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A Study Absolute Position Estiniation of Sound Source
Using 3D Acoustic Holography
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ABSTRACT

This paper describes simulations and experimental results using a measvring system which uwlilizes the acoustic holo-
graphic method in order to exactly estimate an absolute position of a sound source. The measuring surface is installed to
salisfy with a far field to the sound source and is composed of linear arrayed seven microphones. A measurement is simul-
tancously recorded by a reference microphone setting up a neighbour sound source and the linear arrayed seven
microphones which are moved to the same interval. An absolute position of sound source is estimated by the cross-spec-
trum method to the received sounds between a reference and the measuring microphones. Phase differences of each micro-
phone and time delays during scanning are compensated to the reference microphone and the measuring time of the first
column. An optimal interval for each microphone in the measuring surface is decided by a numerical simulation. A source
signal makes use of a sinusoid, and S/N ratio is 30dB in the experiment. The optimal microphone’s interval in the simu-
lation and the experiment is decided in order to satisfy with the Nyquist space sampling condition related to the wave
length of 2kHz sinusoid. Mainlobe width of a estimated 3D hologram in the case of 2kHz source signal is decreased to
87% and 30% in comparison to 500Hz and 1kHz, and then a valid of simulation results is confirmed. Therefore, we veri-
fied a utilization of the study for a sound source estimation using 3D acoustic holographic method.
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