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Underwater image enhancement based on color attenuation
compensation and Retinex

YANG Fuhao, SHI Qichao, LAN Fangming, PENG Zongju*
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China)

Abstract: To tackle the problems of color cast, foggy blur, low exposure and non-uniform illumination in
underwater images, an underwater image enhancement algorithm is proposed based on attenuation compensation
of color and the theory of Retinex. Firstly, in order to correct the color cast in underwater images, the red, green,
and blue channel are adaptively compensated, which is achieved by using the different wavelengths of light
attenuated accordingly. Then, the Retinex based on multi-scale guided filtering is used to remove foggy blur and
improve contrast. Finally, the deblurred underwater image is normalized according to histogram distribution of
the underwater image and the natural image, which enhances its texture and exposure on the premise of retaining
the main information of images. The experimental results show that the proposed algorithm not only offers the
best visual perception, but also achieves the highest score of image quality evaluation. The proposed algorithm
features high adaptability, and may provide references for research in underwater target identification.

Key words: underwater image enhancement; color compensation; guided filtering; contrast

WG &)



