ISSN(print) 1226-5012
J Korean Oph Opt Soc. 18(4):549-554, December 2013

http://dx.doi.org/10.14479/jk00s.2013.18.4.549

INE =5 PN E: PN IR s S TV [T RE 3
W2 AE AHseio| Jo|
AN, maI*
7&% Sha ¢1733¢}

B3 2
Aok Wl A
HHIE 100% A EE A8t A

A AR A HAEEel gHE

w9} %

A 2zE a5 Qe AX AR RS 248 Bk 254

To w2 JIQE Al A FE zjo)E LolR A} &)

WA 109AS) el RS AR 3 mE GEEAEE A4S oug o
WA 8 HAEES ZPsEch ALUAE A8 ARz 230 i el

GAEE R 100% AEE AEE= F

SRR AR} AoldsE o S SHEATH A2 10€ AMals Wi 2Rl 743942590 Ix, 692-] 54

W= 17-107 Ix Ak FxZET i} 230 Ix AejolA A¥rs3 HA A%
= Eoom, 6ot 3He] A HA Al

oM A3kl 7|7} Aoldes HA thl=
s A% AR
FHO: Haxe, A5

I;H]j]\: /\

'\_‘
o

BHo= Jﬂ7}o}71 Qe
chkek 20 e olefel A hAl} ol ol Aol sfnl ) &
& Yl AR A X} o] UpIPE ARE o8
Aol Gagel 4o e
z=h Agate] gAAel tisiH, Mayers 27} 7
/\guﬂ AlFo] ZHa"EThar 3R A7) FoldaE
Zi2e) S71o} wlastel AEel e sl o
AgFae s3oz vehdoia sick Ea ghuizh
ESBA% YAE 0] Qop, 2% 9L Fo
=g oA Zhe At

214)5}7] o] an}z SSATt.RT0 o] o} o]

—
a

N
=

2] W] Wt feld Aolrt vt
HuE 97e) A PFARNA A5 B
A AEY 0 FPRE} DI QAT S
o ATl B A1z gl Al 53

ololAt} shrfele

Zrgzzdolu tirlz=e] wE ZHIE A AT

WUIEE FYF Ak, F 24 B
ol Aol F7}sIgic) AR 2
Aol sl 2 Bast qlek,

| Letes
ofs

o g > o
2 Jf ©,
0%
>
N

-

ol
é
X
=
ro

=2
a
kD
-1
é

>, i
_|>-
olr

F
L o

> b

L B2 Jo o f1

OLZ 2
op S
ok
P
¥ jz
ol
£
r'O
ot
>
m
o,
ik
o
o
o
=2
>
o
>
Lo
El o
o

T
-
')
e

CHA 3

1. LA
82+ 1.6441¢] 359
0 oFo] =R =

§‘
=
o
>
T ol

(w 17Uﬂ o] 18%)% Tl

191 A|9)3t 699 o2 HALS AT 18]
I FRE Balo] AAL DA & B Aoy AAEg
o] glar, o|¢} B H oFEE-go|} A HHo] QlE A
2L Flskgint.

2. ATy

1) AlES| MET ZEE
yIzkEs) Harele e 247 be Sgsels &
AL AAe7] I8 254 B 1ole] Yl

*Corresponding author: Hyun Gug Cho, TEL: +83-33-540-3411, E-mail: hyung@kangwon.ac.kr

549



550 AdE, =85

0 coo0o
COO0ODQC o=
O 0D 0CCO
O OO 00
OO0 0O0O0C
QG OO0OO0 s
O C O CO
O COOC 3%

10%

Fig. 1. Visual acuity chart consists of ten-graded contrasts.
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Table 1. Mean of minimal illumination to identify the chart in
each visual acuity (VA) using Landolt's rings having
100% contrast

VA [llumination for examination (Ix) N
Mean= SD Max. Min.
0.1 435+3.72 17 1 69
0.2 4.29+3.54 18 1 69
0.3 5.00+4.45 21 1 69
0.4 6.81+5.67° 25 1 69
0.5 9.71+ 11,79 80 1 69
0.6 15.90+19.32° 87 3 69
0.7 23.83+23.60° 97 8 69
0.8 35.334+27.08¢ 97 10 69
0.9 54.03+29.85° 105 13 69
1.0 74.39425.90° 107 17 69

abedef . 3 subgroup by Duncan test of one-way ANOVA (p<0.05)
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Table 2. Mean of contrast threshold to identify the Landolt's
. chart in each visual acuity (VA) measured in condition
100 - e o o of minimum illumination
° : : l Chart contrast (%)
80 ° ° VA N
« * = Mean+ SD Max. Min.
[ ]
°
ERLE S e g 3 o 0.1 33.19+ 12.54° 80 10 69
]
o ! . 1 3 0.2 33.774 12.14° 80 10 69
40 -
. . ' i 03 | 34.64%12.08° 80 10 69
20 4 e © $ 2 I ° 04 39.28+ 13.10*° 90 20 69
J_l_l_'_l l 0.5 40.58+13.38° 80 20 69
0+ T
0.0 02 04 06 08 1.0 0.6 42.32+14.77° 100 20 69
Visual acuity 0.7 46.38+15.90° 100 20 69
Fig. 2. Distribution of minimal illuminations (Ix) to identify the .
chart in each visual acuity using Landolt's rings having 0.8 53.334+19.98 100 20 69
100% contrast on 69 eyes. 0.9 60.87+22.41¢ 100 20 69
1.0 72.17+24.96° 100 30 69

9.71+11.79 Ix (1~80 Ix), 0.69] H2 159011932 Ix
(3~87 Ix), A& 0.79 2 23.83£23.60 Ix (8~97 Ix),
A& 0.89] HH-E 35.334£27.08 Ix (10~97 Ix), A& 0.99]
B 54.03£29.85 Ix (13~105 Ix), L3l A1 1.09] &
TS 743942590 Ix (17~107 I)E ALt 2831 A
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abede: 3 subgroup by Duncan test of one-way ANOVA (p<0.05)

Z} =] A tiH = S8 10-80%)% S = AT

2 029 HHS 33.77+12.14% (10~80%), A& 0.32)
H-S 34.64112.08% (10~80%), A& 042 HFS
39.28+13.10% (20~90%), A1 0.59] 72 40.58+13.38%
(20~80%), A& 0.69] HH-E 42.32+14.77% (20~100%),
A& 0.79] HTS 46.38+15.90% (20~100%), A1 0.8
B-E 53.33119.98% (20~100%), A8 099 HA&
60.87122.41% (20~100%), L2]al Alg 1.09 HFS
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Table 3. Distribution of contrast threshold to identify the Landolt's chart in each visual acuity (VA) measured in condition of

minimum illumination on 69 eyes

Chart contrast (%) Total
VA 10 20 30 40 50 60 70 80 90 100 ™)
0.1 4 8 35 12 7 1 1 1 69
0.2 2 13 25 21 4 3 1 69
0.3 1 11 31 12 11 2 1 69
0.4 7 23 18 13 7 1 69
0.5 4 25 18 13 4 4 1 69
0.6 1 24 21 12 4 3 2 1 69
0.7 1 16 20 18 6 4 1 2 1 69
0.8 1 8 21 14 10 4 3 4 4 69
0.9 1 7 9 17 11 5 3 9 7 69
1.0 1 13 11 8 2 3 8 23 69
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Table 4. Mean of contrast threshold to identify the Landolt's
chart in each visual acuity (VA) measured in condition

of 230 Ix
VA Chart contrast (%) N
Mean+ SD Max. Min.
0.1 10.14+1.20° 20 10 69
02 10.58+2.91% 30 10 69
03 10.58+2.91*0 30 10 69
0.4 12.17+5.11#° 30 10 69
0.5 12.31+5.46% 30 10 69
0.6 12.46+ 5,53 30 10 69
0.7 14.20+9.145¢ 60 10 69
0.8 17.39+ 12.56¢ 70 10 69
0.9 25.51+15.00¢ 90 10 69
1.0 35.80+20.89° 100 10 69

abede - 3 subgroup by Duncan test of one-way ANOVA (p<0.05)
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Table 5. Distribution of contrast threshold to identify the Landolt's chart in each visual acuity (VA) measured in condition of 230 Ix

on 69 eyes
VA Chart contrast (%) Total
10 20 30 40 50 60 70 80 90 100 ™)
0.1 67 2 69
0.2 66 2 1 69
0.3 66 2 1 69
0.4 57 9 3 69
0.5 55 10 4 69
0.6 53 9 4 69
0.7 52 12 4 1 69
0.8 41 16 8 1 1 2 69
0.9 14 30 11 8 3 1 1 1 69
1.0 7 16 18 12 8 1 1 2 3 1 69
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Minimal Illumination to Identify the Chart in Each Visual Acuity and Deviation
of Identification Capability According to Illumination and Chart Contrast

SangYeob Kim and Hyun Gug Cho™

Dept. of Optometry, Kangwon National University, Samcheok 245-907, Korea
(Received November 1, 2013: Revised November 20, 2013: Accepted December 14, 2013)

Purpose: To determine the minimal illumination for visual acuity with the decimal vision chart and individual
difference with varying contrast and illumination. Methods: Landolt's vision chart with 10 different grade of
contrast was made. Minimal illumination was measured for 69 eyes using 100% contrast vision chart. Minimal

contrast for identifying the chart was measured in conditions of the minimal illumination and 230 Ix, respectively.
Results: Minimal illumination was gradually increased with decrease of the chart size. Mean of minimal
illumination to identify the 1.0 visual acuity was 74.39£25.90 Ix with range of 17~107 Ix. In conditions of the
minimal illumination and 230 Ix, the minimal contrast for identifying the chart were gradually increased with
decrease of the chart size in both conditions, the those deviation for 69 eyes was also increased. Conclusions:

For refractive correction, examiners need to consider the individual difference for identifying the visual chart

according to illumination and contrast.

Key words: Minimal illumination, Chart contrast, Identification capability
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