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ABSTRACT: In this paper, a post-processing algorithm to suppress reverberation for continuous-wave active
sonar system is developed. The developed algorithm is designed for a low-doppler environment where the target
echo is not distinguishable from the reverberation. The algorithm is developed based on overlapping nonnegative
matrix factorization method. The algorithm analyzes the frequency characteristics of transmitting ping signal, then
suppresses the reverberation using time-frequency characteristics of the received signal. Simulations performed
in order to evaluate the proposed algorithm, and the results show that the proposed algorithm makes 6 dB

signal-to-reverberation ratio enhancement in various reverberation energy conditions.
Keywords: Active sonar, Continuous wave, Reverberation suppression, Nonnegative matrix factorization
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(c) Received signal (ping + reverberation)
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Fig. 1. Time—frequency presentation for received ping (ideal), reverberation, received signal, and processing result.
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Fig. 2. Estimated frequency and time bases of proposed
algorithm.
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Fig. 3. Simulation results for various signal environment.
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