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Abstract

The CMS(color management system) software was to enable consistent color
reproduction from original to reproduction. The CMS was to create RGB monitor and
printer characterization profiles and then use the profiles for device independent color
transformation.

The implemented CMM(color management module) used the CIELAB color space
for the profile connection. Various monitor characterization model was evaluated for
proper color transformation. To construct output device profile, SLI(sequential linear
interpolation) method was used for the color conversion from CMYK device color to
device independent CIELAB color space and tetrahedral interpolation method was
used for backward transformation. UCR(under color removal) based black generation
algorithm was used to construct CIELAB to CMYK LUT(lookup table).

When transforming the CIE Lab colour space to CMYK, it was possible to involve
the gray revision method regularized in the brightness into colour transformation

process and optimize the colour transformation by black generation method based on
UCR technique.
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For soft copy colour proofing, evaluating several monitor specialism methods
showed that LUT algorithm was useful. And it was possible to simplify colour
gamut mapping by constructing both the look-up table and the colour gamut
mapping algorithm to a reference table.
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Fig. 1. RGB to PCS color transformation module.
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Fig. 2. CMYK to PCS color transformation module.
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Fig. 3. PCS to CMYK color transformation module.
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Fig. 4. CMYK to CIELAB color transformation results for proposed method.
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Table 1. Digital Color Proofing Device Calibration and Color Transformation Results

dEab94 Average Std Max Min
CMYK LUT 1.3316 0.7396 5.0954 0.0251
Calibration 0.3987 0.4031 2.1361 0.0156
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(a) color differences (b) histogram of (a) (c) CDF plot of (a)

color transformation results for proposed method.
(b) histogram of (a) (c) CDF plot of (a)

Fig. 5. CIELAB to CMYK
(a) color difference
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Table 2. CIELAB to CMYK Color Transformation Result

Average Std Max Min
dEab94 1.0499 0.5613 2.4006 0.3490
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Fig. 6. Lab to CMYK color transformation results without printer profile using conventional
CMM (a) color difference (B) CDF plot.
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Fig. 7. Lab to CMYK color transformation results with printer profile using conventional
CMM (a) color difference (B) CDF plot.
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Fig. 8. Lab to CMYK color transformation results with printer profile using proposed
CMM (a) color difference (B) CDF plot.

Table 3. Lab to CMYK Color Transformation Result

Conventional Conventional Proposed Proposed
CMM without CMM with CMM with CMM with

Profile Profile Profile(CMY) | Profile(CMYK)
Average 11.2435 5.2026 1.2868 1.0499
Max. 17.0993 8.87 24675 2.4006
Min. 4.8258 1.7225 04874 0.3490
Std. 3.5766 1.7409 05271 0.5613
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Fig. 10. CDF(cumulative distribution function) plot of different CMMs.
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Fig. 11. ColorPallet software.
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Fig. 12. ColorProof soft copy mroofing software. Fig. 13. Profile inspection function.
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