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UNDERWATER ACOUSTIC SIGNAL SIMULATION
OF SONAR SYSTEMS WITH
A FAN-SHAPED RECEIVING ANTENNAS

A.M. Pavin, K.D. Shilin

The paper considers math models and algorithms for modeling the propagation of an acoustic signal for a
wide class of sonar systems with fan-shaped transceiver antennas (side and sector scan sonars, multibeam echo
sounders). A mathematical model is presented for seabed generating in order to simulate the antennas signals and
underwater acoustic echograms. Mathematical models for calculating receiving antenna signals are described. The
advantages of the approach include the relatively low computational complexity of applied algorithms (in com-
parison with the solution of the wave equation with boundary conditions), as well as the possibility of parallelizing
computational processes on several threads and computers. A series of numerical experiments was carried out to
simulate acoustic echograms and signals from two receiving antennas of an interferometric side-scan sonar. The
presented results are applicable for sonar signal algorithms debugging, object detection methods developing and
other tasks related to underwater acoustic images simulation.
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