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Fig. 2. LogMAR Chart of Test Chart 2000 Pro'®.

Fig. 3. Single Letter Chart of Test Chart 2000 Pro!®.
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Fig. 4. Fan and Block Test of Test Chart 2000 Pro'®.
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Fig. 6. Duochrome Test of Test Chart 2000 Pro!®.
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Fig. 9. Worth 4 Dot Test of Test Chart 2000 Prof®.
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Table 1. interpretation of Cohen's « value!'

K Interpretation
<0 No agreement
0.00~0.20 Negligible agreement
0.21~0.40 Minimal agreement

0.41~0.60 Fair agreement
0.61~0.80 Good agreement
0.81~1.00 Excellent agreement

F AP 94 & 995 9N T 38
- -3 4X @ %8

THMH M= O] o] WA A] ke 3l

*PP: Test Chart 2000 Pro oA o]ito] WHAE 1, ¥F7
SHHAMZ o) o] TAH 3l

*NP: Test Chart 2000 Pro ol|A] o]4to] AR ] a1 &
THPHAA o) go] wAE 34

*PN: Test Chart 2000 Pro 9|4 o]i}to] WA, X574
OhHol A o] fo] WEAER] ke 314

*Total: FA| 37t 4=

A

= 7HAH,
'5‘}74] PA|eh= A-poll=
19] %€ ek x A52) BIRE olelel mol Hhe
(Table 1).

2 1

1. Snellen Chart
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x 80

Agreement Disgreement

Fig. 11. Agreement of standard eye test vs Snellen Chart of
Test Chart 2000 Pro.
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2. LogMAR Chart
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3. Single Letter Chart
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Fig. 12. Agreement of standard eye test vs LogMar Chart of
Test Chart 2000 Pro.
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Fig. 13. Agreement of standard eye test vs Single Letter Chart
of Test Chart 2000 Pro.
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4. Fan and Block Test
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agreement)& YERYATH

5. Cross-cyl Target Test
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Table 2. Astigmatism power agreement and Astigmatism axis
agreement

Distinction Agreement (%) disagreement (%)

Astigmatism 98 2

Axis 82 18
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Fig. 14. Astigmatism power agreement and Astigmatism axis
agreement.
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Fig. 15. Agreement of both astigmatism and astigmatism axis.

Table 3. Classification of agreement and disagreement

Distinction Agreement (%) Disagreement (%)
Spherical power 75 25
Astigmatism 58 42
Axis 49 51
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= A2 UEPTHTable 37 4, Fig. 16).
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Fig. 16. Comparison of Spherical power, Astigmatism and
Axis for agreement.
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Table 4. Classification of Cohen's x coefficient

Cohen's « coefficient

Spherical power 0.9331

Astigmatism 0.7273

Axis 0.7109

Total 0.7904
100
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- 80
& 70
5 60
E 50
S 40
5 30
e 20
10

0 [ 1
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Fig. 17. Agreement of standard eye test vs Duochrome test of
Test Chart 2000 Pro.

A FA AA ] Y =E vaste] VERA Cohen's
K coefficients= 0.79049] =] % (good agreement)E U-E}

WATH Table 4).

6. Duochrome Test
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(Fig. 17).
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7. Phoria Test
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Fig 18. Agreement of lateral phoria in standard eye test vs
phoria test of Test Chart 2000 Pro.
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Fig. 19. Agreement of vertical phoria in standard eye test vs
phoria test of Test Chart 2000 Pro.
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8. Fixation Disparity Test
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Fig. 20. Agreement of lateral fixation disparity in standard eye

test vs fixation disparity test of Test Chart 2000 Pro.
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Fig. 21. Agreement of vertical fixation disparity in standard
eye test vs fixation disparity test of Test Chart 2000
Pro.
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Fig 22. Agreement of lateral phoria in standard eye test vs

worth 4 dot test of Test Chart 2000 Pro.

oA 41.95%319%F 1397 =S Yehll o)
58.06%(31H % 18H)ol= ELXH AT Cohen's x
coefficient= 0.532.%2 = =7F U X]|(fair agreement)s}
= ACE UERHTHFig. 21).

9. Worth 4 Dot Test

T SPH I Test Chart 2000 Pro®] Worth 4 Dot Test
o183l 5 51 APSIL Hlws) Rk,

3 A ES Hlwst AR, 43%G08 T 138)0lA d
ke Ao vehgtal, HA I78AY] 57%3B08 S 17
Hyol = BEYX 5= Ao 2 YERATHFIg. 22). Cohen's
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Fig. 23. Agreement of vertical phoria in standard eye test vs

worth 4 dot test of Test Chart 2000 Pro.
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« coefficient= 0.451% o= A%
= Ao= sjAEnt

T2 AIFS vlaslE 2y AN S A9} F
Ak AA HHA] 43%3B0HF 138)7F LAIEHE Fe
2 Uester], sG0RE 178N E AASA e
Ao 2 YEPITHFig 23). Cohen's « coefficient= x=0.451
2 o] H& UX|(fair agreement)shi= A Z LERLTH

Y X|(fair agreement)3}

10. Random Dot Stereograms

HFAUH RandotA] E 9} Test Chart 2000 Pro<]
Random Dot StereogramsS JRFA W3} QJoj& FFA|
g fiste] JANE MR AE Fig. 24, 259

YRkl o2 YAXE HlaEfE A}, 3R}
o= Ueton,
Ao &2 e
Cohen's « coefficientv= 0.782 =2 U X|E(good agree-
mentyS R I THFig. 24).

HTAA=E Qo] o2 FFAIE fdate] YAl
A5 S48t vlwsk Ay} 78%(863F F 683h)elA YA
5 R, A 9732042] 22%(863F T 183M)elA B
x| 5l= Ao Z YEITE Cohen's « coefficient= x=0.59
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Fig. 24. Comparison of stereograms agreement for normal
experiment.
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Fig. 25. Comparison of anisopia-causing stereograms agree-
ment.
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)&l A]¥ 7 AKSnellen Chart, LogMAR Chart, Single
Letter Chart)?} =7 AKFan and Block Test, Cross-cyl
Target Test, Duochrome Test, Phoria Test, Fixation Dis-
parity Test, Random Dot Stereograms, Worth 4 Dot Test)
B OFRE FESkaL, Z47te] Akl diste] Bl a1

Zisint.
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NEFON

3T 7P Test Chart 2000 Pro] 10714 A=
7ReH 37HA] FES Fste] AlESAARE Hlwstqith

A Snellen Charte A 3] 732}2] 87%7F YA|8h=
ZAo® Yehgon, BUdXshe A= A9 13%e]
Eislgnt w3 2814 Lojets EE=AHH I Test
Chart 2000 Proo| 4] A|ZZH e A2 Tkl A Polo}
st GAI o] 2fo] oJujol| A YEIITE. Snellen ChartE
o] &3+ A H A R AAZ o8 B eA AFEHo A=
Al3Q] BhF A Al e} Ao dA|skE Ao oA
2t

I

N

B3l gz A 60%= ko] |ich. FAX R
o)k gh(p=0.048155)= UERA Z o2 Hol U35}
R Ao Z AT, ST EIXE B H42k
7} B3ttt

ojgolE oz 3 A2 Single Letter Chart9} 3F
A4 A=) YUtAlgatel= F 7RI 20%0 A= YA
eIl oy JA Zzdzke] 80% 7t ELX|sh= A
YER AL, ttestoll Al BAIHOZ {3 Fhp=
0.018469)°] UERd A0 2 Kol UX|elA] & o= o
Zral=

o|9} o] 3 FTH AL 7he-Hl S ETHUHY
(342 AJE )3} Test Chart 2000 Pro2] A1 AA} Ax}
7} EAFoE LA AL Snellen Chart 37 o
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. SEAAM
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WA WAL A]E 9} Test Chart 2000 Pro2] Fan and
Block Tests Hlagh Ay} WA|Fe] X Tx 98%=E 79
oRES] oA A dA|ehes A oE YEE O, A
o] dAE Y, AA A 2%E e dAEE
YR AT, WA ZFa dA S B X8k A= A
7] 81%= W WAL YRSt o, olg A
o} Zro] Cohen's x Al Ao XM= x=0.8596°2 “F
I3t U X](excellent agreement)S LFERJSITE
U502 FAWH ] A4} Test Chart 2000 Pro
9] Cross-cyl Target Tests 7H =483} FA| =249, &
A|EFO 2 o] Blalskgltt.
T =249 A9 A @A) 75%004 A e=
Ao Z Yehgron, BEYXg A= 25% BEATH
Cohen's x A< 093312 A3sh
ment) YERH AT
HAl 2AEgAME 52%Y HHAA AE BRI,
48%°] AR A BUXE YRS IX]E 373 =}
BYA|gE 977 o] 7} vissshA Ueh A8 4
S vlasr] Y8k A1 Cohen's « AlT-ZA =
k=0.72732.2 FF7H Test Chart 2000 Pro7} X
(good agreement)d= A Z UERITH
A5 A= AA JAAE] 49% A= LA E
YEHA AL, 51%0X= EYAse 4385 e ey
Cohen's « A= 0.71092 t)H-3 A X](good agreement)
sk Ao =2 Yehstt
Duochrome Testoll A= 3EF AW vlug)S o ZA|
470 90%AER B2 YX=S YERAIL, Cohen's
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WAt} Test Chart 2000 Pros ©]-8-3+ Duochrome Test2]
A5 A7 S, o E UR oA A7) Wit ARS-She
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Test Chart 2000 Pro2] Fixation Disparity TestollA< =
FAARL} 2] FANRLR o] ST T
F2]¥ 3} Fixation Disparity Test®] FAJAIR} gh& H] 3]
£ 23}, Cohen's x AT % FAIARINA] 0.38, 24
FARANRRE 0,538 2 22 A= YeIT. AgAA
Ho g FANAE S8 A g F-E9] FAIA A}
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A At ol Agsithale BT = glo,
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Vol. 14, No. 1, March 2009

T A frejAdo] =4 2 A OE HOL Test Chart
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A Heto] QT Aoz AY7tHT)

Worth 4 Dot Test= 2 AF1AAPE obd 8] 78
o] AREE= AAEA FF R A e AEA -
AAE AA =T &3 AApdR ol shA|YE &
AT E ool A3 HHA7} BE3514 phoroptere]
Worth 4 Dot$} Test Chart 2000 Pro2] Worth 4 Dot TestS
o83t A|-HF-E Aty {5t ARIHARE A3k
ok 9 AR A AR RS BlaE e A
T2 AFTF2] Cohen's x Al 5 04512 o= A%
Tk U X|(fair agreement) k= A¥S YER AT Worth 4
Dot Test Y383 fiM= AA ASAE tido =
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o} (HTHAZE Qo] F5A1E frdste] S48 YAl
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kK AT 3% 05082 o= Ax= UX(fair agreement)3}
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NA FARPL FEEAS 750l Ae Ao=E 3
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4 e
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A Comparative Study between Korean Standard Eye Test
and Test Chart 2000 Pro

Ji-Hun Kang and Dal-Young Kim

Department of Visual Optics, Seoul National University of Technology
(Received October 26, 2009: Revised February 2, 2009: Accepted March 6, 2009)

Purpose: We investigated validity of a monitor-based computer eye test program, Test Chart 2000 Pro (developed
by Thomson Software Solutions, UK). Methods: We chose ten common eye tests of the Test Chart 2000 Pro and
Korean Standard Eye Test, applying them to same subject groups each by each, followed by comparison and
analyses of agreement degree of the results. Results: Among the ten eye tests, Snellen Chart, Cross-cyl target,
Duochrome test, Fan and Block test, and Random dot stereograms showed statistically significant agreement
between both the Korean standard eye test method and Test Chart 2000 Pro. On the other hand, some
disagreements were found between the two eye test methods in LogMAR Chart, Single Letter Chart, Phoria Test,
Fixation Disparity Test, and Worth 4 Dot Test. Conclusions: Comparing to the Korean Standard Eye Test that
consists of Han eye chart and Phoroptor, validity of the Test Chart 2000 Pro is not so high. Further improvements
of the Test Chart 2000 Pro in accuracy are required.

Key words: Test Chart 2000 Pro, Monitor-based eye test, Korean Standard Eye Test
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