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A study on an objective examination method of eye strain by using Eye-Sensing Display

Yuki Kondo? Yasunori Nishimura*#l Hirotake Ishii*1] Hiroshi Shimodaf} and Hidekazu Yoshikawa*!

Abstract — Due to the rapid spread of computers, people have heavy visual load that
causes modern disease such as Asthenopia and VDT (Visual display terminal) syndrome,
and it becomes one of the social issues. In this study, we paid attention to a pupillary
light response test as a simple and objective testing method for eye strain and have ex-
amined whether the ocular indices of the test can represent the degree of eye strain or
not by conducting a subject experiment, in which a VDT task was given to the subjects
and their pupillary light response were measured. As the result, it was found that the
ocular indices of pupillary light response are effective to estimate the eye strain.
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Fig.1 Model of pupillary light response.
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Table 1 Questionnaire of subjective symp-

tom.
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Fig.2 Configuration of Eye-Sensing Display
system.
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Fig.3 Interface display for experimenter.
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Table 2 Experimental procedure.
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Fig.4 Interface display of number seeking
task.
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Fig.5 Variation of maximum constriction ra-
tio.
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Fig.6 Variation of latency.
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Fig. 7 Variation of constriction velocity.
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Fig.8 Variation of dilatation velocity.
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Fig.9 Time variation rate of indices.
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Table 3 Results of subjective symptom.

oooo oooo
oo oo ooo | ood oo oo
10 0o000 2.3 2.3 2.1 1.9 2.3 2.0
20 0000 1.3 1.6 1.4 1.2 1.4 1.2
30 000 1.5 1.8 1.6 1.4 1.7 1.4
40 0000 1.4 1.8 1.4 1.3 1.8 1.5
50 0000 1.7 2.6 2.1 1.9 2.5 1.8

000000000000400000 (p< 0.01)0
500000 (p<0.01)0200000 (p < 0.05) 0
000300000100000000000000
000000000000000000000000
000000000000000000000000
VDTOOOOO0OO0O00D0D0000000000
VDTOOOOO0OO0OO0O00D00000000000
0000000000000 00000000000
00BO400000000AD050000000
0D00D000000000000000000 (p<
0.01)0

00000000000000000000000
000000000000000000000000
000000000000000000000000
0O0oo

5. ao

0000000000 D000O00000D0O0O0no

0000000000000 00000000000

0000000000000 00000000000

000000000 000000000000000

gooooooooooooo g

l. 0000000000 00000000O0OOoOO
ooo0DO00000O0OOoOoo

2. 0200000000000000000000
0000000000 D0000D00000000n
0000000000000 000O0D0O00On
oooooo

3. 00000O0DO0ODODODOO000000O0OnO
Oo0o000000D0O0OO0DOoOo

4. 0200000000000000000000
0000000000 000000oo0oooog
ooo0oDD0O000O0O

0000000000000 00040000000

0000000000000 00000000000

000000000000 D000000000000

ooooooo

0000000000000 0000000000

ooooooooooooooooooooo B8

00000000000 000D000D0D0DO0OO

0000000000000 00000000000

0000000000000 00000o0O0vVDTO
00000000000 000000D000DO000
0000000000000 D00000000000
oooo

000000000000 00000000000
0000ooo0DoovDIOOOOOOOOoooo
0000000000000 00000000000
ooooo

VDT ODOOOODODODOOOO5,0000000
0000000 30000000000000000
00000 100000 VDTOOOO 1001500
goooooooooooooooooooidpoo
000000000000 0000D0D0OO

6. god

ggboobogobooboboobooboobaon
oobooooooooo vDbroooooooog
uboooooooboobobdoboooboboboa
ugbobgboobooboobooboboboaaooo
ubobobobobobooooooaoboooboo
gbobobooboobooboaoboaoboboao

good

[1] 0O0O,00,00,000VDTOOOOOOOOOO
pooobooooboooobo;oo0ooooooo,
Vol.40, No.12, pp.1239-1244(1986).

[2] O0O,00,0000000000000O0O0OOO
00;0000000000, Vol.s, pp.86-95(1989).

[3] O0,00,0000000000000O0OO0OOOO

000,000000000, Vol.49, No.5, pp.657-

664(1995).

00,0,00000000,0000 (1981).

00,000000,000 (1986).

00000000000,0000000 (1990).

(0)OooODOooOODOOO EMFOODOOOmMOO

oobboooobobooobobbooooboooooo

0 0 JEITA-EMF-R0504(2005).

[ 0,0,00,00,000000000000000
goboodoooboboooboboboboooooa,
000000000, Vol.39, No.2, pp.8-13(2001).

[9) DOD00DO0O0DO0O0OO0OO0OO0OO0ODODOO, http://square.
umin.ac.jp/of /index.html(2006 O 70 31 000).

[10] OO,00,00, 00, 000Eye-Sensing Display
goobooboboooobooobboooboboooo
oooboooooobobooobooooboonoo
00, Vol.5, No.5, pp.23-26(2003).

[11] ChipClick 00000000, http://www.vector.co.
jp/games/soft /win95 /game /se262423.html(2006
07031000).

[12] Lowenstein, O.&Loewenfield, et al. : The pupil.In
H.Davson(ed.); The eye, Vol.3, Academic Press,
New York, pp.255-337(1969).

[13] O0OOOpen-loop 00000000 OODOOOODOO
00000; 0000, Vol.83, pp.1524-1529(1979).

[14) OD00D0O0O0ODO0OOO0OOOOOOOVDTOOOOOO
ooobooooboooboboobooooooon
(2002).

————
~J O Ut
YA P



