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Underwater image enhancement algorithm of uneven illumination
70U Li,LU Junyan,HU Yi,ZHAO Meng,GAO Zhengzhong, CHENG Xuezhen
(College of Electrical Engineering and Automation, Shandong University of Science

and Technology.Qingdao, Shandong 266590, China)

Abstract; In view of the blurring, low contrast and color distortion of images in the natural water environment with
uneven illumination, an underwater image enhancement method was proposed by combining visual saliency segmen-
tation and Retinex algorithm. Firstly, the image saliency map obtained in accordance with its brightness, chromatic-
ity and directional characteristics was segmented into the foreground area and the background area. Secondly, the
two areas are enhanced based on Retinex algorithm and the background area was secondly enhanced. Finally, the en-
hanced image was fused by using the Poisson fusion algorithm. The experimental results show that the proposed al-
gorithm effectively improves the clarity of underwater images and has better performance than other algorithms.
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Fig. 1 Underwater image of uneven illumination
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Fig. 2 Underwater image enhancement flow diagram of uneven illumination
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Fig. 4 original image and saliency image of three features
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Fig. 5 Saliency images and segmentation results
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Fig. 6 Enhanced results of foreground and background areas
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Fig. 7 Comparison of image enhancement effects
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Tab. 2 Objective evaluation of image enhancement effects
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