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Color Gamut Descriptions Based on
Space Region Partition of Tetrahedron Grid Subdivision

KUANG Sheng—-kun, WANG Xiao—hong, LYU Zhao—feng
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: Objective To propose a new gamut boundary description algorithm model of digital output device, and achieve
the accurate three—dimensional reproduction and obtained the gamut volume of digital output devices” gamut. Methods The op-
timal color space partition was determined that the color range of Epson Stylus Pro 7910 printer was described by space region
partition, and the boundary of every partition was described. The gamut matching adaptability was compared and analyzed from
the aspect of the color gamut volume and the accuracy of reproduced boundary points based on the new algorithm and improved
convex hull algorithm. Results Analysis results showed that the new algorithm model of color gamut boundary descriptions pro-
posed in this paper was superior to the improved convex hull algorithm in the accuracy and precision. Conclusion The repro-
duced accuracies, the mean and max AE of boundary points, were both less than 2 and the color gamut volume of the device
was obviously better.
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Tab.1 Angle interval distribution in color space

NxN partition
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M 6 11k j/ (°)

8x8 45.0000 22.5000
10x10 36. 0000 18. 0000
12x12 30. 0000 15. 0000
56x56 6.4286 3.2143
58x58 6.2069 3.1034
60x60 6. 0000 3.0000
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Fig. 1 Accuracy distribution at color gamut
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Fig. 2 Visual effect of regional segmentation
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Fig. 3 Device gamut boundary scatter point distribution based on tetrahedron grid subdivision(a,b,c)

and improved convex hull algorithm(d,e,f)
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Fig. 4 Device gamut 3-D distribution
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