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Fig. 2 Design of loudspeaker box

Fig. 1 Arrays of proposed 3D sound field
reproduction system (Left: microphone array,
Right: loudspeaker array)

Fig. 3 Image of the manufactured Ioudspez;ker
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Table 1 Accuracy rates of each condition in

white noise
Direction | Control Im 3m
number | condition | distance | distance
1 100 81 76
2 95 100 95
3 100 81 86
4 95 76 90
5 100 100 100
6 100 43 52
7 100 100 100
8 100 33 43
9 100 100 100
10 100 52 43
11 100 100 95
12 100 48 33
13 100 90 90
14 95 100 100
15 100 76 86
16 86 71 71
17 100 38 33
Average 98 76 76
Unit: [%]

Table 2 Accuracy rates of each condition in

speech

Direction | Control Im 3m

number | condition | distance | distance
1 100 86 81
2 86 76 86
3 100 100 100
4 90 81 71
5 95 95 95
6 100 43 57
7 100 100 90
8 100 67 62
9 100 76 90
10 100 57 52
11 100 90 90
12 95 76 33
13 100 76 81
14 100 95 95
15 95 71 71
16 86 67 52
17 90 48 52

Average 96 77 74

Unit: [%0]
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Table 3 Answer rates of five directionsin white noise

Direction 6 8 10 12 17
number .1m .3m .1m .3m .1m .3m .1m .3m .1m .3m
distance | distance | distance | distance | distance | distance | distance | distance | distance | distance
1 0 10 0 0 0 5 0 0 0 0
2 0 0 5 5 5 0 0 0 0 0
3 0 0 0 0 29 48 0 0 0 0
4 0 0 0 0 0 0 10 24 0 0
5 5 0 0 0 0 0 0 5 0 0
6 43 52 0 0 0 0 0 0 0 0
7 14 14 0 0 0 0 0 0 0 0
8 0 0 33 43 0 0 0 0 5 5
9 0 0 0 0 14 0 0 0 0 0
10 0 0 0 0 52 43 0 0 0 0
11 0 0 0 0 0 0 5 0 0 0
12 0 0 0 0 0 0 48 33 0 5
13 38 24 0 0 0 0 0 0 0 0
14 0 0 62 52 0 0 0 0 52 52
15 0 0 0 0 0 5 0 0 0 0
16 0 0 0 0 0 0 14 24 5 5
17 0 0 0 0 0 0 24 14 38 33
Unit: [%]
Table 4 Answer rates of five directionsin speech
Direction 6 8 10 12 17
number .1m .3m .1m .3m .1m .3m .1m .3m .1m .3m
distance | distance | distance | distance | distance | distance | distance | distance | distance | distance

1 10 5 0 0 0 0 0 0 0 5
2 0 0 0 0 0 0 0 0 0 0
3 5 10 0 0 33 38 0 0 0 0
4 0 0 0 0 0 0 5 19 0 0
5 10 5 0 0 0 0 5 0 0 0
6 43 57 0 0 0 0 0 0 0 0
7 19 10 0 0 0 0 0 0 5 0
8 0 0 67 62 0 0 0 0 10 19
9 0 0 0 0 5 5 0 0 0 0
10 0 0 0 0 57 52 0 0 0 0
11 0 0 0 0 0 0 0 5 0 0
12 0 0 0 0 0 0 76 33 0 0
13 10 14 0 0 0 0 0 5 0 0
14 5 0 24 29 0 0 0 0 29 19
15 0 0 0 0 5 5 0 0 0 0
16 0 0 0 0 0 0 14 14 10 5
17 0 0 10 10 0 0 0 24 48 52

Unit: [%]
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