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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 the gamut mapping method, source and destination
devices, and sample points for gamut modeling. For color space conversion between
monitor colors 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 expeariments using tetrahedral interpolation.
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Fig. 1. 3D fictive CIELAB equidistance sample points
{a) CIELAB color sapce (b) CIELAB AB plane
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Fig. 2. LUT with 3D fictive CIELAB equidistance sample points
(a) CMY space (b) CIELAB color space (c) CIELAB AB plane

HolZg & o 4dANE A Fid A4 ZEHY Aod g&] 9 A
AR BAE F&A "ok 283, QAR A G doM e dEH FA R ojn|
Ao} UL whiet HFe o] Mool st HPAgE 445 (hue angle)el ©f
& AR AedS FHoR AQgse PHE AL ATGI6] HAE AMEE AES Fuji
color target IT87/1% 2UH #H A& o434 dlAEFT. Fuji color target] 72§ 26471
F A7t ZAY A9y Qi EAER, 4EF ZUHY A 21670 F158709 Ao
ZTUE BEY R EATY. HAE AF AEXEE 1Y 33 2H 49 HERAUAT
A FEE £¥HEry s AMRE ZTHHE Epson Photo Styluse] 3, Biue noise mask[4]E
A28 A StZEYE § PCL(Printer control language)S o] &34 360dpi Mo E &4
# ¥ =47 (TECHKON SP820 A)E D5, 25 Aloke] EzA02 £33
¥ 1% 29 102 H2E 9ug A¥Y HENY A7 L o, & A43E Jebdn, 9
of AbEd MAEAZ 4 (1) 2o

A Eg=V (0B + (aa)?+ (ab)? 1



(a) (b)
Fig 3. Color distribution of Fuji color target in the CIELAB
(a) CIELAB color space (b) CIELAB AB plane

Table 1. Color difference comparison with Fuji color target
() represents the maximum coler difference

Test Col Average color difference for Average color difference for
s or conventional method proposed method
Skin Colors 2.96 (3.77) 1.74 (3.82)
Gray Ramps 4.04 (13.52) 295 (9.23)
Primary Color
5.31 (44.03 .96 (21.25
s ( ) 396 ( )
Entir 1
mire Color 444 (44.03) 321 (21.25)
Difference

Table 2. Color difference comparison with monitor patches
() represents the maximum color difference

Average color difference for Average color difference for
conventional method proposed method

Test Color

216 colors 15.57(60.92) 13.38 (54.97)
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Fig 8 Color difference comparison

{a) Fuji color target (b} Monitor patches
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