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Abstract

illumination underwater image enhancement algorithm based on white balance and relative total variation is

To solve the problem of color cast and detail blur in low-illumination underwater images, a low-

proposed. According to the characteristics of selective attenuation of light in water, the algorithm firstly performs
global illumination compensation for underwater images to improve image brightness and uses gray world algorithm
to correct underwater image color. Then a new relative total variation constraint is constructed according to the edge
preserving smoothness of guided filtering to estimate the illumination map. Finally, a reflection image, namely an
enhanced underwater image, is obtained based on the low-illumination imaging model. The subjective effect,
objective analysis, and application comparison experiments all prove the effectiveness of the proposed algorithm in
correcting color cast and enhancing image details.
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Fig. 2 Color correction results of low illumination underwater images. (a) Low illumination underwater images;

(b) color correction results
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Table 1  Objective evaluation results of underwater images
Parameter CLAHE DCP Retinex Dehaze VCIP RTV Our method
Ussu 3.3534 2.4067 5.0631 2.7266 3.8242 2.9947 6.2862
Ulconmt 0.7221 0.6694 0.8434 0.6452 0.6964 0.5326 0.9691
Uicm 1.2769 2.3988 2.5370 1.5522 3.8694 2.1789 3.6204
Uiqu 3.6081 3.1715 4.5822 3.1559 3.7282 2.8501 5.4231
Time /s 3.0104 4.6608 10.7763 5.3588 3.5426 14.8017 3.3865
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