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Analysis of Side-scan Sonar Image Noise Model

ZHANG Kaihan, YUAN Fei* ,CHENG En

(Key Laboratory of Underwater Acoustic Communication and Marine Information

Technology Ministry of Education, Xiamen University, Xiamen 361005, China)

Abstract ; Side-scan sonar image contain speckle noises due to their characteristics of imaging mechanism and complicated seabed en-
vironment in the acquisition process.Seabed reverberations of different types of substrates often exert different effects on lateral —
scan sonar imaging.Based on the analysis of the seabed reverberation statistical model, the optimal fitting distribution model is ob-
tained under five typical probability distribution models and the evaluation based on two eigenvalues is proposed after analyzing the
characteristic parameters of gray histogram.Finally, the noise model of side-scan sonar image and image classification of different sed-
iment types were achieved by multiple regression model analyses. Experimental results show that Gamma distribution model enjoys
the advantages of accurate fitting characteristics and convenient calculation of probability. According to model parameters and image
features, the model can effectively simulate the noise caused by different sediment types of reverberation,and is conducive to the clas-
sification of the sediment and the elimination of noise.

Key words: seabed reverberation; probability distributions;sonar image;sediment classification; multiple regression



