.
The Adjust Highlights commands control whether highlight brightness and saturation are adjusted using the HSL or
HSV color space. The default is HSL which generally produces a more colorful result.

Tile
This transformation lets you cover an output image with multiple copies of a rectangular region in an input image. You
control the number of copies and whether they are mirrored horizontally or vertically.
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Selecting the tile cell
You select the tile cell in the input image by dragging the corners, sides, or interior of the rectangle or parallelogram
overlay in the input image window.
Size
This control displays the width and height of the output image in pixels based on the currently selected tile region,
mirror settings, and repeat factors.
Cell
You can select Rectangle or Parallelogram (see above for examples).
Horizontal Mirror
This control lets you reflect the tile region about its left or right edge.
Vertical Mirror
This control lets you reflect the tile region about its top or bottom edge.
Horizontal Repeat
This control lets you tile the output image with multiple repeated copies of the tile region. These copies are repeated
horizontally, yielding an output image that is wider than the input image.
Vertical Repeat
This control lets you tile the output image with multiple repeated copies of the tile region. These copies are repeated
vertically, yielding an output image that is taller than the input image.

Tint
The Tint transformation applies color to a black and white image based on its brightness level. You assign different
colors to different brightness level using a Color Line Control.
If the input is a color image, it is first converted to black and white internally based on its luminance, HSV V or HSL L
channel and then this brightness image is tinted. The tinted image is then blended with the original black and white or
color image to produce the result.
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Amount
The amount control lets you reduce the effect of the transformation for the whole image or restrict the application of
the transformation to part of the image by specifying a mask.
Brightness Channel
This control lets you select which brightness channel to use if the input image is color. If the input image is black and
white or if the Blending Mode is Color Balance, this setting has no effect.
Blending Mode
This control sets the blending mode to use when blending the tinted image with the input image. See the Blend
transformation for details on the different modes. In addition to the standard bending modes, the Tint transformation
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also supports a mode called Color Balance. In this mode the color balance for each brightness level is applied from
the Color Line.
Palette Rotation
The palette rotation amount control lets you rotate the colors in the color line by shifting the color line left or right with
the color shifted off one end filling the empty space at the other end. The amount of palette rotation can be varied by
specifying an amount mask (see example below).
Color Line
The color line control lets you define a range of colors to which the black and white image is mapped.

Probes
The color line control responds to clicks on the input image -- clicking and dragging on the input image displays a red
line over the color gradient at the gray level corresponding to the brightness of the image at the cursor location.

Shift-clicking on the input image inserts a new control point into the color line at the location corresponding to the
brightness of the image where you shift-clicked. This feature makes it easier to control what colors are assigned to
specific parts of the image. Bear in mind that if you create a color picker to edit a control point color, you will need to
click back on the Tint transformation dialog box to re-enable the color line probe, since the color picker uses the
probe to select colors from the input image.

Example of palette rotation with a linear gradient mask

Original Image
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No palette rotation

With varying palette rotation

Transparent PNG
This transformation lets you create and save PNG file that is partially transparent. Normally, Picture Window Pro does
not handle semitransparent image files, but sometimes they required for web site design when you need to place an
object over the page background and have some of the background show through. By associating a transparency
mask with the input image, you tell Picture Window Pro how transparent to make different parts of the image.
The output image is the input image displayed against a checkerboard background to preview the effects of the
transparency mask.

input

transparency mask

output

Transparency Mask
Use this control to create or select the transparency mask. Where the mask is black, the resulting image will be
fully transparent. Where the mask is white the resulting image will be fully visible. Intermediate gray levels
correspond to partial transparency. If you accidentally get it backwards, click the Invert Mask checkbox to invert
the mask.
Save As...
To save the image as a PNG file, click the Save As... button and select the location where you want to save the
PNG file. Picture Window Pro can also read transparent PNG files -- the transparency (also known as the alpha
channel) appears as a mask for the File Open transformation and can be referenced when creating masks via an
Amount control menu.
You cannot save binary images with transparency.
Note: If you use File/Save As... from the main menu to save a PNG file, the image will be saved without its alpha
layer and will not be transparent.
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Two-Zone Adjustment
This transformation can be used to independently adjust the brightness, contrast and saturation of two different tonal
zones of an image. The first step is to set a brightness level that divides the shadow zone from the highlight zone.
Having done this, you can proceed to adjust each zone independently. Finally, the two adjusted zones are blended to
produce the result image. It is possible to achieve results using this transformation that are difficult or impossible to
create by manipulating the image as a single zone.
The transformation works by creating a mask for each zone and a third mask for the so-called transition zone between
the shadow and highlight zones. Adjustments to each zone are made only to the masked areas for that zone. Finally,
the adjusted images are blended with the original image based on the three masks to produce the result.

Display Tool Bar
Zone display (Z)
Zone display is useful when setting zone markers (see below). It reduces each zone to an area of solid color
based on which zone in the input image the pixels fall into. Thus, you can quickly see what parts of the image are
in what zone.
Mask display (M)
Mask display shows the highlight, shadow, or blend masks depending on which tab is selected. This lets you see
the masks the transformation is using and is helpful when setting the mask blur radius.
After (A)
After display shows the image after adjustment.
To toggle between the input and output images, use the bypass buttons at the top of the dialog box.
Histogram and Zone Markers
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This displays the brightness histogram of the input image and below it shows the location of the zone boundaries. If
the image does not occupy the full range from black to white, you should drag the black and white markers in to just
bracket the black and white points of the image. The intermediate gray marker sets the boundary between the
highlight and shadow zones. For best results, it should normally be placed at or near a local minimum of the histogram
as this is a natural dividing point between zones. Use the Zone display (see above) to see how the image breaks
down into zones as you adjust the markers. The three buttons in the upper right let you select different levels of
histogram expansion to help you see small histogram values.
Blur Radius
This slider lets you control how soft the edges of the masks will be. Adjusting the blur radius can help reduce halos at
the boundaries between the highlight and shadow zones.
Contrast, Brightness and Saturation
These sliders are displayed when the Highlight or Shadow tabs are selected and let you adjust the contrast,
brightness or saturation of the highlight or shadow zones.
Highlight Amount, Shadow Amount, and Transition Amount
These sliders are displayed when the Blend tab is selected and let you adjust the relative amounts of adjustment in
the highlight, shadow or transition zones.
Settings Menu

The Reset commands let you reset different subsets of the transformation settings.
The Adjust Highlights commands control whether highlight brightness and saturation are adjusted using the HSL or
HSV color space. The default is HSL which generally produces a more colorful result.

Tips
The key to using this transformation is to work in stages. This is illustrated with the following example image:

The problem with this image is muddy shadows and highlights. Using a single tone curve, it is usually impossible to fix
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both of these problems at once since increasing the shadow contrast descreses the hightlight contrast and vice versa.
Stage 1: set the zone boundaries

Since the image uses the full range from black to white, we can leave the black and white histogram markers alone.
We then adjust the gray marker by eye using the Zone display mode to achieve good separation between highlights
and shadows. Once this is done, we can switch the display to After mode so we can see the output image we are
creating.
Stage 2: adjust the highlights

Click the Highlight tab to expose the highlight controls and adjust the contrast, brightness and saturation to get the
effect you want. Focus on the effect on the image highlights and the changes will not be applied to the shadow areas
anyway. By switching between Before and After display modes you can see the effect your changes are making.
Stage 3: adjust the shadows

Click the Shadow tab to expose the shadow controls and adjust the contrast, brightness and saturation to get the
effect you want. Focus on the effect on the image shadows and the changes will not be applied to the highlight areas
anyway. By switching between Before and After display modes you can see the effect your changes are making.
Stage 4: blend the highlight and shadow changes

506

Click the Blend tab to expose the blend controls and adjust the blur radius, highlight amount, shadow amount, and
transition amount to get the effect you want. By switching between Before and After display modes you can see the
effect your changes are making. The highlight and shadow amount sliders let you scale back the amount of highlight
or shadow adjustment if the results are too extreme. If there are visible halos on the boundary between shadow and
highlights, try varying the blur radius and transition amount.
Stage 5: refinements
If necessary, you may have to go back and adjust the highlight and/or shadow brightness to make the transition
between the two less obvious.

Unsharp Mask
Image sharpening is accomplished by first creating a blurred version of the image and then comparing it pixel by pixel
with the original. The appearance of greater sharpness is achieved by exaggerating the differences between the image
and the blurred version. While the sharpened version of the image contains no more information than the original,
details are more apparent. Unsharp Mask uses Gaussian Blur to create a blurred version of the image.

Amount
The amount control lets you control how much of the unsharp mask transformation is applied to the input image.
You can apply a percentage of the transformation to the entire image, or you can specify an amount mask to
restrict the effects of the transformation to only part of the input image.
Halo Limit
This double slider is useful for controlling light or dark halos that often occur around distinct edges. The white
slider limits the maximum amount a pixel can be lightened when sharpening and the black slider limits how much it
can be darkened. Setting them to zero suppresses all sharpening while setting them to 100% performs no halo
suppression. Use the highest values that produces acceptable haloing – typically somewhere around 10%.
Radius
For best results, use a larger radius when sharpening softer images.
Threshold
This threshold control can be used to counteract the tendency of sharpening to increase noise in the input image.
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When sharpening an image, the input image is first compared to a blurred version of the input image. If the
absolute value of the difference is less than the threshold, no sharpening is done. Thus, a threshold of zero
causes the entire image to be sharpened (except for regions partially or totally excluded by a mask). Higher values
suppress sharpening of increasingly coarse detail while still sharpening strong edges. By adjusting the black and
white sliders you can soften the transition between sharpening and no sharpening.
The effect of the threshold is to exclude sharpening from those areas of the input image that are relatively smooth.
This can be helpful, for example, in sharpening a scene without amplifying noise in featureless areas such as
clouds or clear skies. A threshold setting of 0% .. 0% enables full sharpening; relatively small values (say less
than about 5%) are good for selective sharpening.
Sharpen Factor
Sharpening works by amplifying the differences between an image and a blurred version of itself. The Sharpen
Factor controls how much amplification takes place -- the higher the value the stronger the effect.
Preview
A 1:1 preview of the sharpen effect is displayed in the right-hand side of the dialog box. Clicking on the input
image display centers the preview on the location you clicked on, or you can click and drag to scroll the preview
window.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by
dragging the vertical separator line between them.

Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute.
The preview button is grayed out if the output image is up to date and turns red if you change any settings and
have not yet updated the output image.

Difference Button
Clicking the Difference button causes the preview to display the difference between the original image and the
preview image. Differences are exaggerated by a factor of two to make them more apparent.

Magnify Preview Button
Holding down the Magnify Preview button causes the central part of the preview to be displayed at a zoom factor
of 2:1, making it easier to see fine detail in the preview. Release the button to restore the normal 1:1 display.

Tips
Using a large radius is a useful way to perform local contrast enhancement, but Unsharp Mask is not the best
transformation to use if this is what you are trying to accomplish since it can lead to wide halos around dark objects on
a light background or light objects on a dark background. Bilateral Sharpen with a large radius does a better job of
suppressing these halos.

Settings Menu

Sharpen Luminance Only
This toggles the Sharpen Luminance Only setting. If the menu item is checked, just the brightness information
(luminance) is sharpened, while color information (chrominance) in the input image is preserved. This can be
useful, for example, when sharpening areas with color noise without amplifying the noise, but generally the
difference is very subtle.
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Warp
This transformation lets you rotate, crop, perspective correct, stretch, and warp an image. It works by stretching the
four corners of a warp region in the input image out to the four corners of the result image, distorting the interior of the
image accordingly.

Positioning the Warp Region
The warp region is displayed as quadrilateral overlay on the input image; you position the warp region by dragging its
corners, sides, or interior. The interior of the warp region is filled with a reference grid which is particularly useful for
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perspective correction. Lines in the input image that parallel horizontal or vertical grid lines in the input image will
become perfectly horizontal or vertical in the output image. The number of grid divisions can be increased or
decreased (see below).
The idea is to line up the grid with the parts of the image you want to make vertical and horizontal. The input image will
then be warped accordingly.
If you hold down the shift key while dragging one of the corners of the warp grid, it will only move horizontally or
vertically.
Number Keys
Each of the four corners of the warp region is labeled with a number from 1 to 4. Pressing a number key centers the
display on the corresponding control point. Pressing the same number key more than once zooms the input image
each time. This provides a convenient way to make fine adjustments to the control point locations, even when the
image is zoomed in such that you cannot see it all at once.
Proportions Slider
This slider lets you adjust the proportions of the output image. This proportions are initially set to the proportions of the
entire input image. Altering this setting lets you make the output image taller and narrower or shorter and wider.
Changes you make are reflected in the output image width and height readouts (see below). Proportions are computed
as the ratio of the output image with to the output image height, in pixels.
When you apply perspective correction to an image, it is often necessary to adjust its proportions to obtain a natural
appearance. If you click Auto Proportions, Picture Window adjusts the proportions slider automatically so as to
preserve the proportions of the center part of the input image. This usually works well, but you may can also adjust the
Proportions slider if necessary.
Scale Factor Slider
This slider lets you adjust the ratio of the area of the output image to the area of the warp region. It is initially set to
1:1. Altering this setting lets you increase or decrease the dimensions of the output image. Changes you make are
reflected in the output image width and height readouts (see below). The scale factor is computed as the ratio of the
output image area to the area of the warp region quadrilateral.
Width, Height, and Resolution
These settings display and let you enter the dimensions and resolution of the output image.
Grid Divisions
This control lets you make the grid overlay on the input image finer or coarser.
Settings Menu

Rigid -- causes the warp region to scale and rotate about its center as you move any of its four corners. Use this
option to rotate or scale part of the input image while preserving its proportions. When this setting is in effect,
dragging a side of the warp region is disabled.
Rotate Only -- causes the warp region to rotate about its center as you move any of its four corners. Use this
option to rotate part of the input image while preserving its proportions. When this setting is in effect, dragging a
side of the warp region is disabled.
Scale Only -- causes the warp region to expand or contract about its center, without rotating. Use this option to
scale part of the input image while preserving its proportions. When this setting is in effect, dragging a side of the
warp region is disabled.
Free -- lets you adjust the four corners of the warp region independently. Use this option to skew, perspective
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correct, or warp part of the input image.
Lock Scale, Vary Output Image Size
Lock Output Image Size, Vary Scale
These settings determine what happens when you change the warp region quadrilateral or select a new input
image.
If you lock the scale factor, it stays the same and the output image size is adjusted according to the area of the
warp region and the proportions. By default, the output image size is set to the input image size, the proportions
are set to the proportions of the input image, and the scale factor is set to 1:1. With the scale factor locked at 1:1,
as you adjust the warp region quadrilateral, the output image size is adjusted to have the same area as the warp
region.
If you lock the output image size, it stays the same and the scale factor and proportions is adjusted according to
the area of the warp region. By default, the output image size is set to the input image size, the proportions are set
to the proportions of the input image, and the scale factor is set to 1:1. With the output image size locked, as you
adjust the warp region quadrilateral, the scale factor and proportions sliders change to reflect the relative sizes of
the warp region and the output image.
Bilinear
Perspective

Bilinear

Perspective

Perspective warping is a little slower than Bilinear warping but more accurate, especially when making large
perspective corrections. A true perspective warp keeps straight lines in the input image as straight lines in the
output image, regardless of their orientation, and the grid lines get closer together where the quadrilateral is
smaller. A bilinear warp only preserves straight lines that are parallel to the grid lines, and the grid lines are evenly
spaced.
Reset warp region in batch mode
If this item is checked, then the warp region quadrilateral is reset to cover the entire image for each new image
when Warp is executed as part of a Batch Process. Otherwise, the warp region from the previous image is used
as a starting point.

What happens when the input image changes
When the input image changes size or is replaced by a different image entirely, the warp region is placed on the
new input image in the same relative location as it was in the old input image. The dimensions of the new output
image are similarly set so that have the same relative size with respect to the new input image as the old output
image had to the old input image. Finally, the new proportions are then set to the ratio of the new output image
width to the new output image height.

Tips
Rotating an Image
To rotate and image without stretching or distorting it, select Rigid or Rotate Only from the options menu. This
will restrict the warp transformation to just scaling, rotating, and cropping. A useful technique for correcting for
camera tilt is to align the grid with the horizon. Adjusting the number of grid divisions can make this easier in some
cases.
Perspective Correction
To correct the perspective of an image, position the four corners of the grid so that the grid lines are parallel to the
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horizontal and verticals of the building or other object you want to correct. Adjusting the number of grid divisions
can make this easier in some cases. Click the Auto Proportions button when you are done to set the
proportions. You may need to further adjust the proportions using the Proportions slider to make the result look
more natural.
Blur before Reducing an Image
When you use the warp transformation to decrease the file size of an image, it may introduce artifacts such as
moiré patterns, especially if the input image contains any kind of repeating pattern. To avoid this problem, use the
blur transformation on the input image before warping it.
Sharpen after Enlarging an Image
When you use the warp transformation to increase the file size of an image, it may reduce its sharpness slightly.
To compensate for this effect, use the Sharpen transformation on the output image.
Leave extra room around your subject when you take the photograph
When you warp an image, you always lose part of it. So, if you anticipate needing to warp an image of a subject -especially if you will warp it a lot, make sure you leave enough room around the subject to allow for the cropping
that will necessarily occur.

Watercolor
The Watercolor transformation renders images in a way that resembles a watercolor painting as illustrated below.
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What Watercolor Does
The idea behind creating a painting from a photograph is to first simplify the image by removing detail and then to
make the remaining elements of the image stand out. Sometimes an image that doesn't work well as a photograph
comes alive as a painting. Paradoxically, sometimes a loose painting succeeds at capturing the feel of a place more
than a sharp photograph, and problems such as blown highlights and blocked shadows that can detract from a
photograph can make a painting luminous. Generally, simulated watercolors look best displayed or printed large and
viewed from close up -- the further away you get the more they revert to looking like the photograph from which they
were derived.
The Watercolor transformation works by performing a specific series of operations on the input image. At each stage,
you can fine tuned the result by adjusting the corresponding settings.
Step 1 - Resize
Before any other operations are performed, the input image is resized. This is done by specifying the maximum
dimension (width for landscape or height for portrait) in pixels of the result image. Generally, the image size is
reduced in order to reduce the amount of detail in the image, but if the input image is already small, resizing it
larger may also produce good results. Setting the maximum dimension to zero sets the result image to the same
size as the input image. The larger the output image, the more detail it will capture but the less impressionistic it
will be. The following examples illustrate the effect on a section of the input image of doubling the output image
size.

Max Dimension = 2000

Max Dimension = 4000

Step 2 - Reduce Detail by repeated Median Filtering
The next step is to blur the image by performing multiple passes of median filtering. The larger the median radius
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and the more median passes, the more the image is simplified.

Horizontal Radius = 2, Vertical Radius = 2

Horizontal Radius = 4, Vertical Radius = 4

Horizontal and vertical filtering can be controlled independently so as to vary the effect.

Horizontal Radius = 0, Vertical Radius = 4

Horizontal Radius = 4, Vertical Radius = 0

Finally there is a threshold setting that lets you dial back the tendency of median filtering to blur detail and round
corners. The following example shows different threshold values applied to a radius 5 median blur.

0%

25%

75%

100%

Step 3 - Sharpening
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50%

The next step is to sharpen the result of median filtering using unsharp masking. Since median filtering tends to
preserve areas of solid color, sharpening accentuates the boundaries between the solid color regions and makes
them stand out a little like brush strokes. The larger the sharpening radius, the more sharpening is performed.
Increasing the sharpening threshold prevents indistinct edges from being sharpened.

Sharpen Radius = 1

Sharpen Radius = 5

Step 4 - Edge Darkening
The final step is to darken the edges of the sharpened image. This simulates the way watercolor tends to pool and
deposit pigment at the edges of a brush stroke and further emphasizes the boundaries between solid areas by
giving them a dark outline. The more edge darkening is performed, the stronger the effect and the darker the
overall image.

Edge Darkening = 0%

Edge Darkening = 100%

The User Interface
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Preview
A 1:1 preview of the watercolor effect is displayed in the right-hand side of the dialog box. Clicking on the output
image display centers the preview on the location you clicked on, or you can click and drag to scroll the preview
window. Unlike many other transformations, the preview area never displays the input image since it can be a
different size from the output image, so the display buttons only affect the main image area.
If you enlarge the dialog box, you can make the sliders wider and the preview area narrower or vice versa by
dragging the vertical separator line between them.
Preview Button
Clicking the Preview button causes the full output image to be recalculated, not just the preview area. This can be
useful if you want to view the entire image at once and not just a small section, but it can take longer to compute.
The preview button is grayed out if the output image is up to date and turns red if you change any settings and
have not yet updated the output image.

The remaining controls have been described above -- the best way to fully understand them is to experiment on some
of your own images.

Watermark
This transformation lets you apply a custom watermark or logo overlay to an image, with adjustable size and
transparency. You can either apply a single watermark or tile the entire input image with watermarks.
The output image always has the same size and type as the input image. If the input image is black and white and the
watermark image is color, the watermark image is converted internally to black and white by using its luminance
channel.
An overlay is displayed on the input image to let you see where the watermark image will appear on the output image.
If no watermark image has been specified yet, the overlay consists of a single control point, initially located in the
center of the input image. Once a watermark image is defined, the overlay also includes a rectangle that corresponds
to the outline of where the watermark image will appear in the output image. To reposition the watermark, drag the
control point in the center of the rectangle.
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Input
Output
Size
This slider determines the size of the watermark image. The value represents the width of the watermark as a
percentage of the input image width.

Style
This control lets you select one of two watermarking methods.
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Single -- this method applies a single copy of the watermark image to the output image at a location you specify
by positioning the overlay on the input image.
Tiled -- this method paints the watermark image over the entire output image.

Operation
This control lets you select the way the watermark is blended with the input image:
Blend -- the overlay image is blended with the input image with a transparency determined by the amount control.
The result is similar to a multiple exposure.
Lighten/Darken -- the overlay image is blended with the input image, but only where it lightens or darkens the
input image.
Filter -- the overlay image is applied to the input image as a filter (similar to the way the Filter transformation
works). The result is like sandwiching two transparencies.
Subtractive Filter -- the overlay image is applied to the input image as a subtractive filter (computed as the
negative of filtering the negative of the base image with the negative of the overlay image). This is similar to the
normal filtering except that light areas of the filter are opaque and dark areas transparent.
Soft Light -- similar to the soft light blend mode in other image editors.
Reverse Soft Light -- same as Soft Light, but with the input and overlay images swapped.
Hard Light -- similar to the hard light blend mode in other image editors.
Reverse Hard Light -- same as Hard Light, but with the input and overlay images swapped. This mode is also
known as Overlay in other image editors.
Negative -- a special effect is created where the overlay and input image are combined so as to reverse each
other.
Add -- the overlay image is added to the input image. This can generate out-of-range pixel values which are then
clipped.
Subtract -- the overlay image is subtracted from the input image. This can generate out-of-range pixel values
which are then clipped
Reverse Subtract -- the input image is subtracted from the overlay image. This can generate out-of-range pixel
values which are then clipped
Absolute Difference -- similar to Subtract except that negative differences (i.e. where the overlay image is
brighter than the base image) are converted to positive instead of being clipped to black.
Offset Difference - the result is a mid-level gray plus the input image minus the overlay image.
Color Burn -- similar to the color burn blend mode in other image editors.
Color Dodge -- similar to the color dodge blend mode in other image editors.
Linear Burn -- similar to the linear burn blend mode in other image editors.

Exposure Compensation
This slider is only displayed if the Operation is set to Filter or Subtractive Filter. It acts as a multiplier to lighten
(for Filter) or darken (for Subtractive Filter) the result.
Strength
This slider is only displayed if the Operation is set to Subtract, Reverse Subtract, Absolute Difference or
Offset Difference. It acts as a multiplier to exaggerate or reduce the differences between the two images.

Watermark Image
Use this control to select the watermark image you want to use. Internally, the watermark image is converted to the
same type as the input image.
-- this tool bar at the top of the dialog box lets you display either the input (In) or the watermark overlay
(Ov) image. If the watermark image is set to a solid color instead of an image, the second button is grayed out. If
the display is set to show only the output image, the entire tool bar is hidden.
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Another way to switch between inputs is to use the image browser. To select the alignment point on the base
image, click the Watermark thumbnail in the image browser. To see the watermark image, click the smaller
thumbnail just to the right of the Watermark thumbnail in the image browser.
Watermark Amount
This Amount Control lets you set the transparency of the watermark image or create an optional mask for the
watermark image. By using a mask, you can create watermarks of different shapes or with partial transparency. If no
amount mask is defined, the watermark is rectangular.

Tips
Make sure your watermark image has plenty of resolution so it won't break down when you apply it to a large, high
resolution image.

Wave
The Wave transformation creates images that can be seamlessly tiled. These images are constructed by painting a
pattern in overlapping rows with every other row offset by half the pattern width. The repeating pattern can in turn be
either a radial gradient in one of several shapes or it can be defined by a custom image and mask.
The original motivation for this transformation was to create a simulation of "seigaiha" or wave patterns originally used
as a fill pattern to indicate ocean on Japanese maps and later adopted as a common pattern for papers or embroidery.
Illustrated below is a single seamless tile in the classical Japanese pattern as produced by the Wave transformation and
the same tile repeated multiple times by increasing the Horizontal Repeat and Vertical Repeat factors (see below).

Seamless tiles can be used as web page backgrounds, as backgrounds in the Layout or Frame transformations or to
print custom gift wrap or origami paper.

User Interface
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Width/Height/dpi
These settings determine the dimensions of the output image in pixels and the resolution in dots/inch. The width setting
just controls the width of the result image. The height setting determines both the height of the result image and the
amount of overlap between successive rows of patterns -- the larger the setting, the more space between rows.

Height = 1/4 Width

Height = 1/2 Width

Height = 3/4 Width

Height = Width

Height = 5/4 Width

Changing the dpi setting does not affect the output image other than to determine its physical size in inches. This can be
useful when using the Mat transformation which uses this physical size to determine how large to make the pattern.
Horizontal/Vertical Repeat
These controls expand the result image by repeating it horizontally and/or vertically the specified number of times.
Type
The Wave transformations supports several different pattern types:
Round/Diamond/Square/Octagon

520

These pattern types all use the same gradient to define the pattern, but differ in the shape of the pattern produced.
The easiest way to understand this is to see a few examples:

Round

Diamond

Square

Octagon

Custom
The custom type is described below.
Pattern Scale
Adjusting the pattern scale slider makes the individual patterns smaller or larger. The same scale factor is applied to the
height of the result image -- if this was not done the result image would not repeat seamlessly when vertically tiled.

Scale = 25%

Scale = 50%

Scale = 100%

Scale = 125%

Offset/row
This setting determines by what fraction of the full pattern width each successive row is shifted to the right or left.

Offset/row = 1/2

Offset/row = 1/3 right

Offset/row = 1/4 right

Background Color
The background color setting determines the color of the background that the result image is filled with before painting
rows of patterns over it. In most the examples shown so far, the background is totally obscured so its color doesn't
matter, but as you increase the height setting or reduce the pattern scale, space can open up between rows and the
background color fills this space.
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Cycle and Color Line
The cycle and color line controls at the bottom of the dialog box determine the nature of the gradient used to fill the
pattern. While these are the same controls used in the Gradient transformation, some examples may be useful to
illustrate the available range of effects.
The cycle setting simply causes the gradient defined by the color line to be repeated multiple times.

Cycle = 1

Cycle = 2

Cycle = 3

Cycle = 4

The color line defines the colors in the gradient with the left edge corresponding to the center of the pattern and the
right edge corresponding to its outer edge. For example, here is the color line that produced the patterns above:

The color line starts out with two control points labeled 1 and 2 at either end -- these two control points are fixed at the
ends and cannot be moved.

To lengthen the color line to make detailed editing easier, resize the dialog box to make it wider. The color line
automatically expands to match the width of the dialog box.
To create additional control points, shift-click on the color line near where you want to new control point to appear.
To remove a control point, ctrl-click on the color line near its number label.
To reposition a control point drag it by its number label. You cannot drag one control point past another.
To change the color of a control point, double-click near its number label. This brings up a color picker you can use to set
the color. A useful feature of the color picker is that you can use its eyedropper to select colors from an image.
To change the transition between control points, click the lower part of the color line between two control points. This
brings up a menu with various options.
Step Left/Step Right/Step Center
These options produce an abrupt transition that occurs at the left control point, the right control point or at the
midpoint between the two.
Line/Sine
These options produce a gradual transition from the left control point to the right control point by linear or
sinusoidal interpolation between them. The sine option often produces a smoother-looking transition.
RGB/HSVCW/HSVCCW/HSLCW/HSLCCW
These settings determine the color space used to interpolate between control points. RGB is the default and
produces the simplest transition. The other options interpolate in HSV or HSL color space with the hue varying
either clockwise (CW) or counter-clockwise (CCW) around the color wheel. These latter transitions can be used to
produce rainbow-like results.
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Clicking the Opt button at the right end of the color line brings up an options menu:
Reset
This resets the color line back to its initial state.
Equal Spacing
This moves the control points so they are equally spaced along the entire color line. This is useful if you want to
produce a pattern consisting of equal width bands of color.
Load...
This command lets you load a saved color line file.
Save As...
This command lets you save the current color line as a file for later re-use.

Custom Image Style
When you set the Style setting to Custom Image, the cycle and color Line controls are replaced by image selectors for a
custom image and a mask for that image.
When you select a custom image, it is resized so its width in pixels equals the width specified in the Width control. This
resized image is then painted in rows instead of a gradient pattern. If specified, the mask image is used to define what
parts of the custom image are painted. The mask should be white for the object to be repeated and black for the
background. Here is an example:
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And this is what this pattern looks like tiled:

Zoom Blur
This transformation creates a blurred version of the current image that simulates zooming the lens while taking a time
exposure. This effect differs a little from what you get using a zoom lens since smaller versions of the input image have
a wider field of view and are thus truncated, while larger versions are less sharp than the original.
Zoom Blur displays a small cross overlayed on the input image to show the center of the zoom. By default this control
point located at the center of the input image, but you can drag it to any location you wish.
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Amount
The amount control lets you control how much of the blur transformation is applied to the input image. You can apply a
percentage of the transformation to the entire image, or you can specify an amount mask to restrict the effects of the
transformation to only part of the input image.
Blur
This slider lets you choose the degree of blurring - larger values zoom more and smaller values zoom less. Especially
for large Blur settings, you may see artifacts around the edge of the output image due to the fact that image data
outside of the input image is required to accurately simulate a zoom blur.
Step Size
This slider controls how smooth the blurring is - at 0% it is very smooth and as you increase the step size the zoom is
done in regular steps.
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