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Fig. 1. Comparison of ocular questionnaire score after watch-
ing a 2D/3D image.
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Fig. 2. Comparison of nonocular questionnaire score after
watching a 2D/3D image.
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Table 1. Comparison of Titmus circles and TNO stereopsis before and after watching a 2D/3D image (unit: sec)

2D 3D
Stereopsis
M=SD p M=SD p
: : Before 76.32£58.10 74.12+54.99
Tltmui7c(;rcles 0321 0.681
(n=70) After 74.56+54.78 73.38+56.18
Before 137.06+106.71 139.71+106.63
TNO (n=70) 0.321 0.000
After 135.294+105.97 84.35+69.65
+0.80% 2.38+1.39, & (headache)O] ¥z} 0.16+0.402 TNO YAA] AALNA 2D A1 A 137.06£106.71
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Fig. 3. Comparison of Titmus circles stereopsis before and
after watching a 2D image.

Vol. 16, No. 1, March 2011

sec, A7 3 135.29+105.97 sec®|al, 3DG oA A1
7 139.71£106.63 sec, Al ¥ 84.35£69.65 sec®Z 3D
Fd A7 o]F TNO YAAZE FolAle AFS B
(p<0.05, Fig. 5%} 6).

Titmus circles?} TNO YAA1Q] 2DFA A1 A - T o}
3D
500
7
7
/
S

400 - 4
S 300 -
[0}
K
g
< 200 .

100 4 °

[ ] [ ]
. [ )
0 T T T T
0 100 200 300 400 500

Before (sec)

Fig. 4. Comparison of Titmus circles stereopsis before and
after watching a 3D image.
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Fig. 5. Comparison of TNO stereopsis before and after watch-
ing a 2D image.
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Fig. 6. Comparison of TNO stereopsis before and after watch-
ing a 3D image.
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Table 2. Pearson correlation of Titmus circles and TNO

stereopsis
Titmus circles / TNO test
Subject
Session 2D 3D
Before r=0.638 r=0.631
n=70
After r=0.635 r=0.742

Table 3. Pearson correlation of ocular symptoms and TNO

stereopsis
Ocular symptoms / TNO test
Subject -
Session 3D
Before r=0.642
n=70
After r=0.605
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Fig. 7. Comparison of ocular symptoms score and TNO
stereopsis before watching a 3D image.
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Fig. 8. Comparison of ocular symptoms score and TNO
stereopsis after watching a 3D image.
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Self-Reported Symptoms and Stereopsis in Viewing 2D and 3D Images

Wook-Jin Lee, Jeong-Sik Son, Ho-Won Kwak, In-Su Kim™ and Dong-Sik Yu

Department of Ophthalmic Optics, Kyungwoon University
*Department of Material and Energy Engineering, Kyungwoon University
(Received January 31, 2011: Revised March 3, 2011: Accepted March 19, 2011)

Purpose: This study aimed to compare and assess whether there was a relation between self-reported symptom
and stereopsis in viewing an anaglyph 3D and a general 2D image. Methods: Seventy subjects (38 males, 32
females) were students ranging in age from 20 to 30 years. Subjects’ symptoms were investigated by a questionnaire after
viewing the 2D image and the anaglyph 3D image using red-green glasses for 30 minutes. Titmus circles and
TNO stereopsis tests were performed before and after the images. A correlation between symptom and stereopsis
was evaluated. Results: Both ocular and nonocular symptom in viewing 3D image were higher than those in 2D
image. Titmus circles stereopsises using polarized filters were not changed before and after viewing images, but
TNO stereopsises using color filters such as red-green glasses were increased after viewing 3D image. Ocular
symptom and TNO stereopsis were increased after viewing 3D image, and there was a good correlation between
them (r=0.605). Conclusions: Better stereopsises before viewing 3D are relatively lower ocular symptoms in
viewing 3D image. But symptoms are increased in viewing anaglyph 3D image for a short-time and improvement
of TNO steropsis is poorly associated with the relief of ocular symptoms. This tendency seems to be related with
an adaptation to anaglyph 3D image with red-green glasses.

Key words: 2D, 3D, Image, Anaglyph, Symptom, Stereopsis
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<Appendix> The questionnaire for ocular and nonocular symptoms
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