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Abstract

Currently, there are many people who have computer vision syndrome or visual ailments which are caused by looking
at information devices for too long. Therefore, this research proposes a software module called EyeGuard to reduce
the factors that cause the occurrence of computer vision syndrome. The factors that are considered in developing
the module in this research are number of blinking eyes when users focus on information devices, the distance between
the user’s eyes and the screen, and the looking angle. EyeGuard employs the principle of human computer interac-
tion without adding burden to the user. In addition, EyeGuard also provides an API (Application Programming Interface)
for other developers. The results indicate that distances of 40, 60 and 80 centimeters have MAE of 2.36, 1.58, 1.09
and RMSE of 2.80, 2.0, 1.83, respectively. The looking angles of 3, 6, 9, 12, 15 degrees have MAE of 0.081, 0.094,
0.091, 0.090, 0.138 and RMSE of 0.121, 0.113, 0.129, 0.127 and 0.162, respectively. The number of blinking has
MAE of 2.95 and RMSE of 4.01. These results indicate that EyeGuard has potential for use in practice.

Keywords: computer vision syndrome, software, module, information device
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Table 1 Related work comparison
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Table 2 The relationship of EyeGuard and factors cause computer vision syndrome

Factor Cause Symptom Module Protect
Blink Blink less Dry eye Detect blink Blink at least 20-24 time/ minutes
Distance Distance improper | Dry eye Asthenopia | Detect distance Appropriate distance is 50-70 cm
Time Eye to long Asthenopia Detect time Rest 15 minutes every 2 hours
Angle Angle improper Dry eye Asthenopia Detect angle Eyes are positioned 10-15 degrees
to the screen
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python Eyeguard/eyeguard.py
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python Eyeguard/eyeguard.py

©)

Nam‘mﬂaamta:aﬁﬂ‘nwa
mu"‘ﬁuﬁa:maaumiﬁwmwawa@aa’mmi’@
@Taﬂmﬁ@]mwmgﬂﬁaﬂumimaﬁuﬂa%’mﬁLﬂumm@"uao
TanaufinnaHiudulasy I@UqﬂﬂimiﬁiﬁuHWiﬂ@aau
Iéun penfamasAdnihoUszanarnanansdwna 1.9 fins
\ad wihwanud 2 inzlod arsadaidaiiudaya 500
Anlud nfpaiuuay aedna T170 FunawanaaINu

J Sci Technol MSU

python Eyeguard/eyeguard.py

(B)

(D)
Figure 7 Sample notifications (A) time, (B) blinking, (C) angle gaze, (D) distance
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Table 3 The EyeGuard’s performance of distance detection
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Distance -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 MAE | RMSE
40 1 9 28 146 0 128 | 158 15 147 | 118 | 115 | 2.36 2.80
60 0 0 6 13 61 211 | 268 | 209 | 146 75 11 1.58 2.01
80 0 0 21 97 197 | 258 | 264 | 136 23 6 1 1.09 1.38
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funsiafidnvueda 40, 60, 80 LTWALNATANUEIAL
NAROUMIATINTUTZH=WN9821,000 AS9 MINagaUNT
ATIIUMNINYNVBINWAN a:ﬁmmiﬁ;ﬁmaauwawa
aumvhyanneiuniae 6,9, 12, 15 a3 lagnasay
M3ATIATVBIMaL 1,000 A5 MINARBUANIATIITL
nInsewIuanazimualig lgnszwinen 1 asg nn 3
wndi lwnan 1 wfl uudignasauaznizwien 20 a%s
faufl I@ﬂﬁ;ﬁ%ﬁ]:agm\ﬁnnaa 40, 60, 80 LTWGALUAT
uszviyy 6, 9, 12, 15 ayen

MINATIUNIATINIUTLHEW TR LA
lEunsinveuaadly Table 3 HAUBINTATIVILILOLHNS
a2l fuandwnnszozimnual3liin +5 wudwes

MIAITUYNGDY 258 a5s dAuaduanuaaLeaan
Fuysal (MAE) 40, 60, 80 Lvufiuns agfl 2.36, 1.58 ,
1.09 @MURIAL @hﬁwé’maummm@mﬁaué’uyitﬁ
(RMSE) 1¥i1N12.80, 2.01, 1.38 @MN&1AU INHNANIT
maauLLamlﬁLﬁm'ﬁxU:’E]J"LﬂaazﬁmmgﬂﬁmﬁL‘ﬁ'u‘ﬁu
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\in £0.5 89e0 YU 3 89AN a:ﬁmsmm%’uﬁgﬂﬁaa 431
as Y 6 896N ﬁmmsw%’uﬁgﬂﬁau 221 059 YU 9 89eN
ﬁmi@mﬁuﬁgﬂﬁaa 372 a¥s Y 12 89eN ANIATI93L
ﬁgﬂﬁaa 421 a5 yu 15 84en ﬁmﬁ@mﬁﬁfu"?igﬂﬁm 151
as @hm’éﬂﬂmum@mﬁauﬁwyitﬁmaww (MAE) 3, 6,
9,12, 15 LowALAT agjfl 0.081,0.094, 0.091, 0.090, 0.138
UG uazAaRnm T IReIANNAAL e (RMSE)
Wi 0.121, 0.113, 0.129, 0.127, 0.162 @IURIAL 21N

MInazeUWLI YNNINIATITUYNdaINTgada yu

Jz8e 40 LﬁljuﬁLumﬁlxﬁmimwﬁfugﬂﬁaa 128 ﬂ%\‘l 60 3 a3yen

Lfﬁuammﬁlzﬁm‘imngﬂﬁm 211 ﬂ%\‘l 80 LrnALNATIZE

Table 4 The EyeGuard’'s performance of view angle

Angle -05 | -04 | -0.3 | -0.2 | -0.1 0 +0.1 | +0.2 | +0.3 | +0.4 | +0.5 | MAE | RMSE

3 0 9 0 0 63 | 431 | 328 | 127 24 2 7 0.081 0.121
6 0 0 0 3 9 221 | 612 | 152 3 0 0 0.094 | 0.113
9 0 0 1 23 118 | 372 | 309 98 28 16 5 0.091 0.129
12 0 0 0 0 8 421 | 295 | 233 43 0 0 0.090 | 0.127
15 0 0 0 0 93 151 | 305 | 368 83 0 6 0.138 | 0.162
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Table 5 The EyeGuard’s performance of blinking detection

J Sci Technol MSU

4045 cm 60+5 cm 8015 cm
Dist /Angl

istance/Angle <ZE % (u/g <Zt E % <zt ,# %
= s = 4 S = u s =

= x = o = 14

6+0.5 19.20 0.80 1.095 19.60 0.80 1.10 19.20 0.80 1.10
9+0.5 18.80 1.20 1.414 18.60 1.40 1.73 18.80 1.60 1.79
12%0.5 22.60 2.60 2.864 23.20 9.80 4.27 24.20 4.20 4.58
15%0.5 23.60 3.60 3.742 26.00 6.00 6.48 28.40 8.40 8.83

NANNINAREUNTATIIIUMTATLNTL AN LY
Table 5 a:maﬁuLﬂmwmazaammawqu‘[mﬁ;ﬁmaau
IINMINTEWTL 20 ASIdawT TzpEvnILAzasm Al
ﬂ"u,a,'fi'mLﬁmﬁumsn‘s:w%ummaa{{maauﬁa 28297
60+5 N3¥i33 6+0.5 8I¢N fienade (MEAN) t¥in1u 19.6
a1 AadgnuAaLAAan (MAE) L¥innu 0.80 ALade
fndsgasAnuanaLAaan (RMSE) LYy 1.10 fiade
ANNANALAAaUTIN (MAE) t¥inNU 2.95 LazaNfadsd
mwm@mﬁ'auﬁug‘szﬁim (RMSE) iy 4.01

lu Table 6 mﬁmzﬁummﬁawalwaupj’[ﬁﬁﬁ
dannumansadwl JFuAus (Usability Test)” laglalw
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a3y, enwgndasainmsanaiuilady, ANNENNNTD %
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Table 6 Usability satisfaction
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No. Usability X S.D. Scale
1 efficiency 4.50 0.47 Very satisfied
2 effectiveness 4.20 0.50 Very satisfied
3 flexibility 3.80 0.61 Satisfied
4 learnability 4.05 0.56 Satisfied
5 satisfaction 4.20 0.50 Very satisfied
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