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Abstract: Marine environment noise and reverberation interference are serious, and the poor target separability
is the bottleneck problem in active sonar target classification and recognition. In order to solve this problem,
based on the echo signal model of active sonar target and the principle of FRactional Fourier Transform
(FRFT), this paper deduces the multi-order FRFT domain feature representation form, establishes the FRFT
domain sparse representation model, and proposes a method to classify the sparse representation of active sonar
targets with multi-order FRFT domain feature fusion. The method achieves the purpose of suppressing noise
and reverberation interference through the energy aggregation of FRFT and removing the residual of sparse
decomposition; Through the fusion of multi-order FRFT domain features, the separability of targets is
improved, and the active sonar target classification with low SNR is realized. Experimental results show that
the classification accuracy of the proposed method can reach more than 90% when the SNR is about 0 dB.
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