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ABSTRACT

To identify the locations and strengths of acoustic sources, one may use a microphone line array.

Apparent advantage of the source identification method utilizing a line array is that it requires less

measurement points than intensity method and holography. This method is based on the information of

magnitude and phase difference between pressure signals at each microphone. Since those differences

are dependent on the source model, we have to assume them such as plane, monopole, etc.. In this paper

the conventional source identification methods such as beamforming mthod and MUSIC method are

briefly reviewed by modeling a source as plane and spherical wave, then a modified method is
introduced. This can be applied to sound field which may be either coherent or incoherent. Typical

simulations and experiment are performed to confirm this identification method.
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Table 1 Simulation data for identification of coherent
* % L

sources(* : locations of sources[unit:m],
complex magnitudes of sources(real value,

imaginary value), ***:locations of micro-

phones/unit : m])

8ol VR 2§ (0.5, 06)% (1.0, 0.0)**
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9}
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Table 2 Simulation results for identification of coherent sources(* : estimated locations of sources[unit : mj, **: esti-

mated complex magnitude of sources(real value, imaginary value), *** : MUSIC power)

R E
L A% 1 2 3
49 A5
(0.5, 0.6)* (0.3, 1.3)* (1.4, 0.2y *
1 (1.0, 4.9e-9) ** (7.5e-2, 1.2e-2)** (1.7e-2, -2.7e-2) **
1.86e15*** 21.8%** 9.35%*x
(0.5, 0.6)* 0.3)* (0.3, 0.4)*
(1.0, 4.7e-9) ** (1.0, 1.2e-9) ** (-1.7e-2, -6.1e-2) **
2 (15, 1.3)* (0.8, 0.9)* (1.4, 0.2)*
(-2.9e-9, -3.2e-9) ** (3.0, 4.0)** (1.3e-2, -3.1e-2) **
2.25el5*** 2.67el4*** 5.89e-1***
(0.5, 0.6)* (0.4, 0.3)* (0.2, 0.3)*
(1.0, 5.3e-9) ** (1.0, 1.0e-9) ** (1.0, -1.1e-8) **
0.7, 0.4) (0.8, 0.9)* (0.5, 0.8) *
3 (-1.0e-9, -1.6e-10)** (3.0, 4.0)** (3.0, 4.0)**
(1.5, 1.4)* (0.1, 0.3)* (0.9, 0.4)*
(3.4e-10, -5.7e~9) ** (-1.6e-9, -2.0e-9)** (-6.8e-9, -2.0)**
2.25el5%** 2.67el4*** 1.36e-14***

IXI/4] 6 A Al 6 &, 19963 /839



AAe) g4 SN we F2 U9
ARG Aol *

zge o 5
O owe Asel £8de T
A7t AR Ao wHA s 2
EAae Aoz oA

rle
By rr
le
£
o

&7 ol &

(1) 2o Ay =4

N &4 e AHgstede #HEE (0.5m, 0.6
m), (0.4m, 0.3m), (0.8m, O0.9m)e]t}, 15
(0.4m, 0.3)3} (0.8m, 0.9m)ell =3 2709 &4
o] A& #BAIZt slE ATE e Zzte] Ea
anNeg 2,0, 3,92 s, IR st &
A9 Z7IE (1,02 sk, 1 99 We @
bRk A AAC e A no A Fd

3HAl skich

(2) 2o A3 Az

alch o] A5 (0.5m, 0.6m)el

3 sl+e 1¢) =7l 1.00]9 (0.4, 0.3) %
0.8, 0.9 13 &} =7|= 717 2.0, 5.0
olm] o]E9] $|Akxlol: 53.13=2A] AEI &

. w3 o] 72 MUSIC
39 ) Fe 2HE APEE A9l v & 3
< vebf e,

ore] Az e AAE $99 A4E HH
MUSIC <ielsg Hg3te Ao A 24
Ao} 27 7ol # MUSIC 93t

wul o

Bl o] A% A A2 R 271E A3 o
29 5 glee BAY & Uk

840 /=L ST ZSFESA|/A 6 W A 6F, 1996

y-axis [m]

y-axis [m]

y-axis [m]

Fig. 1

1.0}

05 1.0

0.0 15
x-axis [m]
(a)
15 , ,
1.0l *
05| $
0.0 05 1.0 15
x-axis [m]
(b)
15 . ,
10/ . ]
sl ® _
0.0 05 10 15
x-axis [m]

(c)

Simulation results for identification of coher-
ent/incoherent sources (Three sources exist : (0.
5m, 0.6m), (0.4m, 0.3m), and (0.8m, 0.9m),
Two are coherent: (0.4m, 0.3m) and (0.8m,
09m)) (a) one source assumption (b) two
sources assumption (c) three sources assump-
tion
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