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Analysis of Stereo 3D Content Factors Causing Viewer’s
Discomfort
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ABSTRACT

This paper qualitatively analyzes the stereo 3D content factors causing viewer’s discomfort. For this, we
perform a subjective test that each subject strokes a specific key whenever he or she feels discomfort during
watching stereo 3D contents. Also we extract the quantitative values of the factors in the 3D contents to obtain
the temporal changes of the factors. Those two sets of data are used to analyze the contents to find the content
factors which cause viewer’s discomfort. The factors to be considered are the amount and the frequency of the
disparity change, story of the contents, situation or environments of a scene, movement and position of the
image or camera, color and luminance information as well as disparities themselves. Most researches have dealt
with each factor causing viewer’s discomfort but this paper focuses on the composite factors rather than each of
them. That is, this paper deals with the various strong and weak factors and their composites causing viewer’s
discomfort in addition to the big disparities which have been mostly so far.
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contents and difference of disparities for
focal point, ROI, and the whole
* image for each contents

Continuously pressing *
button during discomfort

Estimating maximum, minimum,
+ and average of RGB, luminance,

and saturation for focal point,
Statistics for the number of ROI, and the whole image for each
buttons pressed per second contents

Each content analysis ¢ #

Analysis of each factor (magnitude, change, frequency of change of
disparities and the color, context, situation of contents, position and
movement of camera, etc) to the time for each contents

v

‘ Find each and composite factors causing discomfort for each contents

v
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for each contents

v

Analysis for the cases that do not cause discomfort in the similar
condition for each contents

Synthetic analysis for all contents

Analyzing the strength and the frequency of each and composite factors
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v

Analyzing the cases that do not cause discomfort in the similar condition
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re-analyzing the results for all the cointents
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Fig. 1. Procedure of experiments and analyses

E 1. A3t 3D EW2E
Table 1. The 3D contents used.

name of . time |frames/| type of
resolution :
contents [sec] sec image
Sun-and-Moon | full HD 954 30 animation
An-Dong full HD | 1,059 30 animation
Ugly Korean full HD 703 24 real
Bo-Mool full HD 755 24 real
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Table 2. The extracted content factors in each image of
each contents
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point . .
L/S luminance, saturation
disparity difference, max., min.
rf.:g10n of RGB R, G, B (max., min., mean
interest for each)
(ROI) luminance, saturation (max.,
L/S .
min., mean for each)
disparity difference, max., min.
whole RGB R, G, B (max., min., mean
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L/S .
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Table 3. Number of testees for each contents
Name of contents Number of subjects
Sun-and-Moon 31
An-Dong 25
ugly Korean 30
Bo-Mool 27
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Bo-Mool 1,209 3.568
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