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Study on Sound Field Analysis in Near-Field using Boundary

Collocation Method; Decision of Optimum Points of Measurement

for Line Array Sound Source with Weighting Value
Won-ho Kim

ABSTRACT

This paper describes the far-field estimation using the near-field measurement data. Measurement
in far-field region gives us the acoustical characteristics of the source but in general measurement
is made in near-field such as acoustic water tank or anechoic chamber, so far-field acoustical
characteristics of the source should be predicted from near-field data. In this case, the number of
measurement points in the near field which relates to the accuracy of the predicted field and the
amount of data processing, should be optimized. Existing papers say that measurement points is
proportional to kL and depends on geometry and directivity of the source. But they do not give us
any definite criterion for the required number of measurement points. Boundary Collocation Method
which is one of the far-field prediction methods, is analyzed based on Helmholtz integral equation

and Green function and it has been found that the number of measurement points is optimized as

0.54£L which is about one half of the existing results.

*FARATE £FEFANQTA

-1752-



1. M &

o] dig 49 Vs Zv] (FAEe
Ao dH4)e vxnr} A2 AgdMe YARE F
qan de dHE 2Aelement) B3 HAd
o3 Agld WE &Y THE TFEAM glod,
9 A% ImAllMe S5 42 2EE £ 9
o g5 S AE82RY 99 Heo ¥ &F&
&3zl Al E dAR FHAAM FHe] olF
oAAE ol gutdelnt! wets A 99 =
4& YN E 34 £ vty go] BHF F
o] 2 AT F¥ Hub wigk msx Fo 23
Wl S Foz s A4S A% A a7}
Bo] FRtgong &% £z EE= FIHI L
Y =18 adFHoz Ao¥ ¢ e FTAA
ojFoix: k. wWatd &R v TE FHS
oEe ASE 9748 &% AL WESHA
}m2 oz 2AY 34 AzRH AA:
4 54& 958 Bart Yo oY 2AY
3 Y PEES 196509 o F B AT
Fy5o] gonM 2 Butlere] AAwAY
(Boundary Collocation Method)!''e vl # z7tgh
g oz AR &% dF AYRx 4T A
oz 4A Yok

A ANAM Y &4 EAHE HEs oAF357]
AqH = SANAY SH P T 283 BESF
g vEd 298 9 5 Ao 29y & AH
F7F F7tetE v@ A Holn nAAHnE HA
ol 2oz AHELF 4F AAE A& F e F
A ZARF5d dg JiEel adig. olyd HF
2335 2499 FA59 279 $4A kLo
Hlgigrt. & kLol AXA HE A¥Ageol AXA
Hed o] A¢ ZAY %9 FHA 3

go do Mk

549 w7 AxA Eo. g8 A8 39
HHA HEY AB22REH A8 3& dF
HHME ol@ W diE £ Y=EE
Asojop ot B =FodME FANAYL
A gt g ¥Ed AuMd S Hg3yo
A £39 45 9% A &% 3L
T o H FFHsA P 71EE AA
oz g

N

Bl e St ol

2, MH 22| S3 3IA

gty oz g]te th3dt Helmholtz 2 #4-&
e el 71ed 4+ A

Pp) = - [[=iko c ulso) &(R) +

P s9) a‘iog(R) dso (O
o714, g(R) ; AF FRNM Y Green &F
; field 2174
sg > o¥
R ;field Ad#% ¢ A 9 A
U A gl &%

>

LK

-

; 3¢ (wave number)
; Mk vl Ux

c ;A% ofd YoM &

ny 5 WA L
2z 3% §5e WAL Green $58 H7HE
D2A T8 g oy, F diAHolm FF g
W# Green $FE L3 go] Fojng M

&R =

°

ik 23 (2m+1) (k7)) Pplcos 6)

X hn(kr) P,(cos 6) (2)

-1753-



71N, m; 5
Imlkr) kv, 3& ZE
1% spherical Bessel function
P,(cos®; cosd & e
m*}¢] Legendre polynomial
h,(kr), kr @& ZE
spherical Hankel functi;)n
— a4 iyale)

SO So

/\\

Fig. 1.

Arbitrary shaped sound source and

acoustic field point p
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Table 1. b, characteristics of line array source

i n=3, kKL = 4«

m b m b m
0 1.000 13 0.000
1 0.000 14 0.001
2 -0.760 15 0.000
3 0.000 16 0.000
4 3.347 17 0.000
5 0.000 18 0.000
6 2.797 19 0.000
7 0.000 20 0.000
8 0.800 21 0.000
9 0.000 22 0.000
10 0.120 23 0.000
11 0.000 24 0.000
12 0.011
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Fig. 4. Cumulative characteristics of b, with

respect to number of line array

elements n with unit weighting value

(kL = 251)
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Table 2. SPL difference in acoustic axis with

respect to a@ (kKL = 4x, n = 3, unit
weight)
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) acoustic axis (dB)
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Fig. 7. Optimum measurement points as a

function of kL (e = 107° unit

weight)
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Table 3. SPL difference in acoustic axis with
respect. to a (kL = 4n, n = 3
ramped weight)
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