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7t A Concept

v Ef D 2Ho| 3240t v AH| A E|opg oHgE 2t v QI E{2|E| B0 o X{ ol
I2E (HE#H vs U %) FH(EE. Y HH)
v 1072|7580} v 2850 8FoH=Z
of E| 8] £ 2} A A| ot a4
Of Of il 2} | A &

I}AHR T A Concept

oRfeet  SIOIEERHIAMNGIE 22 E3H FUNEX EE ACIHHUS7IY
HY St =N Eot= 0 Fa% E A

DA DERHA OIS 448 UBOHOI A4 EOID, YN YUCHE IR EH B

T OoOE
L Sense of Presence, Social Interaction, Collaboration

5% 2 RUP1o)M

o

Y 8, whie| Laxser Point, 2.4 8 91 A 444

ofuje} ojetot | A AR

AT, BiiE 4y

- 10 -




7t A Concept
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XR Online Concert

2020 Provided various 5G based contents
to Telcos around the world in diverse format
Feedback on KPOP contents are especially positive,
Requesting continuous supply

202 1 LGUplus will focus on providing
high quality, up to date KPOP contents

in various format at reasonable price
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2013 108 ~ &1l : St = HICTH &,

20084 108 ~ 2013 108« &4
1996 82 ~ 2008 108 : &r4SDI
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@AM

= Karolina M. Zielinska-Dabkowska , Kyra Xaviab
An overview of the cognitive and biclogical effects of city nighttime:
Ilhsmination including & London case study, 2018 ‘
twilecod ara/pubiications) A E‘, Vorea bstute of Lighting &1CT

KILT ¢=2x%|cTod

1 x3(Qsga) 524 1

ZFL AHEO| EO= R E Sl 2X], 2= OIF F 80 - 90 %E UM &

. 22N EX(HY, M7|(OHK]) 2OplA A5t RO R TL4)
- AIZEE QXIEA(HT|/M/EEA 5 A|ZE QX9 HAUE EX)
- HIAIZEE QIXIEA (MNAIZI/Z 22 SH|Q RH2E EX)

[HIAZE ot g AL] [M2Hy aa))
. 40 BEH ALBOIE 9F HIPA BIE 71%
« MHIA|H|(Circadian Clock) 13, ¢ I8l =

gc;
®

CRIRa=78

Awake, Alert,
Good-Night Lights

» Awake & Alert is programmed to produce wavelengths
of blue light to suppress the production of melatonin.
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1 =3(Qs8a)e 5248

O|4XQl Y& (Ideal Light Source) £, Y (Daylight) or2lf EX|2| 4o
HAX|E §/4°] 7|40, P. J. Bouma (1948) K|t
- E-I'Oot?_]' HOIO| MG TG 4 QUOjOf Bt (:a great variety of colors’)
= ME L2 M| [{oF 20| §O|B[OF B (“Easy to distinguish slight shades of color’)
- U0t SN MO ARG 5 HECIH XAHAZ R MO 2 HOOF O

(‘The colors of objects around us obviously look natural’)

.  Fluorescent/ )
Metal Halide ’ v Incandescent(*§ &)

058
High Pressure Sodium
(AYLIEES)

ey = 5 \*
HIII [Farnsworth-Munsell 100 hue test]
.28 LT

W

e i = O \Z21 y —1y O, o0
XTg ME A| 112{0}iof Of= Al B3 24

= (lumen)

o GO S HIHREE O|F0l £XI2 HA|
- MQEJ} 5O[R4AE 400 - 500 nm A|7| > 500 — 700 nm Al7|

Basic LED Reference Example Kelvin Color Temperature Scale Chart
(Blugy == (£ M2L)
400-500 nm) ook (Rpd AR 23 H
F000K 10,000K
- 10,0008+ Bhe Sky
e 9,000k
5700K | 2000k
Fu )
i j—— 704087, 5008 Cool White
HyAy  9000K £,000K
== I 6,000%; Doudy hy
5,000K 5, 5008 £, 000K Dy Wikt e
2 3s00K | = 4, 350K Dérect Sunlight
4,000k ’
H S — e
3000K 2000 1,000K: 100W Halogen
j— 2, 300K: 100W Incandesoent
z‘m 2,700K- 1, 00K Winmm Whits

-] 3,300K: High Pressare

0 1.900K: Candie
X AH 2700K 000K
(U= L 7) S Y i
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® TR IPY Qo) EBET jo)

(=%, Daylight) CLE (2T
100 - 100— "
a0
g £
3 i
] & 40
0
[+]
0 500 SO0 M0 400 plo) ] oo
wovelengih [rm) wavelengih (nm) wavelengih (nm]
BT (F=g2, LED) (544, LED)
100
BD
§ i°
- =%
a0
o
500 00 00 400 500 00 700
wovelength [nm] wavelength [rnm) wavglength [rm)

2 AZHH QIXISN (7], 4, =54, 7 5)

XF B Al A20HOf Ot= A M - 24
« ZFOIM = CCTS DuvE ME HA| (HAZYCIOIM= xy, u'v’)
M2 (CCT, K) DA R E OV (xy) 270K 2o E FAIEC| Wk,

with Duv CCT (Correlated Color Temperature)2t DuvE B HA|

+ Duv : Closest distance from the Planckian locus (Z| 2AM)
on the (u’, 2/3 v’) diagram with + sign for above and — sign
for below the Planckian locus

o 040

h‘_‘—"_'_m——-ﬂ! 0.

0.3

(k)

0

Moa:s1a.zu 022 024 026 028 030 032 034 036 016 01 020 02 024
u' "
[ ZH| ZAM - Blackbody Radiation - 1860, Gustav Kirchhoffoll 2JoiM A71= §0f, ZHEAIE L "perfectly insulated enclosure”
(2P SR A7p B 2l 24]), 2 FELHE MEAX] e 020 1o AL BojiM S50 WM dull red2E blindingly brilliant blue-
white2 B2 W20M= HAME HATIE 2 ZH|2 £of QUX|LX| &)

026 028 030 03
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6
2 AZHE QIXISN (7], 4, =54, U )

kA

T MEH Al I2{olioF Ot= AlZHH EF 24

e « Qlg P offiol M HAX|= 2=t S| AHO|
X1 Of2f CHH] O{L HT QA
[Color Rendering Index] E§H=Ii§ LIEHHE 2t (0 ~ 100)

: CRI 3t°] 1009 2P E+E A AY off 24|
Aol ZAFSH| 2HE, OfXIY, CRI A E2

ﬂiE[Preference)% LI,EI_% ‘JIM'E gi_g_ (CRI > BO) (CRI < 70)
most natural
\
EEE el G e CIE 1078 {1, v tiagram
[Preference] a4 e

g

Below blackbody u'

(# ¥. Ohno and M. Fein, Vision Experiment on Acceptable and Preferred White Light Chramaticity for Lighting, CIE x029:2014, pp. 192, 2014)

7
2 AZHH QIXISN (7], 4, =54, 7 5)

oAl X|4:(Ra: CRI, Color Rendering Index)E MY T E MEHGI7|0= 3HA

CRI'R-=94

(v= £X 1Y, Ohno, NIST)

100
w_:.__ : {
il i w1 K
¥ w0 B Testlight _ I 7| SN
'( i | (R,=78) H‘_?u"’ 2 (.06@
P & = o ’ -
20

"o m/" @ Reference AwN '2-02; I 3
" |"i."r":[ (Planckian)

%0 = Test

#Mh.

+ U (Ref) OfehA] BHEE|E M U] Q17 HH(ETY, Test) OF2iA AT MO 2 DAL= HY
B0 E O colorfuldt? REEE Z2E MEXtE Muot= FH
M X4 (Ra) Tt 2= AFEAL MBTH= RO A|ZHH EH G IO |9= 3k
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2 AIZH AXSA (7], M, =5, 2 5)

=54 (Discomfort Glare, 23 22{<{) i\\
P
« CIE 117-1995, UGR (Unified Glare Rating) 7|t 4t & & o| &&—‘\
Ll Al T 2l frmn 4 1a) A p—
A8 o BL WaR L 13) f T
. — &
| i) . | Luminous part I.Hﬁﬁﬂofrﬁtﬁnuim A
r="distance to canter
=3 _"- " of luminous parts A£
7 "X = sl angle b
. g ' Line of sight ”
More glare Less glare
3 2 z
UGR = Blog .Oﬁz_ﬁ_zf} 2 Sira ol yoomm
Ly P [(5] B & s

wi e

\ :
il e e S
e « EHAMOZ QB B0l F7t

Cw Pl gl

i i Gl - AL XFS] AIOFO{A,

“RED RN MBS P YRS 8715 FA )

A Y HYEH (m?) D XHIS 8217t ol F &8

Crt AFRXIOIA TR M2 (m) DO EALEE Slo] ARGXFO Alofofl EH S0l = FL

X OIXIEAM (HF7] AH =HAl 7ZIHIOl = 9
2 ‘kl—l =1 |_x|: (o] (217|, —|", By gl e T o i ] | 'U')

=HM (Discomfort Glare, 23 229)

(UGR 22~25) (UGR 8~10)

# EN 12464-1 : 2011 Lighting of work places

Part 1: Indoor work places

Discomfart Clare Criterion :
UGR  (Haphinsan's(1450) discomioet glare ICR+% 8 52 214 29 <GR)
criteria)

0 Imperceptible

13 Just perceptible

16 Perceptible ELEER S
19 Just acceptable B, 47 29, BRE I BALY E
T HOR 810 12 Unacceptable 25ild, 29 g2z
[ common ) [ common | cOMMON & :
R 29 ! ver 19 s TR s 13 15 Just uncommfortzble AC BERIAE
18 Urcomfortable ECE

Mot
Comfortable Justfeelit Can live with it Good Excellent




2 AZHE AXIEA (4], M

=H Al
=1y =T s

I'I:ll'
(e = |

248t (Flicker, Temporal Light Artefacts)

» Flicker 2 249! (LEDEF
71 Hol 5& HT HR)

M:Lw
QUC F/W v p Y mmerne o

P AC HloflM DC MEIO 2o S2ATT Hgto 2
HeY/HMRY fluctuation®] T4 > LEDEF
F 539l fluctuation©| LAY

H& 301

AC _.| AG-10-DC

« YTHHE Flicker &7 HiH
- %95 : Flicker Index, Percent Flicker
- LEDEY

1 0-80 Hz =040 ME= IEC TR 61547(2017)4] PstLM HE

=
o T

)

« Ztutel (Photometric Flicker) Y%

@ 0.5~80 Hz

ETOMR ZY/OHA'E Xfol EXH)

: 80-2,000 Hz E0}=0|M= IEC TR 63158(2018)2f sSVM X §

® 50~2 kHz
2 i
=

Y oM SEol=
EH7t

BOIRA 2

10

H H o
* 2|5 B X=0 et Az vs. HIA|ZH Hig H|W
£ YU (Retina)of| ZXTt= 574K " £8H' & ST T Hofl OjSt Bty
Light
Ocular ‘ = z : 2 o =
Safety ‘ Timing ‘ ‘ Duration ‘ Distribution ‘ Spectrum Intensity ‘
(&, &) (=2 AIZH (49 52 2X) | (EHEH) (52 H171)
Visual Résponses | Non-Visual Responses
1 I
¥ ¥ ¥ ¥

Visual Performance Visual Experience

« Glare/Comfort
+ Eye Fatigue

+ Vision
« Color Discrimination

ZH wr CIE 2015 29th Quadrennial Session, Use & Application of CIE S 026

11

Acute Effects

+ Alertness

+ Melatonin Suppression

+ Pupillary Reflex (S84tAL)
+ Brain Activity

« Heart Rate

LY (Neurcendocrine)2}
AHWE (Neurabehavioral) &4
% 0jxj= Bt

Circadian Effects

+ Sleep-Wake Regulation

Light Therapy

+ Depression/Mood

- 22 -
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3 HAZH E4 (EF7] 2E, BN AlA 5)

Oé$_7| al% (Circadian Rhyth ms) SRR l_ AVERAGE TEEN CIRCADIAN CYCLE TI

(2o}l Melatonin 22 ®

- 24 A|Zt 70| W} ROl of SHIEITM E) Gesngser ) e g sp
Dh\!clr:—ll h.ﬂonf:ﬁ Rohaviaral EHUl FiERonis, e sicey miair, N— T gy I A
R DR e s panadis e e B ot o, o
leens i ubts T your internad you
B Ol ﬂﬂ’-‘& Iir{“ght}.l-f‘ E(dafk)oﬂ [[fEI‘k[ %"J}B Tight froem edectronic . . mlmm;lm
devices Can suppress awake antil % am.
P20 442 UFV| 2SS BED OXY e omisin
e coriso 24 BB i PN ,,-""_“"‘\“._’_ Afternoon Slum ; ,
5 i AR A A 7y (1-3A] Afojoj LiEOHD .
- mt[ammn 0 .H-ﬁ&EE f W A, f = P 2
NN Bl N S b
g v N ot ' ® s P,
—=—bady temp. ° s -"“'h—-/ g VS T Afternoon slump -l o Energy up
i L i You feel blah, and Your bady
[ 12 [ 18 18 m you might crave a snack m epeTat fe Fiiey
In your adult yeacs, you'll thegugheit the maming,
see this energy dip earlier, Energ}[ Ug 50 your alertness and
Fig 7 Double plot (2 x 24 hours) of typical daily rhythms of body temperaturs, I from 110 5 pm. CEEEE x;‘F"""""’ ot
maiatonin, cortisol, and aleyiness in humans for a natural 24-hour ight/dark cycle Ul'l =] o
el
http:/fimnews.imbc.com/replay/2017 fnwdesk/article/3197593_2 1408 html

+ 20179|| Circadian Rhythms@ 2 M| B2 DAL7) ¥ 248 =4 T
PQIZEL S MA ol DY AP ZIE|S AR YF7| 2SS Hofot=0 =
E&0| £l 8§FXHPeriod 8! Cryptochrome §HAL F)E 2 : 5
of QEAP} HULE Aolel WA 0| 5T > ol EiES 52Y AT,
Michael W. Young

w fo] Mes 02 2P HAY M) 2D | htps:/fwww.nigms.nih.gov/education/fact-sheets/Pages/circadian-rhythms.aspx )

13

3 HAIZH EH (EF7] AE, ¥H AlA 5)

KA (Biological Clock)

= Circadian 259 F7|8 £H0l= 22 29| Natural Timing g4|
P 3 TN MEL} BT HEohs §F EAHENER)Z 24

« 08 02 QoM ‘22 FO HRHIAIA " 2 KA FAFT| (Lt
8’9 F2127 HEHEOR £ Hoff, ARY 2&F 5Ol ¥/ 7t
DAIRE (AMZHE 72 E Y oyt FR)

: 3/017t AY2g

A regular body clock
B tl!_"l"o” J&Il‘ ’(:J"xloﬂ)q L*—%"!:_ tj': Uusl(llridlan rht[hm

. High
- OIY| MHAIATH OIS WO 97 BQ Z3 X 2ol Yot coordmation e

20
[= -
POy U8 SO ¥F7] YEC FE RFY FAHoRE
TR Gh= ML ETIE o
¥ 2of| Blue 812 2Hd T2 22l Cortisol 2HIE F7IA|7|& Ht0, sk
9| Blue & o o cgro| ojojgy

The Effects of Red and Blue Lights on Circadian Variations in Cortisol, Alpha
Amylase, and Melatonin, Int J Endocrinol. 20105 2010: 829351

A good night's sleap

w §O HolE 0|2 LAY ol £ ( https://www.nigms.nih.gov/education/fact-sheets/Pages/circadian-rhythms.aspx )
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3 HAIZH 58 (€F7] 2E, Al AA 5) "

Neural Pathway (A3 HZ §&) for Circadian Rhythms (ZF7| &|5)

Light N -Circadian Rhythm (24hr 7|2 BSt= ALZHO] METEY =7|)
regulates [/’ -Neuroendocrine (A ZLHEHZE)

-Neuro-behavioral physiology (S 5A17442|8H)
» Neural Pathway

: ZO| ¥l . {pRGC — A|AMSIELO| Q[T SCN (A|ZIA} AboH) —
LGN (2IZ&4H) — Visual Cortex (X529 A|ZHTH)
- Pineal gland : £8M241/ 50PN | Lo 20 2= F QI1QFO]

SH|MOZ Melatonin TE=22 *3*“*#4". AdHot= 7|52 Y

HC~—g

i HNTCH:.

o TURAYANZEE gy

Al X}4f% SCN Suprachiasmatic Nuclwn

Aol PVN Paraventricular Nucleus H

=t o XX PESYN LGN Latoral Geniculato Nuclous |

- Melatonin : o F°| UEofq YYo= 222, -rE HES i
x ;v:\E| 3‘. L ok H

= 9, ol o] ke SEID Melatonin 222 440
OIXElo] 481 ol 2 7H5

Intermediolateral
Cell Column (T, T,)

w18 @XM NY Times, 1980 & https://faculty.washington.edu/chudler/eyecol.html

= . = L =Sk A 15
# = Ot (Retina) Ol ZXSt= 57HX] g 284
+ AlZ}b BEEO|| OI0h= @) Rods,
@-@ LMS Cones (Long-, Mid-, Short-Wavelength?j 8t89}= 371X| Cones)
« HIA|ZH HE8.9l| B{OtE= (B ipRGC (intrinsically-photosensitive Retinal Ganglion Cell) 3 8|
- =9 gl ThAN MAEA| AFO|O]| HIA|ZHE HESO| K& 2O|Lt= interactive point

- 24480 nm B2 oM M & UHE(HE BE)E 7= Melanopsin ZAHA7t ZEXY

ipRGC <CIE S026 Action Spectra>
B T X
Retinal lrradiance
/\\ \
R‘M[ LC [x( E /
Independent representations of illuminance’
400 450 500 550 SO0 650 700
Wellenlinge [ nm
Integrated signals leaving the retina

w Action Spectrum : 42| SR ¥t ugo| YolLp=
2000l U0, ofT TP Theio] Blo] 7pX HIHRIX| Bl
(A graph of the rate of a physiological activity
plotted against wavelength of light)
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3 HAZH E4 (EF7] 2E, BN AlA 5) °

Blue LEDE AF§3% A¥ (West et al. 2011)

« (&%¥ A) 469 nm with half peak bandwidth 26 nm

- 122x122 cm? panel (5,776 LEDs)

- B7tX] intensity 2 (0.1~600 pW/cm?, Corneal Irradiance = 0.09~562 Ix, llluminance)
= ZH AW A 15 7HHE L&, 11:45~2 (Dark) — 2~3:30 A.M. (902 S8 Blue Y& 8A|)

- B2 23.9M12] 832 LHA OIY

« (AI™H B) 4,000 K, White Fluorescent Lights (40 pW/cm? = 85.4 Ix)

A o ) West &t a!, (2011) Blue light
i st Feat - Sl LEO {40008 from light-emitting diodes
§ E B ree f pe0.00s 5 (LEDs) elicits a dose-
2w '2 100 [1 Pest # p<0.05 ; dependent suppression of
-_E a0 : : melatonin in humans, ! Appl
] = Physiol 110:619-626
b l S
L o
—n =
o i 2
350 400 450 BOD BS0 0O S50 700 TG MO0 =
B H
100 o
T . 2
& o
2w
" Curneal Irradiance :u\Vka]
E o
|y el A e e e e e
M wo s s ow ow a0 7w e " (EEH1) Blue Bl 7|7} F7Heol T2 Melatonin ZEE ofH| E¢ F7}

Wiavelsngth (nm) - Blue 2 20 pW/em? ZHYM 5202 2900 AX| B2t (p{0.05~0.005)

« (Z142) 4,000K, 40 pW/cm? YHE2 469 nm Blue light 10 p W/em? & AT AH| B3}
- Narrow band Blue LED7} Melatonin 249 & G AIHAUL o & 9l0

3 HAIZH EH (EF7] AE, ¥H AlA 5) N

SAD (AH/Y 2&7F, Seasonal Affective Disorder), S=SAD (subsyndromal type, milder than SAD)

OIE 7t 2 X|H (MR Lol Zo|7t Topxl)o|M SAD ZHXt L4, Brighter narrow-band blue light vs,
SAD Ot:rl |:||_=9_;0| 7} Dimmer narrow-band red light (Glickman, 2006) 4

+ 468 nm (607 p W/cm? = 400 Ix) vs. 654 nm (34 pW/cm? = 25 Ix)

- 3F7t6-8 AM. J\IOI‘:’IIH 4587t 0¥, Light panel®] 50 cm 29M
0 2F x4 §

- (B2 1) 654 nm EH”L 468 nm Blue 49| EE HXSOY7| UM,
SAD T &t (p < 0.02)

- (#1} 2) Brighter White %! [H|, 468 nm 40| SAD F4 24810
D B EE

Blue Versus Red LED Light Treatmant:
Iy Assessment

[ Basa gt 4468 nm)
£ Red bght 0684 nm)
F=G45
P00

]

Annual recurrence in a given season

5
i Glickman et al,, (2006} Light 0
Carbohydrate craving{?_l“"ﬂlg %E] Weight gain therapy for seasonal affective

disorder with blue narrow-band

i light-emitting diodes (LED). Biol
Hypersomnia(&21C}), Increased sleep time ! | Psychiatry, 59:502-507
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3 Blue Lighto o|22 X I

Ol FollM ThoiE M, R AlZt 280 2212 O, Blue X2 Melatonin ZEE 4H 23t

+ & A2t Blue 2o SR LEE FR 022 H

HEQH RA_ 14 _:_ HUIE =TI
= B~ WMgialoiin sujm =3
(The effects of prior light history on the suppression of melatonin by light in humans, J Pineal Res, 2002 Nov: 33(4): 198-203)

- 60A| o|42] Lolo] EHE &%
(Twenty minutes versus forty-five minutes marning bright light treatment on sleep onset insomnia in elderly subjects,
| Psychosam Res. 2004 May:56(5):537-42)

- A2 HMEOl (Seasonal Affective Disorder) 2%t

(Light therapy for seasanal affective disorder with blue narrow-band light-emitting diodes (LEDs), Bial Psychiatry. 2006 Mar
15:59(6):502-7. Epub 2005 Sep 13.)

- B E Rl eXGo|N BAEQ AE YF, El =2
(Dopamine and light: dissecting effects on mood and motivational states in women with subsyndromal seasonal affective disorder, |
Psychiatry Neurosci, 2013 Mov; 38(6): 388 397)

In Parkinson's, light exposure (1000-1500 lux, 1 hour daily for 2 weeks) improved the mood, social behavior, and

motor function and, in some cases, even reduced dopamine replacement by 13%-100%.

£3 avo - G i [ e ]
AYO Al9] Wearable, Circadian Blue Light Therapy HZ

- QAPEOI ofy AjZO|LE OLiR| HFO| WRY 1f 2 §OH= ot SR Bath

Boost Energy.
- ofAlol| AYOS] IiEHAY (470 nm) LED EFS HOte U AIZ 24 £race Wilness.
(20 - 40 B)

/-‘
- |EC 62471 B %7y ofol] Lidt oFX 7435 hi === . o

(Photobiclogical Safety) - /

810 A|2t & HIA|ZHE S| LHofA
LR ESCIY

AL
PHZFICTALY, BEQIGESR, MY

A

-~ - Korea nstitute of Lghting & ICT

KILT $=2X%|cTH2y
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BTI(Myer-Briggs Type Indicator) A 4 -3 2 A-&3lo] A2 9
£ goti A} 5l
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ol
ol

o0 139 6024 Z¥
b A A A sk

A7ls&Ed =5 AA ST 2-75 =
SFATE 89| A= A7 5EE & FAATE

e

4
=

19 oy
ot
ox
i
i
ot
N ©
N
of
ol
N
1o
=
O
rO-
>,
oY
~

ol %‘
ox —
ofr
Fot
M,
52i
o
oS
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>,
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S~
2,
il
ol
ol
£
os]
=
N
N
N
Bl
N
Ir
)
1o
o
e
o
o
el
N
ofr
rE
o
it
o
=
=
e
iy
A=)
%)
H
ol

2, Hr do

[e) o v
A AL Fol ] HIkFe Hato] SFH O FAAFHHAL B vt FAZC=E
kAL (p<0.05), AA 2] FAAETHHAL Ee|H o] P-4l A =+= STH, NTH, NF3, SF& <=
U SAH SR = FoshA] Fodth A7l e H A, & FAAHARE F38 MBTL47HA] 7]
Ayt Ao 71 AHS O A -8 3E ZFo| 7t e T SP7] A o] A g
gHatol Si7| Ao 241 ek HHE o SO WFORE =A e o SAHCRE F
HATHE<0.05). A 7]5Ed d, T FAAHALE &8l MBTI A3 x| & 7H2] OFQtAl7] 5 ©
Sk Aut whed A EQD AFL(T)-o] A (F)oll A= 9A e FAAsHHALS 284, I 54, 38§
A HAA AFILE O] A7) o] 4B o AR A e o, SAH SR {9
2 A TH(p<0.05).

1ot o
(e —i
ol

o o2 Hir
0,
Bl 1o >~
N
ol
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=
=
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9

g
S
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NIOEOS';LFP.‘J

o

jas

o
f

h)
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4> T yo 2
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>
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5
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mlo [eZ}
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, 031-740-7155, hmingyung @naver.com
4, 031-740-7155, wisestar0724 @hanmail.net
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AT AR 9 AL A A AP ol w2 A ko] Aol 7k A Al o] of w5t A
fez]
AN

Aje Aol Lt QhaRke] ol o] gt 10~30t) 255 AL O R 212} ALK AE A Abel AE A
A AALE AT A B 91 Aahe FeHth ol F AL thu] 9 2718 WA o
EECYAES YA FORA A AAO T2 AR H A He A 2L vl mshech

A%

SRAMUE PA A A BHES Aol FeHA et FFel WA AR GAb Aot A%
W TS Aol 3t et ol tekskeh AE ] thul € 2718 MBkA A o YRS H
Belaele Bobe As aR2UUY A4S B Ao B A A AR A4S B 1%
AT BA A 02 §olohA] 4t H 2R A2 Kol A0 Lhehgeh B, AR oiju]of #A|¢)
of AL 7|7k ol W4T F WYY T UL AE A% Hol7t FAHCE G5 FHEE
o 5 IGIEk. A E o] ubek LAWY 7 A AE A% Hol EATAOG AHT AL 1
o] &= #o] = ohu] gt}

22

B ATE Fotol AU AU A Wel U BAS FAL FA ok S APBE 22 S
AIGEE] H ol AR AU FAE B WA AU o] AT HEHE] FAo =0l F R4
[e]
=

|&I=, 02) 970-6225, chigusehd7 @naver.com
! 02) 970-6225, srk2104 @seoultech.ackr
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ZAAA Q7Y N B
MOIN|Al |

O O L ow =2
HFstE RABA Y AP, A Yt
24
=
M2 T TRl A RS A te] YA T AL A 48 FAAR LY A, T FH L SH A A

e R ERRF

74

129 (A 79, 1%} 5%)] A2t BEFE L7l JANE AR AT MKH A E, =24

AAA TS A5 YA 43 FAAFE RAY T, FAAR} A A, To] 98 F2 9 53
PAA =, dA R dA Aol S S8k
2t

MKH &, AEZ2 A E AR R A AAAH oz 248 A $3 FAA} 2Y ghe 22+
0.77£0.53 A, 0.29£0.30 A O & ZH ¥ 911 3-2]8t x}o| 7} Q) A thp=0.011). FAAxF A A LA A
A A A E L 102.50£73.99” 0]¢l1, MKH Z}E, FEZRAE AJAEZ AFR3E w4 5= zhzf
42.50+29.27" (p=0.003), 50.00+44.52" (p=0.003)= 2J3t 747} et FAA A A A AA T 54
AA A EE 24.46+6.60" ©]13, MKH XE, AREZZ2AE AAARE AL 24 T= 717+
15.26+7.61” (p=0.008), 17.56+5.67" (p=0.019)Z 2|3+ a7} et FAAR g A A7 2] AAA]
Zol= 1,107.08+£52.72 mm ©| 131, MKH X E, S5 A AT o] Y= AEZ 2 A HAAEE AHES

A = 77} 1,136.08462.40 mm(p=0.002), 1,120.00+51.52 mm(p=0.028) 2 2|3+ =717} 91 3t}

=1

(T
rhu

AR R RN P R I T APAES £ o8 2ol 7t AL, FAAA &L
B o) B 8 EAYAA L F AR H B 5] 741 FAE QL) whebA] Q712 Az S 4
AR 2R AN Ao FHAA BIE F 4 = A AztET B ATo] A MKH (=2
o] 2AAAE THT F A7 A A o

24
oﬁ
BN
=2

gt H Xl : 21&0t 032-868-0220, inhaopt@naver.com
AKX : 2181, 042-800-6428, hyunik @konyang.ac.kr
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QMFE Ol TMYF IO Al HAIS H Y EA

S1t(20~3941)0 2 AAI S, QB o)A 7k 9L, A A7 4027 o] AL, Lok e @

ok 1.0 o] AFel AbhS A BTt QA7 o] kel = 2 L 43.00, 45.00, +10.00 Do 3L,
Q7 7k 7 2] 62.00 mmo| k. SHY A EE Futo R, 7|25} A AL A E AAF A EES A
a9 1, 7 4171 2] 50000, 40.00, 33.00 cmo] 3l 4= 7} 522 AL 9] = AALE FAbe) w2 Sl on,

[e)
AR 2AYEFE 2ot

AAFA 2] 500.00, 40.00 2 33.00 cmo]| A] A3 7] &, +3.00 D, +5.00 D, +10.00 D ¢ A A of| A] 4=H AF<)
()= ZhzF -1.18+1.71, +2.3943.46, +2.23+3.36, +2.36+3.31(500.00 cm), -3.88+4.17, -4.92+5.92, -4.98+5.70,
-4.91+5.58(40.00 cm), 2! -5.53+4.82, -6.50+6.67, -6.49+6.59, -6.38+6.54(33.00 cm), =2 AF(A)= zHzh
-0.03£0.97, -0.03£0.99, -0.03+0.87, +0.02+1.00(500.00 cm), 0.00+0.92, -0.05+1.00, -0.09+1.01, -0.02+1.02
(40.00 cm), ! -0.05+0.99, -0.01£1.00, -0.11£1.02, -0.05+0.99(33.00 cm) & U} Th AAF 2 A A Z F8])(A
/D)= Zhzb 5.18+1.24, 3.34+1.45, 3.38+1.37, 3.36£1.35(40.00 cm), ¥ 4.81+1.22, 3.30+1.41, 3.36+1.41,
3.35+1.38(33.00 cm) © & EFytT)

28

AL o] §7 AT A FHE AT G AR AX 7 AAFLI h27] fmo] Y
Ael BEZ, 2A 3
2 2712 913 2R B0 AW A SAE S0 Bast ety BaE,

St T Kl BHEHSS, 031-446-1248, typark1027 @naver.com
WAIKAL : OHI=, 031-740-7262, kemah @eulji.ackr
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l?_l'
NLER

o 19

SHAl . ;\_)_9_ A . HH_)}_% . j.;EHI:II] . }\-]xﬁl:gl

B3|

=1 "

A2 ez A FE7EF7E5Ha b vl e ZEutale BASE §ER AL et
Apu)7h ARster a5 SohE Borl A AAS A B ZEad S A 24T 5 9k g
7h AFE Aotk WekA B Aol Al FAREY F14 3 FaehA] Fare AANOE ZHT 5 9)
2 274§ 3D scanner - 919 AL 7| ZATLR AAZE o] w4 A &) & St Yk
g

AN G Ttew A o) A4S 5] ¢e) Wag B4ae 2257] 9sho] Python} OpenCV
Sholeie] 2 AL R T}, 650nm T o] @ o] A(MTO-laser), 2 28] o]u| A S A7 93t A W, &
33} Laptop, 2H2< ] 2] 5ko] 3B+ u] IR E 9 Fhule} LENoir V2, 8MP)E A3t 2R 5-5.8
lux2 §AYom st=glo] stebnl e S AAs7] $iste] S} d o)A 2k A 2](15-30 om), S 7F-3}
Fhell e} 7+ 7] 2 (10cm~25 cm), & o] 4 9 7hul] 2k 7k 7} (20°-40°) 8 Z3F5to] ukEsho] AR P AR
sh=glo) et e HHo] Gae AL 4 ol AZEY O E AA5)Y] 98] 1 BAYE thka ol
u)x] He] $H4E Aol A =R T

e

o] A et 5] Al 30emY W HE 2=l A of Adglo] 7Y b Al B A o]u| 27}
e T v ekel Bg o] A= 15~20em off 18] 3 Zhv eket g o] A 7 gg i} o] £ ZH2 20
T 5230% U o AHEY] FHReE FAEHA P AR oA E AS 4 AT BT HH ] stEol &
A% o] % & o] AAZE oju| R A2 E 9I5| tophat, threshold, skeleton F4=2] %3-S ARgF o
threshold <=9 1A gko] 10 wf A olu| x| 7} 7} A v s Al &= .

28
2 Aol 2 FET A Y AAT Z2ukd F4 & 9 7P o] A Q) st=dl ol eF A ARt o

uX] e E W S Y 2TEYOIE R Wrk Aol ete] HYES ol 1 ALY o] AE F W &
WY TR 5 Uk SAEAS LT 4+ ekd 2] PIYL &
=]

s %92
ok Ao A AYE SEol ot AZEole] set] e S Erh 2 A4 755 BEI AL TS A
A glon] T

APH I} 35S 7|HEO & 3= machine learningS 3t 5 T 7FA| WS EA o A
Ao Z2atd FA4 o oA A4S =YL A= WS 2

f
by
ot
O

gt T
o

=] OIEH, 055-230-1294, binvx1505@gmail.com
ol

At
Kb MIHS, 055-230-1294, jaemyoungseo @masan.ac.kr

=
2
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2. FF 2%, AHL Y FA Fol A5t f e Ao 4L o g5
1
o

g

eHEgho] glis A9l 157(22.27+1.444), & 618, o 98)= thd o= 7dE S0 71719 o &2 A
oJHE ALgelel S 2% Eeol BIHE SRIsh] fiste] AT A ARl AZEA] o
o ABRALE AXshelth Al ALY W 3 olE, 24 )% 58 Bl A7) et ek o
ol 11, H £t% SSQ A & X (simulator sickness questionnaire) S AF&-5}0] =2 BEH 7 o WHE 7 HoJ
A HA Bl Axg P =, o], oY $5, 2, w9 T N 7 % S EA 24,
i7h, A28 wop grukel, £ EEY Fo) Asfol tfe] 74 AR ZAslolth FARAL g mE ¢
AL AFEalol o7 £5 £A AT A7]5 Wsiel MR Wsle BAslgen], nE BAH o 9
22005 o]3h2 ]2 sl
A}

o A5 A7s HEE AEET 47 P A= 447+4.034 QAR o A 3.90+3.78A AL =
ZH O A7} OF 0.57A HE ZASA O BAH O o7 Kol Hol X otk AA e §
2 E3} Abod o] Hal e 10.73+4.48A0] A 10.13+3 834 0 2, EF o o] Ha|FL 17.00£7.91 A0
A 17.73£9.87A % 2 HBHE Kol x| 9kokul B4 2 02 G908k Xjo]= Ko x| grokr). 7] Ak ol A
L 6.20£5.924 QAMS ol A] 4.40+5.944 QQAMS] R Hat 1.804 0 & 9 AMY T} 7h4 5 0 W (p<0.05),
A §GH o A= Akl o] He|Ho] 17.80£7.15A 0] 4] 20.7327.24A 0 & 0k 2.93A Z7l5ldon] B
AMez {3t zolE EHATHp<0.05). sHAIRE LA FHFoEo] F2HE 22.40+7.68 A 0] A
21.53+7.66 AR OF 0.87A 2E 7FAastE A ut 42 02 o3t Xpol= Ho|x] ofrh 2 Wl @A
o= EET HF7; k] A] oSk

Y2k Wl difo A= = A2 oA A A 2671597 A A 5 2.00£1.258 0= 3
0.679 FastR o FAXCE {23 2po] & E At (p<0.05). 71 9Jof & FHoA= 2 HIE
o[A] gFetom FA MR fOf7t po]= Kol A ekt

Bt

fia
L=l

} : ZBIX], +82-10-9523-6778, mj_gil @cku.ackr
} : 283, +82-33-649-7375, hgkang@cku.ac.kr
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2
= "
H oA ALH NI ZHEH X 9 A Ao HHEZ 02 w259 uj utatu g} T
ol M3} AL E ool 11, 38 7153t (A LS A A5t A} 5} )
ke

ol A7l B2 4T T ME ZTHEMZE EA &2 AH 2 20, -10, 5 0°Cofl A Zz}

24X 7F BOF AT A of w2 A7l T 241 7F0] QP BE AR 3G HEE R Q] AL w28 05 33
BRSO T ) 2L 20°Co| A EAE AL A AzE ARt HhE AL o] 2EE 25
2B, 7EAFA DUV B34S Z45190

=5 lEsto] gt g2 SAHF7, 217, =24, Ho]

A= AT} G = E A Y] 250 whet {93 Aol & Hol= HE ZYEN =9 uttn| gt Eeky]
o 4 At &, 242 etafilcon A A A HE o 273} 0°C W e o)l A 27t 2ol 7} 9Ll e
), S +7+= methafilcon A} nelfilcon A A F oA S=E2 {23t 2ol & H AW WA, WA 2742
hilafilcon B2} nelfilcon A Al 2l of| A, #| o] A H = etafilcon AS A 2|sF HE RRA Lx=dEH=z EAFHS
2§93k zo] & Bt I HEEHQ] A =E 2 Qlsto] Aok §§ et 7|EE Hojus WE
£ Hol= getn| = Y5 ALY AA 2 7 2 vo] AA H o]t FFEIE 0] 7§, UVAo| tf5}o A=
methafilcon AS| AR §1E-2 ¢l A2 Fof 2 {23t AFo] & . gl o, UVBO| tf 310 A = nelfilcon A
E At == Aol A 9% Apol & K AL, A A o] tf 5lo] A= methafilcon AS A 2]3 == A
Ao A o3 Afo] & H o} B AoFR 3-8 @2} 7| ol o] ¥Bto| Qi BHE A2 E & HHY
Tbo A AR QoA d' §F9 50| Bl O, hilafilcon B A & o A RE 2= of whe} 3=
o] W3t} = AT

o

==

A3} wpE A 2B olstel 42 ToEwzo) 4w 24 gyl uhet W st e 7}
Apol 57l WBHEHS oF 4= Ql9lTh whebd] AL H W= §F W B A SE7}0°C o] 57} B A golof )
ul, AoFH 31807} 7| £ Hlol ] GhES L& wishe] kAol gl A Fulo) Abgo] Hag A
[e]

} : AR, +82-2-970-6225, leogood @naver.com
} - BH0IA, +82-2-970-6228, mijpark @seoultech.ac.kr
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Nt ststn ALt LTt SR 9T ol o ad SHEENY

A §5F 290G 2o GFA ARBL BT FA A AT FEH A A5 hebd 4= glo] £7]
2 Ho Fastch £ ATE @54 PR o) npo| eutA F shibel Wel Tl IgG
7]t RAE Arstaa shect.

& Bgsto] U 27]9] Ag7|E
=2 G531, 7 9]9] IgG antibody, 227 B2 Azhe & g5}l
%7 0% Fo| 7|4} fAW %A ¥ (paper-based ELISA) S A| 251 gith. Uhi 23 0] 79 9Jte]
B olgt A3 A4 (coffecring effect)o]l THE A E YIZES BAslglon] & L gJxke] o] P o 1
£ A4} LS RGB Hlo]H o] Mo % ghabatalr.

>
f

o
ol
o

o E
ox
(i

IN
o
N
2
(il
)
alt3

FA-FA AT O 196 A2 P&o] 7bssta o FET} 67-3333nME F7Hebe] ubeh ARGB
[el5to] Z7hakgict. o]t a0} A} 7] o] O3 ABAHOE & b Yxhe] o3 WAo] vhet
of uet ol Al B A Eol MRS dudth e B 5 AL FAT4SE &
22 iR A7) 29 2% 38 U ol % UGE 4% Eo|

A e B9 Fo] FAHAT YA BFAW AHS o o FUE o5
E7h45°CR T 75°Ce W AlLA o) WA Th aRALE gl

N
N
o
jad

=
SA2] 3150M 5 W 91S 18 G Eo] Jbsstglth T E BARGRA AAS
REL polrh 30 ool ] £AsHE T2 2 o] o] 8T 5 U Ao /| gH

g Kb AlSA 02-970-6225, 17101851 @seoultech.ac.kr
AR : =62 02-970-6231, hrnoh @seoultech.ackr
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MOAT LI4AO|A OATEA| T L2aio| OjA| g}

R e

'"Master of Science in Clinical Optometery, Ketchum University (SCCO)., CA, USA,
oA st tatel ob7 st}

2y
7] Zo] ALA O R 25 ok THL oy WA o] gk XM 2o g vt} ol L o] ulA
WO e ZEH F 2 &4, 58, ulo] EA4 7] 5 o] A(Meibomian Gland Dysfunction, MGD)-& -7t 5}
S golog BuF vl glo], n|AHA 7} 3 I} g =0 mxat

QbEgho] glar tbA 2 o] = 200) 25T (' 10, o 1578, Bt A 22.33£2.26A4]) 3} 60TH 25
B 9™, o] 169, Bt AT 62.75+4.154)S o =2 it b=t 4 Ftoll A AlgE vjAlHA] &
& £ (0~30g/m?) T} UHE =2 (51-100pg/md) | A Z7E =8 HAFS SHlT =B %2 OCCUTUBE
(OccuTech Co., LTD, Seongnam, Korea) 2, F=&212} ¢t A A L &5 =Eutul 1) A ZHTBUT), B|AGH &
o3} 7] A] ZHNIBUT) 2. 2 jﬂ7}s}0ﬂ ow, z&AZ0] =7 LIPIVIEW IV (LipiView” Ocular Surface

Interferometer, TearScience”, Morrisville, NC, USA)E o] &-3}0] =43} 11, x}7F2] ZAFS OSDI A&
2 o] g9,
At

oA HA F5 =270 UE S04 d2359 ‘E‘U -2 3.03+1.10 mm, 2.22+0.94mm, =HZ 2>

2.81£1.00 mm, 2.02+0.93 mm= &-23}4 7FA g th TBUTE: t| A HA] ‘28 42223} LM 522200 4]
F o2 2 33540.68%, 2.60+0.73%, =W E L 3.44+0.54%, 2.51+0.73% 2 9] 5}A| 74 8F% 1(p<0.05),
NIBUT: 3222 3.54+0.84 %, 2.85+0.67%, =22 3.58+0.43 %, 2.77+0.68 2 & & 0|3} A 745ttt
(p<005) A F FA= #ESS A A 1%%"% oA F S ol vl sk laL, =Sl Al

oIt ZFol 7t gl e} OSDI = 23 A A A ‘U =3 ol A “F35 3ol Hls 57183l
s =Sl A= YR Aol 7t fLleh AR A A3 éu%% A= UWIUW TS E v

3 =Eub Qb4 A(TBUT, NIBUT)o| ZFAste & 2 X9 3(=0.34, r=0.37, r=0.40, all
p<0 001), = Fo A = RAHA Fe7t STt 45 =2 %%U#

HFI

of
{r r

QFg o] asts 8o A
< HRATH(r=0.35, r=0.47, r=0.52, all p<0.001) A] & Z2] =7 ¢} OSDI A= AUAdS HolA| kot
(p>0.05).
gt T Al 1 TR, younsu_9965@naver.com
AKX - O1=22AL 031-740-7182, kjl@eulji.ackr
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=
=1

H A= 2 5 4| (Keratometer) 9} H] 2 <5 4] =519} 11 2] A| ZHNIBUT, Non-invasive tear break up time)
AALE o] ato] Zhul g apol w2 22 5ok w3 A7} 917 2ol o] A& obr 1A Bk,
'

FAT D & Aol gl A 14F(d: TH, of: 79, & 282D AR CORNEASSO(Essilor
International, Italy) & o] §-3ko] 2t Z8A 2 Zhuf §42 U (A, AR LR Lhul, o)
Y a0 HEHn A2 o] shulu s Az wta 9148 Z4skerh A
Zpu} g 4ol W2 NIBUT A7k Ahol o) et st 91%] ol & 245193, S50 0% 2ot 28
WE7 2ol o] W2 NIBUTS} B0} wt1] 9172 2}Ql5holch. &, oF% 74 A o] whabah 2ot b 93]
of AbpHHA & ¥ s}l o,

Z%

ST FHE 2 25 ZFo]7F 0.5 mm o] 4Rl A -9-2F 0.5 mm o] 3kl F -2 Lol wE ol
Hz AL AT} 9215 vl o) Mokh 2o SEWA Aol7] 0.5 mm o AFo] A HZE AR Al
2 7.65+535%, 22 A& YA &= S AHE 3.84 £0.95 mm, 0.5 mm ©]|3}2] -0 = FHE=Z 7
A= AlZbo] 439 £ 1.49%, 22 A= Hxl = SAHAIAFE 157 £ 1.09 mm=z EE5o] 22 74
A BAHoR gojujg ol Iolth HZE AXE 9AE zak 20l 0.5 mm o]atel
HA$-7F o] Akl - Hrt FA4lof A FE] 227 mm= 7}7+S Lo A A H I o= EAF o7 903 o] =

WOty A5 Zhur 2ol Z1uh2 o T2 NIBUT 9] o]t g9, ¥ 3 BCE /AL
A7 A A 91K 2 u S W) ERE, 605k Kol = qLolth Zhuh Aol AF e AL 2 A= A
7He 533 £3.65%, 2 A= 92 =216+ 1.4 mm, B¢l A9 H 2 7= A7+ 442 £ 1.60%,
Az WAL YA =263 +£1.63 mm= Y& A7 0912 2T 047 mm B AUk EAH oz 09
H)ak Aol feith LB Wy 91X S 2o /g B AT 64.28%00 A X SEG I 14.29%o
A zhubo] obzd Ak ATl 91X oA B et w3 7L T E QA uk bt WhA| 2] Apo] ¢} tBut

=2

2 ATE Bolo] AR FUL 240 TR Fol7t LB w3 A9 JFS vAE AL
Sholsh i, Ztare] e Buk ohw) AZHe 917 9] fojul g AnE 2 4 el oA
a7} Bt 73] %) 64.28%0) 4 AX SHE AL AT 4 AUt




gzt - Zay
W o st o Asta)

=
=

B APE ARSI G el A R A AR AR Ze) B HYsto] 2§ Fol A AM 42wl
%59 WSHS eobn w4 shgh.

g
A7 FAre 428 07 AUE 9lo) AUl UM ook 30799 42E TP B
stolth == AgA 29 ZoE AU 8 2 HAHAE AL, =4 EH EFE HAPH O = ALY
2 =43}t QA= A = 7] % (Sheard’s criterion), WAL &= 3 A| & 7] & (Percival’s criterion) O 2 ] ¥
< 245kt FR 2 A YA 20 e F A To] YA S A ZH(logMAR)S A HF A 1} v 1w 8
At FxlEdgdz 29E A2E AYs T 5EF0 A4 EE 5 2 AP T
A
FRZAYA =9 zaF A d A A H(logMAR)-2 FH4f 0.22+0.14 o] §laL, A gt & Fofl= 3
2 0.09:0.08 0] G tHp<0.001). &L}, e, 78] 217, o) 3 ek el Z o opo] wheba A2 )
MR Aot Yoleh PABAAUNS LelZ S 5 Fol A8 424 HEEL 54 3

AN
7holl Al 4.03+0.727, e = B 7Fo A 4.07£0.697, Al 4l o] 3 7Foll A 4.17+0.70F, At 5 7ol 4
42080717, 2] 31, 91+ 271 2] A & 7o) 4] 4.63£0.49% o] k.

2E
B 7o) ArhR e A9} Gl wmololA] R 2 A AR melE bR A Fofl TS
o mAA o] FAHYT, ALA WEHE BT £& 452 Rah
gt H Xl 0l2t, 031-559-9801, grang9801@naver.com
AKX - 25 &l 041-550-2841, khj@bu.ackr
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]|
=1 "

HD Zte} Qb all 2 oF 24 Qb =& MAE R UHro] BEh&S S 5te] 33h4 A 9 g 99
= David L.o] &A1& 2 -&-sto] vl A F 78k qlch

2

Ao A Tl Bl o] x| 21 ¢l+= HD Zr2} Q7 &l =9} BPIS] A}9] Molecular CatalyticTM G & 37} %] A4 A¢
(Black, Brown, Yellow)¥} 254> S3HH| &S 1 o 1002 A 239k Al 2E €8 = 71474
OS2 90°CE 7}FE FA sk 2Hof o] -8 2 coatingo] {131, FAF77F 1.90mm, =4 E 1.498,
=492 0.00Dptre] Allyl- dlglycolcarbona e O|t}. ZFM A7 7HE 2 2B 7R = 20% 7HE -2 §-R| 81t 25
o|T o= 28 7tASZE 10E7FA] Attt B8 UV-VIS Spectrophotometers (SolidSpec-3700,
SHIMADZU, Japan)Z ©o|&3}o] =# 39 on, 2}2]A4(200-380nm), 7}A]Z41(380-750nm), & 2]A
(750-900nm) g &0 2 Uiro] BEE-S =3I th 7| HOoE2 AR G2 reference A| B2 A-E-3}0]
vporo) b8 Q9la, Frhe Yo B % Aol 4 % A TS David Lo 7)o et 245kl et.

e

3l 7A@ 2L BlackS A £]5} a1 Yellow, Browns= UV &S E—‘,:— z}etslach 1
L} 2HA o 7 @l 2 = Black, Yellow, Brown ¢H @Al 2= B E 2] A of 98 2ehS 31X F3 Wt=EA] A}
Z 93 A o|t}. LS, David L. 24 ¢f t}Z Blue Light]l 9 & of| 4] = Yellow HD, Brown HD,
Black HD, 241 ¢} 7 &l = of 4] &= Yellow, Brown, Black <=2 2 %715} th NIR(750~900nm) & & of A=
Black HD £3+-8-& 241 al= o] 4] 7173 WA 246 g om 1 o 82 o 41 90% o] 4 24 5] e},

9 == BlackS A| 2|3} 1 Yellow, Brown= Uvog o B etk 2y 2 ok
Y= ellow, Brown 017 &l 2= 5 2] A o o1& 2}etatR] EFic) David L. 240 w2 3
EA o 1: HD Zhe} b Al =7h 2h4) Qb dll =\ ok 5%’74] g = A

} : 23612, 042-600-8426, good8954 @naver.com
b g‘ﬁa{ 042-600-8426, jerngju @konyang.ac.kr
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zxq uz A WD
AANEZ| LEO| ME BaTiO3 E HiOfo| E/A T}

L)
=1 "

H A= Avk-2ty-4 g7} 62 (soda-lime-silica glass,SG) 7| T 9] o] Ba-naphthenatesE &% Y& 2 3}
= EALEA v A 2517] 9t 29 FE O & BaTiO3 HHet2: 500°C, 600°CE A 2 35to] EA] 3
7+e gl
U

713 © 2= Soda-lime-silica slide -&- 2] 2(25x25mM) A&t o, Ao A 7D 23} Z2H4=2
1]731{5. —?‘ H202 ‘g‘Qﬂ Oﬂ 5E7F 783‘1101’93\—9-‘11, O]'*ﬂ 2 0]—9-01-0:] r1ns1ngo}o:] :!ELQ_ 7]4}o§ /\]. ].93\
obo

=

t}. A2 = Soda-lime-silica slide-g-2] 7|3 9Jof] & LML 0.5mL olx & & 7|72 3| & 1o vl
=xstgr) o] u A% € 7] (WS-200-4NPP/RV, RAURELL Co., Ltd., U.S.A) 2 A&5+1 7] -2 1500rpm
o2 3] £710IA 10sec B9t 5| Mato] wlukS A xetlrh. B H wPuLe 2 A2t Aozt Fu
7F WA= 3KW A A7 25 0] 8-35k0] 10min 5¢F 372 Z 2 H Y #(100~150 ml/min) 500°Cof| A &
#2lsto] Bidbo ZE RV == 14‘**17:“3} AE A =ld g dARE o] &5k AEA 2ot &2
Bo7loA HE A2 E JPatgen, o] g A7 LEE 500°C, 600°Co| 4 10minsSte & 3}t
Shotel A 27bA717] Sisho] a2k AE el 53] MEshol ube GAsHL WA A
FAE AR} & u] 7 (FE-SEM, S-4700, Hitachi, Japan) ©. 2 8} o] 3 O] u| L2 & TEsl g o, vbat
o] AA 3% U AAFE (HRXRD, X'pert-PRO, Philips, Netherlands) & -2 6 2708 0] 83}o] 20°~70°2] 2
0 WA B P51, CuKa(A=154056A)Ae FPoz Agstoirt. upato] Enhge
UV-VIS Spectrophotometers (SolidSpec-3700, SHIMADZU, Japan)Z ©]&3}0] A3 o, x| LA

[e)

=

(200-380nm), 7} A] 3341 (380-750nm), 2] 2] A41(750-900nm) F & O &2 Yol BT ES AL 7|Ho 2
A 5215 reference A| 2.2 AH§-so] wroko] F3h- ol 5, Rk ool 2 Ahel 4l L A AT
£-2 David L.9] 7] &9 u}a} B4 514t}

2%

BaTiO34tat2 500°Cof| Al & *] 2] 3+ BaTio3 Hrar2 v A A A o1l 600°Co|A] E |5 vute Ads})
e & 4 Uk @A 227 600°C AW (0ol ARA A7t ek o 24 wjae
Wy dhato] gyo s ne 2o gy L2 AYHch @225 BaTio3 uhute] 7hA 4 £ih-g
= 85%0°] 49 BitgS Ul on, Aol B i AehgS F U GO 2 YT

} : 23612, 042-600-8426, good8954 @naver.com
[+ A8, 042-600-8426, jerngju @konyang.ac.kr
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flo

e
00°Cel 4 Adsteglon, Aol d @ A Aoy

500°C, 600°CZ A| =% BaTiO3 Ht2t2 6
B

[e]
- =
o =
o nE kot

oA 85%01 4 =74 = A

pow ZHE L B e
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zag ux A WED
PD O/E AZZAH DHQIM AZ 0|83t PD Z7YA| Hiul
Aozl - o3 - FAS - ST - XA
e sta st
5 A QA= FA R v T3, o] & 9l
L 7bg 7)1 2 A Q) AAbo|h whehA] & ol ol A thakh &
B4k shgleh
A= 40 (25.66+2.274)) E 201, o
;an]—o]_—‘z
_O_XH 6]—7]—X]v/] bﬂ-lﬁ oiu]—

o 7o
P4 AP} Zk2t PDUE], 252, 2k le) (Eye measure), A8 0|4
= DX T

_‘1

L

L)
=1 "
A W 7k
SA]E = 551
AR o 2 PDES A S5 A S v
Uit
AGASS A Eo] §lar ARAI Y AR, SFAIG-9] Al 7]5 Aol 7
20 Ao =2 Qi) 47 2 , A8
sto] Y&, 8 PDE ZHZF S5t HHFU -2 App Storeof| 4| FEE TFE2E HHE
110] Ax|8to] AME-BFATE. ZH2Ee] b AES A 29 S S 57314 &
Z3 & 5lF o, o]|F ZF S GHS A A B4 (One-Way ANOVA) S 2 B A 31t
7}
248 PD=PDU|E 2 ZAA] 64.2243.47Tmm, A=A A 64.37+3.78mm, 2 H Y} 64.07+£5.78mm, A=
22 2] 64.76+3.58mmE =4 HHA7F B4 A 9 0] 4L 8] 9 THE=(3, 156)=0.19, p=0.903). L& PD= PDu]|
B2 =4 A] 61.05£3.59mm, 2 HFY A 61.52+43.35mm, A= ZAA] 62.12+£3.48mm=E =7 HHA17F B A4 3
o2 gl Al eh(F=(2, 117) 0.96, p=0.386)
2E
2 Ao A AHEE TR PDS A YA 02 dojZl PD 4 O] Zpol 7t glol o, 58| HupU S A}
A& Aol 5A0] He WA o2 mje- wEA S H = E-ekar, 71 Aakgho] vfg- 9-=31A ek
STk weba S E FHAE R AL, &2 PDU|E 7L §lE A, I AT o R Bud S F3 S
L 7tsd Ao R AR HT
gt F Xt : A2l 053-850-2550, snowdrop0827 @naver.com
JKI : =HM, 053-850-2553, bschu @cu.ackr
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n
op
i

of Ats FEHAL TS AN FHYA

AlH} Jto] H|

1 a3 231.2
oy’ - Yy
‘X Yot Gty aAweta, *eA et manetst ok Wt
L~
=
=2kl ot A at ol ol ek AFS A T4 o] wobR| AL, Hut Y & 71 Jﬂi A H As=4 A
71719k, A AR A ASET A L AR AATI719) 2 e v, A7 2
A7AFe] ALY A gkat ] e At a9,
U
A7 = HEA A7 b Yo Al un g HH O RS U F, Aduby =4 HY, A Lk
o] gl Al ke A4 WAL A1 AR 33ECA AL 18, o1 A) 15%) 669HS TjAre. R sheic.
el o 7)ut 5= A A A7) 7](NETRA Refraction Mobilized, EYENETRA, USA)Q} 143 X5=4 7
7] 71 (HRK-8000, AHUVIZ, KOREA) AAES #3835t 3, 3 & (HDR-7000, HUVITZ, KOREA)E o]-&3%t

A 2 A A Yo, npxjuto 2 A 7] (Retinoscope, Welch Aiiyn, Germany) =2 &FQ13F v} gk
P A2 4 LA

nﬂozi$£rﬂ

(h)
ic)

AA| Z4 o] Ak = SPH-3.584+2.08D, CYL-1.12+0.77D, 57} -4.09+2.34D 0. & el #12+4] 4
3t SPH -3.58+2.07D, CYL -1.1240.76, 57} SPH-4.09+2.34D= ZAH 1, 2A5Zd HA| 7
(HRK-8000, AHUVIZ, KOREA) Z 1} SPH -3.71+2.08D, CYL-1.21+0..84, 57} -4.2042.43 0.8 =3
sfom, wuty ¢ 7|uk 25 2A 7 A}7] 7] (NETRA Refraction Mobilized, EYENETRA, USA)Q] A=
SPH -3.89+1.90, CYL -1.30+0.33, 57} H -4.37£2.00 0. 2 ZAFt} B E AAFGE | A] A12H4] & A AL
Hop 143 As=d dAr)7], 23d §f 718t As=3 JA77] AR ZA=7F A4 SR
53| 24 As=d JAI7E AAA 2 AGA A g F-o 7t Zol 7t IAINE, ®aked ¢ 7]t
As=d HAZ 7] = 728k Aol 7 )L/ TH(P<0.05).

} : 0|8, 031-618-5525, leebeob70 @naver.com
b gaig, 031-740-7155, wisestar0724 @hanmail.net
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VR HMD %/ g4 A7gol
SEOMYY X UY 2Y MOl DAL Y

2z
= "

H
?_]_‘ = [e) [e]
O 2 AP35t 2D Tl AZ o) (42“TV: 96.4cm x 57.7cm, | AF &= 1920x1080)2F VR HMD(Oculus Quest 2
40 53¢ A SHA gt F Z-HA] 9 = (Antares CSO)E ©]-8-5}of NIBUT,
wEEE Eol, 2 aeleat o WMEE ST AP 2= 80Lux. Bt AU 2=+ 25.8+0.7°C,
2
o

=55 A ZHNIBUT) &) A2} 7F-S VRO A] 1.9 & 3.5 sec, 2DoJ| A] -2.75 £ 2.28 sec T} =&E4F
o](TMH) 9] A& 2} ZH-& VROJ A 0.04 + 0.03 mm, 2D 4] -0.07 £ 0.03 mmo] ¢l t}. Ztato] 71942t =
7] dmmof| A 9] A2} ZF2 VRo] -0.1 £0.17 #m, 2D+= 0.09 £ 0.13 zm=z Y e 6mmoj| A2 A
2} 78S VRO] -0.16+0.28 1zm, 2D= 0.14+0.19 xm= }ERG T}

ot ofd Hir

ZE

FAE, HFE A AL wE2 AT, GHTES do7|= A2 deA Ut (Leung
TW, Chan CT, Lam CH, et al. PLoS ONE. 2020;15(12):€0243072.) & ¢ Loj| 4| 2D Display FAF A1 A=
o] 4 uFIES} §AFSHA NIBUT, B ubizo| 7 Bebgsl i 2at w9537k Z7kekgich. o] whs) VR
HMD %4F A% 2 o] ¥ NIBUT, &2uHzol 7} A4 9 2hotn g2} o4 £ grashair
VR 2D 934} A% A TEE AFEE B0} s S4o], b A7)0 Wstel o | AT S A
A @77t Bas Aow A

gt H# A : OI&IE, 010-8702-9440 zjaelam789 @naver.com
AKX : E&1J], 02-970-6232 hyunki.hong @seoultech.ac.kr
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27
B Qo] A= ql 7 919] Aol w2 ek 7]7] 9] A% of 5tel ol 4tol 4 2] 7ot & Srobw 1A} 5.

ke

it

A 29 507 o U Al whek A7k A ANAF 24 2543t sk ek E A(seld), H
59 42 &4 2522 3 20218 3PRA A1 A7 4A, TR AU 0N
A

W A S of tfsto] thH 02 HERANS X8t
7}

HA71715 Az g, Ay 2444 ], Z8H, Y A AR ME 4502 Yro] AS F43 2
I, 1 F 2FEHY AAEo] 7H w2 Ao R YEbgon A gHEo A A&7} 7 o A o] Adx]E o]
g7t giv] Y2 Aoz YeElYth Z5H AR HEE ARV IE A e digr A Ho A =2 A
O 2 ZALE QI ghA, WA wAurH o] ot G o A= F vl A ol A 5 ‘ARK AR 3} v
AR AR AR HE H]Eo] ‘A RAAMYL AR B A YEY oY, ‘HA L Al AERAARTY
E ARgshep etal gt B &2 o Shrt o A o =7 VrERG T
2E

= AT Ay AHY AEFF ol welk e HRE7 79} o] o] AFERIE Fof Zfo] 7t o o= A
o] wHof| ¥ v o= A7 wpebA] Ao 9 E4 By oY gt {5 Aol 7]Hket
F8 WA Ao A g Eof o E A ] Aejet AlH Y TS o) thgk =7 Q1 A
A& Akt
gt I A 2IHE, 02) 970-6225, 0704amy @naver.com
AR : 2421 02) 970-6264, srk2104 @seoultech.ac.kr

- 51 -



=
=

B ol W =l o] A wlaste] 654 Lol A WiFo] dhell niA= Gl HsiA
dopr 1A} s}l

R|77] 71 A% % 9 2 AHNHANES) A28 vk g0 2 2] ot 242499 5 Qhba % AW, 3
A Ul ol phel BHPAA TS W A, AAL AR, 925U X u), JBAE A ske] HF 3473 L
£ oA A S 654] o4 wQlol A WA §o] U2 EQ-SD(SE 53, A7 2], AAHAl
32]_ [e]

o EZ/8H, BoF/$), 18|11 EQ-5Q index ZH-2 H] 5} T}

[e

Ao A ZAYE F LB, BEEW, BSev v R A Wy 2o 4o o
S gl WU Bl A L5 5o ek ST A Aol Tk 353W(58.5%), “F1t A
=]
|

B2 x7Fo] vk’ 2549 (39.8%), L] L “uf-- Aol Itk 7t 117(1.6%) o]ttt 2+ 5%
“Aa Aol T’ 1,89678(66.9%), “FF AL 2 Aol it 92375 (31.9%), L] il “uj-$- 2| Aol
71 3678 (1.2%) 0] A TH(p=0.001). ¥ & Sk} 9] &-F/=H-2 “A 8 XWO] AT’ 3517 (59.8%), “F1t
A& o] Ity 2179 (31.9%), “uf-$- & &o] It} 50 (8.3%)0] 1L, XS “AF x| #o] glrp”
1,891H(66.7%), “=7F AE 2 2 Ao] Uu}” 8327 (28.6%), “u]-> z|#o] Ay’ 132 (4.7%) o] At
(p=0.003). W1} BFAFL o] BQH/ -2« A Ao] §lry” 52678(85.8%), “T 3T H == A %Fo] It} 81
5 (11.9%), “uf9- Aol Tk’ 111 (2.3%) 0. 2 tf 2] “H 3] A Ao] ity 2,52975(89.4%), “F7t H =
B2 A Ao] lth” 2957 (9.6%), “uf-9- x| 7o) Ltk 3175 (1.0%)°] S TH(p=0.021).

N30 o HT b

28

wj i abo] 654 o] 4 Iedel w] X ARFS AT A Wihge] wol xR Hd L5, B
Z

S/, 2/ e A9 ahe] A Fo] ¥ S =

ﬁl]l 041-550-2841, kksm025@gmail.com
S &l 041-550-2841, khj@bu.ackr

)
R = |
21
o
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Al 71% olAto|u t] A 8 1] & Z 35 (symptoms of digital fatigue) 5 2 BFAISE 4= 9l = eb v 24 A
et 5o BAE sastaA AnEEN SFHEA 7leS BET A 25 A

o U

214 o] Hh ) obiaz st

o

o ©
cE

[o]
0
o,
ot
)
I
2,
2

31;
ofx
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55 il
He&eze ‘AR(Z”?ﬂ /}——_-) l‘%VR(ﬂ”&‘%‘)Oﬂ 3l =
= T2 5 AA]Y7Y, Fal 2 AR VR A Yol 7] 7
gotate] i SAEY, 7S EA S ddE 22O Y
A AY7IY, © b ol ¢tk A7) & AlE ol A AR (S )= A5 A7
7I's &9 dotd slE Aol AFUY, S F AR 2 FF A AT
of dislf Eael AFU7?Y 52 W&ol ZoH L, ARO[ VR 7|
AR -, F W FAHJAEE 271 S AREEiE 717U Ad e F
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17l~%eﬂ7l71 £ o] &3 Alﬂ%% S Ut s & 9 gFo]
5 FS7FAA 71715 o]
O}EOIL ﬂoii@‘t} = QFA AL H QFALY
o] AFU7NY & A, SHA & 559 5 407 (72.7%)°] *
THAP = AHE—L'E 2o 3l I
. ‘G4l ARoJU VR Al ol 7]7]
of thsfjAl+= ‘o So3l Abgho] 3478(61.8%)0] 9 o,
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AIRO| OHHI O M2 [ o gMAR AIEQ| H 3}

B2 % - Bl - qﬂﬂ-aga-$§¢

| =

=
=

A A 7150 QAEe B wE o g B8 A H D glon], s 25, AFH
7ol A I dju] A EE o] §3te] ZHA Bk AASHS 98] AkH o g EE A EE

A
7} 100%9] S} w4 0 2 o] o] 2] QA Yk AA| FHH o A= 100% Tu] =7} ofU o] AltiH 0.2 A
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SP(OCULUS)E AH-8-3191 100%, 40%, 20%, 10% - 471 2] o B] AFefofl A o] &F¢t Al gl S S35l o Al
#+ Al 23 (LogMAR Chart)E o] -§35to] ¢t Ael2 SAs 54 42 4 #4F &4
(One-Way ANOVA)S AF-&-31 &t
7

Binoptometer SP(OCULUS)E A}-g-5}o] Aliﬂ% =243t A7k, 100% hH] A F oA LogMAR A8
0.05+0.05, 40% T H] A]3E o] A LogMAR A]2-2:0.42+0.04, 20% T} H] A]| F ]| 4] LogMAR A] 22 0.54+0.09,

I

10% th 1] A] 3£ o] A] LogMAR A] 212 0.76+0.08 o] air:}. 100% ¥ A 32 S7d gk 7] 2 2 40,20, 10%2] o
H] A £ A 27 ¥ LogMAR A8 & & AstEglom SA A rE §o3F A& B 3 th(p<0.001).
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B gl AT} gulw Aslo] B Ao Aol BALo R Fol7 ATE HATh o) AAA B
7ol A S == 100% 1L thu] A7 AA Gyl AL B o 4= vl dekEw, Al EHA
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51, ol BREL FL GCIOL ALHE HoA e ChR AR 2 253 5ick. 0|4
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olu| A g FuIF 7, o] % AHAUS] W ZRAES o] G5t EARE F, 1 HAA
(Eye tracker glasses 2, Tobii) & 2441711 o m| | W ol 4] BLFE FE S A Alstgch 22 4 g2 72}
912 WA\ THAZHA MAPER) ol M| X 2 2744 & 87 9] o] n] X B AHgSte] 24 SHAT A
1029) ATAZE B SAY B F D A B AXFH=AS 253 T A o] n] Ko A AZEA G
flol 74 BE B QAshaE] 408 AFS S4 v B4 BHL QY Bl
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AGZAANAZ o] G AN A 2AANY L HABFHE AL WS Fast, o] olgH o R
NS FAG v b R Rl SATE A AL ] B1HA A kO 3m, 4m HL Sm, 6mE Tho
3 Aelol A 24 o] o] o{ N1 gIrk. upebA] H Ao At AA] Fah A S AT Aeol A 24
3 gt S FA A AFZAUAAE o §3F 2 Aol S olr R stk

e

rA o] Glar ARAIU ALY, SFAl 59 A1 715 Aol 7h gl 317 (22.661.27A]) 'F 167, o]
st MHE 252 AA(WAM-5500)2 AF&3Fo] <3stt A 2], 6m, 3m’ 7 2] ¢
A ZE7EA 7L 1A Thedh H A AL 2T A F A RHE FAGHES S AAHR 54 2E eSS 33 &
stATh F3td) A FAl= AE 9 3t FAY 5 A= FA FH5 A
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My A52AGA7 (WAM-55000S A4 3 52 23 whge 24 A7), wad) Ao gae
-2.1344+2.245D , 6mof| Al = -2.104+2.266D v} A2t O 2 3mof| A= -2.099+2.255DE =4 E| 9l on E3IT)
2 7]zo® o] 7t 7)2] 9] Aol S v|LAL ul 6m 72| B A= +0.063D0] AL, 3m 7 2 o] W
A= 40271DR B4 4 0142 91 2AThp=0338)
2E

AA] AL A= 1A Aloke m mke) 7 2)7F ol 3m, 4m B2 Sm, 6mof A 24 o] o] o] =
BAR 2GAT g0l Yol 4= 92 Aolth. shA| e & AF o Aut wgte) 7] A} vl wste] o]
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Magenta, Pink, Yellow, Blue 320 QFydlA
Atgoll L2 7344010 AR 1o}

NBF - 449 - A% - 123
Agdsta +7d3sta

2z
= "

e

Fod

ol

4% 0] 3 2 ulA o7 dl 2 (magenta, pink, yellow, blue)7} A AFel o] A 2| x| Z}of| u] 2| = o 3Fof tf
ofH ottt

e

L QPAF o] AR o A 2
2 A}-835}9] Farnsworth-Munsell
Z (magenta, pink, yellow, blue)E

Zgsto] v 248}t

QP A3k 8 M Zho] o] Qi BT 23,6+ 2.894] 9] 48 A0
2~(Color viewing light PRO, Just Normlicht, Germany)o]] W#% Dgs3d
100 hue testE A YLl th 23] Ui et 450 S 2ubAdl 7=l
225192 u] & 2 & Zk(total error score, TES)T} @ FZk(error score, ES)
A}

KA MR ZFe] @ 25 9)u|d}+= TES k2 pink(82.5 + 32.1) > magenta(68.4 + 30.0) > yellow(62.4 + 30)
> blue(41.4 % 28.9) > L}OH31.4 = 25.8) 2.0 & pinko] A 714} =4 ZA ¥ 9o uf, LhobAre) o} ] 1 8H9 <
o 2= A 2upd bE = A FAA 2 Foft Aol 7t Sl itk AR S Group M &2 Lo S4%h

ES Z}ol] b= pinkof| A= 2E Groupol 4], magentao]| A= Group I ,II,1IV, yellowo]] A= Group I ,1I,

blueo] A= Group TNo] LpekAte) o 1] s} A& ) B 4.0z &o5k Ho]7} qleith. A BE Az}
Al Qb A = 7F A 2] ZFo)| o &S ] H S, pink > magenta > yellow > blue <= . 2 A A 2] ZHof] F&FS +=

mlo

-

ZE

a bl oA ul s AL MY 2= QRS 0], 1 QRS A U] AL uhet xjo] 7
ole-S Sl 4= Uolth wheb AALQlolA TRkl A UAE Thbe BER AW Aok S
o o) 7] gofof & Ao AR

Al
B — |

I\; 9i=F  032-432-1754, audwn961022 @naver.com
Al X 2E,

042-600-8425, ejchoi @konyang.ac.kr
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TAE UEA

Red, Green, Blue MITIA| AiAfo| AtAta Tt
AR TtOf DO|A. g

4t

x

3]
e oFgat 713 9-AFSE D65 Y ofgff of| 4] Farnsworth-Munsell 100 Hue Test2 50% A= 9] Al &3S
2 7171 red, green, blue 244l 2 7} 84 2| ZFo] 1] 2] &= g 5Fe] v s}o] SFopu g,

iy
Gt YA 0] 0.9 o] Fo] L A ZfolAfo|uf A Zbo ke & 4 e Aol fle W 19204 & i

© 2 D65 I of#f of| A Farnsworth-Munsell 100-Hue TestS A] 3§ 3} ¢t} L}ot 4 EHE} 50% A= o A=

88 7}A red, green, blue ZHAAXE 2835192 o] 2 F Fh(error score, ES)1} & @ ZJFk(total error

score, TES)S &7 3o v F4 3}l ch.

A}

Lot AbEf of| Al TES gE-2 28.2425.40] 11, red, green, blue Z}2} 0] 2B 2 & 21831 %1 & ol = 46.1+22.5,
57.4+30.2, 40.1427.3 .82 B E b = o) A UQto] H] &l 8284 Z 781 thp=0.000). GroupH ES 7t
< H| AL 5}H Group Iof| A= Urekoll vl 8| H= MAFol A ES gho] -9 8HA 57183 thp=0.000). Group I
of = thetof| vl = M Atol A ES gho] 5 7F8F R A9t blue = 9] 7 o A= TA A o= {9514
2 % tHp=0.060). Group IIIof| A= kel vlal H= MAte A ES ghol 5 71et AR, red Al == A4
© &2 {9l5}A] ¢okth(p=0.150). GrouplV e A= Lptof v]s| HE Ao A ES gho] 5 7hat A9k, red
@ =9} blue W= EAH 02 G 0l3}A] &Th(p=0.079, p=0.159).

28

-Erl'}% 50% A &= 9] red, green, blue Al| 7}#] 2FAM #H =& 2 = Lol Abef o} = E Groupol| 4] ES Zho] &7}
SH93L, TES Zhol -olakA Z7hetsieh. wetbd Al 744 i =e A zo] JFe F= AL o 5
UL, 50% F &= 2] Fib25 7H4 red, green, blue 2HA Fll =5 2H-8 A] A A off f A 4o LEfLHE R A
Q7] 2 Al ALEEHA] OF Ho] F& Ao ALRHL

Yt T Kb 258, 010-4168-3486, shina23@naver.com
AKX : RISA, 042-600-8425, ejchoi @konyang.ac.kr
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24
=
N4 k4ol vl ObA S Buke 1A AN e A7 S A THE Hoksk A shelnt.
U
g 104] ofobz U9l ThA] AHA Heeel R AREY 784 AR AT oF Al B A7 Bt
A o] At} A7) 5-& A Al E of A (Office-based vision therapy) 5= 13 2 & 403], ZF 708X Al 7] & H
A1, FAlo 1Y 20~30E% #] o) Al Home Vision Therapy (HVT)S A| 3§38}t E A of] AFESH

N o it
)
N od
014

E

ZHH] = Aluminum balance board, Prism goggles, Vectogram (Quoits, Clown, Spiral), Tranaglyph (BC510,

515, 520), Freespace fusion cards (Life preserver card, Eccentric circle) 522 3} % TH(Table 1). A Z}2] A

53 29, AAES, AAEHA, BAHETS T 7] Q8 AA A o) A% F AW (Fig. 1)
S

2 AYIAT, A71% BIHE 98] Tel kAL 2 U YA A, Worth 4 dot, 9T §RHol 2, 2
2, TS, TS FULDEM) FAF 183 2AGolY, A Agol Y AAES Selet
2t

A7 ER A o gare] R A S 9209, 29k 0.6 O] Ao, EE T 29H09 Ze 1002 FAbE]
otk B A AA e QLI AAI10 4, 29125 4 ), TA e ekl AAI30 Jo] 9T, B 403] 7
AA 2 A0 4, 2A S A AARZ Y o] £1, #7 B ol astlct Ther 2Hgole|

].

739-,&d Ao 0 cpm, T 243] Fof| A= 4.5 cpm, T 403] A= 21.5 cpm O R F7H5E AL, WA
2~golES T A 0cpmol| A T F 23 cpmO & F7IBF T YA Al LA 2] 400 secoll A T F 40
sec® o] ot tAbe] S4-2 COVD-QOL 315 (V) oll A 43 (/e & A HobR L, b5
e 522 26%, 28 23%N A 22 72%, 8 T1%E FAE L, AANSES FEG, AAE T
T 3FAF T Q) t}(Table 2).
ZE

A H FAIE FRISE THHA QAR A A& F o] I A A AR A7 TEH R FRIA 7] 52
TP A=A A7 5 &9 A 8o thef 1 7 A S HolErh

1847], 033-540-3410, r7535@naver.com
1AM 033-540-3413, syk @kangwon.ac.kr
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A g o] Qe 3 Aole i e ® A7l 5E&- F bl e Al A 2152 o] ¥ stof tf sl ot
3} 3.
g
A R s T2 T 3341Q1 of o' Aol Thabe o] Wojx|al F-& AJope} Rk EF
o2 UAHAEo] RS AT o] A7 TS AAS AT kAL 38 A oF 4 A (Bernell Vision
o 582 TVPS-4(test of visual
o

Disc, USA), Worth 4 dot, ¢JH|A], 2804 3 P el 25
perceptual skills-4™ edition, ATP Assessments, USA)2 371389t Al 7] 5T S 22 Al AK(imagery) 2 &,
A 2HEH, A2 E T A AL EHO R s o, 1Yo g 1 5024 403 A A|5F T

e

-y rlo

Al7155d & a3 Fd4e 27 OD: -3.50 -0.75 x 096, OS: -3.75 -0.25 x 0259]| 4] OD: -3.00 D, OS:
3.00DE ol a1, A HLE 442 OD: 0.7, 0S: 0.69 A OD: 0.7, OS: 0.72 F}Qto] 3kAtE| Qo £
7 2] OD: 0.66, 0OS: 0.28°] 4] OD: 1.0, OS: 1.02 Zo}# t}. Worth 4 dot2 - 24830 cm ~ 5 m) =& =}
QF AR 7} A A= L, 2-H-E0] A4S OD: 0 cpm, OS: 0 cpmo]] A OD: 18.5 cpm, OS: 10 cpm= A 7} A =
t}. £ Aok Z1HZF OD: H| = 83° o] = 86°, OS: H| = 83° 0] = 10°0] 4] OD: H| = 84° o] = 89°, OS: H|
83° o] 5 44°= o] Fo] Yol Fth A A2t Aol A M A EEH G 9804 1092 FobRlth AAA &

=

lo 1@ Iy x@
w Tlo

o ATl Wake GOt 2A AP, 2E g0l 4, AX 2 o] FAE WA ATl A
b2ba gl ZolE gt
ZE
HAHA QFFAT AT e Aelel A Bokd Aok AV 5 EAL Bl 2A A, 28 g4,
A2 5ol FAE 4 92 st

=]] Xt 223, +82-33-540-3410, vxvx1004 @naver.com
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NoEs 2o BE Aot 1 49 BEE o g8 272 4] ol Betol At aA shelet
U

FekA] o] 4, Hzkol 4, Qb Bkol §li= 20-300H 209 (At 87, o1 12) % iAo e g A
oA Al Ao= F7l LA AAL 7] 5 B7HE A A A e Hrhe ool & s
A8PstF o, Aej= A8 A5 S 7 Hekst A 371X (Blue, Yellow, Green)E A A 81 11, 2 7
I E] A= (Colour Filter, Colour2read Ltd, UK)E A}-&514TH 917 58 H7l= A8 AS = F7lo A oF
bom AEE A WEAE Agstel thol 907 BA1E AAekd, 1 ¥ 2e BelA) glo] whof 917
H7he FAskA At

7

YA ] W e 273 1Mol BAAA AT S WA Eal 9o -3.40D£2.30, Fet

-3.41+£2.200] 9\ t}. 7‘4 81 M3e g7 23t Yellow 98 (45%), Green 7'8(35%), Blue 478(20%) 2.2 Yellow 7}
7hd Az e 9lar, -9t 2k AT A rh 22 AR 9H(45%), THE AR 1178(55%) 0] STt $17]
e Wy An A9 e 2 Qe tho] 2l 102.2+10.53 words/min, WA 37 of A= 99.75+11.35
Words/min A= 2.6+2.64 words/min©o] YT}, S AT A e 7t -2 A= ¢ 7] B A, ¢ Tl

= 10149.78 words/min, B} A} 3} 7 of| Al = 98.33+10.36 words/min, A= 2.67+2.06 words/min©] ¢} 11, &Fot
*di A7t o =9 ¢7] H7 A3, ¢ ©ho] 4= 101.81=11.34 words/min, WA 3F7 of A=
99.27+12.61 words/min, X}+= 2.55+3.14 words/min®] T, A thAFA}Q] 85% 71 A A o A4 o1& thof
o 47} of B,

AE

Al =251 sUsHA MEH A A EAE 7] Z o] A= Fa $-¢ha} ko] As A7}
O E A7 o= A3 AT 5= Atk A ¢ Aol 54 S4S WAl Je5EHE =071
slgt e A a7 Balel tlato] B Qe nw YuH 2} A7l Waw Ao w AR,
gt T Kb AXISl, 031-740-7155, wkdwlgml4624 @naver.com
AR - 28 031-740-7155, wisestar0724 @hanmail.net
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A2 e 2L O Qehel 2ANE BAT WA F7hshs Ao Ak 208 trolehi
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w5 2 A shel ot
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H Ao A= Fst DA B4 22 I3 O 7= gsynopsusAte) code vE A3t Liou-Brennan &
Forg s elo] 2ARZo] 4 oW 4Y BYHL PAIAT. AR Z o)A LERe 5 i 24 Al
Zk715 ol gisto] Alge ol dstlar 71 &2 2} vl a EA 5F3 T
A

Z A5 52 Hofstetter 3-4]of] ]3] 20t 30t F7FA 2 Lo 7|22 Kol 2.00D W2 e & 245
o g Atk =HA Y FAE A= 2] A AT AYE= T4 FO 34 o|u| A&
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WA ol L} qtah A gho] gtz Tkl 4 S(WE 257542504, W21, oixj2wy) thAke 2 st
S 160 o] AARE AR Lo Shead /18] ST xS Aol Lo Atlow ol
t}. A7) 55 -2 Aperture RuleX} Brock string2 ©]-8-5}¢0] 257F S HSI =& 3} ¥ th 21 -2 Aperture Rule
& o] g3t TABFY AL, 2 Brock stringS 0] 235}o] £ AT A7) 5T d Eof what A9 =9
HS}7} 2ol 7t Ql=A] Elskainh FAEA S A7 4 A& 32 5ko] Mann Whiteny U testE ©]
&3t om, 9452 p<0.0500 & 3}t
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A7) 5EdS A A dAZ9 A== QAR 20.25+6.134, GFAJ B H A A= 18.25+7.27
A, Sheard 7]Z&of 23t Z|Z A4} 7F2 Base In 7.4243.07A o|Qith 23U A7 5392 AASH S
AR S o] AFQ == Q] A}9] 12.75+7.804, OFA) -G-8 A AL 32.2544.43 A, Sheard 7] 30| 93t ==
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£ ARl A FA9E AN Hgon] A W 2A oA A F, 5 HEe] AEEALE B3 A
% wiohe shostelrh wak, A el g wate] e AR A\ Zbe] o= AN YA YL W FHA, 18
A e A A FH] A& sk
Z%

A7 e BE Tl g o] WMol thal o=k Ak i X sHe Ao sl glon A A0
2 0I5k Aol 7} M QITk(pe0.050). 7] AR W 2A oA tha Xjol 7t AR A
T EY RS MY ASE F A AR 7] Aol b Ego] £ A0 R ehittt
ZE

AN DA} 72172 FA7 7k B ASE Balel ol AT Tk A AT Sfel A
ol 24 e A0 Shalseich uh 4o ALY AZE AN 24 0 B5 s 58 2

7ht & A4t e Ao s dukEnh

} @ BIEH, 031-446-1248, typark1027 @naver.com
= OIS, 031-740-7262, kcmah @eulji.ackr
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NS A7YOIA oL S AR
Q92 NOIE Il

HAA - 3

SAdE R g FEHEL S

2z
= "
WA 2 A AFAE g A SR FHNZ FHBAAL ol S MSE Fol 574
sto] 22 Aol 27} AN L 2 AL BHelgtt
'

AL 2Fslal = o Al g = u] | (HLM-1, Huvitz, Korea) =

A= Astach Al gl =9 ¥l S§(+)(+1.00 ~ +5.00D), S(-)(-2.00D ~ -10.00D)
18] 31 C(-)(-1.00D ~ -3.00D) 2 A5} ch. =3 A FH o A=E A2 4= QL= 4709 hof] A =31e] A
25 27 A ste] 24EE SA st A= vjX] = SC//, S/C/, S/IICR F 3709 99 =8 T4
o} 2ol = (A2 24Y) - (A2 2 EY) O R &5t (RS HWFLE, (M2 O

9z ZAY 2 1y - o] 2 WokL w S+5.00D = C-1.00DE | 9] 3t S+5.00D ~ S-4.00D
7HA e 2ol =7} £0.05D o] Sh uj- H LI, S-6.00%E = FA 7t Z7hko] nbet o] = b ()gREe
2 .0.15D7HA Z7hE Q. e ZA o] e 95 FHYe BT $45.00D0 A (ZhS A 7
FAYo] (MFOR F/ALE Ao Ert (DYFOR F/5h ol FHA=] FHY A
Dy+D-dD Dy ol A Dy $7k, Dot CZEE I IBHA x 2 9F0] ] X4 2 £& u), $7h(+)3 A9 25
o] (S+CH)D 0| 31 $7k ()9 B $- A Aol (S+C-x)Do| th. o] 7] A (Cx)= WA = o] 22 Sgto] ()
For AWS4E 95 2AYo] o A Ao welth A= 42 9)xof h2 7w AL o|wi
7o 2AYo] OUFOR £ S4E Y% W=ote] Ae)7} HojAw 1w FH | Ho|EE ErhEL
ofFe wolv] W=o] FH 917 o] upE U5 ZA o] Ao Eiz S(Hol A (PO, SC)ol A (D
o2 Z7bE S Btk o ok €O AUk} A= Abo] o] A2|(d)7t A A4 xo] Azko] #
Au), S7F (1)2] Aol A% BAH 0] Zo]wb x, S7F ()2l Aol xo| B AlFA= A B
Rk F A=0] A2 7} Ho A4E Ho| w7} T F7ba)

oL od 9

b AFIA, 010-3412-9411, wwwxod @nate.com
} : A&l 061-330-3551, jinjun @dsu.ackr
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NI HALE D-15 AMTHO|A L{EfLLE
7gARAZON O3t Aol

7&7@7& . o]u]-% . a%ﬂ

o
Agsty RANSA gt

A8 el @A AE D-15 A& o] §-sho] Pl =0 ofsf == A ofj=of Histe] dropr gkt

AP ARzt YRS ARE o] §3lo] P ow A xstch AET PR
sfol Aol AAMIAAAE D15 Aol g EREILT 1976 CIE L'ab AHES 2aees
(UV-2450)2 %48 37, 48 Zk(color space)oll LEFU] 9ot 44l ] o5 411 o] A 213 o] F(Mo] 5,
color shift)> g A =2 A3t A H o] Al 2r(color distortion) HAF-S, & AT FA A= slo A A5 A
HE Aol o] M A &, M x(color difference)= F 2 7o) AlSLH(color discrimination)2 2 % 5}
= aQlom pekela o) 4 sk A,

e

’

*

[e]

31§ 4] D15 A3 AL Ao AHEE b GO

. 22 o] 55tk 9 WS 25.60 W o] 5te] 14

fo G, whel 19 AEE 1524 W o] Fato] 74 AL Me) o] WAIshY

or Abejol A Qe A 7k Aake] WL 6.86, HAA=Z AT o] He] FE L 548 0|9

9-10% Al o] AR H AU A S AHFA AL W 1110, FANAE A AL o) 10,572 7Hg
oA Ghohe ) 3.97, B = 1307

£ 600 nmE A H 0.2 sho] A A zke] F7Fake] wte} o
=
Au

1
s

[N
(BN M =
TN

12 A o] A Ak H Ay g
aLokey. Q17 A1 7ho] A7) AL 78w MEow, A
21080 o] AT, H A =S A2 S W) 6.8252 3.98 UhE A4}

L
N
)
)
o

rr

28

HAR 20| BRI WSS CIE EEIEA0 vl a2 o), BR 4 o]
Lol A= Shof A BE AH O] AHIET} b
shgich. M @o] whet Lhehbe MOjT = Aol 2 ol QM AW X ko] Wart
§ A he] Axe] ZFAE Bhelshgla, ol & Qs AU ext
Aol et e AsHA ATk whebd] A4 BAE QT S, o
sheha AR

k)
L
=y

20 e e o

el

Al olof et et Aol 2

} : OIHIZ, 010-7714-2104, readypaul @naver.com
I EI=2A, 042-600-8425, ejchoi @konyang.ac.kr
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ol - AU
AW dgtd FEMESHG

2

A

FAIQHl S RS wl S-Al Qo] W stsh=A] ot i) S} A
ke

A B AAAS =8 ol fle tiehd 307 (1t 23.53+1.684, FAR217, A A& HIAT
o2 ohgith &y & ARG mAEE FAI AJH A 4F -7 7H=R(Hole in the card test)=
ARESto] A ke Bl it Sile S| f15ke] Al ¢ke +0.50 D, +1.00 D, +1.50 D, +2.00 DE
7hAR 5 AE 7 FEN S AR SE] A S BhA] SRl sk

2%

2309 £ A 0FS 00k 221(73.33%), Ot 8(26.67%) 0. & ©0F0] H|go] o A o7 Ll T
+0.50 D 7} & Al QF2 Ftoll Al ¢t o= 17 v ATt +1.00 D 74 & Al Qb2 FQFof| A -k
217, QoA #eto & 21 v Qleh. +1.50 D 7FY] § -4 -2 Stofl A -QFo = 17, -Qtoll A &
Qro 2 27 HFH Qlth +2.00 D 7} & S-AIQF2 F Qo A ¢t o &2 27, §-¢hof A JrOJSLE 39 v 9L
o} =2d o Aok M3k +0.50 DOl A 17(3.33%), +1.00 DoJ| A 3(10.00%), +1.50 Dol A 37 (10.00%),
+2.00 DO A 575 (16.67%) 2 &2 LFEFRETE Qo A f-A|QFo] M3t Q192 9-QF S-AIQF & 227 5 +0.50 D
ol A 07(0.00%), +1.00 DoJ| A 278(9.09%), +1.50 D]l A 27 (9.09%), +2.00 DoJ| A] 378 (13.64%).0. & L} EFL}
o, Foto A CA|oto] BBl ol YL Fol © Aok & 81 Z +0.50 Do A 1% (12.50%), +1.00 D] A 11
(12.50%), +1.50 DoJ| A 1%8(12.50%), +2.00 DoJ| 4| 278(25.00%) = LFEFG T},

28

A gte] B u] +0.50 DO A} 1%, +1.00 D2H+1.50 Doj 4 31,
+2.00 Do 4| 5 0.2 ﬁw BETL Bl A4 S oke] ko] WEsl 4TS BTk BT SAI
o] W57 A2 WOl +2.00 DO A -9k Al QLR T} Hok A qke] HBl7} &L Wl & ® LhEhr),

10-4931-7955, inseckick @naver.com
61-330-3554, icjeon @dsu.ac.kr
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(Symmetrlc

d

A4 A HAS Fo] fle A 49 199 S o= AT A A g of what 23 o34
< Flst7] #18 =S 20cmof| O-ringS F1iL, A/ I & =% 33.3cm, 50cm, Imo]| EFA S 2 XA F
t}. O-ringo] F <l Aeoll Al 2 FAI A 2 9] B 2l& &2 o] O-ring Fofl A7 92|85 519
on, FAAYE FHOE

5 o] $471 ¢S Blo| B AR R sheltk. Telw A A ehle] Fo
21 efoll A O-ring® &%) of BHlo] Fakoll $1X3HE % 519 0 v, o] S O-ringo] 572 2 shgieh. F4]
7128 0|5 A )2 Fal 8412w} ol PD thu] E5 A B H WP FS =&k

O

.
i)

o) 7 AREe] A A9l 91ALS] 167(10.382), 491 2%, WALS] 1(2.004)0] Gtk A ZAIeHe

AoF . SAlke] WEkT} 2ok on, Aol S-qkel A9 B HE o o Falgon, Heltel 4
BAle ©=0 2 o|E5¢ T} E}ﬂlo]iﬂ 2)(3] A ZhHE= 33.3emo A 1.92+1.23em(3.27+2.11°), 50cmo] 4]
3.96£1.79cm(4.5242.03°), 1moJ A 10.66+4.94(6.1242.74°)cmo] 1o, O-ringo] 57 2= 33.3cmo] A
2.1342.19(5.99+6.03%)cm, 50cmoll A 3.10+2.19(8.69+5.91%)cm, 1mo]| A 3.93+2.57+(10.93+6.84%)cm= L}E}
ok 33.3cmof| A H 9= 57.89%7F S-AIQE WraFo] 9l o, TQtPD tH] H gk 0.24+1.86cmE L EFRL
ok Imof A H 9] <= 68.42% 7} -A| ¢F WaFo] ¢ o, ©QFPD thH] H 97 0.53+1.23cm = L EFS T

=2

W T FATHLE Aok SAIFol o, FA AT A LTS A HFo 2 HYH
= A= 4 AT o] & FEl FA AP of e et FFEEEHS 11‘41%}01%%74%1& o] H T A
2 Aoz ek,

g8t I Xt BIAIS, gh3756 @gmail.com
AKX - MOIA, 061-330-3554, icjeon @dsu.ac.kr
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AT ELZMQH(Vision Pro)d Foin 2

=
=

thol AR w4E A7t 2 AT S Ui 0] F FH AR PR E42 h7(Vision Proy Y H O

e

b

Fopgow LA 9ekel FAU=IE HLM-1(Huvits, Korea) & B-83H5Ath 4l H3 PD
63mmE 7|02 HF =471 -4.00, -3.00, -2.00, -1.00, 0.00, +1.00, +2.00, +3.00 D7} & 1= wf, v {4
A, A%, 2eE =gstoich 1o T PFY /1202 Smm 915, W, 43, 55 A

A

Vision Pro9] H| H=24= 5ol A Q] 2 AgES-0.61 D, gk -1.43 D, 2] Z0f| A 9] & A&k -0.57
D g2 -2.22 D, Y=o A 2] 472 -0.85D H | 7HS -1.83 D, Aol A 9] A4S -1.51 D 27k
2 -3.63 D, 3% H 4GS -0.61 D gk -2.68 D2 YEGTE ZE| 5 S AT oA HAGS
0.024 HZHe 1374, =0 A Q] HAZHe 0.024 HZHe 2734, Y=o A2 247 0.03A 4
e 1814, AZo| Ao ZAaZEe 0.16A HTFHE 3.224, 31& 0 A1 9] HAZEE 0.10A FHhFEE 0.67A
2 Yetgth A5y FHEsgH S pHEso] #HekgRe 9)Fo A 0.52~1.69 D, WA
0.09~2.24 D, AFZ0]| 4] 0.32~1.15 D, 3}=0J| 4] 0.03~0.80 D= L}E} g Th.

ZE

i)
TN
L

_1‘1_‘

Vision Pro 2§ 4| #1743}, e Fol MASHI, S FAT ul, THES} Aol ste] Aen g

TEH BEo] el Ao B

b : =HI0L jirim2020 @naver.com
} : A&l 061-330-3551, jinjun @dsu.ackr
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zag uz A I

OFJIIoll ZXAISH= ZMAOIAIQ] 9IE 9 27HO|4O|
SN ANl OIAl = JY

oItk - ol gA] - OJRlF - WAIA - MY

a}
upAbojst o el

CE:

oFghell AukE E S o] Bl Algtoll Al A Hg By Eol ol 4 ek AT HEE ek ofof
whet o] 9 RO A AukE HAGH] FAA Fu)9) HE} FF T G S/ HEE 7] 7AH
o] g AI7HE ul 5L 4150 ek
4

o] 7} 21.88+1.6321 A QlFd 339 (669H)S A8 A4 = Fick AT A 2% T‘Z:— 0 lux® =A3H7] 2%
AL A ’\UPEi(Samsung Galaxy S21+ 5G)& <= @ 40 cmo]] 91 A|7] 3L <k W& A-aet=d A
(Nvision K-5001)& AF&3}0] 53 W39 H3lE Atk AntEE 9 3] & = Minolta CS-100A(Konica,
Japan)i 249 6 X% = ANA-F11(Tokyo photo)E A-8-35to] A dth A A w2 52 2 H3l=
2 Y 3sto] JAFH % 7] 1 ACDSee Luxea Video Edito(USA)E AF-&-3lo] WA AL T2 T3 9] 2214
"‘XW“:} HEo PR AORE AUEZ LS 242 P& 0f | cd/m’, H A& F ol A MG 2}
S AHEE o 1.39 cd/m’, H ol 3= Y W) 374 cd/m® 1] 31 F o] F] o] A X“”J*XH%JEJ £ AHE

1} 369.3 cdim’= 41 5}o] 2 o] Akrk A AR ek ] o) 5ol W FA 0] S AI7HE BT AT,

e it mlo m
o _|[

(h)
ic)

B =) AAHE o H = AR oI A FAAE vhebi ] AFB A 5, S-S
B = A ) A AP ATE AG I 2uEES] FEIF0 edm’ U B E V] EOR
1,1.39,374,369.3 cd/m® & w} vl w & uf B A 2] §H o] e BhE| | 7] Dl AR
(626.6, 699.5, 617.5, 534.2 ms, p=0.0001) A & = YE}SITH TA =7 -2 A UFS A3 & A<
¥ ATAE 7L S ) FA ATl A FFE BATHR=023, p=0.075). FA =7 & 45
5 el o) FA A A E s g o) FA 9 & AI7ke] 1) A0 2 LhebTh(R=-0.59, p=0.006).

=
ao

ofi
o

N
N
o = NN @

[

koo 2

A&

offto= ol F AL BHA = ASET A FAAE FAY 4 SA= ZYUglol S5H A4S
whEel 202 hehth ofgko] FAlel MAAle] §lmel FHo e B Aghol Al ATA S
Bt 53], TA L7 2245 AT AAA Q] A9 MG ATFTEE A AL GA =7 =2
4% THE AANAS AT A9 BAF ARHEE AHSHE Aol FAS £AUE FY S 9L
Aoz ARHL}
gt I Kt : OICHS, 055-544-4253, ¢15830d @naver.com
WAL : AMTHYE, 055-230-1294, jaemyoungseo @masan.ac.kr
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}, +82-2-970-6225, sodam313@hanmail.net
}, +82-2-970-6264, srk2104 @seoultech.ac.kr
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=~ _r|=;

o o] A4 Bk, B Ao A PR
ZAey Az FeF ALY BEAE 27 7]
= oo} gpe.

Ao AHES Al 2E 28 E, Y 5 AE7E O E 5379 A =(CHEM], 1.56, SP), (CHEML, 1.60, SP),
(VISPARO, Proshield UV, 1.56, SP), (VISPARO, Proshield UV, 1.60, SP), (CHEMI, ZEUS 1.67 AS)Z A& 3}
Rom FEI-EL 13547 (CM-3600A, KONICA MINOLTA, Japan)E ©]-&3to] -7 &l =of whe} 2}
7+ =4 (0D, +3.00D, -3.00D)3 =7 71 &A1t F8FZA A Alo] 9] A gl(0mm, 3mm, 6mm, 9mm, 12mm,
15mm)E Tt E2A FRELES SH 5t% o, FEIE S 42 spectra magic(NX, KONICA MINOLTA,
Japan)S o] -t EA3F T 2t Al == ZH2 434 £ 51 Gl

A%

BokE AT AelS A Sl FEANES A T FUAFANAY FEHFRS /|20 Hw
s A3 2AET D=0 chopd Wo b2 §o Kol AT 4 YA T ZE o] 300D ) A
A Az BF FEREL 2 /2P FHFA DB A7t FAFAHANA FH 3mme] 770

A1% FASHE AL, +3.00D 9] A= FET-S E3F Hf 5.68%2]

< 25l 0D "l =

N
-~
ot
_\:J_
of
>,
2,
m
)
o
)
A
o,
D)
rir
oo
1o
0%
r
r
)

= (o] — =
o M= Fat 0.42%2] F1He] F7HE BAAREOD & 2= 24 71&d o Fsts A A Atol o] Aol w
2 A = dent A et
ZE

272 o0] 300D, 43.00D 9 A= A9 FEARE 24 /|1 2H7 B FA W2 A7 F7Heo] ot
FRTHRo] Zasts AR B AW 0D Wze) A Foju|e wakE Seldt 4= glglon ol ot
oSt Wlgo] WHE FEIL] §2J3 ol F AT 4 flolch

} : ZHZE, +82-10-8284-5897, qjawns7531@cku.ac.kr
} o HIAML S +82-33-649-7406, sangil @cku.ackr
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o =] 02, & 2 . x1.0m]2 1,2 1.2
TAIE - AR E° - &TH° - | - Y Ta+
THEgREdstE Ity drg sy, VrEYWF RS st

3 H ZAA Z34](Accommo-
dative Convergence/Accommodation ratio, AC/AH])E ¥ UA| 7|5 AA HH(EHEY, stAAIY7IEH, &
a3 ¥) 7t 7] 2l 2ol upE 2po] & orolu 114 SRt

o

QrAFro] gl 20t 49l 307 10, of: 207, B#AF: 22904 + 2.064)& 4} © & HDR-9000
(Huvitz, Korea)& AH83ko] 38l EYEW, St R, 2 2espgon 573 ds /1 a=
off w2 WY EFHACAMIE 25T ¥ W B4 she e

e

7hE A zof whet AP T Aol & ot RS uf, EYER oA Y (HA =] HF-2 1.83 £ 1.14
A/Dollom, (=0 HiF2 1.18 + 1.02A/DE 719 = of what Zfo] & B G th(p<0.05). HAAL} 7k
SO A (HA = HtL 147 £098A/D, (A =2 Ht-2 138+ 141A/DOZ (A=A 2F 0.11

= STk 22 A B3 (D=9 Ft- 1.74
+ 1.57A/Do| v (@A =9 FF2 1.70 + 1L42A/DE Ho| o] & Kol ¢k FAZoRE §o|Ft
Afol= Kol A| gkt

28

B AT AL el GAPE ol T ACAH| o T3] Lobmorth Qo] wet EyE
HAPH Ol A 9] AC/AY] ol L= 2 4= QX B SHAALSIZFE AA T 2T 5) Ao A Aol B B
o] A] 9F9rom, FAbg ol whek Al AC/AH| 9] Zfo] S B 2 glgleh,

I+ 2MIE, +82-10-9597-4857, sjmoon @cku.ac.kr
} : 283, +82-33-649-7375, hgkang@cku.ac.kr
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AOIO] 27 O|YEO| M2 yHtn CW o
A ZART = Hu

B3|
=1 "

QT dolEe] B o4 W U A L FukAH A FF T AR ehol 1 st
g

A& A 009Ft o] ol gt QP TRo] §li= W 6~134]2] A0 17, 349hS th/Ah © 2 ARK(KR-800,
Topcon, Japan)2} 7 & 7] (Welch Allyn, USA)Z B} 24 A AALS AP aL, A4 28 AALS A4
sttt W 7Hd o529 7](3D-OCT-1 Maestro2, topcon, Japan)E ©]-8-3f Sati S A H oF& FHE 4
T WPRE SR AT B 97 7he) RS WU A 2 4TIHE, ol E, 2%,

ZA38gith. 2 A oA} M2 LA|(SE<-0.75D), A A|(-0.75<SE<+0.75D) 120 & L}i-0] &
W44 5 T S v metech 15 et 24 ol 4= Fo] 7 0.75Do] 4Rl Asobe] Fel 3
L EE L
At

A F O] A o BT FAZL AN T Hla] FAY LD, Qb i S w3 915, of
f%, 2%, A% BE 24 28| o vk ATk Usheh uhaE S S 915, ofe)E, 7%
A JAA gl o FAA SHE N oY AFo| = & Zo|7F gLt W AA LRS5O F- 2A 1F
oA Y&, o} F, H&E o] FAL- AIE B} SR ZFAE & Aol & Ho|R] k). ok =
A ol ZFol 7t Q= Aokl A AAIQFYE FAIRFS] FRER T 9] 2oz} A | ekt WEk Al AR
3 S 2AGke) A% 2% BRI £ oL 9%, obe) %, AEe| A 2 o] F Mol %
okt
2E

=4 o] Atof whef vl Al FRERoL e A A /-5 FA oA ZFol 7t QLA T FF =4 o)A 1 ZJ-o]
7t qlis solel A Aokt 2AIRHE W A Ahol7h glalch. whebAl HAA 42 % B F7bste] 24 o)A
of whE Uk B WUl A4 45 E0) ApAel dE 34 A7t Baw Aew ArHth
gt # Al - OI=EFR, tony5525@naver.com
AR - 28 031-740-7155, wisestar0724 @hanmail.net
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OIFYUL UYSO LAWY AAESL QIE BN

24212 - ol - 184 - AHY

122t RAEXYIY A B8}, *Master of Science in Clinical Optometry, Ketchum
University (SCC0), ‘ol t|eh eb%ehar, ‘g adstn 4435t

2z
= "

7T Y E 9 A ESf 8k RAME Foto] A FSh S AA A S a o] of
712475 vhstalat sk qlet
b

S AAj] ehggstyt Ay 118 S o= HES AJeYste] 1o w2 x} 2 BAsl9 o
AEWES &8 B8 o 4 o5, &2 7HA, &8 2% B el et ol 23 W82 4
AL AT AIE T A4S HAsH
2t

SRS AHE B AR 76%7F Ak Etal $HEA oM, 24%E= HF e Ho] gloketa Sk
o el ago] QP AReE WIS A Fof A o) Fadol vk AEoll= o7k 81%, ‘ofH 27 19% 2
Hokgioh B ALY Az o] kg of wheh QHARS] &2l A Ql A lo] A Aok sh=7te] Hzell 70%7}
SAAQ oz gehglon, ol ek =19 Zhx| ol ek AYzbo] BRT AR o= op A
ZEZE e 65%7F S H kAT ATBAF FB] g ol Al %El@ At BT 7] AR FaAgL
65% o]/l g A ez Setshqich nhoF &2 W wso] Pt A sHl=7 ol tieh Aol
© A sATE 61%, <A shA] AT 7 39% = S-S T
ZE

2 AT 2 g2 0] HASE 52 Aol vt gt on & wgol kARt HEE
A Fof A= B2 o st 5ol Bastthal stk QH Ak ¢ Ao FAA Ao r A&
gol ZstE A Lo w2 g2l A A AT st of whE &2 A e g sk A 2o
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Experimental Keratoconus in Chicken: a Pilot Study

Byung Soo Kang' - Tsz Wing Leung®*® - Sze Wan Shan?? -
Hang-1 Lam"? - Kit Ying Choy"? - Chea—su Kee"*?

!Centre for Eye and Vision Research Ltd,
?School of Optometry, The Hong Kong Polytechnic University,
%Research Centre for SHARP Vision, The Hong Kong Polytechnic University

Purpose

Keratoconus is a type of degenerative condition in which the cornea becomes thinned, weakened, and
protruded, resulting in severe visual impairments. The prevalence of keratoconus is increasing globally but the
underlying biochemical mechanism is largely unknown because of insufficient animal models. This experimental
study is designed to establish a keratoconus model using chicken and understand its pathophysiological

mechanism.

Methods

At day 6 post-hatching (P6), eight White Leghorn chicks received bilateral corneal de-epithelization under
anesthesia. Afterwards, animals received solution of collagenase on the right eyes (treated) and phosphobate-
buffered saline on the left eyes (control) for 30 minutes by using a custom-made drug delivery system. At the
onset and over the 11-day treatment period, corneal thickness, shape, and stiffness were measured longitudinally
(P6, P10, P13, and P17) using a high-resolution A-scan ultrasonographer, a Videokeratography system, and an
OCT-indentation system, respectively. Anterior segments were daily monitored under a slit-lamp examination
and antibiotic ointment is provided if necessary. All experiment protocols have been reviewed and approved by
the Animal Subjects Ethics Sub-Committee of The Hong Kong Polytechnic University. Two-way repeated
measures ANOVA and post-hoc pairwise comparisons were used to test effects of collagenase (treatment) and
time (duration) on corneal biometrics and biomechanics. All parameters were expressed as mean+SD.

Results

Both treatment and duration showed significant main effects on corneal thickness (treatment effect: F(3,42)=
23.445, p<0.001; duration effect: F(1,14)= 69.72, p<0.001) and corneal stiffness. Corneal shape was not
analyzable because of severe corneal distortion. Interestingly, both corneal thickness and stiffness in treated eyes
showed significant recovery trends over the observation period (P6 vs. P17): corneal thickness= 129.88+26.95 1« m
vs 180.36+29.33 £ m, p<0.001; corneal stiffness= 27.634+3.62 mN/mm vs. 33.3143.54 mN/mm, p<0.01).

} o 2 +852-9625-4515, bskang @cevr.hk
} o Z¥H +852-9625-4515, bskang @cevr.hk
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Conclusions

Chicks treated with collagenase had significant changes in corneal thickness, stiffness, and shape, which are
typical characteristics of human keratoconus. Furthermore, evidence of corneal remodeling suggests that chicken

may be an effective animal model for keratoconus research.
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Novel Bio-copolymer Containing Silicone Composite
for Oxygen Permeability and Durability

Min—Jae Lee' - A-Young Sung?
lDept, of Optometry, Jeju Tourism University
ZDept, of Optometry & Vision Science, Daegu Catholic University

Purpose

This research was conducted to synthesis and application for ophthalmic lens materials with improved oxygen
permeability and durability.

Methods

The silicone monomer SID and N,N-Dimethylacrylamide(DMA) were mixed in a ratio of 1:2, and Poly-
vinylpyrrolidone (PVP), 2-TrisEMA were used as additives for the basic combination. And also, the materials
were copolymerized with ethylene glycol dimethacrylate (EGDMA) as the cross-linking agent, 2-Hydroxy-2-
Methylpropiphenone(2H2M) as the photoinitiator.

Results

As a result of measuring the physical properties of the manufactured lens, the refractive index 1.3822~1.3947,
water content 61.85~66.56%, contact angle 84.17~106.30°, light transmittance were 91~94% in the visible light
region, 88~91% in UV-A, and 85~88% in UV-B, respectively. In particular, the addition of 2-TrisEMA was
found to increase the oxygen permeability from 20.84 to 34.66(cm?/sec)-(mlO,/ml-nmHg)-10™"" and tensile
strength from 0.1313 to 0.2025 kgf/mm®.

Conclusions

The contact lens material produced using silicone monomer and 2-TrisEMA as additives satisfied the basic
physical properties required for hydrogel contact lenses and also expected to be used usefully as a material for
fabricating high performance hydrogel lens.

Presenter : Min-Jae Lee, +82-64-750-3527, tomssamac @naver.com
Corresponding author : A-Young Sung, +82-53-850-2554, say123sg @hanmail.net
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Characteristics of functional contact lenses containing
rare earth metal oxide

Su—Mi Shin + Hye-In Park - A=Young Sung
Dept. of Optometry & Vision Science, Daegu Catholic University

Purpose

Rare earth metal oxides are a resource that is increasingly important due to the rapid development of the
information and communication industry and new and renewable energy industry. In particular, Dysprosium
oxide is a rare earth metal having trivalent atoms and is known to have strong hygroscopicity. This study aims to

investigate the characteristics of dysprosium oxide by applying it to a contact lens material.

Methods

For manufacturing, a basic combination of SID-Siloxane(silicone monomer), 3-Methacryloyloxy propyltris
(trimethylsilyloxy) silane, N,N-Dimethylacrylamide, Ethylene glycol dimethacrylate(crosslinking agent), and
2-Hydroxy-2-Methylpropiphenone (photoinitiator) was used as an additive. And also, silicone hydrogel lens was
prepared using dysprosium oxide as an additive.

Results

The prepared silicone hydrogel lens had an oxygen transmittance of about 29 x10”(cm/s)(mlO,/mlxmmHg),
and the wettability of the lenses increased by about 14-23% as the amount of dysprosium oxide increased. In
addition, as a result of evaluating the polymerization stability through the eluate, it was confirmed that it
appeared similar to that of a general silicone hydrogel lens, and it was confirmed that the photopolymerization
method showed better functionality than the thermal polymerization method in the functionality of the lens with
dysprosium oxide added.

Conclusions

The silicone hydrogel material and rare earth metal oxide used in this study satisfied the basic contact lens
physical properties and had a wettability function, so it is judged that it can be used as a contact lens material

under various conditions.

} = AlZ=0|, +82-53-850-2554, soomi8712 @naver.com
b+ MO, +82-53-850-2554, say123sg@hanmail.net
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A Study on the Physical Properties of High performance
Cosmetic Lens Using Hydroxypyridine

Seong—Hoon Bang : Seon—young Park - A—=Young Sung

Dept. of Optometry & Vision Science, Deagu Catholic University

Purpose

Pyridine has high wettability and antibacterial properties, so it is intended to be used as a contact lens material
and soft contact lenses were manufactured using 3-Hydroxypyridine as an additive, and then, their application as
functional contact lens materials was investigated.

Methods

2-Hydroxyethyl methacrylate [HEMA], N-vinyl-2-pyrrolidone [NVP], Ethylene glycol dimethacrylate
[EGDMA] as a crosslinking, and 2,2'-Azobis (2-methylpropionitrile) [AIBN] as a initiaror were used as basic
combinations. Also 3-Hydroxypyridine was added and the mixture was copolymerized by thermal.

Results

As a result of measuring the physical properties of the manufactured lens, the refractive index was 1.4347~
1.4359, the water content was 34.21~36.42%. In case of light transmittance, it was measured to be 85.49~
94.35% in the visible light region, 56.41~68.66% in UV-B, and 64.12~81.71% in UV-A. In addition, the
manufactured contact lens turned yellow and a tint effect could be obtained. In the case of staphylococcus aureus

antibacterial test, it was found that the antibacterial effect was somewhat exhibited when pyridine was added to
the mixture.

Conclusions

It is judged that soft contact lenses manufactured by adding 3-Hydroxypyridine can be used as soft contact
lenses materials with UV protection, high refractive index, antibacterial properties.

8t Xl : BtMS +82-53-850-2554, shuuung @naver.com
Yt H Al : BIAMQ3 +82-53-850-2554, ssun_419 @naver.com
WAL - AOKY, +82-53-850-2554, say123sg@hanmail.net
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