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A sonar image noise reduction method that combines simultaneous
codeword optimization and regularization

WEI Guang-chun,XING Chuan-xi, CUl Jing, DONG Sai-meng
(School of Electrical and Information Technology, Yunnan Minzu University , Kunming 650500, China)

Abstract ; For multiplicative spot noise in the seafloor reverberation,the target in the side scan sonar image cannot
be accurately identified. In this paper,a noise reduction method that combines the dictionary learning method of syn-
chronous code word optimization with the correlation regularization is proposed. This method takes usage of the spar-
sity of the side scan sonar (SSS) image, and updates any set of codewords and the corresponding sparse coeffi-
cients, that is, Simultaneous Codeword Optimization (SimCO) ,to obtain a suitable dictionary; The logarithmic multi-
plicative noise is converted into additive noise,and the gamma distribution characteristics of spotted noise are used
to construct the corresponding log — likelihood function. Finally ,regularization is used to reduce the overfitting char-
acteristics , and the maximum likelihood estimation ( MLE) method is used to estimate the image to be recovered,
and the sonar image noise reduction is realized. Simulation results show that,the image can keep good edge informa-
tion after noise reduction,and can effectively reduce the mean absolute error (MAE) of the image before and after
noise reduction,compared with the traditional noise reduction method, the equivalent number of looks ( ENL) can
be increased by 40. 17% ,MAE value can be reduced by 23. 43% ,and the visual effect of sonar images after noise
reduction is significantly improved.

Key words:side scan sonar image ; multiplying noise ; synchronization code word optimization ; regularization ; image

noise reduction
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