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ABSTRACT: Target Strength(TS) is an important factor for the detection of the target in an active sonar system: thus the numerical model for the
prediction of TS is widely being developed. For the frequency range of several kHz, the most important scattering mechanism is known to be specular
reflection, which is largely affected by the geometrical shape of the target. In this paper, a numerical algorithm to predict TS is developed based on the
Kirchhoff approximation which is computationally efficient. The developed algorithm is applied to the canonical targets of simple shapes, for which the
analytical solutions exist. The numerical results show good agreement with the analytical solutions. Also, the algorithm is applied to more complex
scatterers, and is compared with the experimental data obtained in the water tank experiment for the purpose of verifying the developed numerical model.
Discussions on the effect of spatial sampling and other aspects of numerical m odeling are presented.
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Table 1. Numerical analysis programs for Target
Strength (Schneider et al.,, 2003)

Participants . | ‘Affiliat G Method
R Berg Kockums (SE)| ARTES | Kirchhoff
BASIS GID
L. Gilroy DRDC (CA) | AVAST | FEM/BEM
ASBIEM BIE
L. Karasalo FIO (SE) XFEM-S _BIE
Kirchhoff
I. MacGillivray | DSTO (AU) | Model 3 | Kirchhoff
M. Ter Morshuizen| TNO-TPD RASP Fraunhofer/
A. Volker (NL) ) Kirchhoff
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Fig. 4 Target strength of sphere as a function of frequency
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