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Detection of low frequency tonal signal of underwater radiated
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ABSTRACT: Compressive sensing allows recovering an original signal which has a small dimension of the
signal compared to the dimension of the entire signal in a short period of time through a small number of
observations. In this paper, we proposed a method for detecting tonal signal which caused by the machinery
component of a vessel such as an engine, gearbox, and support elements. The tonal signal can be modeled as the
sparse signal in the frequency domain when it compares to whole spectrum range. Thus, the target tonal signal can
be estimated by S-OMP (Simultaneous-Orthogonal Matching Pursuit) which is one of the sparse signal recovery
algorithms. In simulation section, we showed that S-OMP algorithm estimated more precise frequencies than the
conventional FFT (Fast Fourier Transform) thresholding algorithm in low SNR (Signal to Noise Ratio) region.
Keywords: Passive sonar, Tonal signal detection, Compressive sensing, S-OMP (Simultaneous-Orthogonal Matching
Pursuit)
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Table 1. S-OMP algorithm table.

SOMP (Simultaneous Orthogonal Matching Pursuit)
Initialization: )= ¥, X' =0,0" =¢

for n = 1; n:=n+1 until stopping criterion do

" =argmax, | ¢/R" V|
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Fig. 2. Simulation result of compressed sensing based
tonal signal detection compared with FFT-thresholding
method (a) original tonal signal (b) recovered tonal
signal by S-OMP (c) noise nomalized FFT (d) recovered
tonal signal by FFT.
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