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for Personal 3D Sound Field Reproduction

Toshiyuki KIMURA

T Department of Information Technology, Faculty of Engineering, Tohoku Gakuin University
1-13-1 Chuo, Tagajo-shi, Miyagi, 985-8537 Japan
E-mail: ft-kimura@m.ieice.org

Abstract In the proposed personal 3D sound field reproduction, the recording system using shotgun microphones have been
constructed and the two-dimensional localized performance of the proposed system have been compared with that of an am-
bisonic microphone. In this report, in order to evaluate the three-dimensional localized performance of the proposed system,
impulse responses were measured, the sound for replay was synthesized, and the localization test was performed. As a result,
it was shown that the three-dimensional localized performance of the proposed system was better than that of an ambisonic
microphone.
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Fig.1 Basic configuration of the personal 3D sound field reproduction [1].
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Fig.2 Recording microphone array of the personal 3D sound field repro-

duction [2].
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Table | Azimuth and elevation angles of sound source position in the mea-

sument of impulse responses.

Index 0 ¢ | Index 0 [
1 -180° | -45° | 14 45° | 0°
2 | -135° ) -45°| 15 90° | 0°
3 -90° | -45°| 16 | 135° | 0°
4 -45° | -45° | 17 | -180° | 45°
5 0° | -45°| 18 |-135°|45°
6 45° 1 -45°| 19 -90° | 45°
7 90° | -45°| 20 | -45° |45°
8 135° | -45° | 21 0° | 45°
9 |-180°| 0° 22 45° | 45°
10 | -135° | 0° 23 90° | 45°
11 -90° | 0° 24 | 135° | 45°
12 | -45° | 0° 25 — | 90°
13 0° 0°
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Fig.3 Placement of loudspeakers and microphones in the measument of impulse responses.
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Fig.4 Image of the measument of impulse responses

(Sound position index: 9).
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Fig.6 3-D virtual space in the localization test.
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Fig.7 Flowchart of the localization test.
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Fig.8 Results of perceived directions of the ambisonic microphone in the

localization test (Upper: White Noise, Lower: Speech).
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Fig.9 Results of perceived directions of the proposed recording system in

the localization test (Upper: White Noise, Lower: Speech).

0.8 . I
1 Ambisonic

© 06 [-------- I Proposed |
©

o

‘g 0.4

S

© 0.2

White Noise
Sound Source

X 10 ERFEBRICH T 3 IEERDKEE

Fig. 10 Results of the correct rates in the localization test.
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