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(A Study on the Gamut Mapping Method of the Wide Gamut
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Abstract

In these days, the technology development of the imaging/optic industry and the digital broadcasting replace the
classic CRT with the new display devices that is getting slimmer and larger. Especially, when the general TV signal is
applied directly to the wide gamut display using LED or laser, which can display higher chromatic colors that can’t be
reproduced on CRT, the color distortion occurs and it causes serious problems. Thus, in this paper the gamut mapping is
studied, which gets rids of the color distortion and utilizes the wider color gamut than that of the CRT sufficiently. In the
gamut mapping the general mapping concept is the increasement of the chroma on the same hue plane, but it causes the
over chromatic enhancement. So, the vector mapping, which increases the lightness and the chroma at the same time, is
proposed to prevent the side effect. In the vector mapping the chromaticity is maintained constantly, hence the image can
be seen more natural than that of the chroma mapping. By using the gamut fitting, it is compensated that the tone
disappearance or the contour effect that is arose from the geometric properties of the input and the output color gamut.
These gamut mapping and gamut fitting can prevent the color distortion and reproduce the natural image on the wide
gamut displays.
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Fig. 1. Color Gamut of sSRGB, LED, MPD.
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Fig. 2a. Color Gamut on L+asb+ space.
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Fig. 2b. Color Gamut on WYV space.
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Fig. 8. Result of Chroma Mapping After Fig. 9. Result of Vector Mapping.
Gamut Fitting.
s ¥ . ¢ t -
7T‘¥::#ﬁ 5 i S N
ot bk =
Fachinl it /
e
238l 10. hue=0,1800l M 2] A3 ARAL: (g) RN (b) * /A UE (o) HE
Fig. 10. Gamut Mapping on hue=0,180 : (@) Chroma (b) Chroma/Gamut Fitting (c) Vector.
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Fig. 11. Gamut Mapping on hue=150,330 : (a) Chroma (b) Chroma/Gamut Fitling (c) Vector.
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® 1. GretagMacbeth ColorChecker
Table 1. GretagMacbeth ColorChecker.
No. Name Y X y R G B
1 dark skin 0.097 0.410 0.363 5 20 13
2 light skin 0.356 0.383 0.357 143 79 57
3 blue sky 0.191 0.250 0.267 29 51 86
4 foliage 0.130 0.339 0436 24 38 13
5 blue flower 0.244 0.270 0.255 60 58 113
6 bluish green 0.427 0.263 0.360 34 132 103
7 orange 0.293 0.508 0.409 179 51 6
8 purplish blue 0.118 0.215 0.189 17 27 96
9 moderate red 0.192 0.463 0313 142 23 31
10 purple 0.065 0.290 0.218 27 11 37
11 yellow green 0436 0.377 0.49% 89 128 12
12 orange yellow 0431 0472 0.441 202 93 7
13 blue 0.062 0.188 0.140 7 12 79
14 green 0.236 0.305 0.49% 15 78 15
15 red 0.118 0.542 0.318 114 7 11
16 yellow 0.5% 0.447 0.476 217 148 3
17 magenta 0.193 0.372 0.244 129 23 76
18 cyan 0.199 0.196 0.269 -8 63 2]
19 white 0.887 0.314 0.331 226 227 223
20 neutral 8 0.584 0.313 0.329 149 149 148
21 neutral 6.5 0.358 0.313 0.329 91 91 91
22 neutral 5 0.203 0.313 0.329 52 52 52
23 neutral 3.5 0.093 0.310 0.327 23 24 24
24 black 0.034 i 0.308 0.323 3 9 9
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