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Abstract

It is necessary to measure the volume velocity of the sound source in the process of measuring the
transfer function from the sound source to the measuring point by the reciprocity method, and the
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measurement of volume velocity is affected by environmental reverberation. In view of the typical
reverberation environment, the relationship between reverberation sound and direct sound under
full and partial reverberation conditions such as reverberation pool, lake center environment,
curved dock environment, and dock environment with long-distance reflector surface is studied by
numerical simulation method. The trend law of the influence of the relative position of the sound
source and the hydrophone on the volume velocity of the sound source is given. The numerical re-
sults show that in the frequency range of 10 Hz~1000 Hz, the influence of reverberation on volume
velocity estimation of the sound source can not be ignored under the condition of total reflection
interface. Under partial reflection boundary conditions, the error within a certain range of the
measuring point distance from the sound source is less than 2 dB, which has little influence on the
measurement of the volume velocity of the sound source. When the error exceeds X dB, and the
distance from the measuring point distance from the sound source exceeds x m, the influence of
reverberation on the estimation of the volume velocity of the sound source cannot be ignored.
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Figure 1. Schematic diagram of reverberation pool
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Figure 2. Reverberation pool model simulated by Comsol: (a) model diagram; (b) 63 Hz sound field cloud image; (c) 250 Hz
sound field cloud image; (d) 500 Hz sound field cloud image
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Figure 3. Difference of sound pressure level at different distance of hydrophone from sound source
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Figure 4. Comsol simulation analysis of lake central environment: (a) schematic diagram of the model; (b) 63 Hz sound field
cloud image; (c) 250 Hz sound field cloud image; (d) 500 Hz sound field cloud image
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Figure 5. (a) The difference of sound pressure levels at different distances between hydrophones and sound sources; (b) Volume
velocity comparison of the sound source by sound pressure at 1 m distance of the hydrophone from the sound source in the
central lake environment
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Figure 6. Comsol simulation analysis of curved dock environment: (a) schematic diagram of the model; (b) 63 Hz sound field
cloud image; (c) 250 Hz sound field cloud image; (d) 500 Hz sound field cloud image
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Figure 7. (a) The difference of sound pressure levels at different distances between hydrophones and sound sources; (b) Hy-
drophone distance sound in free field and dock environment sound source volume velocity comparison at source 1 m by sound

pressure inversion.
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Figure 8. Three views of the dock environment with remote reflectors
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Figure 9. Cloud image of dock environment with remote reflector simulated by Comsol: (a) 10 Hz sound field cloud map; (b)
63 Hz sound field cloud map; (c) 100 Hz sound field cloud image
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Figure 10. (a) The difference of sound pressure levels at different distances between hydrophone and sound source; (b) Com-
parison of the volume velocity of the sound source at 1 m from the hydrophone to the sound source in a free field and a dock
environment with a distant reflector.
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