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Detection of tonal frequency of underwater radiated noise via
atomic norm minimization
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ABSTRACT: The tonal signal caused by the machinery component of a vessel such as an engine, gearbox, and
support elements, can be modeled as a sparse signal in the frequency domain. Recently, compressive sensing based
techniques that recover an original signal using a small number of measurements in a short period of time, have
been applied for the tonal frequency detection. These techniques, however, cannot avoid a basis mismatch error
caused by the discretization of the frequency domain. In this paper, we propose a method to detect the tonal
frequency with a small number of measurements in the continuous domain by using the atomic norm minimization
technique. From the simulation results, we demonstrate that the proposed technique outperforms conventional
methods in terms of the exact recovery ratio and mean square error.

Keywords: Passive sonar, Tonal frequency detection, Compressed sensing, Atomic norm minimization
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