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ABSTRACT

Identification of noise sources, their locations and strengths, has been taken great attention. The

methods that can identify noise sources normally assume that noise sources are located in a free field.

However. the sound in a reverberant field consists of that coming directly from the source plus sound
reflected or scattered by the walls or objects in the field. In contrast to the exterior sound feld.
reflections are added to sound field, Therefore, we have to consider the reverberation effect on the

source identification method. The main objective of this paper is to identify noise source in the
reverberant field, At fist, we try to identify noise sources in a rigid wall enclosure using the
beamforming method. In many cases of practical interest, the wall has admittance so that random

reflections occur in an enclosure, In this paper, we assumed the complex reverberant field in the
enclosure to be the sum of plane waves with random incidence and magnitude. Then we try to

explain effects of reverberant field at interior source identification.
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Fig. 1 Infinite duct with rectangular section

(x,%:2)  is measurement point and
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Fig. 2 Experimental setup for the source iden-
tification in the duct with rectangular
section. (a) picture, (b) schematic
experimental setup
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Fig. 3 Experimental results for  incoherent
sources: true source locations (x,y) =
(-0.06 m,0.05m), (xy,y)=(0.06m,~ 0.05

m). Frequency =2 kHz (a) Beamforming
power using conventional scan vector
which is expressed by a spherical wave
model, (b) beamforming power using the
scan vector which is expressed as the
sum of the rigid wall modes
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Fig. 4 Experimental result show the beamfor-
ming power distribution using the scan
vector which is expressed as the sum of
the rigid wall modes
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Fig. 5 Reverberant field in an enclosure
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Fig. 6 Magnitudes of each plane wave at a
complex domain

WHASS 7w

@) Py

\)

1)) X

WHASSHW + &

© x

Fig. 7 Beamforming power distribution,
(a) beamforming power by direct sound
(b) beamforming power by reflect sound,
(c) total beamforming pcwer

Power = W"RW

=W9SS/W 4 ¢& (7
24 (NY $¥9 AdsA T AA ASde %
034 1398 e Z(Fig. 7(a)), T 94 §2 &
Y3l wAlgel] o8 wdAd A(Fig. 7(b)E U
W Aok geis A4 2¥4 B9E Fig 7%
7ol wiAlmte] AR Y| slFsh= wF DCAHE
A7 m Asde gXE WA 4eE ¢ F Aok
2 WAl mhx) F7hake] WA g (white noise) A
4 ASES ¢ Ik
d



A FolAe od v

0.6
0.4 .
SN
0.2 /\\’x
1\
A\
0 \ 4
yim] \\\/,,
-0.2
-0.4
-04 -0.2 1] 0.2 04 0.6
x[m]
(a)
0.6
0.4 S
/ﬁ_//-\\
Ml ol =
-
-0.2 po 4
-04

04 02 0 03 04 o6
x[m]
(b)
Fig. 8 Source prediction by wusing Eq. (7) (a)

Single  Source frequency 9.3 kHz,
location (x,»= (006m, 008 m),
source, (b) Incoherent  sources
frequency  199kHz,  source location
(xy,y)= (025m, -008m), (x;,y)=
(0.166 m, 0.152 m)
A (Do) grsle vl RS 08 AYsA

€ PEE WP‘I‘ £59¢ FEshE RdME o
Aeld,

=X HFer] 98, Fig 49
EERCE-

29 A9 93 A

Fig. 8(a)v @5 4&gde] FxHY ud A
o] dAAAE B F1, Fig 8(b)= Fl9 &Y
459 (incoherent sources)©] £ we ARE B
of F3 Stk o] AxjolA HA AS9e Yo W
FA el 8 FAHS 2399 X7 e o
Age FFY F UG F HAA A WAl o) e
L 2 A I P

3}
= \_. T
Be Fone goz ¥ 4+ 93, S99

ar7 # =
AAE FAHsE dE 9FE 9NA LS @ 5
ATk

=SS HI=2T/A 1249

A

il

o H4AE FHA oloks 2E mjo)
= R R R
JUHEAE 7k Wwo) ZA|E wle Atz
A do} ol wAlgE2 QA B =771 Ay
M5 o siAsy, WA whEe B
Ae FHIHAT walgE upx] F7Hde] wa
A AT WYY RIS Ao T4 @

s g A g

do Ho
o

e
ol O o 8 o ox Sk 0

o
I H’é tﬂ% rtlz

L.

‘:g 3]'1—:

2 3 oy o
S
l-«II
>
)
N

124

AT £3E 4 AT FAY o

QAR A EFUTE B A7E 3453, 39

e FAAAATANRL A Sof A £
fow, Aol Aol A} EPui,

o

y % =]
20F

(1) Johnson, D.H. and Dudgeon, D.E. 1993,
Array Signal Processing, PTR Prentice Hall.

(2) Chol, J W. and Kim, Y.H, 1995,
“Estimation  of and Strengths of
Broadband Planar and Spherical Noise Sources
J. Acout. Soc.

Locations

Using Coherent Signal Subspace,”

A7 ZE, 2002/525



e B

e

K

Am, Vol. 98(4), pp. 2082~2093.
(3) Choi, J. W. “Identification of Near Field
Source,” Ph. D. Dissertation, KAIST.
(4) Morse and Ingard, 1968,
Acoustics, McGraw-hill, pp. 500~501.
(5) Chol, Y.C. and Kim, Y.H., 2001, "Noise
Source Identification in a Reverberant Field Using

Theoretical

Beamforming Method”, Inter Noise 2001, th2
Hague, Netherlands, August 27-28, pp. 2199~2203

(6) AANE, ¥ 1996, "5, V=Y Fdo| F
Ao ZA1g A9 AY wlo]AZE ool o] &
ALY B2 W FASAELEEA, A6 T,

A 6 &, pp. 835~842.

526 /stE2AS2ZEZes|=2x/A 128 AT, 2002

I



