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Abstract

with frequency dependence of directivity. In this report, the 3D sound field reproduced by the loudspeaker is numerically an-

As the 3D audio system reproducing the presence, we have been developed the multi-dimensional loudspeaker

alyzed by the computer simulation. The size and shape of musician’s sound image depicted by the loudspeaker was evaluated
by using the sound source search technique and estimating the position of multiple point sound sources. As a result, it was
indicated that the general size of musician’s sound image was scaled down to the size of the loudspeaker and that the size
of individual point sound sources was extremely scaled up. It was also shown that the shape of musician’s sound image was
accurately maintained if the radiation directivity of loudspeaker units was sharply set toward the outside of the loudspeaker.
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2 Image of multi-dimensional loudspeaker with frequency dependence

of directivity.
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Table 1 Azimuth and elevation angles of loudspeaker units.
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Fig.3 Microphone arrangement around each players during the recording

for the multi-dimensional loudspeaker.
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Fig.4 Positions of the microphones, loudspeaker units, and and observa-

tion points used in the computer simulations.
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Fig.5 Block diagram of the calculation of sound intensity in computer sim-

ulation.
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Table 2 Parametric conditions in computer simulation.

Sound source amplitude (A) 1
125, 250, 500, 1000, 2000,
4000, 8000, 16000 Hz

Sound source frequency (f)

Distance of sound sources (d) 0,0.2,0.4,0.6m
Azimuth angle of sound source (6p) 0, 45°
Sound velocity (c) 340 m/s
Number of microphones 2
and loudspeaker units (M)
Radius of microphone array (r) 0.8 m
Radius of loudspeaker array (") 0.085 m
Normal unit vector of
r//Ir/]

loudspeaker units (n;)

Radiation directivity of Omnidirectional, Decay 6 dB,

loudspeaker units (Dy;) Decay 12 dB, Real

Number of observation points (N) 162

Radius of observation points (R) 1m
1o = (dcosby, dsinby, 0)7 (5)
r; = (rcosd;cosd;, rsinf;cose;, rsin¢,~)T (i=1.M) (6)
r, = (1’ cosbcosg;, ' sinf;cose;, r’sing;)” (i=1.M) ()
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Fig.6 Position coordinates of estimated sound sources in the XY plane.
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Fig.7 Position coordinates and 95% confidential intervals of estimated

sound images in the XY plane (Dj;: Real).
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sound images in the XY plane (Dy;: Omnidirectional).
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sound images in the XY plane (Dy;: Decay 6 dB).
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Fig. 10 Position coordinates and 95% confidential intervals of estimated

sound images in the XY plane (Dy;: Decay 12 dB).
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