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Figure 1. Head fixation device attached to head-mounted-

display and CCD camera.
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Figure 2. The whole elements of objective visual acuity test

system.
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Figure 3. Stimulation stripe pattern in induction method.

Figure 4. Central suppression pattern on stimulation stripes

in suppression method.

Figure 5. Relative size of central suppression pattern in

suppression method.

ael3 A, w2 §
Fol g ke fdd fol g
[e)

20084 —

g5 Haksks WHS A (suppression method)
(Fig. 4)& A= 7igete] a3 A€ HAE o 9
AAZL Visual C Aoz +59a FAlzHg o] oA
S S 99I= st HA S S B ASAS, &
AT, ARAATE e AT EE 1 01”«] Z
A AR ko 2 et Fig. b).
AAR Arbste B8 FERY AR 7
sled Awstd o 2o
e A &EdAE FEske Figure 334 22
EFH7E A2 3=l Behe 3W ARFH Azl
200l sl 20 AlEZA] F 10709 AHE7) <&
x].z% oz %201]7\1 J}Zg A~ 101:_/] T E %;ﬂ
]”“1 Yehdth, Aol 22 2=<1 3WAIE7F YE
oA FHFOoZ FA ot FAFo| Z2F o 2
/\]ﬁﬂ Yeht B & ohgA=o] YEhde WY
°F AAPE X]ggﬂ‘:} A M Hel7h \olAe
Aol FEAES 102 < HMDAM HojF}
o] HMDE 221 B JAAE A=55 =74 =9 ¢
w50 A= WEke 2 YehA "t} bEst
21 E793Q1 jhgolgiA AR 255 QA SH
= —ffﬂolt’q 2219 o=} AAGlo] Yt o]
Ge B2 NRE JALE A «]U]E AYA Aot Al

o
o

rl

D:

& AL JERIEZ o] & A9t AL AHo
HE Q0] SHT o] B AR AZlo] 2
TS wojZolof ehzlo] fuETh mebA ofed
Yoz e ARREH 2 AEE SAUZ A% HolF

o

olA oFzlo] UFEhIE HA A B2 dohfjo] AlEe A
ARG bl E4ASHA UEhbd o] olge &
A HEZ AA AALA 23] o]ake] AlgEeko]
fEe AR AES Y] 9% AaAFor
kR

HA 712H] IS A7)
oA A AN e BT AlEetzlo] dojd & 3l
= 2 AAASR 2029 AlZe 7R E2FHE e
th. o] &% 9 Feie 71E FEHa 20H(Fig. 3).
o] HIBAS S REHAAN dF0 2 29 1059 H

wAole S HojFo] 0.05 o] Algelztd
P wRAE S A ko] dEn. w40
A Qe HhRAS e Sl w404 e 1A d
A=o] AAAM dehded A3k o] 138 A=<

okzlo] ¢7tH o2 HEA H

o

Hi FASHA =H
5 ¢Klo] AlE=
ALl

Aoz o Bge wale &A9
FA7L olFolAEE ARA AxzA Y o)

JJI

1129



r
0x
o
I

AUA "o wigsbde] AAA = S 14 H
Zh F AT A7) AlZte] 1=9 sk A
ERY 1259 diBete AR7HA F 129419 AlRE

e (Fig. 5) o 28d A5& S oln|
A3 gk whEAEe) F1ke) FAAE YelE AR
g AVIeHHE HAFoZHA 7ﬂ°l A= M
e AEES dohhlo] o RS AES B 9 A
A2 o7 o3}

AR NP2 gl % £ shela 7}
tgtell A 33 WwESAsen FF B 4
b gekd golie o) b o S5l 59 2
38 Qg WA el A4S w0l ST

olg)3t o tnoi E.o]o]oﬂ}\‘] =94 AES A
AL A %*Xﬂ o Abgatel ARA A A}
2 39x 1 AFRE B uBEAsaY

7 ]E:Ur TJquq AlEE vty
o] 7}53kR] dolE = Hols E2FHEA(ANOVA)
E AMEste] 95% ATl A :llo}"ao‘ﬂ ELRU XS
A F3A AE ABAFE Yol 5k
Pearson correlation2 A3 TH p<0.05).

%*ﬂl‘%'..ﬂﬂl o g A3 A

R

w
—V‘—l‘
N
&)
I
>
=

*l» 1°ﬂ OH%}” T AEY geAE &
Algo] 0.6~1.002 783 4 glom A% 194

suhjective visual acuity

1.2

) ;{E

o
A

IEIIII% !

o

T T T T T T T T T T T T
e 0 D o = ” s 9 & 5 3 ] b

1M 150 175 200 J>00 400 500 &00 7.0 8@ 3000 1200

Minimal pizel size of suppression method

Figure 6. The objective visual acuity (horizontal) versus
subjective visual acuity (vertical) in suppression method.
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Figure 7. The correlation of objective visual acuity and
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Figure 8. The objective visual acuity (horizontal) versus
subjective visual acuity (vertical) in induction method.
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Figure 9. The correlation of objective visual acuity and
subjective visual acuity in induction method.
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Table 1. Correlation Analysis of objective visual acuity
versus subjective visual acuity in induction method and
suppression method

o Objective Objective
Subjective VA* + s
VAIM VASM
Pearson Correlation 0.383 0.654
P value (sig. 2-tailed) p<0.05 p<0.05
Number 145 141

* Visual acuity: " Visual acuity of induction method;

* Visual acuity of suppression method.
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Usefulness of Computerized Objective Visual Acuity Test System
Using Suppression Method

Minseop Kim, M.D., Myung-Kyoo Ko, M.D’, Jeong-Min Hwang, M.D.,
Won-Ryang Wee, M.D.l, Jin-Hak Lee, M.D.!

Department of Ophthalmology, Seoul National University College of Medicine', Seoul, Korea
Department of Ophthalmology, Hanyang University College of Medicine’, Seoul, Korea

Purpose: The objective visual acuity test is mandatory in certain cases, such as infants, nonverbal subjects,
and subjects who need legal assistance. We designed an objective system for visual acuity test (SOVAT)
consisting of three components: stimuli applied via a suppression method, display and evaluation and made
a suppression method as stimuli component for SOVAT. Usefulness of the SOVAT was evaluated.
Methods: The visual stimuli were presented on a high-resolution head-mounted display (HMD). An eye
movement tracking program and gaze monitoring device allowed us to monitor the patient's fixation status
during the test. The suppression method, in addition to a conventional induction method, was developed to
use with the SOVAT and its accuracy and confidence level were evaluated.

Results: On the basis of clinical data, we present the reference values for the SOVAT as below. For the
induction method, objective visual acuity (smallest pixel size), the presumed subjective visual acuity was 3:
0.35-0.6, 7: 0.05-0.25, 12: below 0.05 and for the suppression method it was 1: 0.6-1.0, 1.5: 0.4-0.7, 3:
0.15-0.4, 5: 0.1-0.2.

Conclusions: SOVAT using this suppression method to assess objective visual acuity proved to be more useful
than that with a conventional induction method, especially in the range of high visual acuity.

J Korean Ophthalmol Soc 49(7):1127-1134, 2008

Key Words: Head-mounted-display, Objective visual acuity test, Objective system for visual acuity test
(SOVAT), Optokinetic nystagmus, Suppression and induction method
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