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Monitor Color Reproduction Model Based on Optimal Cube Subdivision
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ABSTRACT: Objective A monitor color reproduction model was established to realize the conversion from Lab to
RGB, using a NEC monitor as example. Methods The model was based on the modified cube subdivision algorithm,
which processed the points outside the color gamut. Through choosing an optimal subdivision level, the model could balance
between the conversion calculation precision and algorithm efficiency, in this way, the color reproduction of the monitor was
realized. Results The accuracy of the model was analyzed with the CIELab color difference formula, the average color
difference during the model conversion was 1.8068, which was in the acceptable range of human vision. The largest color
difference was only 4.6051. The model had high conversion precision. Conclusion The model established in this paper
could realize the accurate conversion of the monitor from Lab to RGB.
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Fig.3 The process of modified cube subdivision algorithm
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Tab.1 The color difference analysis of back—forward model

with different subdivision levels

R A2 /M2 P22
3% 8.1969 0.3824 3.7998
49 6.9178 0.2326 2.4727
59 5.4546 0.1874 2.4646
6 4.7341 0.2119 2.1850
TR 4.6051 0.1522 1.8068
8 4.6001 0.1480 1.6275
9 4.5992 0.1463 1.5126
1044 4.5341 0.1463 1.4653
119 4.5278 0.1382 1.3060
129 4.5141 0.1331 1.2321
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Fig.4 The color difference distribution histogram of back—forward
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Tab.2 The color difference comparison of cube subdivision

algorithm before and after modification
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