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Introduction

Gray Component Replacement (GCR) is a technique
that replaces roughly equal amounts of cyan, magenta,
and yellow ink in a given process color mix with an
appropriate amount of black ink. GCR affects the

shadows, grays, colors, and details throughout a picture.

One of the advantages is, that in the shadows the total
ink coverage (TIC) is much smaller, relying more on
the black separation to provide details in the shadows.
GCR images are also less sensitive to the variability of
the process of printing, as well as saving Cyan,
Magenta, and Yellow inks being used in the image.

Black point compensation will also be tested in con-
junction with the differences in GCR settings. Black
point compensation finds the darkest point on a source
image space and matches it to the darkest point on the

ICC color managed image space.

The objective of this study is to examine the visual dif-
terences in GCR settings in color profiling software, in
particular the Kodak ColorFlow profiling software
package.

Procedure
The Heidelberg Sunday 2000 web press was used for
the testing purposes of this study. Kodak ColorFlow
v2.1 (TF_08) was used to create 4 separate ICC press
profiles with the following characteristics:

a. 0% GCR /280 TAC

b. 40% GCR /280 TAC

c. 88% GCR /280 TAC

d. 100% GCR /280 TAC
All profiles were measured using the GretagMacbeth
Spectrolino Spectroscan, and identical settings, as seen

in Figure 1, were used for all profiles: 100% Max Black,

33| Test Targets 3.1

0% Black Start and applied through the same proce-
dure in Adobe Photoshop 7.0, shown in Figure 2.

These settings were applied to an Adobe RGB tagged
TTF file for use in this study. Because of this, a percep-

tual rendering intent was used when applying the pro-
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Figure 1: Kodak Advanced Black Settings
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Figure 2: Photoshop Custom CMYK Settings

files to the images, which would allow for a visual

analysis of the images side by side.

It is sometimes hard to see the differences between
GCR settings because, if they do what they should, you
shouldn’t be able to see a difference in the actual image.

To compare the different settings, a separate image file

Image

A

4 -

100 GCR

Figure 3
ICC GCR

Black Channel

Images courtesy of Patti Russotti

Black Channel

Figure 4
Photoshop GCR

Test Targets 3.1

34



using only the black channel was created to be able to
show the differences in GCR settings. As shown in
Figures 3 and 4, the black channel is on the right of the

image for which it is being used.

After creating the ICC GCR files, the same image file
was used to create 4 different Photoshop-created GCR
files. These files had characteristics similar to Kodak
ColorFlow:

a. Low GCR / 280 TAC

b. Medium GCR /280 TAC

c. High GCR /280 TAC

d. Maximum GCR /280 TAC

Figure 4 shows the Custom CMYK Settings in
Photoshop 7 that was used to create one of the four test

images.

Another test was performed using Photoshop's Black
Point Compensation (BPC) function. This option
determines how the dark image information is handled
within the CMM. When leaving the BPC box
checked (which is the most common procedure when
creating a profile), the darkest neutral color of the orig-
inal color space is mapped on to the darkest neutral
color of the new color space. When the box is
unchecked, the darkest neutral color is mapped to
absolute black. After creating the original 4 profiles,
black point compensation was enabled for comparison.
The images in Figure 5, when compared to the Figure
3 and 4 images represent this function including the
different GCR settings for comparison.

Results
When evaluating the differences in GCR settings there
is little difference in the images visually. When com-
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Black Point Compensation

paring Photoshop to ICC-based GCR implementation
(Figure 6) using Photoshop’s Info Palette, there is a sig-
nificant difference in the numerical values of the same
measured area. As shown below, the ICC 100% GCR
used over 100% total ink correctly. The Photoshop
100% used less than the 100% GCR for a very dark
area. Photoshop might assume that a very high density
color can be achieved with black only, which might not
be appropriate. Both images look pleasing to the eye,
and show very little color difference except a little less
modulation in the dark areas for the 100% Photoshop

image.

For the images tested in this study, the black point com-
pensation test showed the same results as the GCR test.
No real difference was noticed between the images, and
GCR settings.

ICC 40% GCR
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Figure 6

Conclusion

SWOP’s  specification for Gray Component
Replacement states that the maximum GCR that
should be used would be 60%, because if GCR 1is used
in excess it can limit options for editorial color changes
in prepress or interfere with color adjustments for pre-
cise matching on press. It can also result in shadows
and black areas that have a loss in detail and color. At
GCR levels above 60%, SWOP recommends that the
printer use caution in printing, and use appropriate
testing. This was true for a film workflow, but might
not apply for color managed digital workflows as
shown in this report.

It is unknown how Adobe and Kodak implement
GCR into their products or what the algorithms are
that create the black channels. We can assume that
Kodak uses LAB values to create their black.
However, when the tests were conducted, the values of
the ICC-based GCR images did not correctly imple-
ment GCR, as shown in Figure 6, but all images
looked similar to each other. Photoshop was able to
use GCR correctly, however, each image was slightly
different. From this experiment we can see that the
algorithms used in Photoshop and Kodak Colorflow
differ in implementation, and visually.

References
SWOP, Incorporated (2001). SWOP for the New
Millenium: 2001 (9th edn.). Marblehead, MA: Author.

International Digital Enterprise Alliance and
GRACol Committee (2002). General Requirements for
Applications in Commercial Offset Lithography —
GRACo! 6.0. Alexandria, VA: Author. Also available as
supplements of June 2002 issues of Graphic Arts
Monthly and Graphic Design: USA.

Cost, Frank. (1997). Pocket Guide to Digital Printing.
Albany, NY: Delmar.

Test Targets 3.1 | 36





