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Simulation and analysis of the effects of bistatic sonar
detection performance induced by reverberation in the East Sea
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ABSTRACT: To detect underwater targets using sonar, sonar performance analysis that reflects the ocean
environment and sonar characteristics must be performed. Sonar performance modeling of passive and monostatic
sonar can be performed relatively quickly even considering the ocean environment. However, since bistatic and
multistatic sonar performance modeling require higher computational complexity and much more time than
passive or monostatic sonar cases, they have been performed by simplifying or not considering the ocean
environment. In this study, the effects of reverberation and ocean environment in bistatic sonar performance were
analyzed using the bistatic reverberation modeling in the Ulleung Basin of the East Sea. As the sonar operation
depth approaches the sound channel axis, the influence of the bathymetry on sound propagation is reduced, and
the reverberation limited environment is formed only at short distances. Finally, it was confirmed that similar
trends appeared through comparison between the simplified and elaborately calculated sonar performance
modeling results.
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Fig. 1. (Color available online) Bathymetry of the East
Sea and the site used for analysis (red dashed box).
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Fig. 2. Sound speed profiles of the East Sea in summer
and winter.
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Fig. 5. (Color available online) Active signal excess
in summer and winter. (a) Considering reverberation,
(b) assuming noise limited environment and (c)
assuming noise limited environment and considering
direct blast simply in summer. (d) Considering re—
verberation, (e) assuming noise limited environment
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