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Development of sound field visualization technique

using digital image processing
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Abstract

A new acoustic field visualization technique is introduced in this study. Small particles of which
density is small enough to follow up the air flow are used for the noise field visualization. In order
to quantify the noise, PIV(Particle Imaging Velocimetry) has been constructed. When the driving
frequency is in the vicinity of the resonance frequency of the simplified 2-dimensional muffler
system, an acoustic streaming is shown and of which velocity distribution is obtained through PIV
technique. It is experimentally proved that the present technique is able to visualize and quantify

the acoustic fields.
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Fig. 7 White noise vs filtered sound.

-16--



gAgFA e A 3 AANRNH AL 2F AT

Fig. 8 Relation between Frame and Field images.
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Fig. 10(a) Visualized image of the sound field and
obtained velocity vector distribution of
the acoustic streaming in the left cavity.
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Fig. 10(b) Mean velocity vector distribution.
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Fig. 11(a) Visualized image of the sound field and
obtained velocity vector distribution of
the acoustic streaming in the right
cavity. :
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Fig. 12(a) Visualized image of the sound field and
obtained velocity vector distribution of
the acoustic streaming at the corner of
the right upper side of the right cavity.
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Fig. 14(a) Visualized image of the sound field and
obtained velocity vector distribution of
the acoustic streaming at the corner of
the right upper side of the right cavity.

Fig. 14(b) Mean velocity vector distribution.
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Table 1 Acoustic streaming frequency

Filtered | White noise | Sound
Excited sound sound pressure |- .
frequency | pressure| pressure level Acoustic
[Hz] level level differences | Streaming
: (dB] [dB} [dB]
1984 70.8 89.2 18.4 seen
2200 71.5 87.0 15.5 not seen
3112 76.3 85.4 - 91 not seen
3256 479 82.7 348 not seen
4304 50.8 89.4 38.6 not seen
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Fig. 15 Visualized image of the acoustic field of
the muffler at 2200Hz.

Fig. 16 Visualized image of the acoustic field of
the muffler at 3112Hz.

Fig. 17 Visualized image of the acoustic field of
the muffler at 4152Hz.
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