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Research for Characteristic of Directional Sound Image Localization at Stereo System Using

foerent Phase Pure Tone
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Abstract v

In the AV system, stereophonic system has been studied
to produce a realistic sound effect. The width of stereo AV
system speakers is narrow, to have the spatial impression
of sound effect, widening the sound image is necessary.
The direction of sound image depends on the phase delay
and the sound pressure level difference between two
channels. In this paper, we analyze the relationship
between the phase delay and the direction of the sound
image relating to the frequency of sound source. Also we
experimented to directionally localize the sound image of
the pure tone with shifing phases and controling sound
pressure level between two channels when the sound is
reproduced by two speakers to make a spatial impression
of sound effect.
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Fig 1. Listening model in binaural system.
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Fig 2. (a) Sound pressure level differ- ence
(b) time delay between two ears.
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Fig 4. Relationship between the phase delays and the
directions of the sound images of the pure tones.

Direction of sound enage [ deg |

Loov o by o b e s by g o}
100 30 % 32x 10k

02/ 5. 9f4 xelo] 25, 50, ¥ 752 mje| SAlo|
Fig 5. Directions of the sound images when the phase
delays are 25, 50, and 75, respectively.
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Fig 6. Frequency spectrum of the complex tone which
contains 2nd, 3rd harmonics.
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Table 1. Phase shift and sound pressure level to
directionally localize the sound image of complex
tone whose fundamental frequency is 100 Hz.
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Table 2. Phase shift and sound pressure levd to
directionally localize the sound image of complex
tone whose fundamental frequency is 400 Hz.

Direction of
sound imagejdeg] 0 60
S Ll L LA L f
¢n[deg] 45| 80 {170 | 170 | 170 [ -170
a, 1 1 1 108 [065) 055

E 3 fi=700 Hzol S22 242 flsi=
7| g Siam 2 Ay
Table 3. Phase shit and sound pressure level 1o
directionally locdlize the sound image of complex
tone whose fundamental frequency is 700 Hz.
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Table 4. Phase shift and sound pressure level to

directionally localize the sound image of complex
tone whose fundamental frequency is 1.2 kHz.
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