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Improvement and analysis of display
nonuniformity of LCD under low gray level

ZHU Hui-zhong™ , MAO Wang, CHEN Xiao-jiao, LIU Jun-guo, SUN Sheng-lin
(Beijing BOE Special Display Technology Co.,Ltd., Beijing 100176 China)

Abstract: Regarding the problem of display nonuniformity under low gray level, experiments were de-
signed to improve the display defect based on the luminance correction method of image processing.
Based on high definition and super dark brightness CCD collector, the luminance information and
Gamma curve data of each pixel of the liquid crystal display under low gray level were acquired, thus
correcting the pixels one by one. The paper emphasizes on the introduction of the advantages of this
acquisition system compared with others as well as the algorithm of brightness and cloud pattern cor-
rection. The experiment result indicates that the acquisition system can collect the brightness informa-
tion of all pixels at a time, and can distinguish the luminance variety of each pixel effectively. The uni-
formity can be increased up to 100% theoretically. Under normal display condition, it can correct each
frame of the picture independently in real time, ensuring the authenticity of the display information.
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Fig.6 Arithmetic function block
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Fig.7 Experiment of brightness establishment
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Fig.1 Original chromaticity data

Color Lum(ed/m?)  CIE-x CIE-y

White 414.60 0.2930 0.3142

Red 75.970 0.6392 0.3393

Green 289.80 0.3218 0.6206

Blue 48.83 0.1486 0.0778

Black 0.4928 0.2575 0.2644
NTSC(CIE1931) 69.85%
NTSC(CIE1976) 77.72%
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Fig.2 Fitting chromaticity data

Color Lum(cd/m*)  CIE-x CIE-y
White 422.3 0.293 0.3142
Red 77.36 0.6383  0.3394
Green 296 0.3218 0.6207
Blue 49.76 0.1486  0.0775
Black 0.6612 0.2613  0.2704

NTSC(CIE1931)  69.74%

NTSC(CIE1976)  77.59%
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Fig.3 Original response time (ms)
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