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Far-Field Sound Field Estimation from Near-Field Sound Field Data Using
Boundary Collocation Method ; Decision of Optimum Points of Measurement
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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 ot 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 io
kL and depends on geometry and directivity of the source. But they do mot 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 Helmholiz integral equation and Green function and it has been found that the number of measurement
points is optimized as (,54&L which is about one half of the existing results.
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Tabie 1. b,, chamcteristics of line aray source ; n=3,
kL = 12.6.

m bn m bm
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

geh b0l 00 HE AASZFYFE Boh Bl A
27 918 5,9 FH(2 b BHE @MAAS (28 2
Y 3) 2¥Y 3L ALe) 2512 YA AedA vide
2 ARNE 4y b, o ¥H FY2H AL b,
o) AR, F 71&7N7 021 mel A vl 2
o] FUF AFAN JVegE ¢ + Wk F HASH
Fol HE me ALY @42 FolArk YIS wid
4 n=5002 17 FeolN kLol WAL Wel b,
Eqelth 298 b0 m R LS W57 H3 8l

2g Roj3 YW, kL Fel FoIAE AY- ol U A
@l £8P Bt

ag 2. Mds ool mE AME {99 b, ¥H 54
(L = 20D '
Fig. 2. Cumulative characteristics of b, with respect to
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Table 2. SPL differenve in acoustic axis with respect to @

(AL = 12.5)

Optlimum measurement SPL difference in
a points acoustic axis (dB)
10! 5 3.466
1072 7 0.387
10°° 9 0.021
1074 11 0.008
107° 13 0
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Fig. 7. Comparison of measuwred and estimated acoustic field
in the case of line array source,
(A : measured in Q.5m near-field, B : measured in 4.8m
far-field, C:estimated from 0.5m near-field data to
4.8m far-field).
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