THEREBEGE F 204 F 438 19974 84 59

A 4P A A7
-Survey of Eye Movement Measuring Techniques-

a8
Kim, Yu-Chang

Abstract

When using hazard machines such as automobiles, operators receive information through
eye. The operater must process the information quickly and properly in order to perform
the operation efficiently and safely. Therefore, several techniques to measure the eye
movements have been developed. The choice of an optimum method for a situation depend
on the type of data needed, the necessity of knowing the position of the observer’'s head,
and the tradeoffs of precesion versus comfort.

The goal of this study is to review the preseni status of the measure and the eye
movement measuring techniques, to investigate the development trend, and to show that
some measure and eye movement measuring techniques are adquate for some task.
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=4, AAEAE & o o] Yehde 2 Fol o= 3ol nAY th& vhA] w2
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(1) +A= " (electro-oculography method)
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WAle 2 siastd .

(3) ¥ F3 WY (limbus tracking method)

Limbust 3¢k 32 (white sclera)® HE& A (dark iris)d] 7HFAEelth T2 314
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th o] A& oA age] HESF gle AL W FHYA Hstd FFE A Y= E g
o] Al~dle ulg AFFA T EFEn FHAv ) & wee (APl 8FEL 5 9
AWM GarcB =S 2L FALE FAHY £ Atk 2dY of FAWHL FulHA (set
up)el oY@, Atgo] BH3Y, A -A7) e F3l s

YL o] &g n P FTHENZRYold o MEHAS A2 Aoz WA AR
el 2e :dg EFHEINZ RAsY YA e MM voltage)E FAH T
2P ALe ArIFel dis]) w9 ZAxe] o AT dAHT FE WelAe HAHA
EyHolt} ulE o] WYL AFYT Estn dWHoR FHYAS AT WA o] &
e i AL £23YE EFFsted AMEEH 5 o4 2 £AYd FAWHEAE

Hgsttt, E=g TUEA= 7tFol HAI BRF Aol o] Wy AeE YA T

ox

s -

6) o1 H7 A 84 719 (double purkinje image method)

o] W& R A purkinje imageE TEAY SAWHA AR o] WAL
Add g ol &y EEAYGFAME FA2E & A AR o) WYL & FHW
Hol| vla AFEa sampling rate® 4000HzE & Holtl o] Wye dHL WA
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(7) 385437 ZuhkaAld 719 (pupil center and corneal reflection center method()
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Table 1 Comparison of eye movement measuring Techniques
Techn iﬁue electro- Corneal Limbus Pupil Contact Pupil/ Dual
oculography| reflection tracking tracking lens Corneal purkinje
relationship image
Accuracy 2° 0.5-1° h = 0.5~7° 0.003° 5 arc 0.5-2° 0.017°
v=1-7
Range +30° h= *12-15° | h= %£15-30° {h= %30-40° +5° h= +12-40° | +£20-60°
V= £12-15° | V= £15-20° |[V= £20-40° V= +12-50°
Sampling 10~200 Hz 10-200 Hz 200~4000 Hz | 50~250 Hz 500 Hz 25-50 Hz 4000 Hz
speed
Pupil no no no yes no yes -
diameter
measurement
Binocularly - - yes yes - - -
extendable
Subject electrodes - headmount / none contact lens none none
contact chin rest
Subject - - low reasonable - reasonable -
variety
pricing $10,000 - $27.000 - $10,000 - $22,000 - $37.000 -
$30,000 $48,000 $45,000 $120,000 $65,000
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