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Abstract

This paper proposed device-independent color matching algorithm based on the 3D RGB lookup table (LUT) between
mobile camera and mobile LCD (Liquid Crystal Display) to improve the color-fidelity. Proposed algorithm is composed of
thee steps, which is device characterization, gamut mapping, 3D RGB-LUT design. First, the characterization of mobile
LCD is executed using the sigmoidal function, different from conventional method such as GOG (Gain Offset Gamma) and
S-curve modeling, based on the observation of electro-optical transfer function of mobile LCD. Next, mobile camera
characterization is conducted by fitting the digital value of GretagColor chart captured under the daylight environment
(D65) and tristimulus values (CIELAB) using the polynomial regression. However, the CIELAB values estimated by
polynomial regression exceed the maximum boundary of the CIELAB color space. Therefore, these values are corrected by
linear compression of the lightness and chroma. Finally, gamut mapping is used to overcome the gamut difference between
mobile camera and moible LCD. To implement the real-time processing, 3D RGB-LUT is designed based on the 3D
RGB-LUT and its performance is- evaluated and compared with conventional method.
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S-curve model, and (d) Sigmoidal model.
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Table 2. Characterization error of the mobile LCD.
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Table 4. The example of proposed 3D RGB LUT.

R G B R’ G B’

51 204 204 0 129 111
102 204 204 0 137 117
153 204 204 86 139 126
204 204 204 137 137 137
255 204 204 204 138 129

0 255 204 0 148 118

51 255 204 o] 151 115
102 255 204 9 165 115
153 255 204 0] 201 118
204 255 204 124 205 118
255 255 204 205 167 151

9} 0 255 0 55 91

51 0 255 0 42 102
102 0 255 0 10 140
163 0 255 97 [¢] 133
204 Q 255 124 [¢] 128
255 9 255 145 [¢] 127

0 51 255 Q 81 101

51 51 255 0 65 102
102 51 255 Q 50 138
153 51 255 98 13 205
204 51 255 132 0 155
255 51 255 158 0 147

0 102 255 0 98 108

51 102 255 Y] 91 111
102 102 255 0 84 128
163 102 255 100 79 205
204 102 255 141 65 205
255 102 255 205 65 160

0 183 255 V] 114 116

51 163 255 0 110 117
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The procedure of the device-dependent color matching and LUT based device-independent color matching.
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