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ABSTRACT

Objective: The aim of the study is to examine an optimal eye fixation control method that can be employed to a
PC-based visual field testing system. Background: The existing perimeters have disadvantages in terms of size and
excessive functionality. Method: Twenty people in their 20s to 70s without glaucoma participated in the study. The
combinations of two types of central target form (dot and number) and two conditions of sound presence (on and off) were
evaluated in terms of visual field testing performance and subjective satisfaction. The effects of gender, age, eye, central
target form, and sound presence were analyzed in terms of fixation error rate, the number of detected targets, the number of
missing targets, and subjective satisfaction (7-point Likert scale). Results: The average number of detected targets was 53
out of 55. The lowest fixation error rate (5.0%) was found when central target form = dot and sound = off, while the highest
subjective satisfaction (5.7) when central target form = dot and sound = on. A majority of missing targets (72% in the right
eye; 79% in the left eye) occurred near the blind spots. Conclusion: Preferred features of eye fixation control method were
identified from the experiment, but still a better alternative needs to be explored for effective visual field testing for
diagnosis of glaucoma. Application: The findings of the present study can solve as a reference to explore a better eye
fixation control method for a PC-based visual field testing system which could be eco-friendly in terms of energy and size
than those of existing perimeters.
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2. Method
2.1 Participants
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Table 1. Number of participants

Genderge group 20s | 30s | 40s | 50s | 60s | 70s | Total
Male 1 1 1 3 3 1 10
Female 1 1 1 3 3 1 10
Total 21 21 20 6| 6| 2 20
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Figure 1. Visual field testing system - hardware

2.2.2 Software
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Figure 2. Visual field testing system — right eye



2.3 Experimental conditions
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Table 2. Experimental conditions

C1 (67 C3 4
Fixation type*
Dot Dot Number | Number
(central target)
Sound On Off On Off

*C is abbreviation of condition

**number: present 1 or 2 randomly
2.4 Experimental procedure
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Figure 3. Experimental procedure

3. Results
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Figure 5. Number of confirmed targets (mean + SE)
3.2 Eye fixation error rate (%)
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Figure 6. Eye fixation error rate (mean = SE; *a <0.05)
3.3 Subjective evaluation
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Figure 7. Subjective Satisfaction (mean + SE;* @ <0.05)
3.4 Number of missing targets
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Figure 8. Visual field testing system target location

4. Discussion

rl

B ATE d delA] AREERE AloRdARTH L 242
threshold test "-& PC7I4ES] AJopzITA| ~gle] F- sk
o] el o R kst 27 Al 1 e
FIE Felegith AloAM RS At A, ARl
2070] It A|EQ Fi= TAAOKAIAL] T wR
£ 30°HJ7§)14H 5570 AE T 537M96%) 2 FlEo] 3
T 2708 AEE BA RS Zlow AT Adito]
A7 GRlskA] gk AEEe] Xk WEE FAe A
o, WA 7P A 31AERh, 36W(:-<h) AlaEelAl
*PEHHIW} 212} 36%, 43%% 7V =A WEbskTh o]

= 3, ok WA A Ee) 319, 36 A ek Azt
”H-r 77k Aol AX|(Alekzt 10 oluhatar glof AF
Fojztell Al WA o] AAHAE TFee] B Ao

FHEh E U8 olfEE dF AgFAxE F A
oA el HFEHA E3 APFARES] AlopHAE
b A A= 7] wEol )

2 AGE Alop 12y W02 central target forme
number® A F3to] 71E Alof 117 2 Tdot) AloFHAL
o] S mluda stk 1 A3, 2% (central
target form = dot/sound = off)©] THZ 75l vlal] AlA 21
A eFE0] 17 ~ 219 A% A Jebdth ole Az
(central target) @} “g ZH(sound)?] A}=o] FAlel AFE | F
AN A 2sHE ASES AT BleR F
gt
A=l 7HA Aok 11 Ao e T nks
FA4938F A3}, Cl1ZHA(dot/sound on)©] 7FF A5 ¥ &=
A AR FAEY HEEE central target

p

s
an

]

oy A
rl

>
R



form©O.Z doto] A5 ¥
S dshs Aol wvt
e A9 e A
A s AlRE giuE

[0 ofd
ol

lo b o rfr

I

2
-
1o
g
23
>
e}
o
2
v
>
>4
i)
o3
>
2
&
o
ok
>,
o

-= =1
=g BAE dow fadel A%E Best
AZH P ARG AR B 9 A
Hge] g A

shte] 77] 4

o 2 1g o N
o
o

1o,
Al
>
[
o
-4
o
K-
N
2
e
Py
o
i
N,
i 1o

References

Cho, J. W., Nam, Y. P, Kim, D. Y., Kang, S. Y., Sung, K. R., Kook
M. S., Clinical Validation of Visual Field Index., J Korean
Ophthalmol Soc., 51(1), 49-54, 2010.

Choi, J. A., Lee, N. Y., Lee, and Park, C. K., Interpretation of the
Humphrey Matrix 24-2 Test in the Diagnosis of
Preperimetric Glaucoma, Jpn J Ophthalmol, 53, 24-30, 2009

Dersu, L., Wiggins, M. N., Luther, A., Harper, R. and Chacko, J.,
Understanding Visual Fields, Part I: Goldmann Perimetry,
Journal of Ophathalmic Medical Technology, 2, 1-10, 2006.

Fan, X., Wu, L. L., Ma, Z. Z., Xiao, G. G and Liu, F,, Usefulness
of Frequency-Doubling Technology for Perimetrically
Normal Eyes of Open-Angle Glaucoma Patients with
Unilateral Field Loss, BS Ophthalmology, 117 (8),
1530-1537, 2010.

Giuffré, I., Frequency Doubling Technology vs. Standard
Automated Perimetry in Ocular Hypertensive Patients, The
Open Ophthalmology Journal, 3, 6-9, 2009.

Kingman S. Glaucoma is second leading cause of blindness
globally, Bull World Health Organ, 82, 887-888, 2004.

Kogure, S., Toda, Y., and Tsukahara, S. Prediction of future
scotoma on conventional automated static perimetry using
frequency doubling technology perimetry, Br J Ophthalmol,
90, 347-352, 2006.

Mozaffarieh, M., Grieshaber, M. C., Flammer, J., Oxygen and
blood flow: players in the pathogenesis of glaucoma,
Molecular Vision, 31,224-233, 2008.

Lee, K. M., Hwang, K. S., Kim, W., J., A Data Cluster
Specialization-based Patient Class Management Strategy for
Personalized Medicine, Proceedings of KIIS Fall Conference,
20(2), 323-324, 2010.

Nam, Y., Kang, S. Y., Park, S. B, Sung, K. R., Kook M. S.,
Performance of Humphrey Matrix Frequency Doubling
Technology Perimetry and Standard Automated Perimetry
Global Indices, J Korean Ophthalmol Soc., 50(11),
1680-1685, 2009.

Nomoto, H., Matsumoto, C., Takada, S., Hashimoto, S., Arimura,
E., Sachiko Okuyama, S. and Shimomura, Y., Detectability
of Glaucomatous Changes Using SAP, FDT, Flicker
Perimetry, and OCT, J Glaucoma, 18(3), 165-171, 2009.

Paolo Brusini, Frequency Doubling Technology Staging System 2.
J Glaucoma, 15, 315-320, 2006.

Kuminilbo. U788k} 407k g 7'A3F 28] F7T Retrieved
April 18,2011 from
http://mews.kukinews.com/article/view.asp?page=1&gCode=
kmi&arcid=1303116726&cp=nv.

Author listings

Jihyoung Lee: iwoneye@postech.ac.kr

Highest degree: M.S., Department of Life Science, Dongguk Univ., 2010
Position title: M.S., Department of Industrial Engineering, POSTECH
Areas of interest: Ergonomic Product Design & Development, Digital
Human Modeling & Simulation, Ergonomic Interface System for the
Disabled Person

Baekhee Lee: x200won@postech.ac.kr

Highest degree: M.S., Department of Industrial Engineering, POSTECH
Position title: Ph.D., Department of Industrial Engineering, POSTECH
Areas of interest: Ergonomic Product Design & Development, Digital
Human Modeling & Simulation, Vehicle Ergonomics

Yeona Kim: rmaksmf @postech.ac.kr

Position title: B.S., Department of Industrial Engineering, POSTECH
Areas of interest: Ergonomic Product Design & Development, Vehicle
Ergonomics, User interface design & evaluation

Jaheon Kang: kjh0614 @khu.ac kr

Highest degree: PhD Medical college of Kyung Hee University
Position title: Department of Ophthalmology, Kyung Hee University
Hospital at Gangdong

Areas of interest: glaucoma



Heecheon You: hcyou@postech.ac.kr

Highest degree: Ph.D., Industrial Engineering, Pennsylvania State
University

Position title: Associate Professor, Department of Industrial & Management
Engineering, POSTECH

Areas of interest: Ergonomic product design & development, User
interface design & evaluation, Digital human modeling & simulation,
Human performance & workload assessment, Work-related
musculoskeletal disorders (WMSDs) prevention, Usability testing



