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Generation Method of Color Gamut Mapping Look-up Table
Uniformly Selected in the CIELAB Color Space
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ABSTRACT

Gamut mapping is a technique that acts on cross-media color reproduction to transform a color between
devices for the purpose of enhancing the appearance or preserving the appearance of an image. Gamut
mapping essentially produces color conversion error which depends on the gamut mapping method, source
and destination devices, and sample points for gamut modeling. For color space conversion between monitor
colots-and printer colors, empirical representation using sample measurements is currently widely utilized.
Color samples are uniformly selected in the device space such as CMY or RGB, represented as color
patches, and then measured. However, in the case of printer, these color samples are not evenly distributed
inside the printer gamut and the color conversion error is increased. Accordingly, this paper introduces
a equally distributed color sampling method in CIELAB space, a device- independent color space, to reduce
color conversion error, and the performance is analyzed via color space conversion experiments using
three—dimensional interpolation.
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Look-up table with uniform CMY sample points

(a) CMY signals (b) CIELAB color space (c) AB plane in the CIELAB
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Fig. 2. Fictive CIELAB sample points
(a) CIELAB color sapce (b) AB plane in the
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Look-up table with fictive CIELAB sample points

(a) CMY space (b) CIELAB color space (c) AB plane in the CIELAB
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Fig. 4. Tetrahedral division of a subcube
(a) the location of tetrahedons in a subcube
(b) tetrahedron conditions
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Fig. 5. Corresponding measured cube corresponding
to fictive cube in the CIELAB
(a) Fictive cube table (b) Corresponding
measured cube table
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Fig. 6. Color distribution of monitor in the CIELAB
(a) CIELAB color space (b) CIELAB AB plane
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Fig. 9. Color distribution of Mecbeth ColorChecker
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(a) CIELAB color space (b) AB plane in the
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Table 1. Color difference comparison with Fuji color target () represents the maximum color difference

Average color difference for

Average color difference for

Test Color conventional method proposed method
Skin Colors 296 ( 377 174 ( 3.82)
Gray Ramps 4.04 (13.52) 295 ( 9.23)
Primary Color Ramps 5.31 (44.03) 396 (21.25)
Entire Color Difference 4.44 (44.03) 321 (21.25)

Table 2. Color difference comparison with Macbeth ColorChecker () represents the maximum color

difference
Average color difference for Average color difference for
Test Color .
conventional method proposed method
24 colors 4.51(20.14) 2.84 (5.33)
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Fig. 10. Color difference comparison
(a) Fuji color target (b) Macbeth Color-

Checker
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