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Add Border

The Add Border transformation adds pixels around the input image to form a border. In the simplest case, it
can be a solid color, rectangular border. Other options let you tile the border with an image or alter the shape
of the border and the softness of the edge between the image and the border.
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Border Widths

This control lets you select equal borders, unequal borders or equal except for the bottom border.
Left/Right/Top/Bottom

This is where you enter the border width in pixels or physical units. Borders that are forced to be equal to other
borders are grayed out.

Border Color/Scale

This control lets you select a solid color for the border or an image. If you select an image, a Scale slider is
also displayed to let you make the image larger or smaller when it is tiled to fill the border.



Shape/Softness/Corner Radius
These controls let you select the shape of the border.

Inverse Rounded Oval Diamond
The Softness slider lets you control how much the border between the image and the border is blurred.

rounded.




Add Texture

The Add Texture transformation adds noise or a repeating texture pattern to an image.
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Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Add Texture transformation. If you create a mask, you can use the amount control to localize the effect of
the transformation to parts of the input image.

Method

This controls lets you select the type of texture you want to add.

Sy 5 = g i -

Uniform Random Gaussian Random Mezzotint Texture File
Uniform Random
This option applies uniformly distributed random noise
Gaussian Random
This option applies normally distributed random noise
Texture File
This option applies a tiled texture image (see below)
Channels
HSV V
For color images, this option applies noise to the HSV V channel only. It does not affect hue or saturation.
HSL L
For color images, this option applies noise to the HSL L channel only. It does not affect hue or saturation.
RGB

For color images, this option applies noise to the red, green and blue channels independently.



Operation

This control lets you select what method is used to apply the texture to the input image. Here are some
examples of the different methods which are described below.
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Filter

This operation applies the texture image as a filter (like sandwiching transparencies). It makes the image
darker where the texture is dark and leaves it unchanged where the texture is light. You can use the
Exposure Compensation slider to lighten the output image. Use the Amount slider if you want to dial back
the effect.

Subtractive Filter

This operation applies the texture image as a subtractive filter (like a negative of sandwiched negatives). It
makes the image lighter where the texture is light and leaves it unchanged where the texture is dark. You
can use the Exposure Compensation slider to darken the output image. Use the Amount slider if you want
to dial back the effect.

Blend

This operation applies the texture image by averaging the two images (like a double exposure). Use the
Amount slider if you want to dial back the effect.

Lighten/Darken Midtones

This operation applies the texture image by lightening the image where the texture is light and darkening
the image where the texture is dark. You can use the Strength slider to reduce the amount to lightening or
darkening. You can also use the Amount slider to dial back the effect.

Exposure Compensation

This slider is only displayed if Operation is set to Filter or Subtractive Filter. It lets you correct for the tendency
of Filter to darken images or Subtractive Filter to lighten images.

Strength

This slider is only displayed if Operation is set to Lighten/Darken Midtones. The strength slider lets you reduce
how much texture is added.

Texture Image and Scale

This image control and slider are only displayed if Method is set to Texture File. The image control lets you
select the texture image file which should be an 8-bit or 16-bit black and white seamless tile. The Scale slider
lets you adjust the coarseness of the texture. A number of texture files are distributed with Picture Window and
others such as the Mezzotint textures illustrated above can be downloaded from our web site.



Adjust

The Adjust transformation combines simplified versions of the Color Curves, Color Balance, Selective Color
Correction, Multipass Sharpen and Gaussian Blur transformations. Sometimes the underlying properties of an
image these different transformations adjust are interrelated, and it is useful to be able to play one off against
the other without having to switch transformations. Adjust is also very powerful when used with masks to make
targeted changes to parts of an image since with a single mask you can change several image attributes.

There is also a streamlined version of the Adjust transformation called Levels and Color that has fewer
features but is easier to use.

Using the Adjust Transformation
The Adjust dialog box has four tabs across the bottom that let you switch between four sets of controls:
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Curve Color Selective Color Sharpen
Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Adjust transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.

Tool Bar @ﬂ

The tool bar lets you enable or disable the effects of one or more of the tabs. When a button is depressed, the
tab is active. By switching tabs on or off you can quickly check their results on the output image.

Curve Tab
The Curve tab displays controls more of less identical to the Color Curves transformation.
Color Tab

The Color tab displays a zoomable color hexagon to let you select a color to add to or remove from the input
image. The effect is the same as in the Color Balance transformation. There is also a Saturation slider you can
use to increase or decrease the saturation of the image.

Selective Color Tab

The Selective Color tab displays a zoomable color hexagon you can use to make selective color corrections,
just like the Selective Color Correction transformation.



Sharpen Tab

The Sharpen tab lets you sharpen or blur the image, depending on the operation you select.

The Sharpen settings are the same as those of the Multipass Sharpen transformation. The Blur settings do a
Gaussian blur of the specified radius.

Settings Menu

Reset Curve

Reset Color

Reset Selective Color
Reset Sharpen

Bilateral Filter
«  Guided Filter

The Reset commands let you reset the settings in one of the four tabs while leaving the other settings
unchanged.

You have a choice of Bilateral or Guided filtering as the edge-preserving blur method. The results are very
similar, but Bilateral is slower than Guided, especially when using a large radius, and also slightly more prone
to artifacts. Bilateral is provided mostly for compatibility with older scripts — the more modern Guided option is
usually preferable.



Histogram Button El

The Histogram button located in the upper right corner of the dialog box comes into play when you use a mask
with the Adjust transformation. When it is depressed, the histogram displayed in the Curve control in the Curve
tab is computed using only the pixels where the mask is present. Partially masked pixels make fractional
contributions to the histogram. This lets you see the histogram of just the parts of the image to which the
transformation will be applied. Based on this restricted histogram you can more easily create curves that

modify the brightness or contrast of the masked area.

Histogram Button Example

Input Image

Mask Applied to Sky

Mask Applied to
Everything Else
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Advanced Sharpen

The Advanced Sharpen transformation works in three stages: noise reduction, speck removal and
sharpening. These three operations are applied sequentially to the input image to produce the output image.

¢ Noise Reduction

In this phase, the image is blurred in such a way as to reduce noise without softening edges. This
feature is very 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 special thresholding technigues to prevent softening sharp edges and other high contrast
detail.

e 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 without losing significant image detail.

e 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.

The Advanced Sharpen transformation is designed to do a more precise and thorough job of sharpening than
Picture Window’s main blurring, speck removal and sharpening tools. Consequently, Advanced Sharpen has
a somewhat more complicated interface and executes quite a bit slower. When properly used, however, the
results make the extra time and effort worthwhile.

Using the Advanced Sharpen Transformation

[® ! Advanced Sharpen = X
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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 and
Sharpening. Clicking the corresponding tab switches the variable part of the dialog box to show the relevant
controls for the phase you have selected.

For faster response time, Advanced Sharpen has its own preview area.

You can increase the size of the preview by dragging one of the corners of the dialog box. If you widen the
dialog box, you can drag the white diamond in the center of the vertical separator bar between the controls and
the preview area to enlarge one while making the other smaller.
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X _ Preview Button

To preview the effect on the entire output image, click the button just above the preview area. To re-center the
preview, click on the input image in the main image area. You can also scroll the preview area by clicking and
dragging on it.

The preview image 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.

A _- Difference Button

When the Difference button is depressed, the preview area displays the difference between the input image
and the preview image.

21 __ Magnify Preview Button

When the Magnify Preview button is depressed, the central portion of the preview area is magnified by a
factor of two, making it easier to see fine details. Clicking the button a second time restores the normal 1:1
display.

If you wish 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.

The fixed portion of the dialog box consists of the standard Picture Window Amount

When Advanced Sharpen is active, its probe is also active and clicking and dragging on the input image
displays a red, vertical marker in the histogram display for the current phase. The position of the marker
corresponds to the histogram value for the part of the image at the current cursor location. If you hold down
either Shift key while clicking and dragging on the input image, a red marker is displayed just below the
histogram showing the range of values in the input image. To clear the range display, simply click on the input
image without the Shift key depressed.

Noise Reduction

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, namely 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 pixel, 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 patrtial contribution to the blurring computations. This method helps reduce artifacts from the
sudden switchover.

In order 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 detalil
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

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 detalil.

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 exaggerated. Higher settings increase the sharpening effect, but if you over-sharpen 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).

Halo Limits

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 0% suppresses all sharpening
while setting them to 100% performs no halo suppression. Use the lowest value that produces acceptable
halos.

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
There is also a settings menu available by clicking the & button at the top of the dialog box.

~ Mo Histogram Expansion
Medium Histogram Expansion

High Histogram Expansion

+~  Blurall

Blur chrominance only

~  Sharpen all

Sharpen luminance only

This menu lets you select various advanced options:
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 lower 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. 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 chrominance only, brightness
variations remain unchanged while just 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. 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 the luminance only, color variations remain untouched
while just the brightness information is sharpened. This can help sharpen images without amplifying color
noise.



Example
The Original Image

Here is the starting point—a small cropped region extracted from an unsharpened raw file from a digital
camera.

There are several things you might notice about this image. First it is a little soft as is common with digital
camera images viewed at a 1:1 zoom factor. Also, there is some low-level noise and also a couple of
specks as indicated by the red arrows. For the purposes of this example, we will treat the specks as
artifacts to be removed and not as image detail.

Sharpening without Noise Reduction and Speck Removal

Here is what happens if you sharpen the image without halo limits and without first doing noise reduction
and speck removal:

While this improves the sharpness of the image, it also exaggerates the camera noise, makes two specks
more prominent and produces obvious halos at well-defined edges.

Noise Reduction

Now let’s return to the original image and see how noise reduction works. The goal of noise reduction is to
remove most of the noise from the image without losing too much fine detail.

The first step is to set the Blur Amount to 100% and adjust the Blur Radius slider until the texture of the
noise disappears in the preview. In this example, this happens at a radius of about 2.5 pixels. At this
stage, the building will also get very soft, but we will deal with that next.
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If you look at the histogram at the bottom of the dialog box, you will see a large spike at the bottom that
falls off to the right. The spike corresponds to the fine texture of the image and this is the part we need to
blur. You can confirm this by shift-clicking and dragging over the sky in the input image as this will display
a red marker at the corresponding location in the histogram.

To blur the flat areas, we need to drag the black and white markers to the left as shown below:

In this case, the black and white markers have been positioned so that the white part of the bar spans the
histogram peak and it fades to black along the steep part of the histogram just to the right of the peak. If
you don’t cover the peak with the white part of the bar, fine texture will not be blurred; if you cover too
much beyond the peak, you will start to lose detail in the building. In any case, noise reduction neither
sharpens the building nor removes specks—these tasks will be performed by the next two phases.

Speck Removal

The next step is to click on the Speck Removal tab. This performs noise removal on the entire input image
and switches the dialog box to display the speck removal parameters.

Since this image has black specks only, check the Remove Dark checkbox.

Next, set the speck size large enough to remove most of the specks. Often it is better to keep this
parameter small as this increases the probability of removing image detail instead of specks, and a few
large specks are not much trouble to remove manually.

Finally, adjust first the Speck Difference Threshold slider and then the markers below the histogram so
that you are removing as many specks as possible without removing image detail. To set the Speck
Difference Threshold slider, slowly move it to the left until specks start to reappear and then back off a bit.
Then set the markers (the black and white markers are permanently locked together in this phase), so the
white area under the histogram spans the area from which we want to remove specks. Again, move the
slider to the right until specks start to reappear in the preview.

Here is the result of setting the speck removal settings:
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Sharpening
To advance to the final sharpening phase, click on the Sharpening tab at the bottom of the dialog box.

First set the Sharpen Radius and Sharpen Amount to achieve the desired sharpening effect on the area
you want to sharpen. At this stage you can ignore undesired halo effects and amplified noise. The softer
the original image, the larger the radius you need to select. For a given radius, the Sharpen Amount slider
lets you control how much sharpening you want. Over-sharpening produces an unnatural effect and can
cause blocking of highlights and shadows and should be avoided in most cases.

Next, adjust the Halo Limit sliders to remove unwanted light and dark halos. Going too far will also reduce
the sharpening effect, so only move the sliders as far left as necessary.
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Finally, adjust the markers below the histogram so the white area of the bar is under the part of the
histogram you want to sharpen. In this case it will be everything except where the large spike is. If you
watch what is happening in the preview image as you move the markers you can see where to set them
for the most sharpening of the building with the least amplification of noise.

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

The Autorange transformation examines its input image to determine its black and white points and then lets
you reset the black and white points to a new dynamic range. By default, the new dynamic range runs from
pure black to pure white, in which case, assuming the input image does not already occupy the full dynamic
range, this will increase the contrast by making sure the shadows are as dark as they can be and the highlights
are as bright as then can be, without significant clipping. By adjusting the dynamic range sliders, you can
reduce the contrast by compressing the dynamic range either for shadows, highlights or both.
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Identifying the black and white points is not as simple as just scanning the input image for the darkest and
lightest pixel. For example, if an image is mostly mid-level gray but has one black pixel and one white pixel, it
would use the full dynamic range, even though the black and white pixels might be virtually invisible in the
photograph. For this reason, the black and white points are determined by averaging a percentage of the
darkest and lightest pixels. The number of pixels averaged is set by the Black Threshold and White Threshold
sliders, so you can control how much shadow and highlight clipping you are willing to allow. Thresholds
determine what percentage of the pixels in the image are used to determine the black or white point. The curve
applied to the input image is displayed for reference.

The Auto Black and Auto White check boxes let you enable or disable setting the black and white points in
case you want to do only one or the other.

Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Autorange transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.

Color Space

This control is only displayed if the input image is color. It lets you choose which measure of brightness you
want to adjust (HSV or HSL).

Ignore Unselected

If you have created an Amount mask (see above), then if this box is checked, the parts of the input image that
correspond to where the mask is black are ignored when computing the black and white points. This can be
useful, for example, if the input image has a border that you want to ignore.

Auto Black

If this box is checked, the black point of the input image is determined automatically based on the Black
Threshold. If not, the black point is assumed to be pure black.

Black Threshold

This slider lets you adjust what percentage of the pixels in the input image are used to determine its black
point. The lower the threshold, the fewer shadow pixels are clipped. The higher the threshold, the greater the
output image contrast.



Auto White

If this box is checked, the white point of the input image is determined automatically based on the White
Threshold. If not, the white point is assumed to be pure white.

White Threshold

This slider lets you adjust what percentage of the pixels in the input image are used to determine its white
point. The lower the threshold, the fewer highlight pixels are clipped. The higher the threshold, the greater the
output image contrast.

Dynamic Range

The tic marks below the gray correspond to the automatically determined black and white points of the input
image. The black and white markers let you set the dynamic range of the output image. If you leave them in
their default positions at the ends of the range, the output image will run from pure black to pure white. If you
move them, the dynamic range is compressed accordingly.

Curve

This control displays the curve that Autorange applies to the input image to produce the output image. It is
displayed for information purposes only and cannot the edited.



Bilateral Sharpen

This transformation has been renamed to Multipass Sharpen since the bilateral filter it was built around has
been largely supplanted by the superior Guided filter. For compatibility, older scripts using bilateral sharpening
will continue to use the same bilateral algorithm and thus produce the same results as before, but you can
update the transformations to use Guided filtering if you wish. When loading script or workspace script files,
references to Bilateral Sharpen are automatically converted to Multipass Sharpen.



Blend

The Blend transformation can combine its input image with an overlay color or image in various ways to
produce its result. The input image and the overlay image, if any, must have the same dimensions in pixels but

they can be different types.

The Composite transformation is a more powerful but more complicated version of Blend that can also align
images, handle different size images, and has more masking options.

[m Blend - x
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Blend -

Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Blend transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.

Overlay

This control lets you select the overlay image or solid color. The overlay image must be the same size in pixels
as the input image.

Dvl -- 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

This control lets you select the way the two images are combined. Depending on the operation you select, an
additional slider may be displayed at the bottom of the dialog box.

Blend

The Blend operation creates the output image as a weighted average of the input and overlay images. The
slider in the Amount control determines the relative amounts of the two images — an Amount of 0% yields
the input image, an Amount of 100% yields the output image and intermediate values yield a combination

of the two images similar to a multiple exposure.

Input Image Overlay Image 50% Blend



Lighten/Darken

These operations create the output image by selecting the lightest or darkest of the two images at every
pixel location.
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Lighten Darken
Filter/Subtractive Filter

Filter creates the output image by multiplying the two images at every pixel location. The effect is like
sandwiching two transparencies. Subtractive filter (also known as Screen) is similar except it inverts the
two images before multiplying them and also inverts the result. Filter always darkens the image and
subtractive filter always lightens it. The Exposure Compensation slider that is visible only when either of
these operations is selected can be used to lighten the filter image or darken the subtractive filter image.

|

Filter is also known as Multiply and Subtractive Filter is also known as Screen.
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Filter Subtractive Filter
Soft Light/Reverse Soft Light

Soft Light darkens or lightens the colors in the input image, depending on the overlay image color. The
effect is like shining a diffused spotlight on the image. If the overlay color (light source) is lighter than 50%
gray, the image is lightened as if it were dodged. If the blend color is darker than 50% gray, the image is
darkened as if it were burned in. Applying pure black or white produces a distinctly darker or lighter area
but does not result in pure black or white.

Reverse Soft Light is the same as Soft Light but with the input and overlay images swapped.

-
Soft Light Reverse Soft Light




Hard Light/Reverse Hard Light

Filters or subtractive filters the colors, depending on the overlay color. The effect is similar to shining a
harsh spotlight on the image. If the overlay color (light source) is lighter than 50% gray, the image is
lightened, as if it were subtractive filtered. This is useful for adding highlights to an image. If the blend color
is darker than 50% gray, the image is darkened, as if it were filtered. This is useful for adding shadows to
an image. Applying pure black or white results in pure black or white.

Reverse Hard Light is the same as Hard Light but with the input and overlay images swapped. Reverse
Hard Light is also known as Overlay.

Hard Light Reverse Hard Light
Negative

Negative combines the input and overlay images using the exclusive-or operation. This is a special effect
and not useful for general photo editing.

Add

Add creates the output image by adding the input and overlay images. Highlights are clipped to white if
they exceed the maximum pixel value. This operation is also known as Linear Dodge.

.
l,.‘
B



Subtract/Reverse Subtractive/Absolute Difference/Offset Difference/lncrease Difference

Subtract creates the output image by subtracting the overlay image from the input image at every pixel
location. Reverse Subtract is similar except that it subtracts the input image from the overlay image. In
either case, negative values are clipped as black. Absolute difference subtracts the two images but makes
any negative values positive. Offset difference is like Subtract but with a mid-level gray added.

These operations are useful when you want to determine where two similar images are different.

The Strength slider that is visible only when one of these operations is selected can be used to amplify or
reduce the difference between the two images.

Subtract Reverse Subtract Absolute Difference Offset Difference

Increase Difference lightens the input image where it is lighter than the overlay image and darkens it where
it is darker than the overlay image. If the overlay image is a blurred version of the input image, this
effectively sharpens the input image.

Color Burn/Color Dodge/Linear Burn/Linear Light/Vivid Light/Pin Light
These are similar to operations of the same name in other image editing software.

~00

Color Burn Color Dodge Linear Burn Linear Light

Vivid Light Pin Light

Blending Formulas

For the more mathematically inclined, here are the formulas the Blend transformation uses to compute its
output image from its two input images, depending on the selected operation. To simplify the equations, 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%.

Input

Overlay

Amount

Strength

Exposure Compensation
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Step 1 -- Compute the result (R) — Note: if R goes outside (0.0 ... 1.0), it is clipped.
Blend: R =B
Lighten: R = max(A, B)
Darken: R = min(A, B)
Fite R=A*B*E
Subtractive Filter: R=1-((1-A)*(1-B))*E
Soft Lightt R=A*(A+2*B*(1-A))
Reverse Soft Lightt R=B*(B+2*A* (1 - B))
Hard Light: if B<05)R=2*A*BelseR=1-2*(1-A)*(1-B)
Reverse Hard Lightif (A< 0.5)thenR=2*A*Belse 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:ifB=0thenR=0elseR=1-(1-A)/B
Color Dodge: if A=1thenR=1¢else R=B/(1-A)
Linear BurnnR=A+B-1
Linear Lightt R=B+2*A-1
Vivid Light: if A<=0.5thenR=1-(1-B)/(2*A)else R=B/(2*(1-A))
PinLight:ifB<2*A-1thenR=2*A-1lelseifB<2*AthenR=BelseR=2*A
Increase Difference: R=A+ S* (A-B)
Step 2 -- Apply Amount (X) to R to compute the output value (O)
O=A*(1-X)+R*X



Corresponding Photoshop Names of Blending Modes

Picture Window

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

Linear Light

Vivid Light

Pin Light

Increase Difference

Photoshop

Normal
Lighten
Darken
Multiply
Screen
Soft Light

Hard Light
Overlay

Add (Linear Dodge)
Subtract

Color Burn
Color Dodge
Linear Burn
Linear Light
Vivid Light
Pin Light



Blur/Blur More

(B Blur/Blur More
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Original Blur More
Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Blur transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.



Blur Tool

The Blur tool lets you blur an image using a brush. Like the Clone or Paint tools, you paint directly on the
output image. Other transformations such as Gaussian Blur and Precise Gaussian Blur, when used with
masks, can produce similar results and provide more control, but the Blur Tool is a little easier to use.

Using the Blur Tool

[B{ Blur Tool x
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Unlike most other transformations, the Blur tool operates directly on the output image. It displays a cursor that
marks where image data is going to be painted. The radius of the cursor is determined by the brush radius
setting.

To blur, click and drag on the output image.
Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Blur transformation. If you create a mask, you can use the amount control to protect parts of the input
image from being modified, a little like using masking tape to avoid painting an area.

Brush Settings
Radius

The Radius slider adjusts the brush size. You can also use the mouse scroll wheel to make the brush
larger or smaller.

Transparency

The Transparency slider lets you vary the transparency of the image data you clone over the output image.
The more transparent, the more subtle the effect.

Softness

The Softness slider lets you vary the brush from hard-edged to having a gradual falloff. The brush preview
area at the bottom of the dialog box lets you see how soft the brush is.

Spacing

The Spacing slider lets you vary the interval at which the brush is applied as you move it over the image. If
you increase it too much you will not get a smooth effect. Too small and the brush is hard to control.



Fadeout
The Fadeout lets you make the brush stroke fade out by becoming more transparent the long the paint.
Blur Radius

The Blur Radius controls how strongly the image will be blurred when you apply the brush. Larger values
blur faster.

Stylus Pressure

If you don’t have a tablet connected to your computer, this setting is ignored. If you do have a tablet with a
pressure-sensitive stylus, you can use this setting to determine which brush setting, if any, is adjusted
depending on how hard you press the stylus into the tablet surface.

Ignore

This causes stylus pressure to be ignored.

Controls Opacity

The harder you press, the less transparent the brush.

Controls Radius

The harder you press, the larger the brush.

Controls Hardness

The harder you press, the less soft the brush.

Controls Flow Rate

The harder you press, the smaller the spacing between brush applications.

Brush Shape [e]m]«|c]

The Brush Shape tool bar lets you make the brush circular, square, diamond shaped or custom. For
information on custom brush shapes, see the separate document: Creating and Using Custom Brush

Shapes.pdf.
Brush Width

The Brush Width slider lets you make the brush narrower. Alternatively, you can rotate the mouse wheel
with the Ctrl key held down.

Brush Angle

The Brush Angle compass control lets you rotate the brush shape. Alternatively, you can rotate the mouse
wheel with the Shift key held down.
Settings Menu IE

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).

Undo/Redo E:l

The Undo and Redo buttons let you erase or redraw blur 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.


https://www.dl-c.com/Documents/Creating%20and%20Using%20Custom%20Brush%20Shapes.pdf
https://www.dl-c.com/Documents/Creating%20and%20Using%20Custom%20Brush%20Shapes.pdf

Brush Preview

The Brush Preview area at the bottom of the dialog box provides a visual representation of the size, shape,
softness and transparency of the brush. It cuts off beyond a certain size, so it is only useful for small to medium
size brushes.

Reloading Previous Settings

If you use the Ctrl-R keyboard shortcut to load the settings from the last use of the tool, you will restore not
only the brush and other tool settings but also all the strokes you applied to the previous image. To load the
previous settings without re-applying any strokes, use Ctrl-Shift-R instead.



Brightness

The Brightness transformation lets you increase or decrease the brightness of an image. If you use a mask you
can lighten some parts and darken others at the same time.
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The Brightness transformation lets you increase or decrease the brightness of an image using a simple slider
or selectively, using an Amount mask.

Preserve
The Preserve control determines what family of curves is used to adjust brightness.

Black and White Black White Neither

Black and White — There is little effect on shadows or highlights. The primary effect is on midtones. This
setting works best most of the time.

Black — There is little effect on shadows. The primary effect is on midtones and highlights. Increasing
brightness can lead to clipping of highlights.

White — There is little effect on highlights. The primary effect is on shadows and midtones. Decreasing
brightness can lead to clipping of shadows.

Neither — Brightness is adjusted equally for all pixels. This can lead to clipping of either shadows or
highlights.

To check for highlight or shadow clipping, you can use the buttons on the main tool bar:

a[a

These buttons toggle highlight and shadow clipping alarms. Depending on the settings in File/Preferences,
pixels above or below a specified limit are displayed as a warning color. By default, clipping is set at 0 and
255 and the colors are red for clipped highlights and yellow for clipped shadows.

Color Space

You can choose either the HSV or HSL color space — using HSL, colors get washed out and turn white —
using HSV, colors stay brighter but do not become white. The images below illustrate the difference
between lightening an image in HSV vs HSL.

Original HSV HSL



Brightness Curve

The Brightness Curve transformation lets you adjust the brightness of a black and white or color image by
applying a curve to it. For details on using curves and histograms, please see the companion document
Curves and Histograms.

Using the Brightness Curve Transformation
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Input Brightness Curve Output
Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Blur transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.

Curve

The Curve control lets you adjust the curve to be applied to the brightness channel of the input image. If the
image is color, you have the choice of applying it to the HSV, HSL L or RGB channels.

Clicking and dragging on the input image displays marker lines at the corresponding locations in the input
image histogram. The lines are erased when you release the mouse button. The marker lines helps you
understand what part of the curve affects what part of the image.

Shift-clicking on the input image inserts a new control point on the curve at the corresponding location in the
input image histogram.

Color Space, Saturation and Color Balance

These controls are only displayed if the input image is color. If the input image is black and white, they are
hidden.

The zero-centered Saturation slider lets you increase or decrease the saturation of the image.

The Color Balance controls lets you adjust the color balance of the image by selecting a color to add to or
remove from the image. Selecting white has no effect. Selecting a color adds or removes that color to the
image — the more saturated the color you selected, the stronger the effect.

The Color Space control lets you select what color space you want to work in. The Curve control lets you
adjust the curve to be applied to the brightness channel of the input image. If the image is color, you have the
choice of applying it to the HSV V or the HSL L channels or you can apply the same curve to each of the RGB
channels. If you want to apply different curves to each of the RGB channels, use the Color Curves
transformation instead.

Both HSV and HSL work similarly when lightening or darkening dark pixels, but their effect on light pixels is
somewhat different. Here is a summary of the differences and some examples.



HSV

Lightening dark pixels in HSV makes colors brighter since 100% HSV V contains all the brightest colors.
Conversely, darkening highlights in HSV makes them duller.

50% HSV V 100% HSV V
HSL

50% HSL L 100% HSL L

Lightening bright pixels in HSL makes them washed out since 100% HSL L is pure white. This can be used
to create the effect of very bright light or specular highlight.

Darkening highlights in HSL makes them more colorful since 50% HSL L contains the brightest colors. This
can be a good way to restore color to washed out highlights.

Examples
Darkening highlights:

Original Image
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Darkened using HSL
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Darkened using HSV
Lightening highlights:

Original Image
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Lightened using HSV

Settings Menu

Advanced Mode
Use Bilateral Filter
~  Use Guided Filter
Reset Advanced Mode Settings

Advanced Mode - toggles Advanced Mode (see below)

Bilateral/Guided Filter — When using Advanced Mode (see below), you have a choice of Bilateral or
Guided filtering as the edge-preserving blur method. The results are very similar, but Bilateral is a lot



slower than Guided, especially when using a large radius, and also slightly more prone to artifacts. Bilateral

is provided mostly for compatibility with older scripts — the more modern Guided option is usually
preferable.

Reset Advanced Mode Settings — resets Radius, Threshold, Detail and Antialias settings (see below)

Advanced Mode

When you change and image by apply a curve to it and increase the contrast in some parts of the brightness
scale, generally you will reduce the contrast in other parts. In the example below, the contrast of the main parts
of the image that fall under the main peak of the histogram has been increased. Simultaneously, the contrast in
the shadows and highlights has been decreased, leading to a loss of visible detail in these areas.

To help in this situation, you can enable Advanced Mode via the Settings menu.

The idea behind Advanced Mode is to split the input image into high-pass and low-pass versions. The low-
pass image is essentially a blurred version of the input image and the high-pass image has all the detail.

S N

i o
Input Low-Pass High-Pass

The curve is applied to just the low-pass image and then the detail from the high-pass image is added back in.
This lets you adjust the brightness of the image while retaining detail in the low contrast areas.

The low-pass image is blurred using a filter just like the one used in the Multipass Sharpen transformation. This
is an edge-preserving blurring technique that you can control with the Radius and Threshold sliders. You will

need to experiment with the sliders to get a feel for the range of effects you can get. The initial values are
usually a good starting point.

The Detail slider controls how much of the high-pass image gets added in.



Advanced Mode Example

In this example, the same curve has been applied to the original input image using the normal mode and
advanced mode. Note how the advanced mode version retains more detail in the water in the foreground.

4

Brightness Curve
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Histogram Button El

The Histogram button located in the upper right corner of the dialog box comes into play when you use a mask
with the Brightness Curve transformation. When it is depressed, the histogram displayed in the Curve control is
computed using only the pixels where the mask is present. Partially masked pixels make fractional
contributions to the histogram. This lets you see the histogram of just the parts of the image to which the
transformation will be applied. Based on this restricted histogram you can more easily create curves that
modify the brightness or contrast of the masked area.

Histogram Button Example

Input Image Mask Applied to Sky Mask Applied to
Everything Else

WiBrightness Curve
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Black/White 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, you can 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 lighten the object and darken the background at the same time. You can also apply
independent saturation and color balance adjustments to the masked and unmasked areas.

The White curve and color settings are applied where the mask is white, and the Black curve and color settings
are applied where the mask is black. Where the mask has an intermediate value, the two are blended. The
Black curve works exactly like the White curve except it uses an inverted mask, thus effectively selecting
everything in the image that was not selected by the mask.

This lets you adjust the brightness, contrast, dynamic range and color of the parts of the input image covered
by a mask while simultaneously making a different set of 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 alters the Black curve, letting you adjust the appearance
of the unmasked parts of the image.

Black/White Curve Example

In this example, Brightness Curve is used with a soft-edged mask that covers the highlights in the input image.
The White curve is used to warm up and adjust the highlights, while the Black curve is used to lighten and
increase the contrast in the shadow areas.

Note that since the EI button is depressed, the White curve shows the histogram of the highlights (where the
mask is white) and the Black curve shows the histogram of the shadows (where the mask is black).

Input

X
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White Curve ' Black Curve

You can fine-tune the strength of the effects of the white and black curves by adjusting the white and black
sliders in the Amount control.



Bypass

The Bypass transformation just copies its input image to its output image. Its reason for existence is to reserve
a place in the image tree. It can be useful if you want to use an image as an auxiliary input, but still be able to
add transformations after the image without having to reconnect the input. By using a Bypass transformation
as the input, you can insert transformations before it without disturbing the transformations that depend on it.

As a convenience, if the transformation you are inserting a bypass after is currently being used as an auxiliary
input to one or more other transformations, you will get a message asking if you want to modify those inputs to
reference the Bypass transformation instead. To see which transformations use the bypassed transformation
as an auxiliary input you can use the Show Dependencies command.



Calendar

The Calendar transformation overlays a calendar on the input image. You can control the date range of the
calendar, its background, its fonts as well as other settings.

Month and day names are taken from the current locale, so they show up in the language of the country for
which Windows is set up.

(B! Calendar - X
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Font

This control lets you select what font to use for the calendar text.
Font Size

These controls let you select the font size and bold or italic.
Text Color

This sets the text color.

Background Transparent

This selects a transparent or solid color background.
Background Color

This selects the color of the solid background, if any.
Duration

This selects how long you want the calendar to run. It can be anything from a month to a year in various
configurations.

Start At

This lets you specify the starting month and year for the calendar.
Week Starts On

This lets you start the week on Sunday or Monday.



Change Profile

The Change Profile transformation converts images from one color space to another.

[B! Change Profile - X
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Input Profile
Retain Current

If you select Retain Current, the current profile of the input image as displayed just below is taken as color
space you are changing.

Set to Custom

If you select Set to Custom, you can select a custom profile and use to replace the current profile as the
color space you are starting with. This effectively re-tags the input image with the custom profile before
continuing with the conversion.

Output Profile
Use this control to select the color space you want to convert to.
Rendering Intent

This control selects the rendering intent for the output profile. Many profiles do not actually support rendering
intents, in which case this setting is ignored. Unless you have a good reason to do otherwise, leave this set to
Maintain Full Gamut.

Change
Image Data and Profile

This is the normal setting. The image is converted from its input profile to the output profile and the image
is assigned the output profile.

Image Data only

This setting converts the image from the input color space to the output color space but leaves it marked as
still having the input profile. This will normally cause a color shift in the image and is only for special
purposes.

Profile Only

This setting does not convert the image to the output color space, but it does mark it as having been
converted. Use this setting when an image has been tagged with the wrong profile and you just want to
change the profile without altering the image data.



Channel Mixer

The Channel Mixer transformation lets you blend the red, green and blue channels of an image together.

(B! Channel Mixer
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Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Channel Mixer transformation. If you create a mask, you can use the amount control to localize the effect of
the transformation to parts of the input image.

Exposure Compensation

This slider lets you lighten or darken the output image to compensate if the other sliders lighten or darken the
image. The units are f stops so each one represents a factor of 2.

Red-Red ... Blue-Blue

These nine sliders determine what percentage of each input channel will be passed through to each output
channel. Using the abbreviations of RR, RG, RB, GR, GG, GB, BR, BG, BB for the slider values, R, G, B for
the input channels and R’, G’, B’ for the output channels, the output image is computed as:

R’ =R * RR+ G * RG + B * RB
G =R * GR+ G * GG + B * GB
B’ =R * BR+ G * BG + B * BB
Thus, the default values shown above cause the output image to be a copy of the input image.

Note that the slider values run from -100% to +100% so you can subtract one channel from another.



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. Fringes will be red/cyan, green/magenta or yellow/blue. In this example of
mild chromatic aberration cropped from the corner of a much larger image, there are green/magenta fringes.

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 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.

Using the Chromatic Aberration Transformation
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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. 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 area

Tips
Start with an uncropped 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

The Clone tool provides you with a brush that paints from one image to another. Most commonly it is used as a
retouching tool to paint one part of an image over another part of the same image to remove something you
don’t want such as power lines, facial blemishes dust spots, etc. However, it can also paint from one image to
another image to move image data between the two.

Using the Clone Tool

Here is an example of using the Clone tool to remove two parking signs from an image.
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Source and Target Cursors

Unlike most other transformations, the Clone tool operates directly on the output image. It has two cursors, a
source cursor that marks where image data is coming from and a target cursor that marks where image data is
going to be copied.

The source cursor is drawn in the shape and size of the brush and is distinguished from the target cursor by
having a small circle in its center while the target cursor has a cross:

When it starts out, the Clone tool has just a source cursor. To define the point where you want to start cloning,
click the mouse button. This sets the source cursor and displays a target cursor which now moves with the
mouse while the source cursor stays fixed. To start cloning, click and drag on the output image. As you move
the mouse, both cursors move together, and the output image is updated as you paint on it.

Positioning the Source Cursor

If you are cloning from the output image to itself, you can reset the source cursor location by shift-clicking on
the output image.

If you are cloning from one image to another (see Source Image below), you can either click or shift-click on
the source image to set or reset the source cursor location.



Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Clone transformation. If you create a mask, you can use the amount control to protect parts of the input
image from being modified, a little like using masking tape to avoid painting an area.

Brush Settings
Radius

The Radius slider adjusts the brush size. You can also use the mouse scroll wheel to make the brush
larger or smaller.

Transparency

The Transparency slider lets you vary the transparency of the image data you clone over the output image.

The more transparent, the more subtle the effect.
Softness

The Softness slider lets you vary the brush from hard-edged to having a gradual falloff. The brush preview
area at the bottom of the dialog box lets you see how soft the brush is.

Spacing

The Spacing slider lets you vary the interval at which the brush is applied as you move it over the image. If

you increase it too much you will not get a smooth effect. Too small and the brush is hard to control.
Fadeout

The Fadeout lets you make the brush stroke fade out by becoming more transparent the long the paint.
Stylus Pressure

If you don’t have a tablet connected to your computer, this setting is ignored. If you do have a tablet with a
pressure-sensitive stylus, you can use this setting to determine which brush setting, if any, is adjusted
depending on how hard you press the stylus into the tablet surface.

Ignore

This causes stylus pressure to be ignored.

Controls Opacity

The harder you press, the less transparent the brush.

Controls Radius

The harder you press, the larger the brush.

Controls Hardness

The harder you press, the less soft the brush.

Controls Flow Rate

The harder you press, the smaller the spacing between brush applications.

Brush Shape n

The Brush Shape tool bar lets you make the brush circular, square, diamond shaped or custom. For
information on custom brush shapes, see the separate document: Creating and Using Custom Brush

Shapes.pdf.
Brush Width

The Brush Width slider lets you make the brush narrower. Alternatively, you can rotate the mouse wheel
with the Ctrl key held down.



https://www.dl-c.com/Documents/Creating%20and%20Using%20Custom%20Brush%20Shapes.pdf
https://www.dl-c.com/Documents/Creating%20and%20Using%20Custom%20Brush%20Shapes.pdf

Brush Angle

The Brush Angle compass control lets you rotate the brush shape. Alternatively, you can rotate the mouse
wheel with the Shift key held down.

Undo/Redo E:'

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 from the output image to itself. If you want to clone from a different image, select it using
this control.

The Clone output image is always the same type and size as its input image. When you clone a color image
over a black and white image, just the luminance channel of the color image is copied. To clone in color over a
black and white image, convert it to a color image before cloning.

Mode
Copy
This is the normal mode. Data is copied to the output image.
Lighten Only

In this mode, data is copied to the output image only if it is lighter than what is already there. This is good
for getting rid of dark spots while causing less collateral damage to the area around them.

Darken Only

In this mode, data is copied to the output image only if it is darker than what is already there. This is good
for getting rid of light spots while causing less collateral damage to the area around them.

Brush
Continuous
This is the normal mode. The brush paints for as long as you hold the mouse button down.
One Shot
In this mode, the brush paints only once and then stops.
Cursors
These settings determine what kind of connection the two cursors have, if any.
Linked

This is the normal mode. Once set, the two cursors move together maintaining the same offset from each
other.

Repeat

In this mode, the source cursor returns to its starting position at the end of each stroke.



One to One

In this mode, the source cursor and the target cursor are always at the same location. While not useful
when cloning from an image to itself, this can be a very powerful technique for cloning from one version of
an image to another.

Fixed

In this mode, the source cursor remains fixed at its starting position during the stroke.
Tiled

Yes

When tiling is turned on, if the source cursor runs off the edge of its image, it automatically wraps around to
the opposite side and keeps going. This can be useful if the source image is a seamless tile.

No

This is the normal mode.
Recycle

Yes

When recycle is turned on, the source brush picks up any previous cloning you have done. This can cause
parts of the image to repeat depending on the direction of the brush and whether the target brush overlaps
the source brush.

No

When recycle is turned off, the source brush picks up data from the previous stroke. This avoids image
repetition if the source brush starts picks up an overlapping target brush.

Settings Menu IE

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 Preview

The Brush Preview area at the bottom of the dialog box provides a visual representation of the size, shape,
softness and transparency of the brush. It cuts off beyond a certain size so it is only useful for small to medium
size brushes.

Reloading Previous Settings

If you use the Ctrl-R keyboard shortcut to load the settings from the last use of the tool, you will restore not
only the brush and other tool settings but also all the strokes you applied to the previous image. To load the
previous settings without re-applying any strokes, use Ctrl-Shift-R instead.



Color Balance

Color balancing refers to the process of removing or adding an overall color bias from an image. For example,
if an image appears too red, it is said to have a red cast. Removing this red cast brings the image back into
balance.

Color casts can arise from many different causes: the way the original scene was illuminated, filters you may
have used, and how the image was captured and processed. Since it is difficult or impossible to control all the
factors that can create a color imbalance, it is often easiest to correct the problem at the end of the process.

The Color Balance Transformation

The Color Balance transformation is based on removing and adding colors to an image. To remove a color
cast, you specify the color you want to remove as the Remove color. To add a color cast, you specify the color
you want to add as the Add color. The net result is to replace occurrences of the Remove color in the input
image with the corresponding Add color to create the result image.

When Color Balance first starts up, it performs an auto white balance by examining the input image, averaging
the colors of the brightest pixels, and setting that color as the color to remove. The color to add is set to a
neutral gray of the same luminance as the color to remove.

Color Balance also displays a set of red, green and blue curves that it computes from the other settings. This
can help you understand what it is doing to the image.

You can increase the size of the dialog box by dragging one of its sides or corners. If you widen the dialog box,
you can drag the white diamond in the center of the vertical separator bar between the controls and the color
curves to enlarge one while making the other smaller.
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Original Transformation Auto White Balanced

If you want to remove a different color, you can either click on the color to Remove to bring up a color picker or
you can click on something that should be neutral in the input image. In portraits, clicking on the whites of the
eyes usually works well. For landscapes, clicking on clouds or tree trunks is usually a good starting point.

To add a color cast, click on the color to Add to bring up a color picker and select a red/yellow/orange color to
warm up the image or a blue/cyan color to cool it. The more saturated the color you select, the stronger the
effect.



Original Warmer Cooler

Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Color Balance transformation. If you create a mask, you can use the amount control to localize the effect of
the transformation to parts of the input image.

Colors to Remove and Add
These color controls let you select the color cast to remove or add to the input image as described above.
White
This setting lets you select automatic white balancing.
None — no automatic white balancing is performed

Auto — the white point of the input image is determined automatically, and the color to remove is set to the
white point. The color to add is set to a neutral gray of the same luminance as the white point.

Auto — Full Range — the white point of the input image is determined automatically, and the color to remove
is set to the white point. The color to add is set to pure white.

Custom — the color balance is set manually.
Settings Menu
White Threshold (Low/Medium/High)

This setting affects how Picture Window determines the white point of the input image. For normal images,
a low threshold is fine, but for images with clipped highlights, a higher threshold may work better, although
it can result in the clipped highlights being tinted.

Probe Size

This sets the size of the probe when you click on the input image to set the color to remove. Smaller
probes are more precise, but larger probes are less sensitive to noise.



Color Curves

The Color Curves transformation lets you adjust each of the color channels with. Before tackling color curves,
make sure you read up on the Brightness Curve transformation, as many of the same principles of using
curves and histograms apply.

Using the Color Curves transformation

The Color Curves dialog box is very similar to the one for Brightness Curve, but it has two extra controls: one
to select the color space and one to select the channel within the color space. For details on using the curve
control that makes up most of the dialog box, see the companion document titled Curves and Histograms.

First select what color space you want to work in: HSV, HSL or RGB. Next select which of the three channels
in that color space you want to adjust. You can change all three, but only one at a time by switching between
channels. At any given time, only the current color space is in effect and any other color space settings you
may have made are ignored. When you switch color spaces, the curves for all of its channels are reset.
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Hue Curves

Hue channels are treated differently from Brightness and Saturation channels because Hue is measured on a
circular scale that has red at either end. The neutral hue curve that leaves the input image unchanged is a
horizontal line through the middle instead of a diagonal.

For hue curves, the first and last control points are locked together since they represent the same red hue, so
moving one up or down moves the other at the same time. Also, the first and last control points can only be
moved up or down and not horizontally. You add or remove control points in the same way as for other curves,
by shift-clicking or ctrl-clicking on the curve. As for the other color channels, the hue histogram is displayed in
the background so you can see what hues are present in the input image.

To make hue adjustments, drag a part of the curve up or down to shift the hue in a positive (clockwise) or a
negative (counter-clockwise) direction.

Here is an example of making a positive or negative hue shift for the yellow/green parts of the hue scale:

Input

Positive Hue Change
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Histogram Button El

The Histogram button located in the upper right corner of the dialog box comes into play when you use a mask
with the Color Curves transformation. When it is depressed, the histogram displayed in the Curve control is
computed using only the pixels where the mask is present. Partially masked pixels make fractional
contributions to the histogram. This lets you see the histogram of just the parts of the image to which the
transformation will be applied. Based on this restricted histogram you can more easily create curves that
modify the brightness or contrast of the masked area.

Histogram Button Example

Input Image Mask Applied to Sky Mask Applied to
Everything Else

W Color Curves
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Black/White 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, you can 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 lighten and saturate the object and darken and desaturate the background 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. Where the mask has an intermediate value, the two curves are blended. The Black curves work exactly
like the White curves except they use an inverted mask, thus effectively selecting everything in the image that
was not selected by the 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 making a different set of adjustments to the rest of the image.

By default, the Black curves leave the input image unchanged, in which case the White curves are applied as
though there were 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 alters
the Black curves, letting you adjust the appearance of the unmasked parts of the image.



Settings Menu

Load color curves...
Save color curves...
Load from cubefile...

Save as cube file...

Load color curves

This command 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
This command lets you save the current color curves in a file for later use.
Load from cube file

This command lets you load a 1-dimensional cube file (with the file extension .cube) as a set of RGB curves. Cube
files come in two types: 1-dimensional and 3-dimensional. 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, you can also use the Color Lookup transformation.

Save as cube file

This command lets you save a set of RGB color curves as a 1-dimensional 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.



Color Lookup

This transformation lets you apply a set of three 1-D lookup tables or a single 3-D lookup table to an image. Lookup tables
can be loaded from a cube file 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. A cube file may contain one of the
following two types of lookup tables:

Three 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. A
1-D lookup table is just a list of values between 0 and 255 that correspond to evenly spaced points on a curve.
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.

3-D lookup tables
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3-D cube files contain a 3-dimensional lookup table that effectively subdivides the RGB cube into (n-1)3 sub-cubes, all
the same size. Each entry in the lookup table corresponds to a base color as specified by its R, G and B channel
values. Each entry in the lookup table contains a new set of R, G and B values to which the base color will be
changed. 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. In fact, something similar is used within ICC color profiles to convert
images from one color space to another. Within a given sub-cube, RGB values are interpolated using tri-linear
interpolation. The larger the value of n, the finer the RGB cube is subdivided, and the more precise control the lookup
table has over the pixel mapping. However, the size of the lookup table grows as the n3, so even a value of 32
produces a lookup table with almost 100,000 entries.

You can either obtain pre-configured cube files created by others or you can create your own cube files (see below).

Using Color Lookup

Since it is impractical to enter lookup table values one at a time by hand, there are two ways to define them: by
loading a pre-existing cube file or by processing a reference image. These two options are both accessed via
the three-button tool bar in the upper right corner of the dialog box.
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Amount

The amount control blends a percentage of the input image with the output image to scale back the effect
of the Color Lookup transformation. If you create a mask, you can use the amount control to protect parts
of the input image from being modified, a little like using masking tape to avoid painting an area.



Reference Image

This setting is ignored until you select the Create lookup table from reference image command from the tool bar (see
below). This is part of the process of creating a custom cube file.

Tool Bar

Load lookup table from a cube file

Clicking this button lets you load a 1-D or 3-D cube file which is then used to rebuild the current lookup table. The
new lookup table is then applied to the current input image to create the output image.

Save lookup table as a cube file
Clicking this button lets you save the current lookup table as a cube file.
Create lookup table from reference image

Clicking this button lets you create a custom cube file. (see below).

How to create your own cube files:

While you can use existing cube files, you can also create your own custom cube files as follows:

1.

5.

Create a starting image using the RGB Cube test pattern (Transformation/Test Patterns/RGB Cube). This
transformation lets you select whether you want to create a 1-D or 3-D lookup table and the size of the lookup
table. It then creates an image that contains all the colors in the lookup table, but with no modifications. After
applying transformations to this image, the modified colors in the image become the entries in the lookup tables.

Apply one or more transformations to the RGB Cube image that 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.

Bring up the Color Lookup transformation and select the modified test pattern as the Reference Image.

Select Create lookup table from reference image from the tool bar. 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 original RGB Cube
image, either a 1-D or a 3-D lookup table is created.

Select Save lookup table as a cube file from the tool bar to save the cube file.

Another way to create 1-D cube files is to use the Color Curves transformation. When you save a set of RGB color curves,
you have the option of saving them as a cube file. You cannot load or save 3-D cube files using Color Curves.



Color Remap

The Color Remap transformation lets you change one or more colors in an image.

(! Color Remap
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Input Color Remap Output
Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Color Remap transformation. If you create a mask, you can use the amount control to localize the effect of
the transformation to parts of the input image.

Tightness

This slider determines how closely overall colors must match to be changed. The lower the value, the more
colors will match.

Color Pairs

Color pairs define a color to match and a color to replace it with. Each color pair also has its own Chroma
Radius and Brightness Radius setting. These settings determine how closely colors in the image must match in
color or brightness to be remapped.

The left color is the color to match. The right color is the color to replace it with, so in the following example
dark blue is being replaced with dark orange:

There are several ways to create or modify color pairs:
Click
Clicking on a color square makes it the current color as indicated by a red outline.
Probe

Shift-Clicking on the input image creates a new color pair, both of whose colors are set to the color of the
image where you clicked. To change the replace color, double click on the right color square to bring up a
color picker and select the desired color.

Clicking on the input image sets the current color (if any) to the color at the cursor.
Double-Click
Double-Clicking on a color square brings up a color picker you can use to specify the color directly.
Right-Click
Right-clicking on a color pair brings up a menu. The options are:

Make ending color same as starting color

This sets the ending color to the starting color.

Remove color pair

This deletes the color pair.

Add a new color pair

This adds a new color pair.



Edit starting (left) color

This brings up a color picker for the search color.
Edit ending (right) color

This brings up a color picker for the replace color.
Chroma/Brightness Radius

You can adjust the Chroma Radius to set how close a match is required on hue and saturation. The
Brightness Radius adjusts how close a match is required on the brightness.

Difference from Selective Color Correction

Unlike Selective Color Correction, to be changed, colors must match hue, saturation and brightness. This
means that, for example, light orange and dark orange are considered different colors for Color Remap but the
same for Selective Color Correction.



Color Zones

The Color Zones transformation lets you define up to three zones within an image and apply independent
adjustments to the brightness and color of each one.

To select one of the three zones, click one its tab at the bottom of the dialog box. There are two screens for
each zone — to switch between them, click the EI button.
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The zone adjustment screen (on the left) lets you specify a brightness curve, a saturation change and a color
balance change for the currently selected zone.

The zone selection screen (on the right) lets you specify an Amount mask as well as a brightness range and a
hue range based on the brightness and hue histogram of the input image. A mask is created for each zone,
based on these settings.

The output image is generated by combining the adjustments for each zone as applied via their respective
zone masks.

Using the Color Zones Transformation
Zone Enable Tool Bar

This tool bar lets you enable or disable adjustment for each zone. When a zone is disabled, none of its
adjustments affect the output image. Turning a zone on and off is a good way to see what effect it is
having. Editing the settings for the current zone automatically enables it.

Screen Toggle

When this button is raised, the zone adjustment screen is displayed. When it is depressed, the zone
selection screen is displayed. The Amount and Color Space controls (see below) are displayed on both
screens.

Amount

The Amount control lets adjust how much of the current zone’s adjustments are applied to the output
image. You can use the slider to scale back the effect or you can define an amount mask to restrict the
effect to certain parts of the input image. Note that the amount mask overlay that is display while creating
an amount mask is displayed on the input image and not the output image.

Color Space

This control is not displayed if the input image is black and white. The Color Space setting affects the way
brightness and hue histograms are computed as well as how brightness and saturation adjustments are
made.



Zone Adjustment Screen

The settings on this screen let you adjust the brightness, saturation and color balance of pixels in the
current zone.

Brightness Curve

This Curve control lets you adjust the brightness, contrast and dynamic range of the pixels in the
current zone.

Saturation

This slider lets you increase or decrease the saturation of the pixels in the current zone. This control is
not displayed if the input image is black and white.

Color Balance

These controls let you adjust the color balance of the pixels in the current zone by removing and/or
adding a color cast. This control is not displayed if the input image is black and white.

Zone Selection Screen

The settings on this screen are used to create a zone mask. The zone mask is created by combining the
amount mask, the brightness range mask and the hue range mask.

Mask Transparency and Color
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The current zone mask is displayed as an overlay on the output image. The mask transparency tool bar
determines if and how the mask overlay is displayed. The mask color tool bar selects the color of the mask
overlay.

= Mask is totally transparent — input image is fully visible.

= Mask is 75% transparent — input image is mostly visible.

¥ - Mask is 50% transparent — input image is somewhat visible.

® __ Mask is totally opaque — input image is obscured where the mask is white.

D -- Only mask is displayed — input 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.

Blur

This slider lets you blur the zone mask. Softening the mask makes the transition between masked and unmasked
areas less obvious.

Brightness Range

The brightness range control is displayed just below a brightness histogram of the input image. The range control
lets you select pixels whose brightness falls within (or falls outside) a specified range. The histogram expansion
tool bar lets you expand the scale of the histogram to make small values easier to see.

1]

Hue Range

The hue range control is displayed just below a hue histogram of the input image. The range control lets you
select pixels whose hue falls within (or falls outside) a specified range. The histogram expansion tool bar lets you
expand the scale of the histogram to make small values easier to see. This control is not displayed if the input
image is black and white.



Example

Here is an example illustrating the use of Color Zones to apply independent adjustments to the highlight and
shadows of an image. Zone 1 defines the yellow and orange highlights where the sun hits the canyon wall —
this zone has a yellow cast added to accentuate its color. Zone 2 defines more or less everything else — a
contrast boost is applied to this zone as well as adding a blue cast.

Input Image
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Combine Channels

The Combine Channels transformation takes three gray levels or black and white images as input and
produces a color image output. The three grays or images are each assigned to a channel of the output image
according to the color space you are using.

Using the Combine Channels Transformation

[B1 Combine Channels X
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Red ~ Green ~ Blue Combine Channels Output
Color Space

You use the Color Space control to determine which three channels to work with: RGB, HSV or HSL. The
channels below are labeled accordingly.

Channels

These three controls let you select a gray level or a black and white image for each channel. If you select
more than one image, they must all be the same size in pixels. Selecting a gray level is like selecting a
solid gray image of the same size as the other input images. If you select three gray levels, the output
image is a solid color 100 x 100 pixel image.

Tips
Mixing up the channels can produce some interesting effects:

By using this transformation in conjunction with the Extract Channel transformation, you can split a color
image into its three channels, operate on each one individually, and then recombine them.



Compare

The Compare transformation is designed to help you compare two images and highlight their differences using
several different techniques. It also creates an output image that can be useful in some cases.

By default, Compare starts up comparing its input image with to one above it, if any. If you use Compare after
performing some transformation, this initial configuration lets you compare the input to that transformation and
its output. However, you can always choose a different image to compare with if that’s not the one you want.

Normally, this transformation is used on two versions of the same image or at least two images of the same
size in pixels. If the images have different sizes, the smaller one is padded with a white border to match the
larger one. In this case, the synchronized zooming and scrolling may not work very well.

For convenience, the two images are called A and B. Image A is always the input image and Image B is the
image you are comparing it to.

Using the Compare Transformation
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Image A
This displays the caption of image A for reference.
Image B

This image picker control selects which image to compare the input image to. Image A is always the input
image. The caption of image B is displayed just to the right of the image picker.

Output
This determines what is passed through as the output image when you click OK or Cancel.



Image A

Copies the input image through to the output image. Use this when you want to compare the input image
with another image but want the input image to pass through to the next transformation in the branch.

Image B

Copies Image B (or, if there is no Image B, Image A) through to the output image. Use this when you want
to compare the input image with another image but want the other image to pass through to the next
transformation in the branch.

The compare results

The output image is based on the Compare preview image.

Method Tool Bar 8128| &]2s|=a]A] B

This tool bar lets you choose the comparison method you want to use.
Moving Curtain

The moving curtain method displays A and B on top of each other with a vertical line separating what parts
of A and B show through. You can drag the curtain back and forth the compare different parts of the
images. Shift-click on the image area to swap which image on the left and which is on the right.

Side by Side or One Above the Other

These methods display the images side by side or one over the other. They zoom and scroll in sync so you
can compare parts of the two images in detail. Click on the image area to swap which image is on the
left/right or top/bottom.

A-B or B-A

These methods display the difference or reverse difference between A and B. The Strength slider lets you
exaggerate the differences to make them more obvious. Click on the image area to toggle between A-B
and B-A.

AorB

These methods display either image A or B. By switching back and forth between them you can see what
parts of the image change. Click on the image area to toggle between A and B.

Blink

This method displays A or B alternately, blinking between them at a rate you control with the Blinks/sec
slider.

Zoom Tool Bar EEEN

This tool bar lets you zoom the image(s) in or out, zoom to fit or zoom to 1:1. If the images don’t fit in the
display, scroll bars are displayed to let you move around in the images.

You can also scroll the preview image by holding down the Alt key while clicking and dragging the preview
image. When you release the mouse button, the preview is redrawn.

A/B or B/A

The White button just above the display area indicates if Images A and B are swapped.



Composite

The Composite transformation combines a solid color or an overlay image with its input image to produce its
output image. You can control the method by which images are combined and you can precisely align the
control points in the overlay image with control points in the input image.

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.

W5 Composite
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Masks
The full power of Composite comes into play when you use masks.
Input Image Masks

Using a mask on the input image by setting an Amount mask lets you control what parts of the input image
are changed and what parts are protected.

For example, if you make a mask for the input image and select a solid color for the overlay, the parts of
the input image where the mask is white get a solid color overlay and where the mask is black the input
image are left unchanged.
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Input Input with Mask Composite Output
Overlay Image Masks

Using a mask on the overlay image by setting an Overlay Amount mask lets you control what parts of the
overlay image are combined with the input image. The overlay mask is mainly important when the overlay
image is being shifted, rotated or distorted to align with the input image. In this case the overlay mask is
aligned in the same way as the overlay image before compositing.

For example, to place an image of the moon over an input image, the overlay image is the moon photo and
the overlay image mask is white where the moon is and black elsewhere. Then, no matter where you place
the moon over the input image, only the moon will be composited and not its background.

[pomerm ]

Overlay Mask Composite | Outut



Using masks with Composite is described in more detail at the end of this document.



Overlaying with a Solid Color or an Image of the Same Size

The simplest case of using Composite is when the Overlay is set to a solid color or is an image of the same
size as the input image. With a mask on the input image, the overlay only affects the parts of the image where
the mask is white. Without a mask, the overlay affects the entire input image.

The overall effect depends on the Amount sliders and on the Operation you select.

There are many different ways to combine two images. Here are the ones supported by Compaosite along with
examples of how they work with different Amount settings.

Operation

This control lets you select the way the two images are combined. Depending on the operation you select, an
additional slider may be displayed at the bottom of the dialog box.

Blend

The Blend operation creates the output image as a weighted average of the input and overlay images. The
slider in the Amount control determines the relative amounts of the two images — an Amount of 0% yields
the input image, an Amount of 100% yields the output image and intermediate values yield a combination
of the two images similar to a multiple exposure.

10| %

Input Image Overlay Image 50% Blend

Lighten/Darken

These operations create the output image by selecting the lightest or darkest of the two images at every
pixel location.
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Filter/Subtractive Filter

Filter creates the output image by multiplying the two images at every pixel location. The effect is like
sandwiching two transparencies. Subtractive filter (also known as Screen) is similar except it inverts the
two images before multiplying them and also inverts the result. Filter always darkens the image and
subtractive filter always lightens it. The Exposure Compensation slider that is visible only when either of
these operations is selected can be used to lighten the filter image or darken the subtractive filter image.

Filter is also known as Multiply and Subtractive Filter is also known as Screen.
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Filter Subtractive Filter
Soft Light/Reverse Soft Light

Soft Light darkens or lightens the colors in the input image, depending on the overlay image color. The
effect is like shining a diffused spotlight on the image. If the overlay color (light source) is lighter than 50%
gray, the image is lightened as if it were dodged. If the blend color is darker than 50% gray, the image is
darkened as if it were burned in. Applying pure black or white produces a distinctly darker or lighter area
but does not result in pure black or white.

Reverse Soft Light is the same as Soft Light but with the input and overlay images swapped.

|
Soft Light Reverse Soft Light

Hard Light/Reverse Hard Light

Filters or subtractive filters the colors, depending on the overlay color. The effect is similar to shining a
harsh spotlight on the image. If the overlay color (light source) is lighter than 50% gray, the image is
lightened, as if it were subtractive filtered. This is useful for adding highlights to an image. If the blend color
is darker than 50% gray, the image is darkened, as if it were filtered. This is useful for adding shadows to
an image. Applying pure black or white results in pure black or white.

Reverse Hard Light is the same as Hard Light but with the input and overlay images swapped. Reverse
Hard Light is also known as Overlay.

Hard Light Reverse Hard Light



Negative

Negative combines the input and overlay images using the exclusive-or operation. This is a special effect
and not useful for general photo editing.

Add

Add creates the output image by adding the input and overlay images. Highlights are clipped to white if
they exceed the maximum pixel value. This operation is also known as Linear Dodge.
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Subtract/Reverse Subtractive/Absolute Difference/Offset Difference/lIncrease Difference

Subtract creates the output image by subtracting the overlay image from the input image at every pixel
location. Reverse Subtract is similar except that it subtracts the input image from the overlay image. In
either case, negative values are clipped as black. Absolute difference subtracts the two images but makes
any negative values positive. Offset difference is like Subtract but with a mid-level gray added.

These operations are useful when you want to determine where two similar images are different.

The Strength slider that is visible only when one of these operations is selected can be used to amplify or
reduce the difference between the two images.

Subtract Reverse Subtract Absolute Difference Offset Difference

Increase Difference lightens the input image where it is lighter than the overlay image and darkens it where
it is darker than the overlay image. If the overlay image is a blurred version of the input image, this
effectively sharpens the input image.



Color Burn/Color Dodge/Linear Burn/Linear Light/Vivid Light/Pin Light

These are similar to operations of the same name in other image editing software.

4
Color Burn Color Dodge Linear Burn Linear Light
Vivid Light Pin Light
Register

This operation is only useful if Alignment is set to something other than None. It causes the output image
to be just the aligned version of the overlay image without any of the input image.

Blending Formulas

For the more mathematically inclined, here are the formulas the Composite transformation uses to compute its
output image from its two input images, depending on the selected operation. To simplify the equations, 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%.

Input

Overlay

Amount

Strength

Exposure Compensation
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Step 1 -- Compute the result (R) — Note: if R goes outside (0.0 ... 1.0), it is clipped.
Blend: R=B
Lighten: R = max(A, B)
Darken: R = min(A, B)
Fiterr R=A*B*E
Subtractive Filter: R=1-((1-A)*(1-B)) *E
Soft Light R=A*(A+2*B*(1-A))
Reverse Soft Lightt R=B*(B+2*A*(1-B))
Hard Light: if ( B<0.5 R=2*A*BelseR=1-2*(1-A)*(1-B)
Reverse Hard Lightif (A< 0.5)thenR=2*A*BelseR=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:ifB=0thenR=0elseR=1-(1-A)/B
Color Dodge: if A=1thenR=1elseR=B/(1-A)
Linear BurnnR=A+B-1
Linear Lightt R=B+2*A-1
Vivid Light: if A<=0.5thenR=1-(1-B)/(2*A)elseR=B/(2*(1-A))
Pin Light:ifB<2*A-1thenR=2*A-1lelseifB<2*AthenR=BelseR=2*A
Increase Difference: R=A+S* (A—-B)
Step 2 -- Apply Amount (X) to R to compute the output value (O)
O=A*(1-X)+R*X

Corresponding Photoshop Names of Blending Modes

Picture Window Photoshop
Blend Normal
Lighten Lighten
Darken Darken
Filter Multiply
Subtractive Filter Screen
Soft Light Soft Light
Reverse Soft Light

Hard Light Hard Light
Reverse Hard Light  Overlay
Negative

Add Add (Linear Dodge)
Subtract Subtract

Reverse Subtract
Absolute Difference
Offset Difference

Color Burn Color Burn
Color Dodge Color Dodge
Linear Burn Linear Burn
Linear Light Linear Light
Vivid Light Vivid Light
Pin Light Pin Light

Increase Difference



Aligning Images

In the previous examples we had two pre-aligned images of the same size. However, you may need to
reposition, resize, rotate, skew, or alter the perspective of the overlay image to make it conform to the input
image. The key to doing this is to use alignment points.

Picture Window supports 1-point, 2-point, 3-point, 4-point or multi-point alignment. These options let you
specify one, two, three, four or multiple pairs of alignment points to make the overlay image line up with the
input image. Each pair of points includes one point in the input image and one point in the overlay image. The
overlay image is adjusted as necessary to bring each pair of alignment points into alignment in the result image
before compositing. The more alignment points you specify, the more ways Picture Window needs to be able
to distort the overlay image to make all the points line up.

As soon as you modify the Alignment control to specify one or more alignment points, numbered control points
are displayed as an overlay over both the input and the overlay images. Initially, these alignment points are
placed in the corners of the images, but you can drag them to any location you desire. Each alignment point is
numbered so you can tell which points in the input image correspond to which points in the overlay image.
Setting the display to split screen is useful so you can position alignment points and see the result at the same
time.

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. 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.

In addition to displaying the locations of the control points, the input image overlay also displays a quadrilateral
showing where the edges of the overlay image fall on the input image after alignment has been performed.

Adjusting Alignment Points

You can move any of the alignment points in either the input or the overlay image by dragging them to new
locations.

Click and Drag
-]
This tool bar at the top of the dialog box lets you select what happens when you click and drag an

alignment point in either the base or overlay image. You can also change this setting by right-clicking
on the input or overlay image and selecting an option from the popup menu.

*? Move a single alignment point -- this setting lets you reposition just the alignment point you
clicked on.

t
< Move all alignment points -- this setting lets you reposition all the alignment points at once.

C Rotate all alignment points -- this setting lets you rotate all the alignment points about a center
point marked with a cross in the overlay. The center point is computed as the average location of all
the control points.



Auto Alignment
<

The Auto Align button is displayed only if Alignment is set to 1-point (shift), 2-point (shift/rotate) or
2-point (shift/rotate/scale).

When the button is raised, Auto Alignment is off and it has no effect.

When the button is depressed, Auto Alignment is active. In this case, Picture Window searches both
the base and overlay images for distinctive features and locates the best-matching features from each
image. It then positions the alignment points in both images so as to bring the overlay image into
alignment with the base image. Auto Alignment can be useful when trying to composite two hand-held
shots of the same scene.

If you manually reposition any of the alignment points after doing an Auto Alignment, Auto Alignment is
turned off, and the button is raised.

Auto Alignment can fail if matching features cannot be located or if the images have heavily repeating
patterns. If part of the scene moves between images, alignment may fail or, even if it succeeds, you will
see ghosting where the two images do not match.

If Alignment is set to Multi-point, only the first 3 alignment points are adjusted.
Refine Alignment Point Locations

b.d
The Refine button is displayed unless Alignment is set to None.

When the button is clicked, Picture Window tweaks the overlay image alignment points in an attempt to
find the locations that best match the base image.

If Auto Alignment fails to find a good match, you can set the alignment points manually and then use
the Refine button to fine tune them for the best match.

If Alignment is set to Multi-point, only the first 3 alignment points are adjusted.
Number or Letter Keys

Each alignment point is labeled with a number from 1 to 9 or a letter from a to z or Ato Z. Pressing a
number or letter key centers the display on the corresponding control point in either the input or the
overlay image, depending on which is currently being displayed. Pressing the same number key more
than once zooms the image each time. This provides a convenient way to make fine adjustments to the
control point locations, even when the images are zoomed in such that you cannot see it all at once.

Nudging Alignment Points

You can use the following three tool bars when you want to make fine adjustments to the alignment
points:

When Alignment is set to something other than None, four arrow buttons are displayed. Clicking one of
these buttons shifts all of 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 on an arrow, it shifts the alignment points in % pixel
increments instead. The arrow keys are useful to fine tune the location of the overlay image.
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When there are exactly two alignment points, two additional buttons are displayed to let you fine tune
the rotation angle by rotating alignment point 2 about alignment point 1 by an angle of 1/4° either
clockwise or counter-clockwise. If you hold the Shift key down, the rotation angle is reduced to 1/16°.
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When Alignment is set to 2-point (Shift/Rotate/Scale), two additional buttons are displayed to let you
expand or shrink the overlay image by 0.5% or, if you hold the Shift key down, by 0.1%. It does this by
moving alignment point 2 further from or closer to alignment point 1.

Locating and Zooming In On Alignment Points

Typing the number or letter of an alignment point re-centers the display on the corresponding alignment
point to the extent possible. This provides a quick way to check the locations of the alignment points in
the base or the overlay image if the display is zoomed in and you cannot see all of them at once.

If you type the same number again, the image zooms in one more level and re-centers. To zoom out,
use the normal zoom out button in the main image area.

Copying Alignment Points

You can copy all the alignment points from the base to the overlay image or from the overlay image to
the base image by right-clicking on the base or overlay image and selecting the command from the
drop-down menu.

If you have two images of about the same size which are approximately aligned, you can use this
feature to quickly set initial alignment points. First set alignment points in one image on prominent
features you want to align. Then copy these alignment points to the other. This will produce a rough
alignment that you can subsequently refine by adjusting the alignment points in one or both images.

No Alignment

If you use the default Alignment setting of None, Picture Window aligns the input and overlay images by
lining up their lower left corners. This setting is primarily useful if the two images are already properly
aligned and have the same size in pixels.

If the overlay image is smaller than the input image, some of the input image will remain visible around the
edges.

However, if the overlay image is larger than the input image, the excess is cut off since the output image
always has the same size as the input image. If you need the overlay image to extend beyond the edges of
the input image, first use the Add Border transformation to enlarge the input image so there is room for the
overlay image overhang. This applies to all the other alignment methods as well.

1-Point Alignment

When you specify 1-point alignment, Picture Window slides the overlay image over the input image without
rotating or scaling it, until the two alignment points, one in the input image and one in the overlay image,
are coincident.




2-Point Alignment

When you specify 2-point alignment, Picture Window first slides the overlay image to align the first pair of
points and then scales and rotates the overlay image as necessary to align the second pair of points as
well. This is the alignment method you would use when creating a collage of two images, although is this
case you would be using a mask.

There is also a variant of 2-point alignment that lets you shift and rotate the overlay image only without
affecting its size. In this case, alignment point 1 lines up and the angle (but not the length) of the line
segment between the two alignment points is also preserved.
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3-Point Alignment

When you specify 3-point alignment, Picture Window skews the overlay image into a parallelogram to get




4-Point Alignment

When you specify 4-point alignment, Picture Window applies a perspective warp to the overlay image to

For example, using 4-point alignment you can make the overlay image fit in a picture frame in the input
image, even if it is viewed from an angle.

Multi-Point Alignment

When you specify multi-point alignment, Picture Window uses the first 3 pairs of alignment points to define
a baseline 3-point warp of the overlay image. Additional pairs of alignment points that you add change the
mapping so that all the control points in the overlay image coincide with the corresponding points in the
input image. This method can be useful when you want to distort one image to match another when the
mismatch is irregular. For example, multi-point alignment can be used to align an aerial photo with a map
of the same area by ensuring that various landmarks on the photo coincide with their representations on
the map.

There are infinitely many ways to perform this kind of interpolation, depending on the treatment on the
parts of the image between the alignment points. The problem is similar to reconstructing a topographic
map from a set of measured elevations at known locations in that there are many possible landscapes that
match all the known elevations.

To add a new pair of control points, Shift-click on the input image. A corresponding point in the overlay
image is also be created, based on the affine transformation defined by the first three control points. To
remove a pair of alignment points, Ctrl-click on the control point in the input image.

Method

Several methods of multi-point alignment are supported. Experiment with different ones to see which
works best for your situation.

Shepard — distortion of the mapping is mostly local.
Multi-quadratic — distortion of the mapping is fairly smooth and fairly local.
Inverse Multi-quadratic — distortion of the mapping is fairly smooth and fairly local.

Thin Plate — simulates warping similar to bending a thin sheet of metal. While the mapping is usually
very smooth, an alignment point may affect distant parts of the image.

Gaussian — distortion of the mapping is mostly local. This method is a good choice when you want to
move a small part of an image and leave the rest where it is.

Sinc — distortion is like ripples that fade out with distance from the alignment point. This is intended
primarily as a special effect.
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Multi-quadratic, inverse multi-quadratic, gaussian and sinc methods support and additional setting, R, that
can be used to adjust how local the mapping will be. The R slider is displayed only when one of these
methods is selected. Smaller values make the effects of each alignment point more local — larger values
cause each alignment point to affect a wider area.

Compositing with Masks
Copying objects from one image to another is hard

Compositing a person or object from one image and placing it in another image without having the result
look fake is surprisingly difficult. There are a lot of subliminal visual cues that contribute to making a scene
look real. Some of these are related to color, so it is not surprising that compositing black and white images
is a lot easier.

Lighting Direction

If the light is coming from a different direction in one image than the other, the shadows will be on the
wrong side.

Cast Shadows

Objects cast shadows onto other parts of the scene. This can be very difficult to reproduce when
copying an object from one image to another.

Lighting Color

If the color balance is off between the two images due to different time of day or light source, they will
not blend in with each other.

Reflected Light

Colored light reflects off nearby objects. If the reflected light is the wrong color, the object will look out
of place.

Edges

If the edges of the mask used to cut an element out of an image are inaccurate or improperly feathered,
it will look like a cut-out glued onto the other image.

Using the Input Image Mask

The Input Image mask determines what parts of the input image will be protected from the overlay color or
image and what parts will be affected. The overlay covers the input image where the mask is white and
leaves it untouched where the mask is black.

Input Mask Output

Overlay Input Mask Output



Using the Overlay Image Mask

The Overlay Image mask determines what parts of the overlay image will be applied to the input image and
what parts will not. The overlay covers the input image where the mask is white and leaves it untouched
where the mask is black.

The big difference between the input and overlay masks is that the overlay mask gets distorted along with
the overlay image if you specify alignment points. Here is an example of extracting an object from an image
and placing the copy back into the same image.

Input » Overlay Overlay Mask Output
Using Both Masks

By using both an input image mask and an overlay image mask, you can place an object in the overlay
image behind an object in the input image. The overlay image and mask are composited over the input
image, but only where the input image mask is white. This is the setup you would use to place an image of
the moon behind a mountain or a tree.




Conditional Color Curves

The Conditional Color Curves transformation lets you adjust one color channel based on another. In other
words, you can increase or decrease one channel (the one assigned to the y-axis) for pixels that fall into a
particular range of another channel (the one assigned to the x-axis).

Using the Conditional Color Curves transformation
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First select what color space you want to work in: HSV or HSL.

Next, assign channels to the x-axis and y-axis. The x-axis channel is the one on which you want to base
adjustments. The y-axis channel is the one you want to increase or decrease. The two channels can be the

same.

Making Adjustments

Unlike normal curves, the curves in Conditional Color Curves make incremental adjustments, similar to hue
curves in the Color Curves transformation described above.

To make an adjustment, drag a part of the curve up or down to increase or decrease the channel assigned the
y-axis.

If the x-axis is assigned to hue, the rules described above for hue curves apply. For brightness or saturation,
you can move the first and last control points freely.

Here is an example of making the warmer colors in the input image stand out by darkening the cooler colors.
This is done by setting the x-axis to Hue and the y-axis to Brightness and lowering the curve for
cyan/blue/purple:
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Input ” Output
Strength

The Strength slider amplifies or reduces the amount of correction applied by the curve. This lets you make the
overall effect of the transformation stronger or weaker.



Conformal Mapping

Conformal mapping is a mathematical technique based on functions of a complex variable. Complex number
are made up of two part: a real part and an imaginary part. If you consider the real part to be an x coordinate
and the imaginary part to be a y coordinate, applying a complex function takes these coordinates and returns a
new set of x and y coordinates. Thus every point in the x-y plane is mapped to a different point in the x-y plane.

Applying this to 2-dimensional images, conformal mapping becomes a way to distort images depending on the
complex function used. This can produce some striking effects, especially if the image is tiled to fill the entire
plane.
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Using the Conformal Mapping Transformation

LE]
Cancel | OK || Apply || P * f:J .OO

1z -

Yes ||=

3 |-
Origin

The Conformal Mapping transformation displays a control point as an overlay on its input image. Initially
the control point is located at the center of the input image, but you can drag it to other locations, even
outside the input image. This point defines the origin for the complex function, so moving it around will shift
the pattern in the output image.

Type

This control lets you select which complex function to use. Each one produces a different effect.
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Tile
This control turns tiling on or off. If tiling is off, any part of the plane that falls outside the input image is
rendered as black in the output image.
Premagnification and Postmagnification

You can use these sliders to adjust the magnification. Premagnification scales the input image before
applying the conformal mapping. Postmagnification scales image after conformal mapping.

Antialias

This controls the oversampling factor. If it is greater than 1, each output pixel is determined by computing
the result at multiple nearby locations and averaging the results. This creates a smoother result image,
especially where the input image is being reduced greatly in size, such as in the center of the image below.
However, it does take longer to compute the output image if you antialias.
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Contour

The Contour transformation copies its input image to its output image and then draw contour lines on the
output image at equally-spaced brightness levels.

Using the Contour Transformation
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Input Contour Output
Amount

The amount control blends a percentage of the input image with the output image to scale back the effect
of the Contour transformation. If you create a mask, you can use the amount control to localize the effect of
the transformation to parts of the input image.

Number of Contour Lines

This setting lets you specify how many equally-spaced brightness levels you want to contour.
Contour Line Color

This controls the color of the contour lines.

Background / Background Color

These controls let you use a copy of the input image or a solid color background.
Transparency

This slider controls the transparency of the contour lines.

Smoothing Radius

This slider lets you smooth the contour lines as they can get quite tangled in noisy parts of the input image.
Color Space

If the input image is color, this lets you select whether HSV V or HSL L is used as a brightness measure.



Convert

The Convert transformation changes image from one type to another.

[ Convert #
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8-bit Black and White -

Image Types
Image types are one of the following:
1-bit Binary
8-bit Black and White
16-bit Black and White

24-bit Color
48-bit Color

How Conversion is Performed
When converting from color to black and white, the luminance channel is used.

When converting from black and white to color or from color to black and white, the image is converted to the
appropriate working color space.

When converting from 8 bits per channel to 16 bits per channel, the low order 8 bits are filled with random data
to fill the gaps in the tone scale.



Copy

The Copy transformation takes one auxiliary image and produces an output image that is a copy of its input
image. Its purpose is to let you build a branch below the Copy. Then, by simply changing what image makes
up its auxiliary input, the branch can quickly be made to operate on a different image.

[m1 Copy - X
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The Input Image control is where you select an input image to copy.



Create Profile

The Create Profile transformation is a tool for creating custom scanner or camera profiles. Before you can use
it, you need to obtain a standard test target such as one of the ones listed below.

ColorChecker

SpyderCheckr 24 and 48

To begin, you first scan or photograph a special test target consisting of a number of color patches. Next you
bring up the Create Profile transformation which compares the image of the test target to known reference
values for the colors of the target patches. Using this information, it then creates a profile that converts images
taken under the same conditions as the target image and corrects them to standard viewing conditions.

The Create Profile transformation only creates input profiles. It does not create monitor or printer profiles.
When to use custom profiles

There are several situations where a custom input profile is useful.

Scanner Profiles

If you have a transparency or flatbed scanner, creating a profile for it can improve the accuracy of its color
rendition. Since a scanner has a fixed light source, you only need to profile it once.

Camera Profiles

If you are doing photography that requires accurate color such as reproducing artwork, catalog photography or
photographing objects for scientific study or analysis, a custom profile can be invaluable. In studio portrait
photography, a custom profile can help reproduce skin tones.

If you are using standard lighting such as a copy stand with fixed lights or a standard studio setup, you may
only need to profile once. If the lighting conditions are changing, you will need to create a profile for each
situation.

Using the Create Profile Transformation
Target Image

Before using this transformation, scan or photograph your test target to use as the input image. The target
must be illuminated uniformly with a consistent light source. Shadows, reflected light from nearby objects,
or mixed or uneven lighting will cause the profiling process to fail or will generate a useless profile. To



avoid reflections, try to keep the illumination at roughly a 45 degree angle. Don't try to fill the entire frame
with the target as this will increase vignetting and the full camera resolution is unnecessary.

The profile you generate will only apply to images scanned or photographed under the same conditions as
the target and processed using the same workflow.

Before doing anything else, set the Target Type to match the type of target you are using.

[W4 Create Profile - »
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Input Image Overlay

The Create Profile transformation displays an overlay on the input image. To position the overlay, drag its
four corners until the little squares line up with the color patches in the target image as shown below.

Target Type

This is where you specify what type of test target you are using and whether it is a reflective or
transparency target. While you can use a ColorChecker or SpyderCheckr 24 as a target, it does not have
enough color patches to make a good profile. Using a ColorChecker SG or IT8 target will work much better.
The more expensive HCT target is for use with high end scanners and has too many patches for normal
use. The SpyderCheckr is not recommended as there seem to be problems with the target not accurately
matching its reference file, at least in the one copy | tested.

Target Reference File

A reference file containing the measured colors of each patch is required before the target can be
processed. Some targets such as ColorCheckers and SpyderCheckrs have standard reference files which
are distributed with Picture Window, while others are made in batches and have different reference files for
each batch. In this case, a reference file may come with your target or you may need to download it from
the manufacturer’s web site. See the help file for details.

Profile Description

Enter the name of the profile here. Profiles are listed by this description and not by filename. It is important
to provide enough information in the description that you can identify the profile. Including the time and
date in the description is also a good idea.

Copyright

You can include a copyright in your profile if you want.



Settings Menu

Clicking the & button displays the Settings Menu. In addition to the standard menu items there are several
settings specific to the Create Profile transformation:

~  Expand Target Dynamic Range

Mo Gray Curve Smoothing
Light Gray Curve Smoothing

+  Moderate Gray Curve Smoothing
Heavy Gray Curve S5moothing

Fit by linear regression
Fit by quadratic regression

~  Fit by cubic regression

Zero Residuals by Shepard method
Expand Target Dynamic Range

If this item is checked, the target image is adjusted, prior to creating the profile, so that its darkest patch
is pure black and its lightest patch is pure white. This ensures that the profile will not significantly affect
the brightness of images to which it is applied and avoids potential kinks in the gray curve.

Gray Curve Smoothing (No/Light/Moderate/Heavy)

Smoothing the gray curve is recommended to compensate for small inaccuracies in the reference file
that can otherwise cause kinks in the gray curve. Moderate smoothing is generally recommended.

Fit by (Linear/Quadratic/Cubic) Regression

The type of regression used determines the class of curves that is used to model the color space.
Cubic regression is the most accurate method, but targets such as the 24-patch ColorChecker do not
have enough color patches to use this method, so a Quadratic fit is used instead.

Zero Residuals by Shepard Method

If this item is checked, the final profile is further refined after performing cubic regression to eliminate
any residual errors for the color patches. Unless you know your reference file is highly accurate, this is
not recommended.

Build Profile

Once everything is set up, click the Build Profile button to create the profile. If the process is successful, the
dialog box is updated.

81 Create Profile - X
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The right-hand side of the dialog box shows a standard CIE Chromaticity Diagram with the locations of
each color patch marked with small circles.

If you click the Curves tab, the display is replaced with a display of the red, green and blue curves that the
profile applies to linearize the brightness levels in the image. If you click the Log tab, summary information
about the profile is displayed.



Save Profile

Clicking this button lets you save the new profile as a standard ICC profile in the Windows profile folder.
Once the profile has been saved, you can use it right away.

Save Profile Log
Clicking this button lets you save the profile log as a text file.
Output Image

The output image is the input target image corrected using the profile. This is done by first assigning the
new profile to the input image and then converting it to the working color space.

Using the Profile to Correct Images

Once you have your custom profile, to apply it to an image other than the target image you use the Change
Profile transformation as follows.
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e Set Input Profile to Set to Custom and then select your custom profile from the list.

e Set Output Profile to your working color space or whatever standard color space you want to convert to.
e Set Rendering Intent to Maintain Full Gamut

e Set Change to Image Data and Profile.

e Click OK

e At this point, the output image will be in a standard color space and will have the corrections of the
custom profile applied to it.

Another option is to simply assign your new custom profile to the image so you can decide later what color
space to convert it to. Use this option only if you really know what you are doing since combining image
data from images in different color spaces can produce unpredictable results. A reasonable use for this
option might be to save the image in its custom color space so it can be converted to the current working
color space the next time you open it.

|5 Change Profile b4
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e Set Input Profile to Retain current.



Set Output Profile to your custom profile.
Set Change to Profile.
Click OK

At this point, the output image will be in the custom profile’s color space.



Crop

The Crop transformation displays a rectangular overlay on its input image. You can resize this rectangle by
dragging its corners, sides or interior, and you can also rotate it. The output image is created by extracting the
image data within the cropping rectangle. You also have the option of resizing the image after cropping.

Using the Crop Transformation
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Input Crop Output
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.

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.

If the rotation angle is zero, you cannot move the crop box outside the input image. If the rotation angle
is not zero, you can move the crop box outside the input image. Any part of the crop box that lies
outside the input image will show up as black in the output image.To force a rotated cropping rectangle

back inside the input image, use the button (see Crop Box Tool Bar below).
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.



Dragging the Output Image

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 is redrawn when you stop dragging it for %2 second.

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.

Right-Click Menu
When you right-click on the input image, Picture Window displays the following menu:

Reset cropping rectangle to entire image

Reset cropping rectangle rotation angle

Landscape

~  Portrait

~  Proportions: arbitrar

P
P
P
Py
Propor
P
P
P
Py

Proportions: 6:7
Proportions: 812:11
Proportions: 11:14
Proportions: 11:17
Proportions: 16:9

Proportions: A
Reset cropping rectangle to entire image

Selecting this item resets the cropping rectangle to cover the entire input image and resets the
angle to zero while leaving the other settings alone.

Reset cropping rectangle rotation angle
Selecting this item sets the cropping rectangle angle to zero while leaving the other settings alone.
Orientation
These menu items offer shortcuts for changing the Orientation setting.
Proportions
These menu items offer shortcuts for changing the Proportions setting.
Crop Box Tool Bar

EHIIE This tool bar provides shortcuts to let you adjust the cropping rectangle as follows:

expands the crop box to include the entire input image
= centers the crop box horizontally
! centers the crop box vertically

shrinks the crop box to match the currently zoomed and scrolled view of the input image
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shrinks the rotated crop box so it fits entirely within the input image

This first shrinks the crop box (without altering its proportions) so its total width and height are
both less than or equal to the width and height of the input image. Then, if part of the crop box is



still outside the input image, it shifts the crop box just enough to position it inside the input
image.

Proportions

The Proportions control determines the ratio of width to height of the cropping rectangle. Your choices are
Arbitrary, Preserve Original, Custom, or a number of pre-defined standard proportions.

Arbitrary

Selecting Arbitrary lets you adjust the cropping rectangle without restriction to any proportions you
want.

Preserve Original

Selecting Preserve Original means the proportions of the cropping rectangle are locked to the
proportions of the input image.

Custom

Selecting Custom lets you enter a width and height and the proportions of the cropping rectangle are
locked to those proportions.

Width : Height

The Width and Height controls display the current proportions of the cropping rectangle. The values are
read-only unless Proportions is set to Custom, in which case you can enter your own proportions.

Custom Proportions List

If you find yourself frequently using custom proportions not available in the pre-define standard
proportions list, you can enter them in a list of up to four custom proportions and you will be able to
select them from a menu instead of having to type them in every time.

When Proportions is set to Custom, an extra button is displayed just to the right of the Height control.
Clicking this button displays a drop-down menu. Selecting the first item in the menu lets you create or
edit the list. Custom proportions you create subsequently show up in the menu. Selecting one of these
from the menu copies its width and height values to the Width : Height control and adjusts the cropping
rectangle accordingly.

Initially, the list is empty so the drop down menu only includes one item:

Edit Customn Proportions List

Selecting this item displays the following dialog box:

Custom Proportions X
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There are four slots — a slot is considered empty if either its Width or Height is 0. Suppose you
frequently crop images to proportions of 16:15 — just enter 16 for the width and 15 for the height in one
of the slots.

Custom Proportions X

Subsequently the drop down menu will include this option:

Edit Custom Proportions List

16:15

Selecting 16:15 from the list enters these values into the Width : Height controls and adjusts the crop
box accordingly. Similarly, you can add other custom proportions to the list and they will appear in the
menu as well.

To make a list of custom proportions available to future Crop transformations, create the list you want
and then use the Crop transformation's Settings Menu to save the settings as the defaults. This causes
the custom proportions list to be initialized with your selected proportions each time a new Crop
transformation is created.

Mask

xR

Optionally, Picture Window can display a solid color overlay over the parts of the input image that lie
outside the crop box as illustrated below.

You can change the transparency and color of this overlay, similar to the way masks are displayed. The
overlay makes it more obvious which pixels are inside or outside the crop box, but it can obscure details in
the image, especially if you select a low mask transparency. To remove the overlay, set its transparency to
100% by depressing the first button. While this looks like a mask, it is just cosmetic and does not affect the
results of the transformation.

Grid

e The Grid control lets you place a grid within the cropping rectangle as
Custom a composition guide. Standard grids are built-in and you can also
Golden Mean define a custom composition guide if you need some special kind of

‘Westhoff Diagonal Method H
Golden Triangle Left grld'
Golden Triangle Right

Circular

Dynamic Symmetry




None

Selecting None removes the grid. Just the cropping rectangle is displayed.

Nx N

Selecting N x N displays a rectangular grid with a fixed number of divisions both horizontally and
vertically. An additional control is displayed to let you set the nhumber of divisions. For the rule of thirds,
use a 3 x 3 grid.

Custom

Selecting Custom lets you select a custom composition guide. See Composition Guides in the help file
for details on creating your own.

Diagonal
Selecting Diagonal displays a grid consisting of just the two diagonals.

Golden Mean

The Golden Mean grid is another popular composition guide based on the golden mean proportion.

Westhoff Diagonal Method

The Westhoff Diagonal Method draws diagonal from each of the four corners.

Golden Triangle Left/Right

Another method based on diagonals




Circular

Creates a polar coordinate grid with N divisions

Dynamic Symmetry Method

The Dynamic Symmetry Method is similar to superimposing the left and right golden triangle grids.

Width/Height/Image Size

These controls provide a readout of the size of the cropping rectangle, based on the units you select. The
cropped image size in Mb is also displayed.

Margins/Angle

These controls display the current left, right, top and bottom margins in pixels. You can also set these
values by entering number manually or using the -/+ buttons. This is often a good way to make very small
adjustments to get an exact size.

Similarly, the current rotation angle (in degrees) is displayed and you can enter values into this control as
well.

If the rotation angle is not zero (i.e. the crop box is rotated), the margin settings become read-only and are
based on the bounding box of the rotated crop box.

Resizing

If Resize is unchecked, no resizing occurs and the part of the input image within the cropping rectangle is
copied directly to the output image. If Resize is checked, then additional controls appear to let you resize
the cropped image.

If Resample is unchecked, resizing is done just by changing the dpi setting without affecting the image
data. If Resample is checked, additional controls are displayed.
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This lets you set the dpi of the output image as well as its size in physical units or pixels. You can also
select the resampling method.



Settings Menu

Reset cropping rectangle in batch mode

Reset cropping rectangle in batch mode

If this item is checked, then when the Crop transformation is executed in batch mode, the cropping
rectangle is reset each time to the entire input image. Otherwise, the previous cropping rectangle is used.
This feature is primarily useful if you have set a break point on the Crop transformation to let you manually
adjust how each image is cropped.



Crop Marks

Crop marks are guides that make it easier to trim a printed image to an exact size.
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Input Crop Marks Output with 1 inch Gray Border

While you could just place a thin border around the image as a cutting guide, trimming the print would be tricky
because part of the border might be left behind, or you might over-crop to prevent this from happening. Crop
marks lie entirely outside the area to be trimmed so they avoid this problem.

Crop marks can only be used if the printer paper is large enough to leave room for them.

To trim the print, you line up a ruler with crop marks on each side of the image and cut across the print area
but not all the way across the page. Then you repeat with the perpendicular set of crop marks until the print
can be removed from the paper.

Using the Crop Marks Transformation
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Line Length/Thickness/Color

These controls let you set how long to make each of the lines that make up the crop marks, how thick to
make them and what color.

Setback

Setback is the distance between the ends of the crop marks and the part of the print you want to trim.
Margin

This selects the width of the margin (in the current units) to leave around the image.

Border Color

This control lets you change the color of the border. To leave the paper showing, use white.



Dehalo

The Dehalo transformation is designed to reduce light and/or dark halos in oversharpened images. The best
way to prevent halos is to use a sharpening transformation such as Multipass Sharpen that suppresses them.
However, from time to time you may need to work on an oversharpened file from some external source such
as a cell phone or the internet.

Halos arise when sharpening an image that has distinct edges between light and dark areas — light halos occur
on the light side of the edge and dark halos on the dark side. The width of the halos depends on the

sharpening radius.

A common, annoying artifact is a light halo that occurs in oversharpened landscapes at the boundary between
the bright sky and a darker mountain, horizon or tree line.
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The Dehalo transformation works by first detecting and then replacing halos by copying image data from
adjacent pixels. In some cases, it may fail to detect halos very near the edges of the input image.



Using the Dehalo Transformation
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El Display Halo Map

If this button is depressed, the output image is replaced with a halo map that shows where the
transformation has detected light or dark halos. Light halos locations are red and dark halos are green.
This halo map is a very useful aid when adjusting the Radius and Threshold settings (see below) as it lets
you see what parts of the input image will be modified.

Amount

The Amount control lets you blend a percentage of the input image with the output image to reduce the
effect. Or, if you use a mask, you can limit the effect of the Dehalo transformation to just part of the input
image.

Remove

The Remove setting lets you choose to remove only light halos, only dark halos, or both.

Radius

The Radius slider lets you match the approximate width in pixels of the halos you want to remove.
Halo and Difference Thresholds

For a halo to be detected, the brightness of the light and dark halos must differ by more than the Halo
Threshold, and the brightness of the light and dark areas just beyond the halos must differ by more than
the Difference Threshold.

Tips

Try to use the largest threshold settings that still detect the halos you want to remove. This will reduce the
amount of collateral damage done to other parts of the input image.

Using a mask to restrict the effects of the transformation to a subset of the input image makes it run faster.



Dehaze

The Dehaze transformation is designed to remove atmospheric haze from images. Without a depth map, this is
impossible to do correctly since there is no way for the program to tell the difference between haze and a
foreground object of the same color as the haze, However, by making certain assumptions, most hazy images
can be improved. Dehaze only works on color images.

Using the Dehaze Transformation
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Amount

The Amount control lets you blend a percentage of the input image with the output image to reduce the
effect. Or, if you use a mask, you can limit the effect of the Dehaze transformation to just part of the input
image.

Haze Color

Initially, the haze color is set automatically by the Dehaze transformation, but you can change it if
necessary. The default haze color is computed as an average of the lightest colors in the image.

Remove Haze / Add Haze

This setting lets you choose whether to add or remove haze from the input image.
Strength

This slider adjusts the strength of the dehaze effect.

Exposure Compensation

Removing haze from an image darkens it while adding haze lightens it. You can compensate for this effect
by adjusting the exposure compensation slider which darkens or lightens the output image by up to two
stops.



Denoise
The Denoise transformation is designed to remove various kinds of digital image noise.

Using the Denoise Transformation
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For faster response time, Denoise has its own preview area. You can increase the size of the preview by
dragging one of the corners of the dialog box. If you widen the dialog box, you can drag the vertical separator
bar between the controls and the preview area to enlarge one while making the other smaller.
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X - Preview Button
To preview the effect on the entire output image, click the button just above the preview area.

To re-center the preview, click on the input image in the main image area. You can also scroll the preview area
by clicking and dragging on it.

You can increase the size of the preview by dragging one of the corners of the dialog box. If you widen the
dialog box, you can drag the white diamond in the center of the vertical separator bar between the controls and
the preview area to enlarge one while making the other smaller.

A __ Difference Button

When the Difference button is depressed, the preview area displays the difference between the input image
and the preview image.

21 __ Magnify Preview Button

When the Magnify Preview button is depressed, the central portion of the preview area is magnified by a
factor of two, making it easier to see fine details. Clicking the button a second time restores the normal 1:1
display.

Amount

The Amount control lets you blend a percentage of the input image with the output image to reduce the
effect. Or, if you use a mask, you can limit the effect of the Denoise transformation to just part of the input
image.

Radius

The Radius slider determines the size of the area around each pixel that will be used in the noise reduction
process. The larger the scale of the noise, the more benefit you will get from increasing the radius. Large
radius values compute much slower however.

Strength

The Strength slider determines how aggressive the noise reduction will be, but this can come at the
expense of loss of image detail.

Tips

Sometimes different types of noise reduction work better for different parts of the image. In this case it may
be advantageous to do noise reduction in sequential stages using masks for each part.



It may take some experimentation to get the best combination of radius and strength for each type of noise.
For example, chroma noise in areas of solid color tends to be large scale and require a large radius and
lower strength, while salt and pepper noise is often better treated with a small radius and higher strength.



Detail Tool

The Detail tool provides you with a brush that copies detail and texture from one part of an image to another.
Most commonly it is used as a retouching tool to remove something you don’t want such as facial blemishes,
dust spots, etc.

The Detail tool is very similar to the Clone tool, but it copies only high-pass detail from one spot in the image to
another. High-pass detail is extracted by subtracting a blurred version of the input image from itself. You can
control the level of detail copied by varying the blur radius.

Using the Detail Tool
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Source and Target Cursors

Unlike most other transformations, the Detail tool operates directly on the output image. It has two cursors, a
source cursor that marks where image data is coming from and a target cursor that marks where image data is
going to be copied.

The source cursor is drawn in the shape and size of the brush and is distinguished from the target cursor by
having a small circle in its center while the target cursor has a cross:

When it starts out, the Detail tool has just a source cursor. To define the point where you want to start cloning,
click the mouse button. This sets the source cursor and displays a target cursor which now moves with the
mouse while the source cursor stays fixed. To start cloning, click and drag on the output image. As you move
the mouse, both cursors move together, and the output image is updated as you paint on it.

To reset the source cursor to a new location, shift-click on it.

Display Blurred Input Image |:|

When this button is depressed, a blurred version of the input image is displayed instead of the output image.
When it is raised, the output image is displayed normally. Displaying the blurred input image makes it easier to
select an appropriate value for the Blur Radius (see below).

When you click OK or Apply, this button is automatically raised so that the transformation produces its output
image.



Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Detail transformation. If you create a mask, you can use the amount control to protect parts of the input
image from being modified, a little like using masking tape to avoid painting an area.

Brush Settings
Radius

The Radius slider adjusts the brush size. You can also use the mouse scroll wheel to make the brush
larger or smaller.

Transparency

The Transparency slider lets you vary the transparency of the image data you copy over the output image.
The more transparent, the more subtle the effect.

Softness

The Softness slider lets you vary the brush from hard-edged to having a gradual falloff. The brush preview
area at the bottom of the dialog box lets you see how soft the brush is.

Spacing

The Spacing slider lets you vary the interval at which the brush is applied as you move it over the image. If
you increase it too much you will not get a smooth effect. Too small and the brush is hard to control.

Fadeout
The Fadeout lets you make the brush stroke fade out by becoming more transparent the long the paint.
Stylus Pressure

If you don’t have a tablet connected to your computer, this setting is ignored. If you do have a tablet with a
pressure-sensitive stylus, you can use this setting to determine which brush setting, if any, is adjusted
depending on how hard you press the stylus into the tablet surface.

Ignore

This causes stylus pressure to be ignored.

Controls Opacity

The harder you press, the less transparent the brush.
Controls Radius

The harder you press, the larger the brush.

Controls Hardness

The harder you press, the less soft the brush.
Controls Flow Rate

The harder you press, the smaller the spacing between brush applications.

Brush Shape n

The Brush Shape tool bar lets you make the brush circular, square, diamond shaped or custom. For
information on custom brush shapes, see the separate document: Creating and Using Custom Brush

Shapes.pdf.
Brush Width

The Brush Width slider lets you make the brush narrower. Alternatively, you can rotate the mouse wheel
with the Ctrl key held down.


https://www.dl-c.com/Documents/Creating%20and%20Using%20Custom%20Brush%20Shapes.pdf
https://www.dl-c.com/Documents/Creating%20and%20Using%20Custom%20Brush%20Shapes.pdf

Brush Angle

The Brush Angle compass control lets you rotate the brush shape. Alternatively, you can rotate the mouse
wheel with the Shift key held down.

Undo/Redo E:'

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
Continuous
This is the normal mode. The brush paints for as long as you hold the mouse button down.
One Shot
In this mode, the brush paints only once and then stops.
Blur Radius

The Blur Radius slider controls the level of detail copied. The larger the radius, the coarser the detail is
copied. Each stroke has its own blur radius. Changing this setting only affects future strokes and does not
affect any strokes that have already been applied.

The idea is to use as small a Blur Radius as possible while still blurring out the detail you want to replace.

To make this easier, you can depress the button in the upper right corner of the dialog box which

displays a version of the input image blurred with the current Blur Radius instead of the output image.
Settings Menu IE

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 Preview

The Brush Preview area at the bottom of the dialog box provides a visual representation of the size, shape,
softness and transparency of the brush. It cuts off beyond a certain size so it is only useful for small to medium
size brushes.

Reloading Previous Settings

If you use the Citrl-R keyboard shortcut to load the settings from the last use of the tool, you will restore not
only the brush and other tool settings but also all the strokes you applied to the previous image. To load the
previous settings without re-applying any strokes, use Ctrl-Shift-R instead.



Difference

The Difference transformation subtracts one image from another and places the result in its output image. It is
most commonly used to compare two images to see where there are changes.
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Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Difference transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.

Subtract Image
This control lets you select the image to subtract from the input image.

mfs|.. 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.

Another way to switch between inputs is to use the image browser. To see the input 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.

IO 5 - Difference X

Operation
Difference
This computes the input image minus the subtract image. Where the result is negative, the output is black.
Reverse Difference
This computes the subtract image minus the input image. Where the result is negative, the output is black.
Offset Difference
This computes the input image minus the subtract image, offset so zero is a mid-level gray.
Offset Reverse Difference
This computes the subtract image minus the input image, offset so zero is a mid-level gray.
Absolute Difference
This computes the absolute value of the input image minus the subtract image.
Strength
The Strength slider amplifies the differences between the two images to make them more visible.



Displace

The Displace transformation offsets its input image either by shifting it horizontally and vertically or by rotating
it and magnifying or reducing it.

This is not a very interesting transformation unless you use masks to vary the amount of offset for different
parts of the input image. In the examples below, masks were created using the Texture transformation and
cropped to match the size of the input image.

Using the Displace Transformation

Circular
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Mask 1 Mask 2 Rectangular Circular

Method

This setting lets you select Rectangular (at right angles) or Circular (magnification/rotation) as the offset
method.

Tile

When tiling is turned off, if a displacement runs outside the input image, the background color is used.
When tiling is turned on, image data is taken instead from the other side of the image.

Angle

This control is only displayed when Method is set to Rectangular. The angle indicates the direction
corresponding to a positive Shift. A Perpendicular Shift is offset by 90 degrees.

Background Color

This setting lets you control the color of an imaginary border around the input image. Where the
displacement runs outside the input image (see the black spots around the edges of the output images),
the background color is pulled into the output image.

Amount

Reducing the Amount cuts back the amount of shift specified by the other two sliders. If you create a mask
for the Amount, the effect can be scaled back for different parts of the input image.

Shift/Perpendicular Shift

These two Amount controls let you specify the amount of offset to apply to the input image in the horizontal
and vertical directions. Using a mask as illustrated above lets you create interesting distortions.

Magnification/Rotation

These two Amount controls let you specify the amount of offset to apply to the input image in the radial and
tangential directions. Using a mask as illustrated above lets you create interesting distortions.



Distort

The Distort transformation lets you stretch an image as though it were on a rubber sheet. You control the
distortion by specifying one or mare control points in the input image and where you want each of them to be in
the output image.

Using the Distort Transformation
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Input Distort Output
Control Points
Control points are displayed over the input image as small circles.

The Distort transformation starts out with four control points — one in each corner of the input image. These
control points lock down the four corners of the image, but you can remove or edit any of these control
points if you wish.

To create a new control point, shift-click on the input image. You can define up to a total of 12000 control
points.

To remove a control point, ctrl-click on or near the control point. You cannot remove the last control point
as there always needs to be at least one. If there is only one control point, the output image is simply a
shifted version of the input image.

To specify a target location in the output image for a control point, click and drag on it. This extends an
arrow from the control point to its desired location in the distorted image.

To adjust a control point’s locations, click and drag on the small circle or the arrowhead.
The current control point, if any, is displayed as a solid circle.
Method

Given a set of control points, there are many different ways to distort the image while still moving each
control point to its designated target location. The Distort transformation supports several methods each of
which produces different results: Shepard, Multiquadratic (Hardy), Inverse Multiquadratic, Thin Plate,
Gaussian and Sinc. All the methods except Shepard distort the image using 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 more as a special effect.

It is difficult to predict the results from the different methods, so it is worth experimenting. Sometimes the
differences are subtle while other times they can be very obvious.

If you select the Multiquadratic, Inverse Multiquadratic, Gaussian or Sinc methods, an R slider is displayed,
providing you 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 individual control
point. The larger the weight of a control point relative to the ones nearby, the larger the area it drags with it.
The weight of the current control point, if any, is displayed via the Weight slider:
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Drop Shadow

The Drop Shadow transformation works with an input image and a mask that identifies an object in the input
image. It then places a drop shadow behind the object in the output image.

Input Mask
Using the Drop Shadow Transformation

Mask
Use this control to select the mask for the input image.

Angle

This control sets the angle of the light source. The shadow is cast in the opposite direction.
Offset

This slider sets how far the shadow is offset from the masked object.

Transparency

This slider controls how transparent the shadow is.

Blur Radius

This slider controls how soft the shadow is.

Shadow Color

This control sets the color of the shadow.



Edge

The Edge transformation locates and enhances the edges in an image. It supports several different edge
detectors.
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Input Edge Output
Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Edge transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.

Method

Roberts Laplacian
Action
Compute

Selecting Compute causes the input image to be replaced by the output of the edge detector as illustrated
above.

Lighten / Darken

Selecting Lighten or Darken causes the input image to be copied to the output image and then lightened or
darkened where there are edges.

Color Space

Strength

The Strength slider amplifies the output of the edge detectors, making edges more or less prominent.



Emboss

The Emboss transformation produces a special effect that makes parts of the input image appear to be
embossed into the image plane and viewed with light coming from an angle.

[ Emboss X
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Input Emboss Output
Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Emboss transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.

Radius

Adjusting the radius setting makes the embossing effect stronger but coarser. You can compensate for the
weaker effect of small radius values by increasing the Height setting (see below).

Method

/

Normal

‘ Vo
Shadow
Angle

This Compass control lets you set the angle of the light source. By convention the light is normally oriented so
it comes from the upper left corner.

Height

This slider amplifies the embossing effect.

Color Space

This control lets you emboss in HSV, HSL or RGB. The effects are similar.



Equalize

Normally, histograms are modified as a side effect of changing curves. It is possible, however to specify a
histogram and compute what curve you have to apply to an image to get its histogram to match. While an
exact match is impossible, an approximate can be achieved.

The term histogram equalization refers to adjusting an image so that its histogram is constant. In other words,
so that all gray levels occur in equal numbers of pixels. Histogram equalization is a well-known technique of
local contrast enhancement and has been used to bring out detail in medical X-ray images. While it does tend
to bring out detail, histogram equalization often does not produce a pleasing photographic image for normal
subjects.

It is possible to derive a curve that, when applied to an image, changes its approximate histogram to any
shape at all, not just a constant level. This is what the Equalize transformation does.

Using the Equalize Transformation
Here is an example of straight histogram equalization.
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Input Equalize

The curve on the left is the desired histogram shape—in this case a constant. The curve on the right is the
curve that must be applied to the input image to get it to have the desired histogram.

Amount

The amount control blends a percentage of the input image with the output image to scale back the effect
of the Equalize transformation. If you create a mask, you can use the amount control to localize the effect
of the transformation to parts of the input image.

Color Space
This lets you select the color space you want to work on.
Curves

The curve on the left is the one you adjust to shape the histogram. The curve on the right is for
informational purposes only. The histogram in the background of the left hand curve is the histogram of the
input image. The histogram on the right hand side is for the output image.

Tips
Setting the desired histogram lower in the center and higher at the ends increases contrast by increasing the

number of shadow and highlight pixels and reducing the number of midtone pixels. Setting it lower at the ends
and higher in the center reduces contrast.
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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 make 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 bottom and top 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 de-emphasize:

Brightness -- this creates an overall preference for midtones and suppresses very dark or very light pixels
which are likely to represent lost shadow or highlight detail. High levels of the brightness setting tend to
produce images with more of less even brightness throughout.

Contrast -- the 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 -- the creates a preference for highly saturated pixels. This has no effect on black and white
images.

Masks for each input image are created based on a combination of these three. To reduce artifacts at
edges, you can blur these masks by a selectable Blur Radius.



Using the Expand Dynamic Range Transformation
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Note the recovery of highlight and shadow detail.



Amount

The amount control blends a percentage of the input image with the output image to scale back the effect
of the Expand Dynamic Range transformation. If you create a mask, you can use the amount control to
localize the effect of the transformation to parts of the input image.

Overexposed Image

This lets you select the overexposed image. If you leave it blank, no shadow recovery is performed.
Underexposed Image

This lets you select the underexposed image. If you leave it blank, no highlight recovery is performed.
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 midtone 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 increases or decreases the contribution of the underexposed and
overexposed images relative 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 and other settings. Clicking the Final Curve tab displays the final shaping curve.



Export

The Export transformation is designed for use with batch workflows. It copies its input image through to its
output image but, as a side effect, it also saves its input as an image file. Before saving, it can optionally resize
the image and convert it to a standard color space. Export can also be configured to send its output to the
clipboard or to pass it through as its output image.

For more information on batch processing, please see the separate document Batch Processing.pdf.

Save to
This controls lets you determine what to do with the exported image.
File — The exported image is saved as an image file.

When selected, additional controls are displayed at the bottom of the dialog box to let you control the
location, name and type of file to save. The output image is an exact copy of the input image.

Clipboard — The exported image is copied to the clipboard instead of being written to a file.

When selected, the file controls are hidden, and 16-bit images are automatically converted to 8-bit since
the clipboard cannot hold 16-bit images. This option is not especially useful in batch operations unless you
place a breakpoint on the transformation and paste the clipboard to another application while Picture
Window is paused. The output image is an exact copy of the input image.

Output Image — The exported image becomes the output image of the transformation instead of being
written to a file.

When selected, the file controls are hidden, and the output image displays a preview of how the exported
image looks. Use this option to prepare images for export without actually exporting them.

Resize / Resample
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These settings let you resize the image before saving it.
If Resize in not checked, no resizing is performed, and the rest of the controls are hidden.

The To setting determines the size of the exported image, either in pixels or in physical units. If you select
pixels, the Resample box is always checked. If you select physical units, you can opt to resample the image or
not. If you don’t resample, the resolution in dpi is adjusted to set the physical size of the image, but the pixels
remain unchanged.

You can resize to a specific width or height, so the longest or shortest side is a specific length, or so that the
image fits within a rectangular bounding box of given width and height. A further option lets you size to a
bounding box but then fill any unused space with a solid Fill Color. Finally you can set the desired image size
in megapixels.



Orientation

You can set this to Original, Landscape or Portrait. Selecting Original causes the original orientation to be
preserved. Selecting Landscape or Portrait causes the exported image to be rotated 90 degrees if it is not
already in the selected orientation.

Sharpen

You can set this to None, Light or Heavy, depending on how much you want to sharpen the image before
saving it.

Profile

Select what color space, if any, you want to convert to before saving. When saving for the web, select SRGB or
Gamma 2.2.

The following controls are only displayed when saving to a file:
Folder
There are three Folder options:

Original — if you select this option, the export folder is set to the folder containing the original file, if any.
The original file is the one selected by a File Open at the top of the branch containing the Export
transformation. If there is no original file (if the top of the branch is not a File Open), the default folder is
used instead.

Custom — if you select this option, the export folder is set to a folder you select on the following line. Click
the yellow folder button to select the folder in which you want to save image files.

[ewon -]

Original Subfolder — if you select this option, the export folder is set to a subfolder of the original folder
(see above). The folder you select must be a subfolder of the original folder.

Ask — this option is primarily intended for use in batch operations. If selected, when encountering the first
file in the batch file list, Picture Window asks you to select the export folder using its standard Select Folder
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Select Folder Cancel

Navigate to the folder you want to select and click Select Folder. If the folder does not exist, use the
New Folder button at the top of the dialog box to create it and then double click on it and select it. The
starting folder for the dialog box is set from the current Custom folder (see above). If no Custom folder
is specified or if the Custom folder does not exist, the Original folder is used. If there is no Original
folder, the default folder is used.

Subsequent files in the batch file list are exported to the same folder you selected for the first file
without asking each time.

If you use Export not withing a batch process, Picture Window asks for an export folder every time.



Save As
Use this control to select the image file type.
Filename

If you select Original, the file will be saved with the same name that is associated with the input image (if any).
If you select Ask, the program will ask you for what name to save under for each file. If you select Sequence, a

numbered sequence of filenames is created starting with the First Filename by appending “1”, “2”, etc. If you
select Template, you can enter a custom filename, optionally including macros.

The filename you enter should not include an extension as this is automatically appended based on the
selected file type.

If File Exists

This setting determines what happens if a file of the same name already exists.
Overwrite — replace the old version with the new file
Ask — ask what to do
Add Version Number — add a version number to make the new name unique
Skip — don’t save the new file

Save Options

These settings let you decide what metadata to include with the file and whether or not to convert to 8-bit
before saving.

Write File

Clicking this button exports the current input image. This is useful for testing Export before running a batch
process. Normally, to export you can just use the File/Export command from the main menu.

Settings Menu

«  Export during batch processing
Export during scripts
Export during batch processing

This is the default setting -- If Save to is set to File or Clipboard, images are exported only when you are
executing a batch process. If Save to is set to Output Image, the exported image is copied to the output
image whether a batch process is running or not.

Export during scripts

This setting is provided to allow Export to write its output file or save its result to the clipboad when you
load a script or workspace script. This option would normally be used when a script file is provided as a
command line argument and you want to run the script unattended.

Selecting one option deselects the other.



Extract Channel

Color spaces are three-dimensional, meaning that it takes three humbers to uniquely define a color. Depending
on the color space, these three numbers might be red, green and blue or hue saturation and brightness, or
some other scheme. An image made up of just the values of one of the three dimensions is called a channel.
Thus the red channel of an image is a black and white image made up of just the red components of a color

image.
Using the Extract Channel Transformation
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The control determines which channel you want to extract from the input image.




Fan

The Fan transformation warps its input image into the shape of a fan bounded by circular arcs on the top and
bottom and straight lines on the sides. You control the degree of rotation by setting the radius of the bottom
circle. The size of the output image is set by preserving the length of the horizontal midline on the image. Parts
of the image below the midline are compressed, parts above the midline are expanded.

The transformation supports two different warping methods: Fan and Full Circle. The Fan method warps the
image into a fan shape that you can control. The Full Circle method warps the image into a full circle and the
resulting image is square.

Using the Fan Transformation
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Background Color

This sets the color of the background behind the fan image.
Method

This lets you select Fan or Full Circle.

Inner Radius (Fan method only)

The Inner Radius slider sets to radius of the circle at the bottom of the fan. The lower limit is set by the
proportions of the input image.

Output Image Size (Full Circle method only)

This control determines the size of the output image in pixels. The output image is always square.
Angle (Full Circle method only)

This control determines the position of the seam where the two ends of the image meet.
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File New

This top-level transformation is created as a side effect of the File/New command from the main menu. It
creates a new image filled with a solid color.

[m ' File New — [} X
ancel| o [ oo [ 2 [ 3]
2rocoo ]

1000

1000

100

Type
This control lets you select the type of image you want to create. The options are:
Binary
8-Bit Black and White
24-Bit Color
16-Bit Black and White
48-Bit Color
Width and Height
Enter the desired width and height of the new image in pixels.
Resolution
Enter the desired resolution in dpi (pixels per inch).

Image Color

Use this control to set the color of the new image. The selected color is converted to black and white if the new
image is black and white.



File Open

This top-level transformation is created as a side effect of the File/Open command from the main menu. It
creates a new image by reading it from an image file. If you want to change which file is opened, double-click
on the File Open transformation to display its transformation dialog box:

If you just want to open a different file, click the D button on the tool bar and select the new file. Then click OK
to close the dialog box and propagate the changes to all the downstream images.

If you created the File Open transformation via a File/Open Multiple command, the File List will contain a list of
all the files you selected. If there are more files than will fit, a scroll bar is displayed to the right of the File List.

Can

H:\Pictures\IMG\ACADIA. TIF

H:\Pictures\IMG\Acadia Fall.tif
H:'\Pictures\IMGY\Angel.tif

Editing the File List

The red dot marks the current file in the file list. This is the file whose contents are currently loaded into the
transformation and which is available to downstream images to process. The other files are not loaded, but
their pathnames are available to load later. To make a different file in the list current, click to the left of its
pathname in the list, or you can use the mouse scroll wheel to move the red dot up or down a file at a time.
This causes the previous file to be closed and the new file to be opened in its place.

To replace the current file list with one or more different files, click the D button on the tool bar and select the
new file(s).
To add files to the current list, click the E button on the tool bar and select the file(s) you want to add.
Files in the list can either be selected (white background) or deselected (gray background).
To select a single file, click on its pathname.
To toggle whether a file is selected or not, Ctrl-click on its pathname.
To select a range of files, click on the first one and Shift-click on the last one.

To remove the currently selected files from the file list, click the @ button on the tool bar.

To rename a file in the file list, click on its pathname to select it and then click the @ button on the tool bar.
This brings up a dialog box you can use to enter the new filename.

The remaining buttons on the tool bar are used for batch operations which are described in a separate
document.



Single/Multiple Batch

[

This tool bar is grayed out unless the image tree contains more than one File Open having more than one file
selected. For more details, see the separate Batch Processing documentation.

Caption

When you save a script (or workspace script) file without image names, all the File Open transformations are
saved with empty file lists. When you open the saved script, the File Open transformations detect that the file
list is empty and ask for a pathname to open. If there are multiple File Opens in the script, it can be confusing
which file the script is asking for. This is where the Caption comes in. If the caption is empty, the normal
caption of Open Image File is displayed at the top of the Windows File Open dialog box. If you supply a
caption, it is displayed instead to let the user know which file the script is asking for.



Fill Tool

The Fill Tool lets you select one or more fill points in its input image. Each of these fill points is then enlarged to
form a region consisting of all adjacent pixels with a similar color. Finally, a solid color is painted over each
region in the output image. Each fill point has its own fill threshold and fill color. The fill threshold controls how
similar colors have to be to the color at the fill point to be included in the fill region. The fill color is the color that
is painted on the output image for the fill region.

In the following example, the Fill Tool is used to replace the irregular solid black background behind the
subject:
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Input with Overlay Fill Tool Output

Input Image Overlay
The Fill Tool displays an overlay on the input image to let you specify where the fill points are located.

To define a fill point, shift-click on the input image. You can mark up to 256 different fill points per image. The
new fill point’s threshold and color are set from the Threshold slider and Color control.

To reposition a fill point, click and drag it.
To remove a fill point, ctrl-click on it.

To select a fill point, click on it. The current fill point is displayed in the input image overlay with a cross. The
threshold and color of the selected fill point are used to set the Threshold slider and Color control.

To deselect a fill point, click on the input image away from all the existing fill points. This lets you adjust the
Threshold slider and Color control without affecting any of the existing regions.

Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Fill Tool. If you create a mask, you can use the amount control to localize the effect of the transformation to
parts of the input image.

Threshold
This slider adjusts fill threshold. If there is a current fill point, its threshold is adjusted.

Smaller threshold values yield smaller regions that more closely match the color of the input image at the fill
point. Larger threshold values produce larger regions that include less similar pixels. In the example above,
selecting too large a threshold causes part of the subject to be filled along with the background:

Color

This control lets you set the fill color. If there is a current fill point, its color is adjusted. If the input image is
black and white, the color is converted to a neutral gray according to the luminance of the selected color. To do
a colored fill on a black and white image, you need to convert it to a color image before using the Fill Tool.



Settings Menu

Remove All Control Points

Remove All Control Points — removes any existing control points while leaving the other settings and mask
unchanged.



Filter

The Filter transformation applies one image or solid color to another like a filter. The end result is like
sandwiching two transparencies and viewing them on a light box. Mathematically, the two images are
multiplied together. There is a tendency for filters to darken the image they are applied to and the Filter
transformation has an Exposure Compensation slider you can use to lighten the result.

Here are two examples—the first one filters with a solid color filter and the second with a colored gradient
image.

I8 Filter
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Amount

The amount control blends a percentage of the input image with the output image to scale back the effect of
the Emboss transformation. If you create a mask, you can use the amount control to localize the effect of the
transformation to parts of the input image.

Filter

This control lets you select a solid color or a filter image. If you use an image, it must be the same size as the
input image in pixels.

L1 [ 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.

Another way to switch between inputs is to use th