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Bellhop Model’s Application on Efficiency Analysis of Towed Line Array Sonar
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Abstract In this paper, the tactical decision-making process of the sonar is analyzed, and a statistical model
for the search efficiency of the sonar’s search routes based on Ray Model is proposed in response to towed line array
sonar’s operational application problem in antisubmarine warfare. Based on the simulation of the acoustic field in
eastern waters off Taiwan island, the seabed topography’s influence on the sonar detection is analyzed. This paper
ends up offering suggestions on the sonar anti-submarine search under the influence of seabed topography in eastern
waters off Taiwan island.
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Fig. 2 Structure diagram of BELLHOP model
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Fig. 4 Ray tracing of sound source from different points
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Fig. 5 Average propagation loss in the searching routes
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Table 1  Statistical table of average propagation loss in
the searching routes
fii £k Y{a/dB brifE/dB
1 60.715 8 9.784 0
2 54.007 3 10.238 2
3 50.2233 10.442 5
4 55.599 3 11.172 2
5 53.560 3 7.194 4
6 55.786 8 11.684 5
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