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Abstract

Many signal processing methods of widening the sound
image for spatial impression have been studied. Most typical
methods of widening the sound image are related to the phase
shifting and precedence effect. However, these methods are
not effective in center sound image. Ag listener’s position
moves from cenler to outside, the center sound image is
shified to the speaker, That is to say, the directional
localizatien of center sound image is unstable.

In this paper, we propose a television audic system
including center speaker, and analyze the role of center
speaker using theory of Makida and precedence effect. In
experiments, we confirm the usefulness of the center speaker
for the stability of center sound image.
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Fig. 1. Directional localization of sound image in theory of
Makida
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Fig. 2. The relationship between volume level difference

and delay time to place the sound image at the
center of twe speakers
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Fig. 6. Shifting distance of sound image for two sound
source’s distance and listener’s position.
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Fig. 7. Phase shift system with center speaker

.8 I3 % 08

At wbale) epAd g =AMEY) HEfe Rk
oA A Ag Lduld 2vle Aawle] S ¢
3 Aglel whale] A@sad. Aaw A oAd &3
g AAYn B ofd Magds AAAE 50em A
= gejd A AR £ ke AdEg
b AE ANAE 2og Aol AE S ey

o
o

5 8 8 3
-

rs
=

100 cm

N~ 70 em
100 200 300

Listener's position from center, o, .. [em]

2% 8 A AE Aladeld T 4] A=lsl A
A8} Ao whEg Fade) ol A

Fig. 8. Shifting distance of sound image for two sound
source’s distance and listener’s position in the
three-channel system.
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