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Abstract

The acoustic field resulted by the radiation of sound from vibrating structure is predicted based

on the sound pressure measurements. The sound pressures are measured at discreate point on the

measurement plane ; Hologram. Based on these discreate measurements, the sound field away
from the acoustic source is constructed based on the discreate form of Kirchhoff-Helmohltz

integral equations. The velocities, intensities, and pressures of arbitrary plane of interest in space

are predicted and visualized. The effects on the sound field reconstruction ; finite aperture effect,

effect of finite sampling interval in space are studied in terms of wraparound error and spatial

aliasing. Numerical simulations and experimental verifications are performed to see these effects.

To reduce the wraparound error, zero padding technique in space is used and the usefulness of the

method is demonstrated by various examples.
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Fig. 5 (a) Predicting pressure at z/A=2 plane with out zero padding, Simulation

(b) Predicting pressure at z/1=2 plane with 2 times zero padding, Simulation
(c) Predicting pressure at z/A1=2 plane with 3 times zero padding, Simulation
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Table 1 Error of predicting pressure

The position of| Normalized [Normalizedvarianoe
predition plane | mean of error of error
(2//1) (Emean/lplmean) (0'2/|p|mean)
0.75 0.022312 0.000470
1.00 0.002643 0.000329
1.25 -0.001275 0.000174
1.50 -0.002441 0.000282
1.75 -0.000541 0.000277
2.00 0.001795 0.000224
2.25 0.002833 0.000239
2.50 0.002304 0.000248
2.75 0.000868 0.000223
3.00 -0.000405 0.000199
3.25 -0.000705 0.000192
3.50 -0.000336 0.000195
3.75 0.000334 0.000184
4.00 9,001050 0.000164
4.25 0.001612 0.000155
4.50 0.002067 0.000154
4.75 0.002193 0.000154
5.00 0.001035 -0.000148
5.25 0.001579 0.000130
5.50" 0.001239 0.000112
5.75 0.000922 0.000105
6.00 0.000697 0.000105
6.25 0.000581 0.000107
6.50 0.000491 0.000108
6.75 9.000393 0.000106
7.00 0.000304 0.000101
7.25 0.000239 0.000095
7.50 0.000200 0.000089
7.75 9.000185 0.000083
8.00 0.000190 0.000078
8.25 0.000213 0.000074
8.50 0.000250 0.000072
8.75 0.000296 0.000071
9.00 0.000346 0.000070
9.25 9.000394 0.000070
9.50 0.000438 0.000070
9.75 0.000473 0.000069
10.00 0.000498 0.000067

D=0.12m
1.5m
exponential
contraction
_—
horn driver
- ——
e |
1L5m
baffled piston point source
/\re\femnce mic.
¥
\Eanning mic.
~3
mic. power supply  sound source power amp.
B&K 2807 B&K 2706
)
signat -=
Analyzer Q =" = '
HP 3563A .- JI sine random generato

] B&K 1027

Fig. 6 Schematic diagram of experimental setup
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