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Abstract: Aiming at the problem of multi-static underwater small target classification and recognition, a multi-static
underwater small target recognition method based on joint sparse representation of kernel space and exponential smoothing
is proposed. Six typical features with information complementarity and correlation are extracted from the multi angle scat-
tering signals of underwater targets. A feature selection method (RF-mRMR) combining random forest (RF) and minimum
redundancy maximum correlation (mRMR) is proposed to obtain the comprehensive feature importance ranking results.
The optimal feature subset required by the classification model is obtained through experiments, so as to reduce the com-
plexity of data processing and improve the result of target classification. In order to capture the high-order structure in the
data, based on the joint sparse representation model, the kernel function is used to map the linearly indivisible feature data
to the high-dimensional kernel feature space. In order to fully mine the useful information contained in the residual band af-
ter sparse reconstruction, the exponential smoothing formula is used to reuse the residual information with certain signifi-
cance. Finally, the category of the target is determined by the minimum error criterion under the kernel feature space. The
method proposed in this paper is applied to identify the sea trial data of four types of targets. The results show that the im-

proved method has better classification performance than the other seven comparison algorithms in this paper. In most cas-
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es, the proposed algorithm has higher recognition accuracy and lower false alarm rate than mono-static sonar in bistatic so-

nar mode.
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