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Research on Multistatic Detection Efficiency Considering the Acoustic
Characteristics of Target at Different Spatial Orientation
LU Xiaotian WEI Liangyuan GONG Zhixiong
(School of Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract To address the issue that existing research on multistatic sonar detection performance insufficiently considers the spatial
directivity characteristics of multistatic acoustic scattering from complex targets, a correction method for multistatic detection range
that accounts for the spatial azimuth acoustic characteristics of the target was proposed to improve the accuracy of multistatic sonar
detection performance evaluation. Through acoustic modeling, numerical simulation and tank experiments, taking the acoustic
scattering of a solid spherical target as an example, the study was conducted to reveal the fundamental variation pattern of target
strength (TS) with spatial azimuth parameters under bistatic conditions. On this basis, a correction algorithm for the bistatic
equivalent detection distance based on the spatial target strength (STS) was proposed, which can be used to evaluate the detection
probability and operation range of multistatic sonar under different node configurations. The results indicate that, compared with the
traditional constant target strength model, the multistatic detection probability distribution obtained by the proposed correction
method exhibits significant differences; its boundary no longer conforms to the traditional Cassini oval, but is influenced by the
spatial acoustic scattering characteristics of the target. Therefore, the proposed method can more accurately predict the detectable
boundary of the system. The research outcomes can provide a reference for the detection performance evaluation, node configuration

analysis and operation range prediction of multistatic sonar systems under real lake and sea conditions.
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