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Abstract It is very important to develop near 3D sound field reproduction techniques in order to realize the ultra-realistic
communications such as 3D television and 3D tele-conference. In this report, the near 3D sound field reproduction system
using directional loudspeakers and wave field synthesis was developed by constructing the surrounding microphone array and
the radiated loudspeaker array. In order to evaluate the performance of the developed system, the estimation of sound image
positions synthesized by the radiated loudspeaker array was performed by the sound source search system. As a result, it was
indicated that the sound images were estimated at the desired positions.
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Fig.1 Future image of ultra-realistic communications [1].
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Fig.2 Near 3D sound field reproduction system using directional loud-

speakers and wave field synthesis [18].
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Fig.3 Image of surrounding microphone array placed in the recording

room [20].
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Fig.4 Arrangement of microphones in the surrounding microphone ar-
ray [20].
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Fig.6 Arrangement of loudspeaker units in the radiated loudspeaker array.
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response measurement.
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Table 1  Position coordinates of sound images in the sound source search.
Index | x [m] | y [m] | z[m] | Index | x [m] | y [m] | z [m]
1 05 | 025 | 0.25 16 0.5 | 0.25 0
2 0.5 0 0.25 17 0.5 0 0
3 0.5 |-0.25] 0.25 18 05 |-025] 0
4 025 | 0.25 | 0.25 19 | 025 | 0.25 0
5 0.25 0 025 | 20 | 025 0 0
6 025 [ -025| 025 | 21 025 [-025| O
7 0 025 | 025 | 22 0 0.25 0
8 0 0 025 | 23 0 0 0
9 0 -025 1 025 | 24 0 025 0
10 | -025] 025 | 025 | 25 |-0.25| 0.25 0
11 | -0.25 0 025 | 26 |-0.25 0 0
12 | -025(-025|025| 27 |-025|-025| O
13 -05 ] 025 | 025 | 28 -0.5 | 025 0
14 -0.5 0 025 | 29 -0.5 0 0
15 -0.5 |-02510.25 | 30 -05 1025 0

£2 EHRRECBT S

Table 2 Position coordinates of sound intensity probes in the sound source

BEBA T VT 4 =T OB

search.

Index | x[m] | y [m] | z[m] | Index | x [m] | y[m] | z
1 0.75 | 05 0.5 10 075 | 05
0.75 0 0.5 11 0.75 0
075 | -0.5 | 05 12 0.75 | -0.5

0 0.5 0.5 13 0 0.5

0 0 0.5 14 0 -0.5
0 -0.5 | 05 15 |-075| 05
-0.75 | 0.5 0.5 16 | -0.75
-0.75 0 0.5 17 |-0.75 | -0.5
-0.75 | -05 | 0.5
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Fig.9 Estimated sound image position in the sound source search.
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Table 3  Position coordinates of sound images and estimated sound images

in the sound source search.

Image Position Estimated Position Error

Index | x, [m] | yo [m] | 2o [m] | xg [m] | yg [m] | zg [m] | Ad [m]
1 0.5 0.25 | 025 | 0463 | 0.249 | 0.264 | 0.040
2 0.5 0 0.25 | 0.459 | -0.003 | 0.251 | 0.041
3 0.5 -0.25 | 0.25 | 0.481 | -0.225 | 0.250 | 0.032
4 0.25 0.25 | 025 | 0.194 | 0.226 | 0.235 | 0.063
5 0.25 0 0.25 | 0.224 | -0.018 | 0.216 | 0.046
6 025 | -0.25 | 0.25 | 0.194 | -0.221 | 0.246 | 0.064
7 0 0.25 | 0.25 | -0.009 | 0.151 | 0.211 | 0.107
8 0 0 0.25 | -0.018 | -0.005 | 0.199 | 0.054
9 0 -0.25 | 0.25 | 0.000 | -0.134 | 0.183 | 0.134
10 -0.25 | 025 | 0.25 | -0.203 | 0.237 | 0.227 | 0.054
11 -0.25 0 0.25 | -0.206 | 0.011 | 0.228 | 0.050
12 -0.25 | -0.25 | 0.25 | -0.191 | -0.218 | 0.223 | 0.072
13 -0.5 0.25 | 0.25 | -0.468 | 0.211 | 0.238 | 0.052
14 -0.5 0 0.25 | -0.449 | -0.012 | 0.243 | 0.053
15 -0.5 | -0.25 | 0.25 | -0.467 | -0.249 | 0.255 | 0.033
16 0.5 0.25 0 0.432 | 0.245 | 0.005 | 0.069
17 0.5 0 0 0.395 | 0.024 | 0.027 | 0.111
18 0.5 -0.25 0 0.396 | -0.203 | -0.017 | 0.115
19 0.25 0.25 0 0.213 | 0.180 | 0.033 | 0.085
20 0.25 0 0 0.083 | -0.018 | 0.097 | 0.193
21 0.25 | -0.25 0 0.181 | -0.186 | 0.032 | 0.099
22 0 0.25 0 -0.013 | 0.174 | 0.028 | 0.082
23 0 0 0 -0.001 | -0.029 | 0.069 | 0.075
24 0 -0.25 0 0.000 | -0.143 | 0.012 | 0.107
25 -0.25 | 0.25 0 -0.244 | 0.174 | 0.014 | 0.078
26 -0.25 0 0 -0.097 | -0.011 | 0.114 | 0.191
27 -0.25 | -0.25 0 -0.141 | -0.242 | 0.050 | 0.120
28 -0.5 0.25 0 -0.411 | 0.212 | -0.011 | 0.097
29 -0.5 0 0 -0.372 | -0.011 | 0.014 | 0.129
30 -0.5 | -0.25 0 -0.444 | -0.281 | 0.015 | 0.065
Average 0.084
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