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Research Progress of Wide Color Gamut Video Image Technology
Liu Qi’, Yang Jing, Li Wenyuan

School of Microelectronics, Tianjin University, Tiangin 300072, China

Abstract Wide color gamut technology is one of the hot topics in the direction of image quality enhancement, which can
considerably improve the color reproduction ability of video images and improve the visual perception of the human’s eyes.
The method of expanding the color gamut is divided into three main directions, the transmission of “negative” color
light, high-saturation three-primary colors, and multi-primary colors. First, the research significance of wide color gamut
technology is briefly described, then the existing standard color gamut and normal wide color gamut standards are

introduced, and the imaging and display technology of multi-primary-color wide color gamut is elaborated. Finally, the

problems to be solved in this field and the future development trend are discussed.
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Fig. 1 Color chromaticity diagram of a tennis ball and its partial enlargement
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Table 1 Standard color gamut and common wide color gamut standards

Color gamut Year Institution Visible color gamut coverage /% Pointer color gamut coverage /%
BT. 709 1990 ITU 33.2 70.2
Adobe RGB 1998 Adobe 38.7 80. 3
ProPhoto RGB 1999 Kodak > 90 100
DCI-P3 2007 SMPTE 41.7 85.5
BT. 2020 2012 ITU 57.2 99.7
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Table 2 Standard color gamut and common wide color gamut standard chromaticity parameters
Color gamut BT. 709 Adobe RGB ProPhoto RGB DCI-P3 BT. 2020
Coordinates (CIE 1931) x y x y x y x y x 3y
R 0. 640 0.330 0. 640 0. 330 0.735 0. 265 0. 680 0. 320 0.708 0.292
G 0. 300 0. 600 0.210 0.710 0. 160 0. 840 0.265 0. 690 0.170 0.797
B 0.150 0. 060 0.150 0. 060 0.037 0. 000 0.150 0. 060 0.131 0.046
Coordinates (CIE 1976) u' v u v u v u v u o'
R 0.451 0.523 0.451 0.523 0.623 0. 506 0.496 0.526 0.556 0.517
G 0.125 0.563 0.076 0.576 0.050 0.592 0.099 0.578 0.056 0. 587
B 0.175 0.158 0.175 0.158 0.050 0. 000 0.175 0.158 0.160 0.126
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Imaging and color difference comparison of RGB, CMY, and RGBCY"™. (a) Ground truth; (b) RGBCY imaging; (c) RGB

imaging; (d) CMY imaging; (e) ground truth color difference; (f) RGBCY color difference; (g) RGB color difference; (h) CMY

color difference
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