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Acoustic Source Models for MUSIC to Identifying Near Field Source
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ABSTRACT

Acoustic source localization using MUSIC etc. utilizes the propagation model in the medium. A planec wave model is a
well-known source model for the identification of distant sources in the SONAR and a monopole source model becomes
the one for the identification of rather near range sources. This paper imtroduces a dipole source model and a tripole
source model consisting of one monopole and one dipole source. The simplifying procedures provide the simplified factors
rather than the superposition of the relating monopole sources. The simutations show that the tripole model is useful in

the general case including pure monopole, pure dipole, or pure quadrupole source identification.
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Fig. 2(a) Sound pressure field

Fig 2b}manopals model.
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Fig. 2{c} Dipote model.

DOwaNAS)

g 2
MUSIC power(dB)

Y

g 8

- 8

peak location by monopole model ;.

x = 11,25, y = 11.25, MUSIC Power = 701dB
peak location by dipole model :

x = 1150, y = 11.25, MUSIC Power = 278dB
peak location by tripole model :

x = 11.25, y = 11,25, MUSIC Power = 705 dB
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Fig. 2. Effects of scan  vectors  (Sppmomicr S2. 550 ©
identifying pure monopole source
(%5, =1(11.254,11.254), freq=340Hz, SPL at
Im from origin=60dB, M=10, d=A/4, Scan tange:

(10A<x,y<12.252, Ax=4y=(.1254) x and
y co-ordinates are normalized by the wavelength).
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Fig. 3{¢) Dipole modsl.

peak location by monopole model :

x = 11.250, y = 12.375, MUSIC Power = -11dB
peak location by dipole mode] :

x = 11.250, y = 11.250, MUSIC Power = 340dB
peak lccation by tripole modet ;

x = 11125, y = 11.25, MUSIC Power = 276d8B

a2 3 29 4T 3 89X E 49 34 2d9 B3 £y
Fig. 3. Effects of scan vectors to identifying pure dipole source

(source : (x,, yy=(11.25 2, 11.253), wh/c=2 71 (2X 107,
$9=5.0°, freq.=340Hz, SPL at Ilm from origin=60dB

for each monopole].

F19. 412} Sound prsswe t4d Fig. 4{b) Monopale modal.

xdiraction

peak location by monopole model :

x = 11.250, y = 11.750, MUSIC Power = -2dB
peak location by dipole mode! :

x = 11.375, y = 11.250, MUSIC Power = 207dB
peak location by tripole mode! :

x = 11375, y = 11.250, MUSIC Power =~ 265dB
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Fig. 4. Effects of scan vectars to identifying pure quadrupole source
[source ; (xs, ¥)={11.254, 1125 4), whfc=27(2Xx10™),
$=5.0°, freq.=340Hz, SPL at Im from origin=60dB
for each monopole).
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Fig. 5(c) Dipole model.
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peak location by monopoic model :

x = 11.250, y = 11.875, MUSIC Power = 59dB
peak location by dipole model :

x = 11000, y = 11.375, MUSIC Power = 284dB
peak location by tripole model :

Xx = 11.250, y = 11.250, MUSIC Power = 422dB
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Fig. ©. Effects of scan vectors to identifying a combined
sourc [monopole source:(x;, y)=(§1.257, 11.25A),
SPL at Im from origin=0dB, dipole source : (x;,
y=(11.252, 11252), owhe=27(2x10%), &=5.0°
SPL a1 Im from ongin=50dB for cach monopole,
quadrupole soutce : (X, y)=(£1.252, 11.252) wh/ic=2
TQ2x10%), §=350°, 9,=1250°, SPL at Im from
origin=60dB for each monopole}.
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Fig. 6{b} Monopole model.
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Fig. 8{c) Dipolo model.

Fig. 6(d) Tripole modef.

peak location by monopole model :

x = 105, y = 11.375, MUSIC Power = 88dB

x = 120, y = 11.75, MUSIC Power = 83dB
peak location by dipole mode] :

x = 1025, y = 11.375, MUSIC Power = 32048

x = 1175, y = 115, MUSIC Power = 316d8
peak location by tripole model :

x = 105, y = 11.5, MUSIC Power = 448dB

x = 120, y = 1L5, MUSIC Power = 439dB

38 6. F/°] =Y £9 B & 54 ¥ 59
T3, 299 AAE (x. v)=(1054, 1152, (x,
¥)=(12.0 4, 115 3)

Fig. 6. Effects of scan vectors to identifying two independent
sources {first source :(x,, y)=(10.54, 11.5 1), second
source : (Xs, ¥o)=(12.04, 11.5R), each source has the
same quantity as in Fig. 5].
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