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Boundary Element Analysis of Interference Effect Due to Scattering

in Microphone Measurement

In-Youl Jeon, Sung-Chon Kang, Jeong-Guon Th

ABSTRACT

In this article, the scattering effect around a microphone is studied by using boundary element method, be-
cause it is hard to find the scattering experimentally. The scattering problem is defined by impinging an
obstacle, i.e. a solid cylinder, with an incident plane wave. From this analysis, the scattering is numerically
calculated by varying the microphone shape, the incident angle and the distance between microphones. It
is found that the scattering effect of a microphone increases as the frequency increases and is not consid-
erable in the low frequency region. However, it is noted that there might be the pressure distortion above 4

kHz due to the scattering in microphone measurement.
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Fig. 1. Description of scattered field by impinging an ob-
stacle with an incident wave
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Fig. 2. Geometry of analyzed microphones; (a) Single
microphone, (b) Two adjacent microphones.

Fig. 3. BEM model of a microphone (¢ 13.2 mm, height =
5 mm, 438 nodes, 218 quadratic triangular elements).

I¥ 3L AF 132mm, ¥°] Smm o] Y 2
2 g rtolaZ &9 PA4oln A T4 A2
84 R /32 A4E A of 46 kHzol Ul o
Aol A frasich aeln olojg 2o QJAMeE H
A3to] A7) 1 PaZ 91dBo|T o] gt 7] 0g ¥
BHE e Qirbate} Abgmte] Aol o slA A -
gho g siMg 5 o

YA 2E 92 Hstol uhet o] A2 E F9]ojA) @
A A3 S8 A4S date 2949 2o) o)
A RlAtste] 7bA F 8k kg = 10lth 27 42 $ 2
AL Ao A S vlo] AR E QR Eo) A9
%ol 2A Y& ol vlo]A2Z A (front sur-
face)oll A} R &= vhala} 7} Y ALgtol] 3 7) o &g o)
A 7] g Eolth. QJAlzto] F713hH vjo]la 2 Eog
Bl 23 WAabahe o] g gko] ol S5 wj o)
A AR Fad Aolgda o4& @ 5 At a9
4.bi= 45°9 A= 2 JALEIG & wio] AFjeld] A A
SR PR E FAHCZ AU EE S BT Qo

T2 AL} H foll Hlsto] A Aol g B
HE HaFa g,

ot A7tA 2 29 4.c9 4.d= 2709 nlo]z 2 Eo) 2
A 4 20mmY @9} A SHE BAF = 17) v}
ojZ2 &9 FAQIAL 45° UALe] Ao} FALG H
< Bg

- 728 -



0025 925

923
921
919
917
915
913
% 910
© 90.8
%06
90.4
90.2
80.0

002
0015

0.01

-0.005
0.04

-0.015

0.025 g,

925
923
002 921
919
0015 | 5N
915
001 ~
913
N 0005 910
0 ‘906
%04
-0.008 %02
200
001
0,015 E28

001 0.02 003
X

(d)
Fig. 4. Scattered wave fields of the microphone(s) with
h/d=0.739 at kd =1. Single microphone: (a) & =0°,
(b) 9=45°. Two microphones: (¢) z/d =0.5152, 8 =0°
(d) z/d =0.5152, 8=45°.
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Fig. 5. Scattering of a microphone with varying the inci-
dence angle (h/d =1).
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Fig. 6. Scattering of two microphones with varying distance z/d ; (a) 8=0°, (b) 8=45°
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