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Abstract

In this paper, a new numerical method is proposed to analyze near—field sonar cross
section of acoustically large—sized underwater targets such as submarines. A near—field
problem is converted to a far—field problem using a spherical projection method with
respect to the objective target. Then, sonar cross section is calculated with a physical
optics well established in far—field acoustic wave scattering problems. The analysis results
of a square flat plate compared with those obtained by other method show the accuracy of
the proposed method. Moreover, it is noted that the sonar cross section is varied with
respect to the targeting point as well as the range. Finally, numerical analysis results of
real-like underwater target such as a submarine pressure hull are discussed.

#Keywords: Near—field(2H2l&), Sonar cross section(ALIEHHEA),  Spherical projection
method(HE S ), Physical optics(82|ZsH8)
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Fig. 1 Target illuminated by sonar located in
far distance.
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Fig. 2 Dividing target surface with flat
polygon elements: (a) original and (b)
divided target
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Fig. 4 Procedure of near to far—field transform
with spherical projection: (a) projection of vertex
of objective element onto sphere, (b) near— to
far—field transform with same arc length(e;) and
(c) regeneration of the element.
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Fig. 5 Objective model: (a) square flat plate
and (b) submarine pressure hull
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Fig. 6 Near-field sonar cross section of the

square flat plate (f=50 kHz, R=1m, 3m,
1km).
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Fig. 7 Near—field to far—field transform
results with the spherical projection method
of the square flat plate(R=1m, 6=0°)
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Fig. 8 Near-field sonar cross section of the

submarine pressure hull (f=1kHz, R=100m,
1km, 10km).
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