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Inverse Color Space Conversion Algorithm Based on Cube Inner Contraction

ZHAO Tian-ming, LIU Shi-de
(Information Engineering University, Zhengzhou 450000, China)

ABSTRACT: The work aims to propose a reverse color space conversion algorithm based on the cube inner contraction,
in order to realize the conversion from CIELab color space to RGB color space. By selecting 4096 group modeling points
and 512 group test points and taking the three-dimensional look-up table interpolation method as the theoretical basis, a
method based on the cube inner contraction was designed to search the eligible feature points to replace the test points
step by step, and then the RGB values of test points after reverse conversion were calculated. The conversion accuracy of
the algorithm was evaluated by CIELAB 1976, CIE94 and CIE2000 chromatic aberration formula, and the chromatic ab-
erration between the Lab value of the test point and the corresponding Lab value from the reversely converted RGB
was calculated. The average chromatic aberrations of the test points were 2.07, 1.53 and 0.96 respectively. The distribu-
tion range of most chromatic aberrations was between 0 and 3, and the conversion accuracy of the algorithm was quite
high. The result of test points after reverse conversion was ideal, but the accuracy in the green area and in the red
low-brightness area could be further enhanced. The experimental results show that this algorithm can realize the conver-
sion from CIELab color space to RGB color space accurately, quickly and effectively.

KEY WORDS: color space; color space conversion; three-dimensional look-up table interpolation method; cube in-
ner contraction; chromatic aberration
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Fig.4 Test flow of reverse conversion accuracy
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Fig.6 The distribution of chromatic aberration
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