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& FIPx o2 A H2E e
| &), ole} ol FARY Fol 2%t K}
S| JE Qe R FAEE B3t Fats
3% 4§ ). Zeitlin(bz)E FF 240 788 ¥
7R AR Aoz () #4394 e o 28 W

< AHERITT (2) AR g Aaslefof vt
(3) WHEA| w2 W37} Holof A} (4) FH|E Has}
3= Aol F4 (5) 7183] F9lok gt 52 5 714
E AAFETE =3, (5) v &g A ¥t
dez 23 34 A (Delayed Digit Recall Task)
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Task) & AABIFTE. Aol 7150 Ba2a b A4
Zgel =21 373 FAYol ¥lstlq HE 2B R, 7]
& A7dy d2xe] WEHAN 22 374 Aol
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S8 HrL e A e 92 =g
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o] AgE eyt oA HFECR FAYPH A gle
Adolrt. FHARGeA g} o] e Al EHH o R
FoE N28 FFE ] EiME oA S B
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o v FA M Aje] F8E F HYe 4
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He FES ARSI QA0S o] FU FF00 &
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< #E3P) S5l AIHE AAVI7E AAE 259
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2 A7) d88ar 2839 vehd ok a9 3
o Vel vle} o] St auE Wxshe FHEALA 4
S AR F HH9E S B A9S Agsiy.

£ dRolA e 5kme] EFE S Qlo] dLo 2 35
HlF SIS SNk B AP £AFY F A vt
FAulet g\ B S YA stk B d7)
A ARES 21 S S HE 8] Wi 13
280] 285+ AL v vignit) P A9, o A
dxle] Aol & Bhg A ") 2713 slos
A die g7t FAE A A Tk e
Adg3Po] ErFsd & glomz Hrlakie A vl
FArich & WY FYPI=F BHon, WARA 7 123
o} F3)o] it FHA HEeE FrFERe] 3
ulF o) ek] =gsach. _

ARES AIFBP] Aot A8 Tl A @AjA
Z 92 9 & FPsteAd FF ARE FA E5E 8
At Ao T8 AAE dST F Y& A, AW
AlAl dFel 71 Ho (Motivation) & A &3k ¥
2xd FEE £ ¢ 7] HEolt). BE F3YE npdl
Xl 3F F48 Ax9 HAY HIFES AASID
AP ZRE Aol B 97 ¥ AP S F83}
Aot & A AR 3 AIZF Uiedela B Ade H
2N A= A8 E Y

26 MUY

2.6.1 84

A A E 87 24 SYE 2 ARiE A
RE 7183t 4 FEE H3E gHo ey
H 1z 992 golsiglen, Qi ARe 338
AZ e o3 HAztez |E%t} KA =%
€ &= 7139 (Monopolar Recording Technique)
< Mg 23 AEYL 128HzE 19T} Gain
2 9000 viE MUt ARt F4 FH & &4
Al FAEFE Hxe vt 71831 0.1% 99
A =
CFR]] YT F, Alael @3 7]1EL APt 22
& olgdhs £tS AR o, Alae]
&0l ¢aE 1 THE SEE 5P AHE TR
2 Zasict v FRAR, 7 TP Y]
e T E4E B3l 1/10299 2 st & ub
SR FIHRI A A s e U £EL 4
AN BT Al HFE fE 7] 5o] ot
7158 Bdelle Ax 35, AANE A8 BAIY) AR
o] Eg=lo it 7158 87 nlolAZ Ho| Lo =
S8 HAERle] 7E vmsle] 2ol PSS

Zalger. E3E wolEle] A 2 EAME Matlab
5.38} SAS 8.2& AMESIAH
" 2.6.2 HAE

gukg oz HALlel AL 50 ~ 70 V7t de @&
artifact® sk AH19],(20). ©)F 7FgskilA
Artifacte] AA WHE 59 AZE vlwsi] 53X
(50 ~ 70 V) B} & A% AALAA AAAY 0
o2 x33R= simple out-of-bounds test?} Zo] A}
2o} gt} o] WL tied] 4loe) AT|ReE vl
3] W Eel], AZo] 7|FEX] Hr} & EEG A3 AZ
o] 71%x] B} e Artifact® AAE  giok. A
o= 2139 BA4E B Z ¥l W o2, ICA
2 o199 W, Wavelet BEE she v 55 A&
Ha glow, FHAEE Al4bsl] Artifact®E AAS=
R gk B AAe ICAE o83 Artifact
Component AAWEI} (21)0] /de AL E dar
g &S o] &3l ArtifactE E2lskidt.

2.6.3 Data &

AA2)7t 488 HolHE WEYS 53l q (4~8Hz),
a (8~13Hz), b (13~22Hz) <] Wi==2 7E3INY}. d
(0.5~4Hz) W=o] A% 2 FHAE 9 Ao glo
o Wi g A Artifactst BE Jlsdol Bong
Ao A3t e HE FEE HAY dlolH
299, 731 99 2 vl 992 Fdso] 249
ARgETE AA Fg vl = 15HKAAIR FA4d8 ]
AR} Aol BY 4 e ARbE EE3s) HE
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3] B8 3t

2.6.4 HHS| XE ,

7y FEE F2F dojHERRE E4E A% AR
E ARt Age 2A 712 AR, 8 E AEE 7
B3ldt}. 712 AEE g, a, b M=2] HAY 3
A S s, A4 AF gig ALt wyel
A(1) ~3)(3)ell Jeht it

_ power of 8
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6R
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R power of B
~ (power of 8 + power of a.+ powerof B)  (3)
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gomz, oA HNE FEH] d3k) 24 WEE el
HlE A EE AT Z1E ATl eElvh e
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F94 Mzwe e MrETY JRAcT E 19
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4. 2R ASDY N BRY

B 7o SR e 32 $E8 100~120km
Aelz AP fAGIER Bigict. olgAozE A7l
wpebr] FPAIZEe] Kpol7} glojok R, AAzE
HR e A5 ul g FX)3k] SUlEgc Alusls
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2 Hoz Azigd. wET FAA Alnsls
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so] vehd Zlez ZzEn. (a+0)/fe 784 A=
7} S7HEE 1 ghol ARlen, Rk de 2
7t ARFE 1 Fol AT FAYY FIE H
T el AaEArt gifle e (a+0)/B =T FoH
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0 A} FPx, FHE d2x @ HA9 A

BE BEsl5iom Nz o] ARVAE BENEIgT)
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B 7= lov, 84 vaxre] Zld ne &
4 S} HAY A Fe] Fol 8 AolE B2 4 gl
Aot o|27E AR} e vEE 24 F0
3 ﬁlﬂﬁ‘r A9 (a+8)/B7F fESA AHEE F 9
+< ¢ F Utk E A7) S o) gsle] A
HuE A&H o2 AFEHA S5 ML Adsl= 7&;1
ZE A oH, o] Hale A ggAde] U=
qok (24).

2 d
AlREl
=

#u28

(1) Wylie, CD.,, Shultz, T., Miller J.C., Mitler, MM.,
Mackie, R.R., 1996. Commercial Motor Vehicle
Driver Fatigue and Alertness Study, Technical
Surmmary (FHWA-MC-97-001), Federal Highway
Administration.

(2] Ryan, G.A., 1995. Road traffic crashes by
region in Western Australia. In L. Hartley
(eds.) Fatigue & Driving. 51-57. Taylor &
Francis, London.

(3) Shuman, M., 1992. Asleep at the wheel,
Traffic Safety, Jan/Feb.

(4) AN, ubgdsl, oM, INH, AAY, AHE,

A8 P, 1999, AR TR S B3

Y272 HpI g QTR 33

gtw, ¥£3}

Zeitlin, L.R., 1995. Estimates of Driver

Mental Workload: A Long-Term Field Trial

of Two Subsidiary Tasks. Human Factors

37(3), 611-621.

Kashiwagi, S., 1971. Psychological Rating

of Human Fatigue. Ergonomics. 14(1),

17-21.

Hoddes, E., Zarcone, V., Smythe, H.,

Phillips, R.. and Dement, W.C., 1973.

Quantification of sleepiness: a new

approach. Psychophysiology. 10, 431-436.

Hart, S.G. and Staveland, L.E., 1988.

Development of NASA-TLX(Task Load

Index): Results of empirical and theoret-

(5]

(6]

(7]

(8]

o1 Bee me) £ BH AN ol ¢

(9]

(11)

(12]

(13)

(14)

(15]

ical research. In P.A. Hancock and N.
Meshkati (eds.) Human Mental Workload.
139-183. North-Holland, Amsterdam.
Matthews, G., Jones, L.A., and Cham-ber-
lain, A.G., 1990.Refining the measurement
of mood: The UWIST Mood Adjective Checklist.
British Journal of Psychology. 81, 17-42,
Sarason, 1.G., Sarason, B.R., Keefe, D.E.,
Hayes, B.E., and Sherarin, E.N., 1986.
Cognitive interference: Situational deter—
minants and traitlike characteristics. Journal
of Personality and Social Psychology. 51,
215-225.

Reid, G.B. and Nygren, T.E., 1988. The
subjective workload assessment technique:
A scaling procedure for measuring mental
workload. In P.A. Hancock and N. Meshkati
(eds.) Human Mental Workload. 185-213.
North-Holland, Amsterdam.

Klimesch, W., 1999. EEG alpha and theta
oscillations reflect cognitive and memory
performance: a review and analysis:. Brain
Research Reviews. 29, 169-195. -

Scerbo, M., Freeman, F.G., and Mikulka,
P.J., 2000 A Biocybernetic System for
Adaptive Automation. In Backs, R.W.,
Boucsein, W., (eds.) Engineering Psyc-ho-
physiology: Issues and Applications.
241-253. Lawrence Erlbaum Associates,
New Jersey
Akerstedt, T.,
Continuous

and Thorsvall, L.,
electrophysiological
ings, in Cullen, J.J. and Siegriest, J.,
(Eds). Breakdown in Human Adaptation
to Stress. Towards a multidisciplinary ap-
proach, Vol. I, The Hague:
Nijhoff, 567-584.

Akerstedt, T., Kecklund, G., Knuttsson,
A., 1991. Manifest sleepiness and the
EEG spectral content during night work,
Sleep 14, 221-225.

Petit, C., Chaput, D., Tarriere, C, LeCoz,
J.Y., Planque, S., 1990. Research to pre-
vent the driver form falling asleep behind
the wheel, 34th

1984.
record-

Martinus

in Proceedings of the

TR Aol AF A+ 61



(17]

(18]

(19)

(20)

(21]

(22]

(23]

AAAM conference, American Association of
Automotivé Medicine, 505-523.

Brookhuis, K.A. and Waard, D., 1993. Bhe
use of psychophysioclogy to assess driver
status. Ergonomics. 39(9), 1099-1110.
Brown, 1.D., 1995. Methodological issues
in driver fatigue research. In L. Hartley
(eds.) Fatigue & Driving. 155-166. Taylor
& Francis, London.

Jung, T., Makeig, S., Stensmo, M., and
Sejnowski, T.J., 1997. Estimating Alertness
from the EEG Power Spectrum. IEEE Trans—
actions on Biomedical Engineering. 44(1),
60-69.

Wilson, G.F., Swain, C.R., and Ullsperger,
P., 1999. EEG power changes during a
multip'Ie level memory retention task.
International Journal of Psychophysiology.
32, 107-118.

o, ¥, A, AZTF HEHE, 2002
The phase relationship between eye blink and
alpha activity generation during drive simu-
lation, =rEe]eks] FHAgas] 28 A4
T, A8, wg, o|dt, AAR, 3E,
1997. AZAF A3 Z/3A 23 8eN &
g Hjol] gt AR-Fule B4, 9732
&3] AxEes] =23, 98-101. =14
#s5ks], oA,

AES, AAE, 2000. =7 £45 o83 74
A5 dn F9 A7 digiig3es /=AYy

62 2004. 2. FEA}IHA A228 A2%

e8] 2000 EAFFeUE =84, 413-
g

416. W3/ A=A, Mg

(24) <18, 2003. LS L4 2od F

9 =389 dae] 24, 293 vga 2

T3} WAES] =2

o & &
eETEled AT o
TgEdotta A2 A
ZgEosta 4938 v
A TP PAFATY
AR} : ebilel, e, AECRR]

E-mail : mulgogi @postech.edu

dhe

o 3

< [y

Aetign dgdzatyl A}

A-gulgtn gkt At

Penn State University 2328t} vla}
A Medste et Sas
Fol ¢ QAgE AFARL, A3t
E-mail : mhy@snu.ac.kr

El

P, [ | e

[~} [ U
AeEn 2kl Fe) aat
Uniy.ofMichigan {+d&83} A}
Uniy.ofMichigan 228 2}
A TgEAUista dEe o
TRk - Adekd, dx<gg
E-mail : mkc@postech.edu




