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Criterion Suggestion on Relative Disparity, Viewing Distance and Viewing Angle to Minimize
3D Visual Fatigue for Pattern-Retarded Type 3D Display
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Abstract

3D visual fatigue is known as one of the most important factors that interfere the commercial success of 3D
contents. Vergence-accommodation conflict, which is known to occur when an observer watches an image
containing binocular disparity presented on a 3D display, has been suggested as a major cause of 3D visual fatigue.
This implies that any image incorporating binocular disparity might cause 3D visual fatigue. In order to reduce 3D
visual fatigue, it would be necessary to consider indirect ways of reducing 3D visual fatigue as well as eliminating
the direct causes of 3D visual fatigue. We have examined the effect of the variables that are expected to affect
subjective 3D visual fatigue and these variables included the relative disparity contained in an image, viewing
distance and viewing angle. We have also figured out the proper levels of the variables required to minimize 3D
visual fatigue. The results indicate that observers began to report significant 3D visual fatigue when the crossed

disparity contained in an image exceeded 7.22° and the vertical viewing angle was larger than 15 degree.

Key words: 3D Visual Fatigue, Pattern-Retarded Type, Relative Depth Proportion, Vertical Viewing Angle
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Table 1. Subjective measuring tool for 3D stereoscopic
fatigue and discomfort

29 et
The screen looks like dark and faded.
The color looks like dusky.
Color
degradation Screen of the display was dim.
Color presentation of display was
insufficient.
Perceived as 2D rather than 3D when the
image protrudes from the display.
Depth Perceived as 2D rather than 3D when the
insufficiency image gets into the display.
Could not discriminate the depth of
foreground from depth of background
Had a headache.
Physical Felt dizzy.
symptoms nauseated.
disgusted.
Felt dazzling.
. stung eyes.
Eye pain
Felt eye exhausted.
Experienced dry eyes.
Felt strong afterimage when image moves
fast.
.Imag.e image looks like flickering.
flickering . .
and double Experienced double images
image Felt strong image flickering when image
moves fast
Felt as though eyes were focusing too
Focus close
difficulty Experienced difficulty in focusing eyes

on a desired point
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Table 2. Relative disparity conditions. Scroll-in Presentation
3 seconds 7 seconds
Ratio of disparities Average size of disparities
(Crossed : Uncrossed) (Visual angle)
0:1 0 : 28'46'
0.25 : 0.75 712" 21'33"
0.5 : 05 14'25": 14'25"
0.75 : 0.25 21'33": 7'12"
1:0 28'46 : 0" Fig. 2. Schematic procedure of stimulus presentation.

Ratio of crossed to

uncrossed disparities Schematic example

0:1
0.25: 0.75
0.5:05
0.75 : 0.25
1:0
Foreground PS?:Z;::I Background
b |
=R ]
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Crossed Uncrossed
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