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A study on the Optimal Far field Source locations in the Acoustic
Modelling using Equivalent Source Method

Kwang-Hyun Baek
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Abstract

is used for

the calculation of the internal

pressure field for an enclosure which can have arbitrary boundary conditions and
may include internal objects which scatter the sound field. The advantage of using
ESM is that it requires relatively low computing cost and is easy to model the
internal diffracting objects. In the ESM modelling, some of the equivalent positions
are chosen to be the same as the first order images of the source inside the

enclosure,

some are positioned on a spherical

surface some distance outside the

enclosure. The normal velocity on the surfaces of the enclosure walls is evaluated

at a larger number of positions than there are equivalent sources.

The sum of the

squared difference between this velocity and the expected is minimized by
adjusting the strength of the equivalent sources. This study is on the optimal
equivalent source positions, the far field sources. Typically, the far field sources

are evenly distributed on a surface of a virtual
large radius.
searched using simulated annealing method

enclosure with a sufficiently
locations are

In this study,

sphere which is centered at the
far field source
simulation results

optimal
and

showed that optimally located sources gave better accuracy even with a smaller

number of far field sources.
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The sketch of equivalent source
The pressure and normal velocity

are evaluated at a finite number of positions
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Table

1 Comparison
errors at the wall boundary

of velocity
and sum of the

squared

source power according to the source
locations
Number| Optimal positions | Even distribution
| gt | W' | 4.
sources
2 0.0500 | 3.42e+07 | 0.0511 | 6.91e+08
4 0.0464 | 1.20e+08 - -
6 0.0425 | 2.29e+08 - -
8 0.0377 | 1.39e+09 | 0.0509 | 5.17e+06
10 0.0340 | 1.90e+09 - -
12 0.0308 | 2.60e+09 - -
14 0.0260 | 3.99¢+09 | 0.0430 | 2.66e+09
16 0.0210 | 7.14e+09 - -
18 0.0180 | 8.43e+09 - -
20 0.0151 | 1.00e+10 - -
22 0.0118 | 1.44e+10 - -
24 0.0093 | 1.71e+10 | 0.0360 | 8.56e+08
38 - - 0.0136 | 3.83e+10

Table 2 Coordinates of the 24 optimal far
field source locations

X-coord. Y-coord. Z-coord.
-25.76 -85.38 ~-37.21
37.68 -85.38 30.09
1.06 -35.24 -91.33
1.06 -26.00 96.75
89.25 -44.11 1.06
-94.63 -26.00 1.06
42.63 80.81 -46.08
20.19 99.22 -18.45
99,14 -16.48 1.06
2057 3.03 -97.02
-1.79 31.92 96.75
8.53 40.56 -91.33
96.29 31.92 -874
-97.02 22.54 1.06
-45.17 -83.47 2057
1.06 -96.97 1.06
~-91.33 41.30 1.06
42.63 ~74.75 -46.08
-4.60 21.70 99.14
-10.05 -23.79 -94.63
83.81 ~-5.12 -5450
91.67 21.05 -37.21
-8.14 20.24 -97.02
-18.07 99.22 20.57
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