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Influences of sound scattering by elastic spherical shell on
DOA estimation performance of vector hydrophone

SHI Sheng-guo, YANG De-sen

(School of Underwater Acoustic Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: On the basis of the theory of sound scattering of plane wave on elastic spherical shell, the
calculation model of influences of near-field sound scattering by elastic spherical shell on direction finding
of the vector hydrophone is established. The influences by the incident wave frequency, the incident
angle and the installation position of the vector hydrophone are also analyzed. The results of calculation
and theoretical analysis show that the influences, which can be eliminated and decreased by choosing
proper working frequency and taking acoustic methods, have close relations with sound scattering
characteristics of the shell and the installation position of the hydrophone. The research results lay the
theoretical foundation for practical engineering application of the vector hydrophone.
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Fig.1 Sketch map of geometry arrangement for vector
hydrophone and elastic spherical shell
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Fig.2 Effect of sound scattering of elastic spherical shell on DOA estimation (6'=0°)
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Fig.3 Effect of sound scattering of elastic spherical shell on DOA estimation (6'=0°)
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Fig.b Effect of sound scattering of elastic spherical shell on DOA estimation (6'=25°)
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Fig.6 Effect of sound scattering of elastic spherical shell on DOA estimation (6'=-25°)
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Fig.7 Effect of sound scattering of elastlc spherical shell on DOA estimation (6'=25°)
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Fig.8 Effect of sound scattering of elastic spherical shell on DOA estimation (6'=-25°)
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The experimental results of effect of sound scattering of elastic spherical shell on DOA estimation (6'=0°)
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Fig.10 The experimental results of effect of sound scattering of elastic spherical shell on DOA estimation (6'=25°)
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Fig.11 The experimental results of effect of sound scattering of elastic spherical shell on DOA estimation (0'=-25°)



648

2008

[1] Kosobrodov R A, Nekrasov V N. Effect of the diffraction
of sound by the carrier of hydroacoustic equipment on
the results of measurements[J]. Acoust Phys, 2001, 47
(3): 382-388.

(2] , , .

[J]. , 2002, 21( ) :59-60.

SHENG Xueli, GUO Longxiang, LIANG Guolong. Study on
the directivity of the vector sensor with spherical soft baff-
leplate[J ]. Technical Acoustics, 2002, 21(suppl): 59-60.

[3] . [D]. :

, 2000.
LI Chunxu. Combined signal processing technology with
acoustic pressure and particle velocity [D]. Harbin: Harbin
Engineering University, 2000.

[4] s .

[J], , 2005, 24(2). 9497, 124.

HOU Yumin, MAO Weining. Effect of acoustic scattering
from curved rigid surfaces on direction-finding of multi-
mode spherical hydrophone[J]. Technical Acoustics, 2005,
24(2): 9497, 124.

[5] s s .

[J]. , 2006, 25(4):. 381-386.

CHEN Yalin, YANG Bo, MA Yuanliang. Analysis and ex-

periment study on directivity of vector sensors located

on complicated boundaries[J]. Technical Acoustics, 2006,

25(4): 381-386.

[J]. , 2006, 27(1). 84-89.
SHI Shengguo, YANG Desen, WANG Sande. Influences of
sound diffraction by elastic spherical shell on acoustic
vector sensor measurement [J]. Journal of Harbin Engin-
eering University, 2006, 27(1): 84-89.
[7] , .
[A] ( )
[C]. 2005: 299-303.
SMI Shengguo, YANG Desen. Experiment study on influe-
nces of sound diffraction by elastic spherical shell on di-
rectivity of acoustic vector sensor [A]. The 10th sympo-
sium on ship underwater noise (Yantai)[C]. 2005; 299-303.
(8] . .
[J]. , 2003, 24(2):. 132-135.
SHI Shengguo, YANG Desen. Analysis of bearing errors and
theory of localizing acoustic sources with acoustic vector-
sensor[J]. Journal of Harbin Engineering University, 2003,
24(2): 132-135.

9] . [D].

, 2006.

SHI Shengguo. Research on vector hydrophone and its
application for underwater platform [D]. Harbin: Harbin
Engineering University, 2006.

[10] Abramowitz M, Stegun I A. Handbook of mathema-tical
functions with formulas, graphs, and mathematical tab-
les[M]. New York: National Bureau of Standards App-
lied Mathematics Series, 1965.



