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Low lllumination Image Decomposition and Details
Enhancement Under Gradient Sparse and Least Square Constraint

HUANG Wei-guo,ZHANG Yong-ping,Bl Wei, GAO Guan-qi,ZHU Zhong-kui
(School of Urban Rail Transportation ,Soochow University , Suzhou , Jiangsu 215131, China )

Abstract: Low illumination images had the problems of fuzzy,low contrast and so on. In order to solve these problems,
we put forward a low illumination image enhancement algorithm. Firstly ,we established the gradient sparse and least square con-
straint model and decomposed the image into structure layer and detail layer. Then,the detail layer was enhanced by multi-scale
edge-preserved algorithm and we used the Guided Filter to eliminate noise. Finally ,the enhanced image was mapped by modified
Retinex ,we got the details enhanced,suitable brightness image. Experimental results show that performance is good,the 1D exam-
ple figure of the contour is better than others,the figures of the details enhanced image NIQE(5.5202) ,BRISQE(31. 1893) and
PSNR(25.3625) are better ,the Entroy (7. 4421 ) , Edge-Intensity ( 128. 3231 ) and L-mean (121. 1827) of the completed image are
better as well. So the proposed algorithm shows a good performance in image enhancement.
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