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A Novel Algorithm for Low Illumination Image Enhancement
Based on LIP and CLAHE

FENG Qing-zhi, WANG Dan

(Department of Audio and Visual Material Examination Technology, Criminal Investigation Police University
of China, Shenyang 110854, China)

Abstract: To solve the degradation of color images caused by low illumination condition, a novel algorithm to
improve the visibility of low illumination images is proposed. At first, the operation based on logarithmic image pro-
cessing (LIP) model is adopted to regulate the luminance component calculated from the color image in YUV color
space so that the brightness and contrast of low level gray regions of the image can be increased accordingly. And
then, the contrast limited adaptive histogram equalization (CLAHE) with suitable parameters is introduced to modify
the luminance component to improve the quality of image enhancement further. At last, a linear color restoration
process based on the luminance gain is used to determine color values of the enhanced image. Experimental results
show that the proposed algorithm is more effective and practicable, and the enhanced image can achieve an excel-
lent global visual effect with clear details and natural colors, while avoiding excessive enhancement, noise enlarge-
ment and so on.
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