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Abstract We have proposed the personal 3D sound field reproduction in which the sound recorded by eight directional
microphones is replayed by eight loudspeakers. In this report, in order to construct the recording system for the personal 3D
sound field reproduction, the microphone array using shotgun microphones in which the recording position was identified was
proposed and the localized direction of the proposed microphone array was compared with that of an ambisonic microphone. As
a result, it was shown that the localized direction of the proposed microphone array was better than that of an ambisonic
microphone.
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Fig. 2 Shotgun microphone

used in the recording position identification
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Fig. 3 Pin microphone

used in the recording position identification
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used in the recording position identification
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Table 1 Delay time of impulse response

in the recording position identification

I 9L 1E ] [ms]

Pin [0 m] 0.104

Pin [1 m] 2.979

Shotgun [0 m] 0.521

Shotgun [1 m] 3.521

Tholzd, HHEIZ
I[m] m
2.875[ms] 347.83[/sl
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xmED
x = 0.104[ms] x 347.83[m/s] = 3.6174[cm]
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Fig. 6 Constructed microphone array
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(Sound source direction : 180°)
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Fig. 8 Loudspeaker placement
in impulse response measurement
(Up : Sound source direction 180°,

Down : All sound source directions)
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Fig. 9 Loudspeaker array

used in the subjective evaluation
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Fig. 10 Position of participant and loudspeaker array

in the subjective evaluation
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Fig. 13 Experimental result

of the subjective evaluation (White noise)
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Table 2 Result of x? test

in the subjective evaluation (White noise)

DEdVE | TREE p fE
SEARIEZ R [%] 19.2 46.7 1.45X10710
J7 1M IR 2 [ %] 53.8 92.1 3.41X10-2!
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Fig. 14 Experimental result

of the subjective evaluation (Speech)
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Table 3 Result of x? test
in the subjective evaluation (Speech)
PERE | REE p &
2 IEE R [ %] 26.7 57.9 | 4.23 X102
EZE[%] | 61.3 90.0 | 2.21x10°13
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Table 4 Result of fully correct rate and x? test
of each position in the subjective evaluation
(Left : White noise, Right : Speech)

SR B e %] iR R % (%) pfié AR [k %] RRE %] pfié
0 30 55 0.1098 0 30 45 0.3272
30 0 40 0.0016 30 10 55 0.0024
60 0 45 0.0007 60 25 75 0.0016
90 25 50 0.1025 90 15 50 0.0181
120 15 35 0.1441 120 15 60 0.0033
150 25 50 0.1025 150 25 55 0.0528
180 20 55 0.0222 180 30 65 0.0267

210 10 55 0.0024 210 25 45 0.1848
240 20 35 0.3355 240 30 50 0.1967
270 30 55 0.1098 270 55 70 0.3272
300 40 70 0.0565 300 30 95 2.18x 1075
330 15 15 1.0000 330 30 30 1.0000
aF 19.2 46.7 ait 26.7 57.9
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Table 5 Result of directional correct rate and x? test
of each position in the subjective evaluation
(Left : White noise, Right : Speech)

WA B JiEsRiE %[ 1RERE (%] pfE FORAE [fEfE%I[1REE%] pfE
0 60 95 0.0080 0 60 80 0.1675
30 35 95 4.32 x 1078 30 40 90 0.0009
60 40 85 0.0033 60 60 95 0.0080
90 60 100 0.0016 90 35 85 0.0012
120 65 85 0.1441 120 40 85 0.0033
150 60 90 0.0285 150 60 95 0.0080
180 60 90 0.0285 180 75 95 0.0765
210 30 95 6.31x107° 210 70 95 0.0375
240 60 95 0.0080 240 75 85 0.4292
270 70 90 0.1138 270 87 85 1.0000
300 70 95 0.0375 300 75 100 0.0168
330 35 90 0.0003 330 60 90 0.0285
ait 53.8 92.1 h 61.3 90.0
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