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An overview of underwater image enhancement methods

YAN Zheping'?, QU Siyu'?, XING Wen'”

(1. Department of Intelligent Science and Engineering, Harbin Engineering University, Harbin 150001, China; 2. Qingdao Innovation

and Development Center, Harbin Engineering University, Qingdao 266000, China)

Abstract: The underwater image enhancement technology plays an important role in deep-sea exploration missions for
underwater manned/unmanned vehicles, which adopts relevant and comprehensive theoretical knowledge of signal pro-
cessing, image processing, and machine learning to realize the flexible enhancement of underwater images. In this paper,
a brief description of the research background, significance, and the hotspot of underwater image enhancement is
provided first. Then, the underwater image enhancement methods are expounded, considering the image-formation-mod-
el-free, image-formation-model-based, and learning-based approaches. Particularly, the design principles and technical
characteristics of different methods are analyzed. Finally, considering the shortcomings of the existing methods and re-
cent major challenges of the underwater image enhancement technology, the future research direction and development

trend of this technology are summarized and prospected.
Keywords: underwater imaging; image processing; underwater image enhancement; underwater image restoration; ima-

ging model; generative adversarial network; convolutional neural network; image quality assessment
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Fig.1 Schematic diagram of underwater imaging principle
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Fig.2 Schematic diagram of convolutional neural network
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