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Abstract; Seafloor sediment classification is a main research direction of marinesurveying and mapping and
unsupervised substrate classification techniques applicable to no priori samples are important research contents. With
the limitation of subjective setting of parameters, the traditional K-means clustering method cannot accurately and
efficiently discern the optimal number of clusters. This paper first constructed a feature probability density model
based on multibeam backscattered intensity angular response curve data combined with Bayesian Information
Criterion to achieve the accurate clustering number finding. Secondly, an unsupervised seafloor sediment
classification model based on K-means was constructed by integrating multibeam intensity features and topographic
features. The experiments show that the proposed method accurately explains the actual sediment distribution. The
overall classification accuracy and Kappa coefficient are 77.97% and 0. 67 respectively, which are 13.93%, 0.22
and 1.69%, 0.02 up respectively compared with the MaxMin and the K-medoids method. The number of

convergence iterations is 67 times less than that of the K-medoids. The proposed method can improve the
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classification efficiency and provide a reference for adaptive clustering of submarine substrates.
Key words: angular response; backscatter data; Bayesian information criterion; K-means clustering; sediment clas-

sification
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Fig. 2 Geographical location and multibeam backscattering images of the experimental area
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Fig. 4 Seafloor terrain features from multibeam bathymetric data
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Fig. 8 K-means clustering results
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Table 2 Evaluation of the classification accuracy of the proposed method at different numbers of categories
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Fig. 9 K-means clustering results for two initialization methods
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Table 3 Accuracy evaluation of K-means clustering results for three initialization methods
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Fig. 10 Comparison of seafloor topography map and clustering results for the study area
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