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This paper proposes an integrated signal-processing
method to improve the target-detection performance
of linear frequency-modulated (LFM)
pulse-compression sonar in shallow-water multipath
environments. The proposed method consists of
matched-filter-based candidate-window selection;
path-delay and amplitude estimation using orthogonal
matching pursuit (OMP) and/or least absolute
shrinkage and selection operator (LASSO) sparse
recovery; reconstruction and cancellation of reflected
paths; adaptive sidelobe suppression; and
cell-averaging constant false alarm rate (CA-CFAR)
detection. A synthetic sparse channel model that
simulates shallow-water multipath propagation and a
MATLAB simulation framework are presented, and the
peak sidelobe ratio (PSLR) and integrated sidelobe
ratio (ISLR) are defined as performance metrics. The
proposed method is intended to preserve the
processing gain of the matched filter while reducing
multipath-induced false targets and range bias.
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Fig. 1. Processing flow of the proposed pulse-compression
sonar in shallow-water multipath environment
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