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Abstract In this paper, in order to evaluate the audio-visual performance of the proposed three-dimensional (3D)
audio system, which is based on Multiple Vertical Panning (MVP) method and matches to the glasses-free 3D
video display system in which the size of screen is very large, the audio-visual experiment was designed by using
the loudspeaker array in which eighty-two loudspeakers were placed on the top and bottom of the 200-inch screen.
Twelve viewers viewed a 3D video and sound and reported the position of synthesized sound images. As a result,
since viewers could always feel the synthesized sound images at the position of the 3D object when the 3D sound of
the proposed system was presented with 3D video, it was indicated that the proposed 3D audio system was effect
compared with the conventional system such as stereophonic.
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Fig.1 Basic configuration of the proposed 3D audio system.
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Fig.2 Position of viewers, screen and the loudspeaker array in
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the audio-visual experiment.
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Fig.3 Sound conditions used in the audio-visual experiment.
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Fig.4 3D videos used in the audio-visual experiment

(Left: white noise, Right: speech).
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Table 1 Experimental conditions in the audio-visual experiment.

Index Sound 3D video
6) Stereo Sound only
(ii) | Proposed system | Sound only

Sound & video
Sound & video

(iii) Stereo

(iv) | Proposed system
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Fig.5 Flowchart of the audio-visual experiment.
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Table 2 3D image positions in the audio-visual experiment.

Index | Py | Py |Index| Py | Py
1 -1.32 | 0.66 6 -1.32
-0.66 | 0.66 7 -0.66
0 0.66 8 0
0.66 | 0.66 9 0.66
1.32 | 0.66 10 1.32

Index | Py Py
11 -1.32 | -0.66
12 | -0.66 | -0.66
13 0 |-0.66
14 0.66 | -0.66
15 1.32 | -0.66
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Table 3 Practice and main trials in the audio-visual experiment.

Element Note

(ii) & (iv) of Table 1

1,5, 8, 11 & 15 in Table 2

(i) in Table 1

Py = -1.32,-0.66,0,0.66,1.32
(ii)-(iv) in Table 1

1-15 in Table 2

Practice | = 2 conditions
(10) X 5 positions
Main
(100)

= [1 conditions
X 5 positions
+ 3 conditions

X 15 positions]

X 2 repetitions
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Fig.6 Relation between perceived positions of sound images and

answer indexes.
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Fig.7 Results of the stereo in the sound only condition.
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Fig.9 Results of the stereo in the sound and video condition.
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