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R} A] B(precision approach path indicator: PAPDe] AMEE|T Tl PAPI ABE 4oz wgs M2y
o2 FA4s A7) W o wo] e o] gl #33 gl &4o) Eitso] x| gt
o] el o] Uito] AALRA o]FolF 4= glom, £ o] BREY YelelMe wigey
ol ¥l AFE Yol FF EFo] doldth PAPIY] 0§ FAIE FHa] 8l B o
FolMe £33 Aoz A FAude] Y YL R)A] Sivertical-precision approach path indicator:
V-PAPD) BdE& A3, olRe] Y] o] Wkel] gloir PAPIECLH AgAo R A2lHeA]
& YokRsith 49 1elM e PAPIY] tig 7 Ye] Qi YNl HYAE tiAto PAPISH V-PAPIS]
AFE AABL AHA g} ERPE JH3IATE AA|NHge] WAz p30os) AA7lolME
oulgle Aol§ HolA] ¥tout AAkge] LFolME V-PAPIZ} PAPIS| Bl8} Rolu|alAl Wk
ok EY FEe 4444 A9 dolxE digdhe AR deiAl Paoe] FEL V-PAPIO|A A
Yeht v-PAPIS] 2|3 HlETgo] o] detdl AFAolehs Ao AFEHATE 4Y 2& V-PARI
7} 2FAF IelMx PAPIe| vis) Ao AolEleAlE gotir] HAsA, 2FAL AYAE o
4o® PAPISH V-PAPIS] A}SHE H|ma] Rtth AAWREAIZY R R P3009] HA7|ME
2ol 7} figiek. 12 P3oe] AEFE thd &P foE FFo|2l &A% PAPIETE V-PAPIOA T
A veht pAPIY] sdlA e 2FA JeINE V-PAPIY FE7F O 4A Melgthe A&
Boj3ch & A7 ks #Auge] Y I AAF BdQ V-PAPL $RwER PRE
AFshe 71&E2] PAPIETH F4o] HeelX o 41 H43A MelE & USE A
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BHRAa|E s ME Y M2

37 A5 olfdn BT Aot 45
gACME ZF 71719zl HAor &
AFFECl Bl wRel 2FA FRIR
(workload)E THE o] H|YTARCIE ECTHar,
Hauser, & Lester, 1984; Hawkins 1993). -§o] o]
31 BFY Az e gFAngAEE
Uehted B9ap7 JA® o1 Rzt A
E@E71 AtngAE BY, vgdAde A2
R AEGA M Atnst A Alze] 50% ©)
& AT ArkBoeing, 2001). FF717h AA
3 AFs] AsMe F Al 8471 259
oo} ¥t} shte ¥F 2o Wiy Fgrle 2
PWFE ATl 852 Hthalignmenno] T,
OE shvhe FAF golz MM sl @
F2o JAdshe WhzKglide slope) 20|t} &
8 AAG AYAL 2] A9 $AE HAgs}
MR AR F Aozt #AFH e €52
Woll il FAlo] Bog Z& Aert olfojd £

1

= -
= =
OO ew fod = L X NN
= { =
- =
2 = =
e i
By =

(on slope)

A=E 7] A YA zholt. Yzt
WE gee J12Aog 32 A U A
24 Aol &I au 329 A7
W2 714zdd del, agan 2FAke AA)
3, HeA 274 wef g2 AZE £ Ul o
ol A2 ZFALe] Alx|ztel o Wk
o2y MY AS5E BANE 4 gtk adA
WEEe Fgele gz dF 2FAle @
@& §71 A8 250zde] gy FEE A
2 R332 dFE AYZ A F(visual glide
slope indicator)o| 2t HF MK A7 EF
2 2YFEo AAH] vk @A) 2o F
#olle A9 242 2] A Fprecision approach path
indicator: PAPI)o] AMHE-5 31 9lc}.

PAPIE +H o2 didd Ul /Y Foz 74
go] glom, Wan Mo Mzxfoz o4y 7}
zo] geto]l ARE A|FHThY 1. PAPIS] A
2% AR JdAENE eAHEHY FIYL
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OlZ%E &/ ERPE &8 LIEtd B87| JYZ XAIS2] tiE) j2 0| Mtle] 84 X0

JAT FHulE Fej Az BAZ 3
A e oprt. ¥ IF Mz HHe A
Folle Eyol #nd WHEde] AAEdtt F,
PAPI®] FH F TG0 g Hof Q& ‘¥ FE
7 ‘ofg REE e Adae Fud F
I g, okt =&, At BEe W
gol ztglo] ¥} e YxFolt} o] HE
o PAPI ZEE B3 AAAHoE go| FFEE
dderle YEr, wets Azte] Azl 9
udhe ERol FFo] A g B 9
go] Qlojob drh HAZE ZAYo] REF 2BZ
FAEQ A4, PAPIY O 7hA] EWo] HE
F GHog o|FolA glo] P HE ¥ F
el FE, & ‘ol 537 WS R ¥
A g4A xRo|E Bshed Hl3A, Az 9y
Aol Aoz Mz FAAol H&F Yt
90 o W E wel BdsiA] Eda x
F EFsE ¥t

PAPI B E7} Abdol dhgo] Wadtn ¢ A
FE ol EF] YAste AL gyo] #dH
o] - #A(compatibility)o] R7] wjFe|c}. FA4
of et VAL Fires9} Seeger(1953)0] SJaiA] &
AR ol8L FTH o2 AR AFAA
a2t 9] Wl fALRTE Wl
Wz Fgsihe AL Wiled, ol A=
€ B34 (stimulus-response compatibility)e] 2t 8}
Ho $EYe 47 2ldlE F2 A3 @
£ 7hel R4 2HE WF oK Kantowitz,
Triggs, & Barnes, 1990), e F39 AHA
(central process)o] A= ¥ WhER dwid YA|H
27F 2§ 98 vE ¢ Ucke FelA
AF-F50rg-0] BEAFS-CR compatibility)ol] o
¥ AFEo] o]FolA . UTEbers & Posey,
1990; Eberts & Schneider, 1985; Robinson & Eberts,
1987; Wickens, Sandry, & Vidulich, 1983). 2¢jZ}

2AAFe FEe Fio] Bdne A ¥
o] #ete] Y¥A o2 Yrhie PdFo] oid ¥
g &olA A= T3 #HAo|7] YR &
&3 AF-4-ge £y Bie AF-F5F4E
o] R4 Ao UFo A £ g Heltt
Adztel wedo] WhE 43AA A9, PAPI
9 FEE 33 Ao] Hogo] gt} o] o
ol A=-F39 F¥Ao] won, APHeg
EYo| #Bdo] AgH o2 o]Foiz|x] gerin
2 4 A mepd AYgz AAFe FEst &
AR AeEy] AR wRe] Ao B
o] XNHEE A 2AdE T Ue A
4zt AAEE s B Hart Qo

PAPI} Al Eyo] #tnie] oFgt REAHE
Adstz] el degda AWH(1999)L PAPIE
HAE = e #AMYE e AdH AAF
2dE A v gtk o]EL #AH AUeR
e ikl ARFEF DS Y AAE =
o] PAPIS} zlol7} Sl=A|E FolE7] A
ol AT WE FHolE WIHHEEF 3o 7
HEE FERE 30 AY 24, HEeFE
oM PAPIETH 2]9] dichide] BAHLE
FojulatAl @gtch a2 AFE JIEE T2
7] WREAIZRINE 39 oighide] PAPIY)
vla] o7k MErke YT BHE ¥ FAH
o2 foul Aolzt vehAle ¥tk 3
g Yzt AAE 2de #3H Ade &
g AUz A7) del o] gane 1§
o] #ttz 7Y # e, B 2F
oAl F#Aude] ARHoYThe o] o]&
3 #Eo. AN JJEE wEAITAA &
ofulgt apelzh VAl e He FAulEe
E Fyo] #ee o|So] £HH FIEE wh
o2 A FHAM HHHUE F= U
o},



SRye|EAl M2 o 42

2 d7e FAuEe AYgd AA gl &3
HAAE Bt AAH L HFHoE Lolin
A she o] EHolrh ol§ Hl Fujde
ERo| Bdo] dFHeex £H3es g
F UAEE TS nedlq FAeE 2903
€ FAY 293 AHEShe BAlol AR
ESo] W FAdAM WY AT wWiEy
Blo] wg Aozt Slex] dobis] Hal AR#
@A 9(evenc-related potential: ERPYE 2831t}
ERP P82 2A U8 Uexogenous) Rz}
WA Q(endogenous) 2oz FEHELE AAQY
AEE AT Ax HE AL, 27, HY, 9
A F AFe] AYe A 44 FAtHe
AROEA, BE Aoz ASEA F 200
mseco|U]e] JebdTh WAL FEL AUAY
4Rl s ¢ olF velvde Eo 2
AA71€ M Ee HELEHM, AT EEF
AEtke A-jd wE A= Jd, 9, 8d F
A Az FAHM T debdrhtEts, 1995).

WA FAEAE B MY we Bie
1 olBAeR, FAYHor, JAHeRE #
A AT-Ee] olFolAT UE el P300
olthDonchin & Coles, 1988; Donchin, Karis,
Bashore, Coles, & Gratton, 1986; Polich, 1993). P300
2 300~600msec Ale]ollA WA= of S A
TR g3 & A HEE THTKPricchard,
1981). P300& of2] ATFE BaAM AEA, A
39 &&, 39, ¥y, B¥dAY AYE AF
o BAY, R HE Tl o QI AA
A %3 gdo] site AAEo| BuEHa 3
CHDonchin et al, 1988; Katayama & Polich, 1996;
Picton, 1992; Polich, 1998). L Z<llA P300¢] %
Zo] A= 4% Az # IS wgsi,
HAe] dolxo] whEEl Jehdtie oz
AF1Eo] 9iv} ZA47)9) Hillyard, Squires, Bauer,

e o
e a2

&
2
=

% Lindsay(1971 BX|9 #HEY @AM
Aol iy &ile] BE7E €55 Poos] A
Zo] A Jeidtte AHE LB FHol
©] Squires, Hillyard, ¥ Lindsay(1973)2] QoM =
P3002] ZZFo| gekel Al UHEF FAZ 3l
the 237 BaE Ak Ruchkind} Surton(1978)
€ P3009] FFo] R AL AFe] B3 o
Folgtn FAMed, Ao Hdo] o 4
Folle Agg Ao Ui APale BEAA
o2 Q&) FH} FolEm o]0l P300e] AE
o2 Jvehdoe etk &, P3009 2Ee] A
A Jdeidohs A2 d9d PR Yo] grie
A& W3 AAetn el $H, Ficgeralds}
Picton(1983)2 EH AT 2Ade] dolx ¥yt
P3009] ojw e FHE FeAld thal AT
=, B9 24 oM oz AExIH 4¢
HUEASS fzdo} 7bn Zo| A AHPA
WY g oA 4% p3009] AAZIZE £AIA
I Al 2Fo] FolEvhe ANE HI3Y
o pP3002] FAAM7le AFY #F Sk U
AHEE 7HEHKutas, McCarthy, & Donchin, 1977,
Polich, 1986). ERP= ¥Hg-MEe] 3o ool

v Aoz d2A SUthMcCarthy & Donchin,
1981; Pfefferbaum, Christensen, Ford, & Kopell, 1986).
olgigt A wjFo P300S FFH S| JTE
w2 g1 st A FERAHARP NS
Mg & e FEF Fdo] Ect 3009 F
A7le FAELTH FZHAQ 7199 A 2
o] He 479 €5& JYehie A AR
24, p3008] FA7I7F #EFE AFE WE A
T Woll Halgcke A& 9ol

2 AgelM AHgE F29 FY JYG A4
5 2de A F19welM AHEe A 7
2 A% wld 24, 714 V-PAPl(vertical-precision
approach path indicator)2} il HH 3T V-PAPIE
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38 2. V-PAPI9] sigdTd 3 ER01Y FAIHE
(H0] gl HBY B3| Hot s{Me| ¥R HHRE 242 WD Xaolcth)

25 749 o2 FAH U AAHezE
29 wjdo|y, da B 7|EE HEAFY)
AN 3 29 FAA A N9 T FYo
2 djdsted ‘+' g Fejojtk V-PAPIE F3
A g od FHIAAME, PAPISH o] A9
& AdEA gElE £ AERE o 7R
9ol FHE Z & USE Ho| Ut} V-PAPI
of AMS-gl A& PAPIS} whizix| 2 widja) A
o] F 714 Mot} FY FHLE A e o
A5E WXL, fE F Y §2 W 8
o] A LS WMoz oldtse T F&
go] AAHEE AF Moz FHUME F
gl dig Axe] ofn|g Roidtr] Ha A&
AHEEIEL V-PAPIE EYo] £Ed] ulgkd A
7N vl 7He) Fo] BolA |, 359 WA
& wYo| #de 3% JEE AFHAME
SAE wrge] dHE R@s] s w9
o] #&ol Adglel B BolA drh 71X
2 #A$ 59 FHIIE V1EeE FEFE H
2 WAgo] G2 ofR AN Fo] Frim
shiy o Hole dhyeg gof glon, &g
o] ZAfole T FHoz wgd A MY
wWal=ol £HMAY HolA Hrh V-PAPIE
Hujd 2 =of gle 7129 PAPL AAI%E Ee)

Q.
T

.
T

FHUAZ Hof oM FAld Fyo] #£F
of meby Ast wEkel 3 dMT 2ol AT
3 itk &, WA e Fo| elahe] W
o2 Bk Holuuk T F 7} Hol=
v oweby Zh2} ot B3RS, vl By
)28 HHSEE Hof gick webA PAPIS:
ge] B 843t Yotk fA Eelg: B
od &tk 2).

2 d7E v 9 e Res 59
P52 A5t tE] oo Ee A7 £ A
o BME BaA FAude AYF AAE
2ol 219Jzt g@o| W] AHAHARE Al
ARSZE Pgobe Zojth 4H¥ 1A dukl
HEA4E e s den, dd 22 Z2FA
HPAE e s HPsisch

& 1 #$SUE 3 ERP EME &8
PAPI2t V-PAPI2| EX0| BE 284 @

A% 194 PAPISH V-PAPI7} Eyto| mchy}
AoA BENE E ERPAX Ao]E HoleF
otz ot 534 WAl AR S W
e P300 RS Fa7] € ZEoA Fuo]
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Br=ale|tER]  MEB % M2

Betel BEAE VIS AolEol ehbeA
7 % BNl

W

mgxt

Hize 2E&&Fo|2A AR o] ¢
€ 2~3349 Adda g F wdzt
8| &5 Aol§ Lotir] M PAPI WP
Yol A3 gl YHIER TAEUT

SIEdA

EYAUL 4 AAlFe wHEYE(CPAPY
s} ‘V-PAPD), FWol ZACWY BE, T ¥
<, AR, P @, ¥ W80 E 2R
A7kar W wiQlo|oinh E&uigle Fyo] wd
o g WEAIRE WHELFE, P3009 FHA,

P3002] ZZo|r}.

o 71=

EEGE FA] BZTEY 10-208 Al(Jasper, 1958)
o A% Fz, G, Pz T BF A TH9 £
oo /g3l AFE RAsle &3t
FAAE g2t AFE FAF 4 EL P3009
T8 718 & BAHe FHE ¥ 2
o] CKFabiani, Gratton, Karis, & Donchin, 1987). &
AR FHreference) e FH$5 JBA, HAAF
@groundyZ ojv} Fol] FAAon, FAE R
FEAY Yoz QI Hige IFAME
@rifacy & A AP H& = w2 Y9 & o}
#oll kA E(electro-oculogram; EOG) & HF&

asted OGS +F& 433Ut EEGE EEGH
Z%7)(Biopac MP100 Syscem)ol] ¥-2t5o] Sle o}
o] 5}7|(bandpass filter)®] AH2YAE 273 3o
0.1Hzol M 35Hz HHZ HAAHEG F 2msec &
A= AEYstd tAE goz RSt

o X=

A% 1614 A" AZHA g RIE2 PAPISE
V-PAPISIEE. ¥ WlEzF E5 RUE 1Y
o2 @A

83X

AT 733 A

A¥e H1HQ ko|2E AYE £+ e A
Aol Ay UL 4 SPAE 4E8 o
Aol okl7] Mol o], AHFEH Fole] #F,
gAY 7 5 8t dAldl diEiAe
AHRAYEE BiM dAE VR AEEC] £F
A Z¥ue] o2 AR vEA FAYL
2 Q% IFAE 4 7heye] e s
HAHY] Qe GAE M A A¥elA
Aot A Adset F, AN A4
E 9 Ag23o] gt ¢hlig) tjEo] AFHE
g SAY F£ UL 10879 qEAE FH
A AR g HeE £ UAEE I 2
ool HYUAE Fwe] gle HAPE oAl
A ¥ AIE wasln sEL AFE G
A oA9A) ke By 2 wAENS A o
g g Aot AgAsTe| AAd 2y
He 19903 S$AHAAZRUEZA, Y F
ol zPgoz BHE HEAF] 5° U9
Alofe] Eojox & Pzl Fo2RE o 90
cm dol o AMx|sigich 4¥L HHAel
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0|ZF & / ERPE &3l LIElt &37] DY

Zt XAIES| R aHE wHO| HTe| B84 X0

O7 3. #EY 2tk B9 25
(a2 2%% &8 2EE2Z 71 Ue 2E AEBYoCH

AdE BUH 29 AREN 2ANA F
EEG7} A2 SRS T QEAS 438 BAH
Fol Alzksisic

fIet 291X HERET AL

2 Agde A¥ATE 23 a9 diE ¥R
o] Bigt AHE A9 2 WEIIEE At &
A2 wgolle F Al &Evige] AbgE e, Z
&E71e] nRE AL Aol FHRILE
el gt wE whgx wE EME Fart
ALk o1F AE HupEy Al Eortr] A
of 2912 wkgol Wit & &uiete] n AT
2 E BsuA, APAYL FEY RFoE
294 ¢ #F31 Jde £12¥ AFE @A
TUEd BMAcz AAn 2o FAE
dg &7es A4AE FAHARA THeE
we] F2EEF o] AA| Whgo] AHEEE Al
&1k, #4A, FAhe 2R/ SATE
2759t 293 e 25 A A, £33 ¥

T X

yo] #@eo] AA2YA FAHoR WHgog
olojd & UEE FPYE mdd @ &
AALYA FHARe 9% Zetry Fo Z
Ztel &7t fAlol 2A FA9] Wako R 9o
A ol 2 a2 AASHATHIY 3).

HaAly

B AlgE AlFEl7] Aol 28 of B4 E Al
o] A2 PHES dE dAFAHE Tl
A g 23 B FAO w AU
FAste AFe =5 s

B Ay

AFAlgo]l BUH B Alge] Eo7H He
o, I8z W A@AA wetd 59 @At
PAPI Z79o| =3} V.PAPI 29| &g BF
weth SEa  AdAle] nE wdzd B &
el &g Y77l HsiA HEAY Wb
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shape g 4B W 42

PAPI 249 AFE HA APz UsA] e
V-PAPL 279 23-& A ANEEE sgcth
7t wWjgzAe Pud RE AAlSrele A8
7t Bold Fol YA FHARME F71 4
8 ¢ wWdzAE F 72 el A
Z} gyold AFEL BF e G2 743
o2 ANHES dded, ¢ A7l ol 7R
o gRo]l AFE 1Y VRER 15MYLE
T 4 wjgzxd F F A7 B @
A ANdFe gHolda 7 sor8ges 4 250
Alggol it '

dutdoz A P00 HYE A7 HIAA
NEAF Fol ¥ HEZ XS AHE
ERASE HESEE Sl ‘oddball paradigm’E
2g3he o] EFo|tt 18\t ‘oddball paradigm’
< & A9} o] Wl s AFY 7
B 239 Yrht BFe] MG Aolg Lol
Be wioge FAGE T Mecklinger, Ullsperger,
& Baldeweg, 1993). 3 EFAFY BEATE
e g2 AFE AAA P00g e
71&2] A-7Sutton, Braren, Zubin, & John, 1965)
o 2743 Y HEZ AFEL A S

AFAHA A 100ms B V1AM EHE A
713+ 941, 300ms B AlARFE A6
ooy, 2= 8 ol¥ 700ms7tA EEGE 7| &3}
o A EEG 7I1FAITE 1,100msHTh ERo]
Ao dig A9A] g2 AT A v|EeR
2,000ms ©|iel F WkgTHE FANIEOR A
&3 o] MYE Hojve kgL oF/E Fs
Qrt. 1,100msERte] EEG 7]20] FRH o|F 2
Z Bgddle ZUE Fdd AAFAIE AAE
o A} £ AMd F UEE Ak Al
Y2k AL 1,000msRe, § Al A8EHE
A7 2,100msTh

293 uhg-2 HYalolA Fyo] e o

o HAE ¥hskn Ada Eio] Ao W
BE-d 2yl A4 Aol TFEU
HYAE e F ANE AFE B Eo|§
waslal Zhete] guole] ge 29XE k=
=% dgc 9A 7R Eo] BT U 2
4 g i we'9 APole 950 A
g @ H%e AHAE HAE A8 F
W A4 F2EE SHD, A 52 A
ol A #is) 2908 @ W Faa, APy
o Aol Aol ol e 7o 29AxE
& ¥ pae, gt BT e wee AS
£ W olde] A9AE 2AE ol
& W, 5y sk dde AFRa
AZHE ZFAA 1A 27} 2eEAc

42 %

e 293 F27] WwEAESY ERPl| g
ARZ ol AT 29K dgEAed e
1279 HYA 59 AR7E AHEE ¥,
ERPE-MollE oXgloloz EEGE HEYH Z3
=AE whgol dE FA AW ERPE AUR
F&37] YUY HUA 297 2 Re] dAF
A A7IA FEFoB HA] B4HQ EEGTL 71E
52 ¥ ¥ 1% 5 2F 3% ¥R A
BE ERP #MdA Adstn F 949 AR
EEG AR E Ao 2 ERPE F23le BAEIR
o 2 wdxd 9 F 301 ARdA f gy
o] ZUYE ERP F&° 8T 207 o) &
AAYE AUtk EOGo] 2% QFAtEel 3y
o2 Hue] AZo| AA EEHY Mg ¥
I AXEg0 Z2aWE T3 ERPE T2
© g A st



OIZE & / ERPE &8l LBt B37] 12t XAISe| Bigol wE FR0| Bitle] 384 X0

E 1. USY 29X Boll Oift gi8 £71%Y A9 F27| B I/ 98AZt (26%2|
YRatoln, el msolch)

< I g A Z A
¥ 7 901 851 877
p: ;P 60.45 62.27 60.78

ER0| WEH Cigt A% 88 A0

Alejel]l Eol7b7] Aol ¥l AHEE 4 &1
gofl g nfe] 293 WARRE HALE 44
At B 12 2E8&7IEe A9 FErld
e 1f wrEAIZR A YA} HFghelch

A ¥z &g naues nkEay
deFEM oz ANeg Ax, H4¥d A48
A &7tk e8E 9Rl, HA, AN kAl
o #Julgt zlo)7t UATHR?2, 50)=2598, p<.O0l}
et & Algoll A AAF 29X wgol g
A E JHUER & Fudole tiF 29X
REEA|ZbA o] Al &71E] dig af wke
AlZEE A Q7 Abolghd BA B AT

WA PFuts AE HH, A3 WA
o thal A e Y} ERolE YWY F
WHEZ2 oYMl A PAPIS} V-PAPI Zho
Fouig xjol7} YUUTHEI, 11)=1.06, ns]. 1
Y ogydo] 219 Anel, Teln wjd¥ee ¥
Wolg] A3ag-e fonchzd R4, 44)=
33.12, p<.013} F(4, 44)=639, p<.05}. A& 242
e A8 Zzte] gyo] #+EEE F widY
o] BFEE T-estE HASE AH, v $ 58,
A, ulg RE M Aolrt o
(1)=1.08, ns; w(1)=31, ns; «11)=72, nsl,
ot w8 gt @golM e PAPIZ} V-PAPI
Hop whgAIzte]l o AQItHZZ (1= 231,
p<.05; «(11)=2.64, p<.05]. ©} PAPIG|A A=W

Yol ¥R ‘ol &8, AT, ‘oi¢ @E¥e
V-PAPISIMA Y A fdo] =AY nbdel, 2}
Fgo] oo ‘At F2'H ot ¥ELe 4
Al #ddA 23 Aetn & 5 .

292 Whgo 2 Fo lolME V-PAPIZ}L 9
ololAl e ARE  HSTHEG, 11)=27.25,
p<.0ll. Z2lm Fgo] ZAZ (R4, 44)=14.26,
p<o01}, 223 wWjdHe e} Eo] zAdIe] 4
FAGAME FonlEFATHRE, 44)=12.69, p<.0l).
HAFEE gdo] Zdo] ot WEe R
el Zpol7t UAEAE dotir] AN =
o] 2748 Eyuigloz 3§ HEo Y
TAE dAls & AR, V-PAPIOIME F4old
et {89 Aot YAU2HFM, 44)=1.05,
nsl, PAPIME Eyold wlg} QF&o z}o]
7b ofelUAl YERHEE, 44)=1536, p<.01], o] &
A Faatgo] veltths Aoz & # Stk

3¥ 40l AAIE ule} o] PAPIOIAMe] F
%S B, ot @ At w80 U
L7 & A golFFdl HlE ddHes ¥
A e AAIR ojge] thE A g4 £
T3 Aoj7t UeAE dolEr] dsiM Umx
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Difference of the efficiency in judgment of the glide slope
due to arrangement of the visual glide slope indicator:
An event-related potentials approach

Kangjune Lee Changbum Park Hyuntaek Kim

Korea Aerospace Risk Management Agency Department of Psychology, Korea University

The visual glide siope indicator is a system of lights so arranged to provide visual descent guidance
information during the approach to a runway. Now the precision approach path indicator(PAPD) is used in
most airports as a visual glide slope indicator. The PAPI has little compatibilicy with the judgement of the
above and the below due to horizontal arrangement. Therefore, it is difficult to judge intuitively the above
and the below with the PAPL. To improve this weakness, we suggest a vertical-precision approach path indicator
(V-PAPI), and try to evaluate if it is more efficient than the PAPL In experiment 1, the stimuli of PAPI
and V-PAPI were repeatedly presented to ordinary subjects, who didn't have any experience of the PAPL The
subject responded with a vertical arranged button press to the stimuli, and event-related potentials(ERP) recordings
obtained from Fz, Cz, and Pz. As a result of behaviroral response, there was no significant difference at a
response time of button press between the PAPI and the V-PAPIL, but response error of the V-PAPI were
less than that of the PAPIL. In the ERP analyses, there was no difference at the latency of P300 between the
PAPI and the V-PAPI, but V-PAPI P300 amplitude was larger than the PAPI P300 over the all electrode
sites. In experiment 2, 6 pilots employed as a subject and the experiment method was identical with that of the
experiment 1. No differences found berween two indicators at the latency and error of button press and the
P300 latency, but V-PAPI P300 amplitude was larger than the PAPI, though the pilots were accustomed to
the PAPL. The results suggest that the V-PAPI is more efficient than the PAPI in judgement of the glide

slope due to a vertical arrangement which is correspondent with concept of the above and the below.
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