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Clinical Consideration of Visual Fatigue on 3D Images

Jung-ho Kim®, Jeong-sik Son’, Sung-jin Park”, Soon-chul Kwon
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Key Words : 3D display, Subjective fatigue, IPD, AC/A, Phoria
ABSTRACT

Previous studies based on the theoretical evidence and based on the empirical data have been constantly
revealing related factors affecting visual fatigue in viewing 3D images. however, the measurement data coupled
with the factors that affect the viewers to feel fatigue is insufficient. this study research that the viewers feel the
visual functional data is based on subjective fatigue such as IPD, AC/A ratio, and the degree of phoria and the
effects on variance in these data, is to examine the correlation between these data. based on the average score of
subjective fatigue which is 6.00+3.88, total fatigue points from O up to 6 is classified as a group not appealing
for the fatigue and from 7 up to 16, they were classified as the fatigue appealing group. the results showed no
difference in satisfaction of the images by each subjective fatigue, IPD and far phoria. AC/A ratio was higher
from the fatigue not appealing group, near phoria was higher from the fatigue appealing group. after watching 3D
images, the fatigue not appealing group showed a tendency of higher increase of exophoria. correlations appeared
in this experiment showed that AC/A ratio and near phoria are closely related to level of subjective fatigue
which feel when watching 3D images. when watching 3D images based on two data appear to be able to predict
the fatigue, even during content production fatigue reduce the data dimensions to be used as the main basis is

expected.
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a3 1. (@ EFE AEEY, IFH A= (b)) A
A%

Fig. 1. (a) Phoropter controller, Phoropter head (b)
Visual acuity test chart
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ARE3Ee] “mf9- ot 0 ellA] “mi-g- 1FH P
437 Apslslolon, 2% A4 3 163
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FOE W3k
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1. 24 g2 e dEzapel
able 1. Subjectlve fat1gue survey

o FH

Questions

3D watching-related satisfaction

Psychological discomfort

Physical fatigue

Headache

Ocular fatigue

Highly negative 0
Negative 1
Neutral 2
Positive 3

4

Highly positive

2. Y2 Aol ue IR BEE

Table 2. Distribution of fatigue degree score

Score 0 1 2 3 4 5 6
Namdog ol 3 4| s | o4l 7
ber
Score 7 8 9 10 12 13 15
Numo o by s s 3] 2|
ber
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2.2.2. 2371742 58"
(Interpupillary distance, IPD)
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12l 2. IPD V]E]7](IPD-5, Topcon, Japan)
Fig. 2. IPD meter(IPD-5, Topcon, Japan)
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Fig. 3. von Graefe method test flow
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Table 3. Comparison of visual function items on not
complained fatigue and complained of fatigue group (N=50)

an Complained
complained = |4 i ote (n=20)
fatigue (n=30) £

Mean=SD Mean=SD

Watching 2.63+0.76 2.35£0.99
satisfaction

IPD 63.5342.72 63.3044.01

AC/A ratio 4.90+1.68 35141.47

Far phoria 2.75+2.41 2.20+2.08

Near phoria -6.45+4.83 -9.25+4.24

Far phoria -0.65+1.49 0.40+1.17
variation

Near phoria 177£1.52 -0.58+1.04
variation
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t p-value
Watching 1.141 0.260
satisfaction
IPD 0.245 0.807
AC/A ratio 3.004 0.004
Far phoria -0.834 0.408
Near phoria 2.107 0.04
Far phoria -0.631 0.531
variation
Near phoria 3.057 0.004
variation

SD: standard deviation

Watching satisfaction(Score)

0+

Not complained of fatigue

Complained of fatigue

32 4. A7 F 2] mE 4t BEE(: p<0.05)

Fig. 4. Watching satisfaction according to subjective

fatigue(" : p<0.05)

80

60

40

IPD(cm)

20

0 -

Not complained of fatigue

Complained of fatigue

T3 5. A2 g2 % e PD( : p<0.05)

Fig. 5. IPD according to subjective fatigue(” : p<0.05)
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AC/A ratio(/\/D)
£

0- ‘
Not complained of fatigue Complained of fatigue
T3 6. A2 2ol w2 AC/AR]( : p<0.05) )
Fig. 6. AC/A ratio according to subjective fatigue( :
p<0.05)

] Not complained of fatigue
-14 4 | 1 Complained of fatigue

T

Far phoria Near phoria
a7l 7. AA d 2w mE 81-2Ae] ASIE( :p<0.05)
Fig. 7. Far and near phoria according to subjective
fatigue(* : p<0.05)

ﬁ,

Horizontal phoria(4)

—&— Far phoria variation

Far phoria variation(4)

4 T T T T

Not complained of fatigue Complained of fatigue
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—@— Near phoria variation

Near phoria variation(A)

4

Not complained of fatigue Complained of fatigue
T3 8. A ARk wE -2 A E W
(" : p<0.05)
Fig. 8. Far and near phoria according to subjective
fatigue
(" : p<0.05)
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