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(Chromatic adaptation model for the variations of the luminance of the
same chromaticity illuminants)
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Abstract

In this paper, we propose the chromatic adaptation models (CAM) for the variations of the luminance levels. A
chromatic adaptation model, CAMAY | is proposed according to the change of luminance level under the same illuminants.
The proposed model is obtained by the transform the test colors of the high luminance into the corresponding colors of
the low luminance. In the proposed moodel, the optimal coefficients are obtained from the corresponding colors data of the
Breneman’s experiments. In the experimental results, we confirmed that the chromaticity errors, Au’v’, between the

predicted colors by the proposed model and the corresponding colors of the Breneman’s experiments are 0.004 in u'v'
chromaticity coordinates. The prediction performance of the proposed model is excellent because this error is the threshold
value that two adjacent color patches can be distinguished. Additionally, we also propose equal-whiteness CCT curves
(EWCs) by CAMAY according to the luminance levels of the surround viewing conditions. And the proposed EWCs can
be used as the theoretical standard which determines the reference white of the color display devices.
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Fig. 1. The conditons of surround viewing conditions
and necessity of chromatic adaptation model
and the proposed chromatic adaptation model
for the variations of the luminance of the same
chromaticity illuminants.
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Fig. 2. A block diagram for chromatic adaptation model,
CAMAY, for the variations of the luminance

of the same chromaticity illuminants .
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Table 1. Element functions’ coefficients of the transfer
matrix M Ay Of chromatic adaptation model,
CAMAY, for the variations of the luminance
of the same chromaticity illuminants.
M aij bij Cif
Mu 0.2254 0.7691 0.0066
Mz -0.1966 0.1993 -0.0026
Mis -0.0186 0.0197 -0.0012
Mor -0.1275 0.1306 -0.0031
Mz 0.1112 0.8873 0.0015
Mz 0.0104 -0.0112 0.0007
Ms 0.6355 -0.6743 0.0383
Mz -0.8223 0.8645 -0.0422
Mz 0.2089 0.7989 -0.0077
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Table 2. Chromaticity errors and color reproduction

errors of the proposed CAMAY .

Nlluminant, Lurmninance of white
Ds |15 to 270 ed/m’}130 to 2120 cd/m’ 850 to 11100 cd/m’
Sample |—, , » |=,, =, *
Cirlrfr)se Au'Vv] AE,, |Au'v | AE,, | Au'v | AE,,
Gray | 00021 | 16705 | 0.0019 | 1.492%6 | 00052 | 4.0672
Red | 00055 | 28043 | 00025 | 12217 | 00133 | 68898
Skin | 0.0040 | 3.0674 | 0.0009 | 06946 | 0.0056 | 43729
Orange | 0.0015 | 1.1939 | 00094 | 7.3122 | 00020 | 15488
Brown | 00072 | 37779 | 0.0032 | 16736 | 0.0041 | 2.0884
Yellow | 0.0039 | 3.0491 [ 0.0064 | 49344 | 0.0054 | 41548
Foliage | 0.0078 | 40745 | 0.002L | 1.0804 | 0.0028 | 14467
Green | 0.0062 | 3.255 | 00035 | 1.8098 | 0.0047 | 24362
Blue-green| 00017 | 1.3457 | 0.0039 | 3.0171 | 0.0007 | 05564
Blue | 00044 ] 2.3006 | 0.0069 | 36508 | 0.0121 | 63074
Sky | 00014 | 10747 | 0.0013 | 09858 | 0.0050 | 3.8708
Purple | 00049 | 25539 | 0.0037 | 1.9446 | 00024 | 12531
Average [ 00042 [ 25149 | 00038 | 24848 | 00053 | 32494
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Fig. 5. Proposed equal-whiteness CCT curves (EWCs).
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