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Subject Test Using Electroencephalogram According to Variation of
Autostereoscopic Image Quality

T
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ABSTRACT

There have been many studies on subject tests for 3D contents using 3D glasses, but there is a limited research for 3D contents using
autostereoscopic display. In this study, we investigated to assess usability of electroencephalogram (EEG) as an objective evaluation for 3D
contents with different quality using autosteroscopic display, especially for lenticular lens type. The image with optimal quality and the
image with distorted quality were separately generated for autostereosopic display with lenticular lens type and displayed sequentially
through lenticular lens for 26 subjects. EEG signals of 8 channels from 26 subjects exposed to those images were detected and correlation
between EEG signal and the quality of 3D images were statistically evaluated to check differences between optimal and distorted 3D
contents. What we found was that there was no statistical significance for a wave vibration, however b wave vibration shows statistically
significant between optimal and distorted 3D contents. b wave vibration observed for the distorted 3D image was stronger than that for
the optimal 3D image. This results suggest that subjects viewing the distorted 3D contents through lenticular lens experience more
discomfort or fatigue than those for the optimum 3D contents, which resulting in the greater b wave activity for those watching the
distorted 3D contents. In conclusion, these results confirm that electroencephalogram (EEG) analysis can be used as a tool for objective
evaluation of 3D contents using autosteroscopic display with lenticular lens type.
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Table 1. Average of relative intensity of alpha and
beta waves for each test image

97 AR

e : e
g | g | ARAA | AF9A | ¢ s
34 3 ke
@1 | 2
SShl 0.0738 0.0930 -1.694 0.0513
¥}
332 0.0692 0.0822 -1.561 0.0655
LSl 0.1280 0.1519 -1.913 0.0336
et

432 0.1325 0.1617 -1.965 0.0303
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Table 2. Average of relative intensity of beta wave for 8 channels
e AR
d il A9 94 H3AA 9% : e
(gl 1) g 2)

F3 0.0952 0.1121 -1532 0.0690

F4 0.0950 0.1131 -1515 0.0711

5 0.1415 0.1815 -2.348 0.0135

1 P3 0.1149 0.1421 -2.075 0.0242

P4 0.1137 0.1271 -0.948 0.1760

T6 0.14% 0.1683 -1.154 0.1297

01 0.1605 0.1931 -1.773 0.0442

02 0.1535 0.1776 -1.286 0.1050

F3 0.0875 0.1111 -2.418 0.0116

F4 0.0964 0.1082 -1.028 0.1568

5 0.1498 0.1931 -1.880 0.0359

. P3 0.1186 0.1607 -2.666 0.0066

P4 0.1188 0.1460 -1.619 0.0590

T6 0.1526 0.1793 -1.082 0.1448

01 0.1751 0.2016 -1.501 0.0729

02 0.1612 0.1934 -1.730 0.0480
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