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EEIG T 1) 5 BLRAITTEY
—REEB OBEIC X BB —

I ZELvic RatnscEiconT

ROKRRE—THOENMPATH S L VDN TRV B, @IRERL OEEOTTHOH
CHESTTHUPLL D LT 3ERNARB OO TLRVEIKEDNS, EZRELE
TEF R Ra—FIEA2EEFEHRE (visual information storage : VIS XiZ icorik) D
MREITR > TELD, ZORIVSTLVRETOS 60, B QRMABOMIE N S B
HeRol—R-bORBAOHEOH THE S VIS XIEHEECEAohER TH
BEVSHHANELIEDOL, H5VEBHE, BREZOLOOWHETH S &5 FHHA (Gibson,
1977) TRV O», SLLEBEHKESERERTVA LA OOV TOEBRRES LU
NEZEE, RAFLTAHLY, ZOUROBREIE [RT032b08BEALERTRY
Be UL, PRORTVS, ] 206D TH T, TLDL, T RABRCEMITIV
DWW 3 ERNIBRMBEIE T S NEEES (internal representation) , (LI E % (mental
picture) ERAPELVIFEDSDTH -/ LON B, BENBANOEHRLER 7 7
B —FRE0FENREL LUTOERMBICIIEE, o, TR, BELTXTHERET S
DELTELA, ZNETOMERFTLE LN, JVEBHCEREERRESETI0EL
TREBBEEEE T b - THETST S (Neisser, 1967 ; Haber, 1969 ; Reed, 1973 ;
Lindsay & Norman, 1972) o L& L, #OHEETOEFVRIVDOOWEIEBETLVTHDIE
KB (REFIZBEBREE) 2 OBRLEAL ~HFHNICERBLEINTIT LTSS
DTH-Tco TLTRB|EHERB I NTEBNICHKE(L (encode) EhFEHMLI N 5 &
SN TV (Spering, 1960 ; Conrad, 1964 ; Eriksen, Pollack, & Montague, 1970 %) .
LpL, COXIBETFVOZEEORIMBEERLE. KISHEOERT LT TICRINT
W5 (BIZ1T Reicler, 1969; Ingling, 1972 ; Miura, 1978) . §48b b, £ T F K #,
AT 3 —, HAIFEE (rule governed structure) SEENERZ DS DDOHRERET
BT EBRBEINT, TOZEFZ—FHAEE=E TV (linear hierarchy model) TRFEDS
EUHPARETH S, 22T, BABRICHARINTO 014 » —Y, BR, URER

BIZE © AD#%39300msec FEREd 2L (AREDSQEEDLNTINE) o
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EEEDTERLE L BRUEOHEEERD? O NBPREOERBIUVRED A h =X 62 B
55 ET550DTHS (Norman, 1976 ; Rumelhart, 1977) » €N O DWAEDOLBOERSB
FUOZ DB (metaphor) BEEENSOTIRD S0, TORREIHEADHHEDHR
BHTHZHPLEZBOTREVEEREDNS, BE¥REOZ L TRAEBKRE LTOHRED
B 5 RAENZERI SRR L, EBROTEHOBREN, BREOBEETHRENREZ LD
2X9ETBHOTREVOILLTH S,

COEE#LIEFE LoD Hs Neisser (1976) TH b, HIZI96TEDOFY THRMOLEFDOH
WICERECESE 2SN, HOREOVERRAECTHOP TORMIKICE TR
MAEMELETRERLBRNENI D TH B JITBMBF O A AR T 2 i (ecological
validity) 2E# L, BEs BAFEABRE, BERCERSOZ L, »oRE, BRVER
EORGAREELTOL EWVIHEEMER (transaction) Kb &-0&, BEFEHFEIUEL
CHIED, FOLIK->TEhEmb L & (verification) ThsbLT 5, T T T
WRFHHY 2 <200 ETImEYA 7 v0eF VERETS (K1) » THAY =<
BALWSTTAEa v e -—1T560THD, BREROILD OEFREBETH S, ¥
wiIC X » TIERESR (exploration) BHH TSI 515, AZORRTAROFIE 7 4 X 1§
# (available information) »oBIRMHINTERR Y 2 ~E2BET I HI0ELN
EBRAUKET 2, V= vHBEINCBEACRECROBRSFASI LN, LVELD
BHEHMHE LTV, CCTEERZEO—~2E, COBER, BLIUEROMB R4 8K
ETARLREENITETD
%, HHEACRIYE KK E
T, ThHIBECEBLTE
BRDKET, ehbdBAITE
EREKETITIRDR, E5IC
CDKEBEEB U TT L HEM
$5B, OV ¥ =2 dmER

HTHL, AEMNTAD 120 Modifie/ \\Samples
7E (genotype) THVD, €D

BTOE % OEMNTEE 2K g
FE (tune) LTW3,

Directs

Hochberg & Brooks (1978)
BEOQERBZICBYT AREHFKLD
T TR & FBROFES—Y =
<R E ZDORIED D DEE & Figure 1 The perceptual cycle. (from Neisser, 1976)




EESHEICHT 5 HENTE 257

L ToRFENZE (visual momentum) 23T L T %, Power (1977) 22 2 TO ¥ =< ERITHL
¥ 5 EEZ 55 Bruner ORHERZ T TOROEARORAMICTBNTEE LT 3, Yarbus(1967),
Nodine, et al., (1978) BE—DERTH > T OHREDOERC L » TIRIEF D/ 4 — v BE L B
BT EERFICTR LT,

BREOTRBREERESR (B30 RONER OERTRETSEOTREV, TTiTiZS
A=Y, RFF3FV—, BRFEENTV 3, BCHEBNTARIECORE @BodhTto
BEPRES) KOV TORBHRE B OT, Kili (1966, 1978) i3 [HAHHPRE~OBRBHERN
DIeHITHEH R Z RS THBESTRbIID, MFOELI2REAT 2D ICaERTR
bid | LI EETHICBI BB TAEZEEL, TRDL Q978) 3 MERMmICEN
TEADBERLUCBROBEDI IR SONHD, THKBAELTRUD THOEERL LS
DHERDVTREL D, HEDSFRELIZVTAZOSONTEELS | LI RaRRHL
RY B TIHE (1978) BEFOHBREL DVTOWRELYD, MBLEBESTHE NS
HEZIZEALBRELTLES-TVAZ E2ERHL, EOBRAENICTEHOBTHD,
TEZRENTLDICHEBTONE L LEFERT S, TRbD, RbOREAD, DHHE
BYBEDPEOIHEOPT BEENTHEERT 2 LICEREYTHY, [Whidvea<t
5, VABIERE S - THRENTHETELO T d] L0 3BerdE2TRbRY
T 570,

HARCTRBREGOAE, BHEETE-72h, COFHER, FOXS3KCED & 5 I
WEMUL, TNOE2Y 22 ED LD ICHEHICID ANTO L bR BEDZDIKH LIc—
FHETHDEEZ S, BREFEEDD 20 IT0MEIE (mental operation) OXWSERIZ
AROTEHZEZRET 2 LTO—DOERLZBBE TS S HEEXFET260E LT Hall,
1974; Yarbus, 1967; Gould, 1973; Norton & Stark, 1970; Just & Carpenter; 1976; Nordine
etal, 1978, ¥ L bW LI ET 5 D& LTKaufmam, 1969 ; Litman & Becklen, 19
76) , —~RRIC—H LU RETEHLE (foveal vision) 35 L UEDE (peripheral vision)
K E > TREDPBEEBREINIE, HROLVEC ADEE XN 5B Mackworth & Mora
ndi, 1967) o TN Y 2= HHVRBHMNT 7 VRESOTRIEA L 125 KT hIEE
2RO, BROZNEC A% XD EMICHLRTHESR, BE (testing) LT &KIT, B
25 ENVITARRRY, RSERLED 1DO0EBTH S ENZ 5 BBEIZ360° Y
Z DREEFI3HK210°ICBIT TV 32, FLBRO TP OIENRD Z DI T X, RigE
&) (saccadic movement) 3—ICiZ 1 B 3 ~4BEL %, BT, 2EKHIERERERICC
DREOHOVENHLEZE LK EDIICHT E2HPENI L ERBISODICIHHTE
BEThb, HOBICRBEISHIC, S 3BCRESKSHhTCBRESGETR->THED, %
NP oBONTERP ORARBZ AR IDPKOVTOFHNY = v 2L TEER L
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TW R BICHERD ¢ F — v 3R ZErycE g UciREE, RORHE—RIED 8 O I3BER—
HROEFRBTHELLTELADND, FHINY = v 2MENTROTE (genotype) T
HBETHELBREFC K HERNE — VL DEBA (phenotype) O—D2TH5E LT
ED2D5, THRHLL, CCTHELST2ORBRENCK > TRELC DO TOLIEF
WHRERINEDENICETREL, 2OBEBIVZORTOETEZNEEHDE
LTER S 20 L0 IBEBNTEENTEHL2BRRESH L2 —D>OFHD L UTHEST %,
EETHICBOTREROEBRIZY EBEEHNL IO THELELNL TS (Rock-
well, 1972) o EETH TREOLORLEHRE LN OREOWEBH T Lol LEET
HTRENWICLEDBEDLDTEETH D, BERFERTVLIVICELEER LTS, BF
EHEPHLERONIBEACREHODEEEEZL S, EfTL L ICRALBRMEINSGF
BICHETEHAIT Y = v BEBERINTY L, CCIERTHI, FRETEES Y =<
PR LUZNICESSESR, BEETHRVY 2 2 BRMNERR L TITL WS REHNTE
O—HE ESA B LREETHO OB LSO TH S, EETEIENSLBREIEAT
0, POBENEREESENSDOTH L5, KOMECRVRERITEHIC OO TR
HFERLACHILOTTHAD, UTOXRHKIBC CUBNREOTHCHBEO TS S IR X
MOE I ETE—DDERTH %,

oI =% BR

RLEEEECORENAHEVIE S, 2OBTHRENG ¥ = v BEGEEDRIET 3
BERE, RRIKX-TEBBTHS9, X, EAEEHSETNE Y = < ORISNEEROTI
Wi R B ETFRISN G, X, BEEC L > TFHNY = vONERIREETHS D,
NS ORERBRES S E DL LN ER F — v OREL LTRRINETHS 5,
CNFE TR BERBEEROTE (BiL, K&, BA, %A, 1976; £, 1978, a, b)
KESE, THESERSUREEERS: OBRREFEZEEBE LTS (BlL, &8, =#F,
WA, 1977; Z#HM, 1978; Nagayama et al., 1979), £ ORR, “wEERFOEEERIEI
Bike LT, THREERERICIERASMEEEL D SBEICH LTI S EhhLER
OBEREEICERT BT EBRINI

MPR CREIC, EEERICHI S BN FEEEOME, —HEWTOREBOET X
BHEARE L, EREEBREMA S, cOCELD, CNE TELAREZAD CEENTE
DEELVERERS D, ETERTORYERII, EE (3/k%E) , HE (3k#) 02
STHY, REERRERAHORMO—> & LTOETKENMADOME (HF OB &
%) , BROBHEORE L LT OREADEMI, BEROEO—DORE L U THERD



EEBE BT 5 RENTE 259

AT, EERRART b0 E LTOBEMEERS (EEE scan path) Th 5, R
DRI YT - TIE, %9 AH%E L THRBL TR NETH 5 BERAAMLE, Fa0K
ZERSHICOVTORFL, ECTHEULHEBADNW Dr2EREBZBROHEREIAHLET
BUB. K, BUSEMRECOREERL D EERRS 5 ER b 579 —ICO0TO
N D OEPIE BRI L, 5 ORE & A b CERSE T DR NATEO— M s
E5 TR, CCTRATAE, R CERIC KB A R S AR £ DR b
EERB B,

1 HH&

B 3BOBMTR A K —, F#H26~36i%, EERFREBIITIRES ~14E, JURE4~
1148, W HRBEDIER RRSTFHEE,

HE HERREO T4 5 x 7 (NAC Eye-Mark Recorder Model 4) , 100cm®D s 53 A7 7 4 %
— & TERPOWBREOERERICK SR EMALE . REGERIL 8 mmb # 5 (Fuji zc 1000)
% 1 W18z =AY TcRRE L (EH 7 1 v a3 Fuji color RT 200) » BERFZEOERFMERT 74
7 — 7 1ZKERA30.0°, BERA22.7° OHWEATEETE S, 74 ¥ — 7 —AEERPBREFIWE~
A v bEhiBbe

FEREE 34 HE ¥ (Kawasaki, 400cc) , FHEHA HEHE  (Suzuki, 50cc) , MHBEH
# (Nissan Skyline GL 1800cc) o

HEREE  BVEBRERE (34k%) LEE (80km/h, 45km/h, 60km/h @ 3K#E) @22, 1
ADEBRER D IRBTNTETNE I HERAHERT 570K 10O XD BWEF TETY 5.
Table 1 Experimental Design.

subject

A B C
vehicle speed (km/h) vehicle speed (km/h) vehicle speed (km/h)

4 heavy & light 80
automobile 60 30 45
30 motorcycle 45 motorcycle 60
light 60 30 heavy 45
30 automobile 45 60
motorcycle 45 60 motorcycle 30
heavy 30 light 45 60
45 60 automobile 30
motorcycle 60 motorcycle 30 45

B - F—gRiCd 3 28R E T & D THER (gazing) SHHC LKL, <4< —7 OR—EHFH~OE
HARTEMR (ixation) ERITFEEIT %,



260

Fht  APRBEEITRE, MREORFTETUR. 8mml 2 71 ZhEERRICIZF v 74y
JRANTERICEEL, MREEERICE ERENSBBEE CREE=2~Lk. EFRECITSE
BROBEORFET, BEREEHEECTETL, BALTEMEREETT IS5 CERLI. ETHIIC
T4 w7 QEBEETH, ENRICIREEZLERISEBTKRCTA ~— 7 0—BEERE L

FETEE LAERRETEEODHRABLT ZCENEANT H-1DT, ED FZBOLINT
L, BIUPREORLEZER U TAZEIERONIkmO X ZET S8 o COBBRITSER R
INFhRAEEDS 2R 2 EHROMBIER T, BEEACRESSRITL HTES BD TR,

FARERIBIZESRTD 50

F e RBF  TAT— AR LI8mmT A VAE TV BE—Y 3 v FIRERT # 20X #2000
Ao ¥ s RICERB UCETERRE OIS GIERETTERCEiCd3) ohlE BLXUTA v—270 AE
ERDIo * v Va1 DOMEOKRE SRBATLEX1.14°TH b TA<—20ZERMERI =
<8IV v IL, HEROPREDEMMBICER Uit T4 v— 7D BEBEE A v 2t
A—HEA TOEE 3= 5RD e COBRROTNORBTLE—OERKETO 2002 <%
T Ulco 74 = — 27 OREFE BB 2 2 0RO ERICTR T,

0 WEIERT (SHMICHTEEADKEEAE LU BTEREBICDNT)
2—1 EROEEEE

1) MEEFOMY H—ERORE LT TR R

MEEH BT F L, EEEHENO—DOREZELONE, M2 TR E~DEE
BIUHEOHREE T, ChE TORA ORISR RRICHTRLE RS EERIC
B, HREEERICEDC ESRES N (BEL, THEMTOERRD bh T, X, EEI
XBHELEATER, ) COCERENRETRREAT 2 EHREMNETROPPT
CRGONE) &, MRETRESD, “RETRIVEHMERINLTVC L2 HET
5. CHEBGHICRESS JUCSEMSEELTED, MAECERISET5E LESH
WTEALEGNER LTS ERmic 2 L 00EEBE DA T ENREINS, &
DEBERO T DI RTRH 3V EEAES T SREEST, K3 IHTROEEHT
OEBEFT, SREEERC R EEERC N THTRED A & < HF RO
OEEH LUHKDEBHKE VL EBTRREND, “RIEEEHICIETELRED D
B OWBERIIC IEEEE L, 5 OREEERT 2 BIC X T RETERO B RK
RETHERT S EMBHEIN S, DI TMEERTREHEITI 2Ty, BEROE
Bk (185, BEERE ABCEEETRICR XD BEFOBREERENELLT,
NITHED BB X OB REBHA X 125 2 ENREIN G,

HE : RA & UTRERZERE L
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(DEGREE) ~

DEGREE}

~11.4 0 L7t ["m AUTOMOBILE
. 40 0 B AUTOMOBILE £ 2 A MOTORCYCLE
z £ 9.2 Z (oEcren A MOTORCYCLE 2 5 456 | A LIGHT MOTORCYCLE
o s - Lup ALIGHT MOTORCYCLE | 5 % o oo
g B2 g E(Emm.l
g na T 4.56F z £ \line —0—
5 2 3 X g.m} i
S £ - S 2.28F
x X 2
5 (MIDDLE -0t l\./. b 2 4.56F
. \OF FOREGROUND =] . 3
3 Zz S 6.84f
& S =
= 3
9 m = % e.2f
2 g 456 @ AUTOMOBILE 2 ./.\. g C
2 3 A MOTORCYCLE 2 046 5 o
g A A LIGHT MOTROCYCLE
£ 9.12 E‘ L E 13.68
l A
> 1.4 g ~ i , = 36 45 60
30 45 60 ) 30 45 60 SPEED (KM/H)

KM ) .
SPEED (KM/H) SPEED (KM/H) Figure 4 Vertical mean loc

Figure 2 Vertical location of ho Figure 3 Standard deviation ation of fixation pointsasa
rizontal line as a function of spe  of horizontal lines as a functi funiion of speed and vehi-
ed and kind of vehicle. on of speed. cle

2) BROVHNE—EHEAME

K4 BRSO TERE OEEEYFHNBERT, BATERRRTE DIV, &
RAFALE IUREERERC BB EROAL K, ZREZERCILTROTHICMHEL
TWVd, CORFEEATRUIONNS Th b, FHWICR S & ZIEEERRKIC I MR

11.4 g 11.4 - . - 11.4
AUTOMOBILE MOTORCYCLE LIGHT MOTORCYCLE
5.7¢ 5.7
I 2]
) | =
2 o % 0 e
[ &
= A A
a Y a
5.7 /T\\ 5.7
11.4 1 2 \ 1.4 ! L \ 1.4
15.0 7.5 1] 7.5 15.0 **15.0 7.5 -

A . A L ]
75 15.0 150 7.5 0 7.5 15.0

[]
DEGREE DEGREE DEGREE

Figure § Mean location of horizontal lines and fixation points.

BEERICHANT LD E CEERAT bN 5L EMEEShE, (EETaERImg
BEEE50~60m, —REEER0~30m, JEM H R EEEE5~35m, )

3) BROTEMSH—ERSSH

DEEFHOHER K6 CRINS XD IC R ERRIC I RBERRIC N TERER
BOEBEHFAOEERENNI VO L, THREZERRICREEFAOBREHD K X
{, BLERICHI2HEROTONE L EERT, BEOPHRIOVTE, MRELIVE
NBEETERICE IR > THBEMBPPMNIBY, BROEMMUERBSTIR EINS,
i3 McDowell and Rockwell (1978) OPlgBH B0 R IR UERTH %, HOLDE
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BRTOEERSERIEATLIO~ITHD C CTORKE (1.5°~3°) LHRBENI,
WO DERTOETHEERF64km/h & 96km/h THY BUEBRTOETHEE LD HENSDT
H2p5, CCTOHEEBRFET ZIO0TREL, BOKXEHITLD0TH 5, fliF, BE
TEREERRICI3EE ER L RICEERZRPPRELL - TV A OFERIZHEE LEL,

WAEFHOZESR RTIOGRIN S LS ICEENICH B & VIREEERIC I ZREEE
Bk D bEREOKEFNOEBERFESKREL, ENEEEEEKRCRL/NIV, Z0RE
BH5VREEEOLBOEELRBRT 260 EEB N5, MREETRICIIEE LREE
LI DB OMESERSTE I N T E McDowell and Rockwell (1978) DfE & —Fd %, i
HREERRICIGEE LR OSRIIHBE TN,

HEROEETVDOEFE—BHE EHAOTRITFEHLETON vV +DREEEZAL BT
DEFRAOHEGTEE (Frust, 1969) ZRH7z GENTTRES K & F (S BHE A B s &E S
HEICHY, MITNEEBRERICS 22 E%2RT) » RBIRENB X DT, NREER

(DEGREE) 6.0¢ 0.6r

5.701
" M AUTOMOBILE ol
A MOTORCYCLLE ﬁ——_/—;
M AUTOMOBILE 457 | A LIGHT MOTORCYCLE .
AMOTORCYCLE 0 0.4

| | ALIGHT MOTORCYCLE

2.28# f/.\.:“bi ]

'S
o
>
T

[
-~
&

3.0

DEGREE

RELATIVE REDUNDANCY

L 0.3(

0.2f B AUTOMOBILE
A MOTORCYCLE
A LIGHT MOTORCYCLE

-
-t
-~

T
=

-

. . L 30 45 60 o
30 45 60
SPEED (KM/H) SPEED (KM/H) SPEED (KM/H)

Figure § Vetical standard Figure 7 Horizontal standard Figure 8 Relative redundancy
deviation of fixation points deviation of fixation pointsas as a function of speed and kind
as a function of speed and  a function of speed and vehic of vehicle.

kind of venicle. le.

R 3R TREERRX D bEATTEESRE CERVSEMNICE L E > TRINSE T LR
INb, Eic, WTNOEBOEIRRIC &HE LRICHE > TRRENE S RO ERPE &
F o TRINIERBH LN D, BHEETCHERBEHR L TITRON S LWV T & RIEHE
TR R AT S BHRO T Y EBELP T, HE LR L EDITETICEERBEROS 5
EHROBINILNEBEMT 2 EA2RLULTOEDhEMNI (Senders, et al,, 1966 12
SEIEO50% QEEIRARNETH 5 &5 ; cited in McDowell & Rockwell, 1978)

30 5 %0

(=]

VERTICAL STADARD DEVIATION OF FXATION POINTS

4) 1EM) OBEROE—EE QDO RES
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EHRETTOER 2002 <DT7 4 v~/ ORXEEOBHEH L RO, £2IREN3
XA, FHICA S L ERSORERRINREEGERICII/NI B HRE R IC K
W, SCRE ST - TREERE Table 2 Saccadic Distance in Each Condition. ‘

_/;... 3 > N
RBAREIZAMEADA LN B spoed (km/h)
HELHBOLEEMZEYT  yehicle 30 45 60 mean
BHE, —BOTHR TR 4 mobile 1.21 1.00 1.90 1.37
Vo B CTOFGRIEHIX  motorcycle ( 50cc) 1.42 1.52 1.48 1.47
*Eﬁ Tl. 630-?&—) ]0 MCDOWeH. motorCYCIG (400CC) 2.01 1.93 2.43 2.12

and Rockwell (1978) o #& & mean 1.55 1.48 1.94 1.65

(#98.5°) IKH~Z L/NEWVA,  Note. unit ; degree of visual angle
CNEBWRITHAWEA ¥ 2D
REIVBEEZ1DTREOIEEDLNS (S RERFEERLUTOIEN)

PDEDESiC, ngcORAOEBRERSHEICHR SN, TROBEROE GIRO
BT OFHEZDEE), &k UEHERO LB " EE RN & PR E RN & T
RIEBTEIREINI, X, ETREEREEQIERNLVFTEEVE S - TTEDNS
BRAPR SN, CNSOMBRIERBICL > TETOLDOLBERERFENENLICE, B
JUBEERORBBRNLS L, NEELRL &SRB BERERBBLTECEERRL
T3,

2—2 BHEROWREHE
1) gEER

EHERRERRY = ~OHEBROBINFD 1 DORETHEEEL LN, HIIKRE
NBEO, FHEREMRBNREEERICR _RBEERIEL D B (HUREERR 151
msec, EAHHEEEER 114msec, EH THEEERT02mse) o EFREIC X 3R
PR E R R A TIRSVDS, ZREERRICIEEE ERICHES ORI R0 ERL L
T3,

HEDOHEIC X A LHEERE~OHRIT, “HETERICIEEENARCRERINT
WHZE, EFIBARETCH AL IRER, BIUOBROEMMEEDL SHESLE
TREEERTORENEEOBYH —E LA OREOERBBETH 5T & GhER
BLOBEADEESH P ORING) — R X2 LEEBUEEOENHTASX, b3
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200

150

100

MEAN FIXATION DURATION (MSEC)

50

Figure § Mean fixation duration as a

W AUTOMOBILE
A MOTORCYCLE
ALIGHT MOTORCYCLE

e

L L
30 45 60

SPEED {KM/H)

function of vehicle.

PERCENTAGE

801

70

601

50F

40

301

20F

10F

56

B AUTOMOBILE
A MOTORCYCLE
A LIGHT MOTORCYCLE

167 278 389 500 (msec)
FIXATION DURATION

Figure 10 Temporal distribuion of fixations.

VIREEATOKRE S (Welford, 1976) ZXBI 55D LEZ SN 5,

b5

THEEGBIORS NI EE FRICK 2 BRKEERCOMRIBEMRRHADICT

B, MELSIAEEOEVESREOHKICH U CEERHEEZERILT 2L THRLTT
¢ z & (Cohen, 1976 ; Senders, 1976), & 53V RBEIHRE 2RI T 2 &L THEREHMC
k Z2EEECHEE L TW L T & (Mackworth, 1965, 1977 a) 2R T EEZ DN b, HRE
EEHICEEOMBENSRINL D - 72T &7, BB X DK ZREERR & MaEER
BCORAL L ZELERNEOHELRRTOOEELOND, TIbLMREERERICIZ
REEERIC NS & RN ERMEOKMAR (spare copacity) H3K& <, EEEKR
ZEREL LT ZNICH T DREDSEL LD 212 L2 RTIDEELLNS  (Welford,
OTTOEF L) o
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2) EeRMSH

BRI A R b O S OV F O —WEE RT3 L Z A bh b, K0
BEOHRERT, BICBNIAERATHRORRIT 150~350msec DEAEFIELIRE R D I
DBLU 56msec L) EHDTEVEHRBEOHEME VI BTEDLN TS, saccadic
surpression (Robinson, 1965 ; cited in Ditchburn, 1973), &~ 2+ 4 (Kahneman,
1968) OHMRIC X % L56msecd VD FOER TREMISHAR, B TERCIB ML NnE
ZAoN, MREEE) L REERIKEDLIIKONT, X, #EBERT I ONTES
DER, MBORE®ESHNPLT BB LERRLTVS, ETAT, L TELNE
BEHEHOSHRRIERTORRESH L O RLUHAK, it (1966) OB L O—HZRLTH
A, Mourant, Rockwell & Rackoff (1969), Cohen (1977) WREEZTOBREEESEH E
LTERDOHUFOLAEZRL TS, X, ¥z vy FEEREKEOSIyder (1973) , BEEE
KODOKHE, fii (1975) BPRBYOBUFHOSHHERL TS, X, —ROEBEERICK
STBLEBARSHR OB UERNTHS, COMERERREOEELHA S B—2ITIX
B FEOHEECS XA EEZONS (LI A ULERATRIEBRINTOLIEN)
—RICERZTORREGRETLZEELTHESH, LIrFBMOBLALBRITEED
TIROEILERTH S, CNODHEATRNTAICOROE D BHREREITIE 1,

3) RRAEER

FE HERERBE—B AV TA A A 7 BT R ETERE R U RIBMRICIIFERESD &>
T4 v — 7 EFERNOHRES B0 OXF OBEER, RUBHY Y oNERRLEEOTRE
2B 5D, BLUOEETEY Y alv—va VOEFZRFT 2.0 @FTER I —X % 30km,
45km, 60RMTETT HIHEL SRS 8mmAy # 5 THE (182<) L7 4 va, EFI—20%
BAERHT 20 QW30 I—7TEABEIUSEY — 7 EABCEE L 8mm 7 <« vas, BT
LHDREEREL T CLDHRZH LD @AV Y E—DSTBETH %o RIEHEBXE B
FBENOBACREREE O FRAVTHRY) CEBEHOEETTRY, EThCHE LRSS
mm7 4 VADBEICRETEE, Vv —0BACEREREHRD &F T -7zc 8mm 7 4 Va4
ORBEROK & SITHRA TI0°X22.4°%C L,

R D EREHOIMR RIICRIND KD KEBESHND ZHEE BHEAIKIZCZTHY
TIRNTIEAR TN 3 & XEABRUIBAITIZN 120msec DIEFIHOEMLIST SN, BEIENEENT 3
B&ITiTEE A LEHEBR SN, X UEBZEE L CHILEE R 2541 83msec I TOE
WEELBERT b0

2) BRSO LENEEREONR  RICRINBIOICT 4 VvABEROETEES LH T 5
&, TROLBEBRT 4 VL EZRIEED BEHYD FRESHENT 3 - PHEERMoEREIMER K5 5
N, FRICBA 7R O ERERE IO T 2 - O BRI 0GR, H30R BERES 0 B
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LAREEIN B0 727U, TTTOELBR AR X Table 3 Mean Fixation Duration in
670msec T PYinH I E T O BB RT (151msec) Laboratory Experiments.
EHNBE, CTEHRINIFRERIC X 3 ERRH mean fixatin
TR (9120msec) X LOWVTHREBENK stmuli duration (msec)
&L, BERELTVWZO2H0 TR T 4 VA ERB &N letters
->Th, Bl BEK RTO{R 7Y -0 head restricted 258
EBERTHOTRITOMEEIL NS, LhL, 71— head free 136
TEITREDRIL 7 4 v 2% BB GEI b 12 BEHIETH (persuit)
DM LR EN, ETREOEEI LI EEER D head restricted 106
HEICRINTO B, head free g1
3) SEMEELMTACLOBE S EEEE driving movie
AT 2L, WHLENSE XD TP A direct course
250msee &< 12 %. X, BEDEED 1 [\~ 2 HEID 30 (km/h) 812
BENRMHEINECINEECE, TRTORE 45 593
HESBEINDLRBRSBNEL LN, FEICEY 60 604
BXEDHL X L eye-voice span *(§ ZiXGeyer, - 670
1968) & DR, Mackworth (1958) aRk?T & i
. ) ) ) B. normal curve 553
(seeing without looking) & O EREMSA & 3L BILEEE C. S-shaped cured 269
Vo (Rl CITREHLTOROMRERET D. disturved field 130
&5 & (Mackworth, 1977 b) 134 Siisds - calender
120) EEMEDOWHIER L2 DIROBED 12TH B0 normal observation only 523
— with verbal report 785

PEDXSICTA = — 7 BEEBMICOOTOURT TR, FREGHOEELERTEIL
2, BREAETOEEEREENOHEMBERICODVTRARSBANLITREZELSOTRNEE
Ab6N5b, X, ¥YIalb—¥a VEREICEOT, R LEEHEO SRS ERRE
ICRMENz, 7L, EEFERE VI V-V YVEETRNLEBEREDEEND S EE
ZoN 5,

PE MERIOBADINEITOEREROTLSHAREN, IS TRV ZRE
FITOHERBRIFLAERVCE, BLUETEEOHRBIHEEERICIDVAB I RIT N
BT &b otc, THEOLCREEERCE, HHENO—DOBRE LTOMTERONE
PELEFRIBEICLIVEZBEI TS, Lrd, BHEADOEEMED O A 5 & HRIRHE
HFLEWBEICHT Dh b, BHIC, BEADKENHESXUEMOEN DA 5 & i EE KRR
WREFBLUELOBEAEZFEICEHVEERBTHERL TV A ENEEING, TOMFE
mMiEiREM (ENEEESLXCBEHTRE) TREDL LRV, “REERMIC BT 5ET
HEEOFHEIL, WIERLSHBLUVREEOREFMOEEHEREL L, pOEEEERMEE
BT 32 EREDLINTVS, CDC LR, EELRE S DI HBEFGEIEFED
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FEIHE (Mourant & Rockwell, 1977) B X UEE FHWIERERIC L » THREIEER
REPSITIE>TNBC EERRY 5 EERHC, HE EFICHD KA LEQRHEREDEMN
P EREMOEHRILC X > THEL YW b0 EELLNS,

75, MEEEERICE, AFETAECIVELMrN, LOBEATEAMED DI
FTAHEEGERBREICHNEL AT ONTO 5, ETHRED FRICHES > THREEER
RICIRERONT Y3 2/NE 850, FHAEREICRRETEMRBELED, COTE
12, EEERICHEY, ETCRLERERBEBOT 5 L AR REICH~, MREERR:
KREBDORENT EERTHOTRIENNEEZLNS,

3 MRIEEI
R LOBEFRITEY 2 ER (gazing) ORHF—E&RRH, EEMOEERKOE
HIgtFe)

S TR, EENKREOBEREZREYET, LOEgBREL Y- UTEHR (fixation) DZg
B, BEAHROVWTERLUHERICS ESVTHRE L, UL, 22 TREEA
DEFIEREUENHO L EINTVL, X, ARREFBZBZERORNKLLCATHS L
REZ, BEHBIT, B, BEIh, EEEHOFREOEAOREMBRON G, S5,
RICHRAIE A, TAT— 2% 2RTEOBFLCEEL UTHESBRRBTA - NED
BEEERFARTHIEVIFEE DN, ih, R—NRCEEBSTTORTOTE NS
W T OEHRDEN, BEEEB OMHIED /2 DIRIRES), QlF P O HEHEORNEDOEBHICAL 2
BHFBERED, LU, REBREHOTEIT XL >TT 47— OBNKRTFLTORMG
DOEMMERIN TRV ICTRINDDEAEZZREL AU REOBRITBY 2ERT
HORINERHAT %, COT LD OLRBERRRICBI 2 ERED [RT&F] Iibb
BHEROR 537V —, BN, EROBREZPLPCLTYELL, TCTELABRLE
ERBICIE. KRBT 2&, OREET OHEEEOFET 5546, O@BHL, 550 idE
BEh, OFT2 -ABKROAD~DOEADD S, CCTRITONRE UiBE7 1+ v o
REFHBEDOTA v —7 LERENEO—HBURDC &, BITTOREER, ETEHE
TOREEHRLED—BEVBZLETHOTA T — 7 BHATESL SOICRE L, Lichi-TAH
F*, BRUTOEAZE, HEZE, EEELZ D THRBRATNETH 24, TR 20
DERFEZBEFIICEEE S, BRCHI->TR, T4 —-BRE—HRRICH 5 EHFSH
TR, 7TA=—7ONEN 2 RILEEETELLTOTHR—OER (gaze) & LTHK
27 X, BERIRTELZOGOFEENTORKEGHORNE, THETHIPOLTAT—7D
bOBHIBBRFTHEATHY, ST USBRARERT EDTRIZ, D2 AL VERFROD
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BEDD OUERLCBEINEINIS, BRELZ-ACREL (EEEHE) »OUE
REEL —FICTEEIBH Uic, BBUTORTIRIMBERELRE, LHNOKEII8mm
T4nvsDa 2 (1 3<55.6msec, 182+ T1H), REBEHROBEHRIIERT, X,
MPOREZHHRZOEBATT 4 7 — 7 BREIMREC LR CERTICHELTOBEL

fZC 2:%7]—:\‘?0
3—1
CHDEDEEDTRDISEDTH %0 )

REETHOERBER (BEHERKEER4ICRT, RBEOBERUATART 2K

side walk

O

FIRST
lane mar

median barrier

Figure 11 (@) A gazing mode in stable driving(automobile; 60 km/h;

subject A ; frame 607-672) . %

N
PR SR (\X
trees 8 AR
{ N LAST ! ¢
- } \ 7 ) !
/ Y \

side walk

median barriar

lane marl
. ide mirror|

Figure 11 (b) A gazing mode in stable driving (automobile; 60km/h

subiect A ; frame 673-735) .

BH7E : In the following figures of gazing mode, numbers in circles indicate the numbers op
frames—18frames are equal to 1 second duration. and arrows indicate the sequence of

gazing.
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Table 4 Mean Gazing Duration in Stable Running

subject A subject B
) blink rate' blink rate
conditions Mean (\;hers per  sec* | Me3N (numbers per  sec*
(msec) minute) (msec) minute)
60 m/h 500 13.3 2.3 826 - 3.5
automobile
60km/h 605 21.8 5.5
*2
400 | 60km/h 159 40.5 3.1
motor-
cycle 30km/h 299 20.7 8.7
50
60km/h 187 64.8 10.7
* duration analyzed

*2  changing lane

1) EHEOCHS (FH60kmETT)

DHEBREA  RTE, BEEVITNEOR-TEVETERERHENOkM TET L T
WERBAOBEERREN 11-ab, IKRT, Ril—aid 3.78H GETEHEK6Im), Ni1—
bikZhicH 3.50H GEFEENS8L) 0boTh b, Hil—b BUREERTERET
ROMBMHEERRERT, 77X0bb, BEEIIN S X CHENES OEEIC 1 ~1.5secd
BRAREUVLERSREY 50TV 5, EREBNTOBRBEMHICREINS X 5 KHA—EFIC
EESHT SN TOTOERARKRLICHZREECBEH LTV 35 O & iFSEIUCKE
CEERHZSDOLREDLNIEY, (COBEIEERLTEEHAATOTA v —7 OFEHER
B E MY B E150msect L F151msecTH B) , £ ZTOEHERR, A0 Twl T
EE->THEDBEMUILOIHBARLUTL BT EDBEEAE L VR F E { O 4 focus
of expansion) %2E#HL, BLOEOETUE, #EFRELETE=2-L T30
#2503 (Gordon, 1966 DREFHIRFE AR, Thomas, 1968DREREEHEEBHER) .
BbbE, COXIBEFTHEETRZOBICHLTFFAN—Db DY vHBEELTHD,
BREFOARFREEC VR BICEBNERSTE OBV ILEZRT EEILNL S,

L L, REEFTEEBICBWTEICER M ocus of expansion IEICHT SR TWBEbiF
TRV, Hil—ald, Hil—bOEMOEEMRRERTHEROBESMI3—DbITH~3
CHEBTHEINEOBEHIII 7 —OBERMUAR, COBTOEREOY = v 2ERATIFE
DbDTIEIEL, TTTOY = KD IZfocus of expansion TEIIEHM—BIFIC Gk
HHBVRTHEHEERBTVEVIBR—THEEZBL N5, EFMOBAMEIC 445
msecDER (* v ¥ = TEEEERHMZE BT & 65msec) BAT LNTVEL, Thi3ZD
BETO K34 N—DOKBHLEUEENCERBROBVEREEZ OND, AROBE
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L~ P

Figure 12 A gazing mode in stable driving (automobile ; 60km/h ;
subject B ; frame 597-659).

DEHIRZDEBEOHBREDEH KEOFTIZRRT L L ImANS 54 (Kahneman,
1973; Frust, 1971; Moskowitz, et al., 1977) Kl11—a , b OERREETRED F 7 4 - O
F D KED Ky o O BRI O B #i 2 8 (Senders, Kristofferson, et, al., 1967; Ceder,
1977) ZRT bOhbENIL, |
P WEBEB SEBREAOEDHII—a tEEZE—EF TOHREBOREFAEREKI2IC
AT (358, WE8mET, EFMERETER . EMREERERIC 2 BORTENE
BELTOREZBROCTHBREADOEALRA L TH S, RIFEFEOHEICI7Ta <, 945msecd
BHEBSATONTV A GARFERBALIARTH LY, TNUNOERKRRABHETVE S TH
b, TIbL, ZARACERSIXVEZL AT LTS, COBEOEMIHICBIKREE
EMBREIN, IONZORHACREESTNHVLZ L2 K50FERAEL 1 ED 7 v 7 DB
HLUTWOW, Lichs-> T, fIARALEAOCOERRBREEBOERL JCBEERMALOER
BERTDOEEZEZIDLND, fiF, HBREADES (Hll—a, b) KHEEFICIEEERHN
QLEAELBREEHIBBEINTOLLEY, 20VThEH L THERMERBRO LD -
7o (RCREAN B HIRIC D EMFIFOERMBTEZHOOTVEY) o COFEER, AHRORR
KBOTHHBRBICK > TZOETHRT 2TFHOY = < BRILY, TOHBRE UTERN
ERTEHOEENREINILODLEELONS, SHIKIDOY =~ DMEER, Kl (1966) @
VAT LEDBANBREICHT I2RZIHOERLLZ0TRBVILEEZLONG, TOD
HRERTOHEBBATICORTBEREF U ETROERTHCORON 5,

2) “HREDOERA

1) 50ccEA BirE GETHEE30km/h, $EEA) 13 (3.4sec [, EITHEBE K28
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6 G
Nedian barriar

(7

hnM\

side walk

edge fane mark

Figure 13 A gazing mode in stable riding (light motorcycle ;
30km/h ; subject A ; frame 587-643).

m, EFBEIETEROLR) CHEBRETRYT, NREXEETROTEEERE O
PIEAESREINT NG, TS5, OREOREAESBELD L — v HECAT bh,
ZRICH - CHIROEERERBBIT S5, B OMFICSBEERIY 5T 355
RETHICRELNBVEL ORE~OEENRISh TV 5, QEBEFBCREL L 1 ~
1580 EF OF —EHEA~OEERE SN, O E EmBEFRIC kS < b
FEREL TS, CCTOETHREOHERBIDPRD XL, T IBEOEERIIEA
EEELTV, KbhbbFBEAMORRIE S C AMERS N, —HEEERICR
BEETHRB O OEERBCE  ORBEMNLDNTVS T EABFINE, LbL, che

side walk

Figure 14 A gazing mode in stable riding (heavy motorcycle ;
60km/h ; sabject A ; frame 398-437).
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A REERERI R OS2 OERLBTNIRSE. 2O LR IEHRD
OEHBHELZEHELL, BHEAELOREEOHDOEROAE BT L > THDLI TS, RL
BELSERENTOZIN OB LI ETEBHAL, ERUEED inEEKR, MnEE
ERTELLCENEERBICEBRINT VS, TIREFEERHICIIEFFRIERE L 0%
T OOERERNEDOETHIBEOEHIRMEMEL, RENFERENOHLLIRERVE
BBELIABEEEIOLN S,

i)400cc BB _#E (EfTHE 60km/h, HBREA) Rligic @R (2.2sec], #
3TmE) 2RT, ZOHBACRIETUBEIETERORZPRTH S, ERUERLD
BEABEE0EA S BH U TRELANCEE-THD, PROUKEOEALBYLLCE
BoTd, COCERMBEERRICIEEREOER L FEBICHLRIC X > TETAE
DHERBILINDZ L EERRT b, HREMHBEE 0kn/hETOHELRE I A3 EHRER
MBS SIEL B >TNBRCETHS (FHERBMIZEMAEHE30km/hiEFT T299msec,
BB —#HE 60km/h EfTT159msec) , T DT &I3HEE LRICHRE S BATREM b OERL
BEOMMEEEEEOEHEITHE->TVAE L EARTEBRANG, HELRICEILHIE
BNBEOREMIECHL OBEFERCBOTRENVWEEZELLOND, T ICRAIGOTHIH
HLUVBEADOMRETOETEEDOEREM~O 2R (Cohen, 1976) L OHEN Ro 1
5o

3—2 HHEBHFEAFSEHOEERR (FFHERRMZESICRT)

Table § Mean Gazing Duration in Passing by Parked Vehicles.

subject A subject B
blink rate blink rate blink rate
conditions Mean (i mbers per sec M3 (numbers per sec| M€ (numbers per
(msec) minute) (msec)  minute) (msec) minute)
automobile _
60km/h 973 32.0 1.9 373 7.6 673 16.0
50cc
30km/h| 337 — 3.0] 261  (150.7) 7.6 299 75.4
motor- | gaec 221 47.6 3.5 221 47.6
cycle 60km/h
Mean 279 23.8 261 (150.7) 260 61.5

1) HREOHE

i) DHERE 60km/hET (BEREA) EERBNEEET 58 OBAICIEHE UHER
EOMREZEETHEAROERBRI—HHRELAORVESR (R11—Db) —#REN2
EOHEEENOERB AR LNII,
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’ <
side walk parking area g

7

L

Figure 15 A gazing mode in passing near parked vehicles(antomo-
bile ; 60km/h ; Subject B ; frame 720-768).

i) PH#ERE 60km/hET (FEEB) 15 ( 2.7, EfTEREN4Sm) TREHEE
W&, MIHTETHFORNBEE—F, ERERCETE2 EVFEL , HREADETRH X
DIRVEBPPEBETH 2 PHREADE AL BHOLICERDITROEREL . TELDL,
ERGOBREERMNE, ST RECHSOERLBEOHFETREOERIBRVEIH
T3, ZORDEKRTIR GEERBRZEIKT Z) AR 2ER U BB EERA
ARERLTVS, TROLEEERAGEERICRERRMTIOBRR—ERISRET 3
UIZ0d  ABEFOPT P 5 TREOVDEFH DI SED TLRODPEEOHBE—ETEL,
BEEGHICE S LHHORBEZTE > TRCBEVEEERMEZERT 0S8 — v

Figure 16 A gazing mode in passing near parked vehicles (light
motorcycle ; 30km/h ; subject B ; frame 1226-1292) .
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ZRLTWNE, 88, TOFHAOETEICIEFREMT RO TRV, BIRIKX T
ZOHEDE=2 —%fT -T2 EBbd, fiF, BBREAOEECE, REBC OB
AXDBRPHYUTHEL, COWRBEOLIBHERIE >RV, BEEHORE
HEREIRCE - TRBTE 20, AOLUHLOER, BHEFROARBEOFTEILE O
BREZETRTRLVCAVEEZEZONS, COLIK, BUBEICBITATYEH]
FROFRVE, BREZOBNC & OBBEDTRVHFOBAZNEEGHICKBINATL
%,

2) ZlREOESE

D BEAZERE 0km/hET (HEBREB) 16 ( 3.7FRE, EBITHEEEASIm) CER
BRERT, COBRCREMTMERETEROLBT, L AOBREEFLERLL, ETE
B, BRERCETENSE 1 EEET %, CORICRUIHLIBENCEY A FI5-BXU
A= F2—=2ZERL TV 3 F—#8RE, H—RR TOMKE 60km/hE T OEFEKER
CHETZLERALL I CEEERMHAOERMBERICTON T Y, B2 3RZOFFE
HEESERAE LTV A2 & (HREEREIT3msec, B EEKR 261msec), @% 4 F 3
5 —TRADCHEREZLTVWAC L, ORERFHOLLICELICRIC S ITBEEERTLEE
KLTVWBELETHE, THbh, “REESETHC REERAYEEET 284108

Table § Mean Gazing Duration during Overtaking.

subject A subject B Mean
blink rate blink rate blink rate
) Mean Mean Mean
conditions (msecy (Rumbers sec. (msec) (Pumbers sec. (msec) (numbers
per minute) per minute) per minute)

281 8.6 7.0 281 8.6
overtaking

355 14.5 4.1 355 145
243 26.7 4.2| 243 26.7

Passing 362 0.0 9.6 | 362 0.0

O
e
Over taking| so11owing) [
/\
[

/ -] N

Being 50cc ; 30km/h 250 21.7 5.8 250 21.7
overtaken | 50cc ; 45km/h 207 68.8 8.7 297 68.8
Mean overtaking UL 281 8.6 247 20.6 310 14.6

light
Mean being motor- 274 45.3 274 45.3

cycle
ovevtaken (50cc)

!
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BEINZTENHDL2EOERMIKINIC LKL I 00, BEERHHFBBIICEKFE
WOGEDEREHALBOTNEL OB, X, ETMESEBTH 2O CHEERH SR
BERICHOEEEFHORE, FTOMLOFBEARALBTTNERLRL, ZhE R
KEEETREA U EL ORTEREER LTS LRV, Ch itk 2MEREEL O
BRABDOHEEVEERBICR I, RELBEREOMMIFEERKBOERIIC X
S THDLDLTVS,

i) BEAHEE 60km/h T EBEA) EEEBERIBERT 508, K16 (30km/h
BT, BBREB) LEMNUAERERRABR OGN, COFREFIWRE COREHEFHALER
HICRBEEEFHNEOERETOUEL - DICH L, CCTREEERAREOE R BT b
h, —REEGROBHEROALELEOKRE X, ELEHOKREINIS>SEoHhE (FH
BRI E EE, 973msec, TBABEER 2imsecTH3) o

3—3 VREEHHOEGARK (BVHERKRER6ICTY)
1)  60km/h EfT (FHREFA)
RUDETEREETLZ ORFICETEN 1 BEEL, 2V TEBERICERBITL
TBELUTT S BAOERSRO—FERLT ( 168/, #W2TnE) KR, BlTEHL
EROEEFERKHEIZ 281msecTdH U 7] UHERE O iR E 60km/h COREETT, HEEFHM
FRBRICIEANTEP E->TED, BRICHEL I FEANOBAERBRLTVAEEELD
Nd, NITREREREFTH S0, CONDRICEY M4 FI 5 —kKX5BEERLOERRE

median barriar

side walk 2

1
x 6 )eside mircor

Figure 17 A gazing mode in changing lanes for overtaking(automo-
bile ; 60km/h ; subject A ; frame 348-376).

BEELRVCEEZRERLTO S (EHEBEMIZ778msec) , Z0D%, RICALNE L5k
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TELARBIXUZORMFEZOZTS UL IBVHUTERETE - T, BEOEAMNBEDE=4
—BIUBBLUTO L EORIEZERL TS, X, COBEIA FI5—ICX3%FOH
FER(6 2=, 333msec) 2fT-> T35, L%, EREERIFIRTT LOoD0H558ICHH
U4 FI7 -tk 2% %R (333msec) BFREHLNZODHK, KENEL DY 2 —54
VASEDEBC X ZETMBEDE =% —, BIXURHEL OEZBTOh T3S, BLE
MBERICAD b v 7 EWELEBBLTOBAIKE, BEETHORBEHISESRKE—
HELANDFEHE KT TICEE > TITEDDHY, ELF v 70 SREALATE=% —
LT3, ZDOLICHANIODLLEA D ETHTADEOREERER AL TY LY

Figure 1§ A gazing mode in changing lanes (automobile ; 60km/h ;
subject B ; frame (88-227).

Y

Figure 19 A gazing mode during following (in a harry) (automo-
bile ; 60km/h ; sulject B ; frame 228-302).
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ILEBRRBC CTRPBITRINTN S, T, BERICREREEL T 3 BBICEENE
BBRXBRON, 317 K XBRGHERMELICIING (CCTOTEMB 1.18, 17
—~OFHERRR0.48%) LRRIC, BEUCEORLOBRFOZER, HOBRIcX 3EF
MEDE=Z -MBTbN b, COCZECLZBHNEEOHKNIIFPHERKHEOEHKLTHE
bUTVD, CCiCR, ZWEREETHIC, WiHER, BEER, ETMEe=4-»<
DDZLITHOHTOEREELDD 2ETOREUM—KELOEHFEREELOY A 74T
DDA UT» T EIRE—BR O N5, 1%, Mourant (1977) RERERERO I 7 —
GHEFHECBRESGOLE U BICHEEBE L O NI EER S, FEEBEBRRER AT
?6?%@@20ﬁ%56&%ﬁbkﬁ,CCTwiif&ﬁﬁﬁm,%@ﬁfﬁoto
i) 60km/hEST (BEEB)
ETESETERBBERCEL 1 BEAEL, LELOMBRARAHRECHY ZO%RE
MY EHEGOERERXNERI8 ( 2.28MH, H3TmET) , K19 ( 4.18H, #¥69mEFT) i
RT. HISREHRMEENTH 548, ZOEANIC278msecT, HiCZ D T HETIC 444msecT
BAYAFI5 I RBEOFEERRERALTNDS, CITHE2HEDETE~DERD
HEEBLURTEOHP S Z O ORTOEZRNWERIRI 0, FHERKRMIZ 433msec
THb, COBBERZEREFERO I 7 —c &k 2R FHIEE, BHEE SEBREAICKE~NS
EBIVD, BHERETEIBHBENL > TH 3, HIGZEMBERICA - e BDERE
ERETOREEEREZRT, RKRON D LS ICEEREBENLEVERICOz - TiTbh,
BORBOTEENEINTE Y FHERIEMIZ243msecTH % & T CREERMAH60km/h
THBEDICHFRLIBNT, HBREAIHIBOBRD ORBR I B LEEINDS, R-TH
TEANDOER, YERTEOEIOZORDORFOBERBALNS LFAKICAE—F £ —4
—~NDOERBRINTV S, X, EBEHEL OEMFORERFEH~3 3~ (167msec)
DEBRBSHONZIBCOL S BERRZMEOE DEACHRONT, BMCERRREGREE
ZoNB, BBZDOEI3BEDOREL D > THEEOYNEBIC 4 3= (222msec) DOER
BHEFONTNE, ZORIKELNS 1 o= (56msec) OEFICRREEEHFOT7/ < —
7ERZBACSRCDOPBETINTV S, TUbE, HENEVEHAOBERE I LT
12~DEERDD, TO5bD2 ORRVBEFHOTETELHELONEY, 20D 2
DRBRVEL, CNORBOICIIBREFGOEND 2 0VIR T VEERRTOTRIEOH
EBbNB, Mourant, et al,, (1969) IBRTEICERL TV EBADIESHZ D TRVE
AL HEROENERSH EEBHOE RS & GrTEDOERE LB VEE 270msec
BREKF305msec) ZRLTHD CHRYEROBREFOEATH 555, COHEERIFELE
RTH->THEREORBICE - THERBRANEL C LERT, CORLEELBIKREERT
ERICA->TOEIC 7 — KX 3 ETER LOBKRBEORTEHERT 20, COLx, 2
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a car changing lane

Figure 20 A gazing mode when overtaken (light motoucycle ;
45km/h ; subject A; frame 1210-1263).

7 —ICERMBTONEH 2 ADIICTSRLAICECRDN, ZOKT TIREEQHER
DEFHIEINTV B EBHEEI NI,

3—4 ZRESEBEINIBAOEERR (FEHEEREEE6I1CRY)

) BEABREE 465km/hET HREA) BHEOETHESETERERT, 7§
FOEMBERCET LS v /7B 1E, TORCERBRAEIEBELEL, TONO 1 EH55E
FTEBICA - TREZEAOEERRZ K20 (3 BH, WIBmE) KRT, COHDRICE
BAHA4FI5-~OFERMN2ME (500msect 1,000msecDER) BEINTWVD, T TOD
EbiE- R, OZREETOMORE CRELCKESHEEBHSEON 5 O K
U, CZTRIF-%2R2BETIAERBELAEHDTTA 42 5 TL LA THERA
BRROZIELALEFH LIV L, @FHEHRRMIL 297Tmsec T ZBEETDMORER
LESHOHERERRIRKICRINE XS I 7 —DIARBRFREL OEBICEET S C
LTHbB, (ZO22D0EMRAZOMDFIHTEIELII, ) TIbb RESUREICE
BINZHEAICE, EREEHETA ORFREICHY, ZZIKEHEERBL, FIHER
BEAZETE=2—LTWVW3&IThHb, LOUMFOHELWEROERIEEICIE > T
ZEWEINTRBEFEEICODEBBCE -TRBEHELEVZ XS,

i) FEAH#EE 0km/hETTRHFICREERDH 2 540K (WREA) E
IR ESETERLEBT, EMTEREETT2RAFRCERIN S EHNOESR & R % K21
( 2.58M, #¥2lmET) WRT, CCTCRIHFHEFICHEREN 1A, ETEREER
BT RITESE 3 BEAT 2, EARKRIERT S48, £of (K20) TRERSIZE
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Table 7 Mean Gazing Duration in Passing through an Entrance Route.

subject A subject B Mean
conditions Mean(msec) Mean(msec) Mean(msec)
automobile 321 393 357
400cc 306 306
50cc 328 228 278
motorcycle
Mean 317 228 272

AEFRLDOBEICHT ONTWRZDOIE L, CCTREFBEERELIOERSTbATY
5, LLZZTHI 7 —~OERZEDT, BHOBHBELALRONTHREORE
REERLTOBOTRIENDEEL OGNS, (37 —ERRBVTNSREES 2y Tz
HNTV3), COBETOREEEEORENRER, PLRICX3EFNEREL T
FEETHBO 1D O WBHE  OBEER, ¥4 F 15— X% HRE, FHEHfE
ORTOESR, BLUHFOERTHY, WHRFEFLIELDLE TS, CTTD
AT 200msec T, SEOBEEHO S VA O R—HBRE O HHERE O FEER
f297mseck D PREP K-> TBV I TOREOLER S LIUVATRBRBINTV S,

3—5 AONOEFEAROERKRK (FFLHERKMEZRTICRY)
BT - ARREOAONDEAKROERKRAELRT, CCTRETEEREERTH

~ I\}ll//
44 (9 7 /
9 ~ ‘g 1321 /

2 3)
I 4

g
5. 4

9

1 5,
: /2
Figure 21 A gazing sequeuce in passing through an entrance route
(automobile ; subject A ; frame 1033-1200).
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%o UTICRITRTRYUBEREEODCVDEET LTV L ELTE->TOEMEREH
TV, EARBBRPOROERHTRTEBD TH S, EREFORIIZRTDIC, B
DEERFEL LRI bOREEMICH O,

1) MHmEEAR (BREA)

- 21 (3.7TRRD) WRENB X IKERORIIBRO L S ILfTEbh TS, 1, AOK
X ULrdHICFEMEZEET 2EEEZTEROMAEMRSEEBECOVTORY 2 20 5,
2, EATEIDICPPREAVZHD B ELRAMKICI 7 —THRAZHERL, €O%, FaIFE
ffih (Wa—3—) 2880, EEREORERE LTOREEZDDPATEA L TW <,
3, BEEORIFOAEMNAEZEE UBERDON 2 —F ~OMNBERREEZ D0, 4, BIH b
3 v 7 (Bilkth) OBREFE-1%, —BEEOHROREAL LTORE (Ra—3-—)
ZERL, AT, GELLRIDIPOKEHEROBFOKRTFERS, COLHIC, THET
OD_HRERELETTIHELEL > TERDIZEA LY, Thd oi7i S HiEETHER
DEEFRERDOILDITEDLNTOE XD TH %,

2) ENBEBEEEARE WBREA)

EERBEHIIERT I2BEEORIIBROEBDTH S, 1, FIHOMEMEIOER, T
DO, TREEARTA L NMEMOFEICL ZMENBORYSHRTFRb L TE S
T, MEMOBEERSTEONTN S, 2, FIREBRICEZOEOBEERETIE I,
3, —EEORERBICBFTOREYOR S X UHK®ROBEEREL LGED, LRI THLVICTE
> T3,

COX I CHBMRVERE GBRMHNEm) OEEETRICE, KVERERETRER
BT, ZHREEGETIEMTNEDORR, ENTFTEAMOREDCE { RALRTHTEONT
VWEXITHDS, (BMEOERIABEHRETEEALLICTRbOOATNS) . i, MRE
BEHICRETUEORR, HEORFAOBREDOE A BHIMMETTEOLNTVELITH
v, BEOHEE, _RECSEISEFYUMRCRBRINTV S, 58, LOADHOEER
BREEDTHRIFTSL, A—EHBEOR—EEOERTO LT LOBEEKELR LB E
BRTERD 1D, KOKREBERODIDERFTEL, DEDOFEENSRINZD
TREVWAEEDN 5,

REREEEDILDERBARETRI, B, g#RECL-TRLIBCLPRENI, £
DOEBNAEE UTEEERBEEZ LY, e ELEERE, REOSEYE, HR
WE, ZRBRT 560 TREBVDER L, UTTRHREZBEILADETEEREZH &
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Table § Visual Tasks in the Running Situations Inferred in the Experiment.
Visual g it
' el
= o < [} b= Q <
faast > (<] (]
Task ‘E‘-c w8 | S |5 w g o gL w Y Ew ©
WS | S8 W sw e SwE | ES g |58 Wy,
E&|Sw| .8 EESELBWESH B (S0, gl g9
: o) Qg | &8 QU= 8Ery s |R3o¥EE B8
running S¥ | B< | 8&d HaCET 3859 87 888528 85
S R | e aSalgagaide 2x |l meEldan 28
S| B5|BE |EESSCERRE BE (305505 65
situation S| EE | SR |ERSELESNE 58 |¥s2g58 58
stable antomobile | F P
running | motorcycle | F |F, P| F
passing near | 2utomobile | F P F
parked cars | motorcycle | F |F, P| F F | F
overtaking | automobile | F |F, P F P F F
(being over-
taken) motorcycle (F, Pi P F |F, P|F, P| F
passing automobile F F F F F
through an
entrance route| motorcycle F F F F F P

Note. F indicates exploration with foveal vision and P with peripheral vision.

%o

1 vz HBRO—-UE—LELEERED
SR
FQIMBEL BRI THRAIMERTOE
EREH OHE L ERE, SEETOHR
BT - TR EERT, (AR
B, ERBECRTLDBIDF LS
NHRTOLDTHIH, CTTREERK
BIUO—BOGRKESHNTCEE S #HE L
72 o) BBURINBIHICKRIBLUVERE

L& - THBREBEDOITI » TV A EREREE
DEEWPRIL D, “wEEEKFICIIEICE

INED® =4 — B LUCREREOHE RIS H

DETHLRINTHEY, FiFEGROTNEC

KBHRE L SIEFOLD OEAREL
2 T b, ETREY, BEET, BHHEERH
fhER, B (MRE), B 3h Ck
BH) . BXUAOBA LR ZICH > THERE,

8004
B AUTOMOBILE
A MOTORCYCLE
700§ .~_~.
!

o i %
) 600# \
2 i ' -
5 500} ‘\‘
P y
2 400 \‘
2 Y
= -
g 300F
= g e T ¢
< -
g g} 44
=

100

G L L 1

I 1
SR PP oT E MEAN
RUNNING SITUATION
Figure 22 Mean gazing duration in each runn-
ing situation. SR indictes stable running; PP
-passing by parked vehicles; OT-overtaking
(automobile) and being overtaken (motor-
cyles’) ; E-passing throgh an entrance route.
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CREEGRODTNICBOTLREOLSERSEMT 5, Tbb, H2ETRRTOY =
YHRDICDD T Y = 2 ~DBEREEBSTOEDLVREI S LICIRE, BB~ XD
CHURBERZEETH S LUOBEHEEGHAFBEERC BT 2 EERASHRECEL > TEX S
B, RACRAZTVEE L DRI £ETRE TCOFEHERBHEZ R T, HicRInTws
IO UEREEGRCRBEES EESENT 3 Ik CEHEREANERIELTVS, C
DT E3, MRETOREETH, d50REACL» TREFEEFHAFEEHICRY =<
PRELDPZD OEBE S - TROKM (650~700msec) DEMREEL OFIH  (focus of
expansion) WHUJTWAZ EERTEELIOND, LT A, BEE, AODEBRDLD
CHRESZEESEN—ER 2 BNOERDOY A 7 VvEEIN—T % LRI NORVERER
HOERILR SIS, COBEOFHERKEIZ 300~350msec £78->TW\Wd, DR
i3, Brown & Poulton (1961) SEizFONINA R 7 XD RUETEESERILT 2ICHE
ITODNLRHBE  (spare mental capacity) DB TR L ED—HERETLEEZI LN
b, AL, RBDHEEFAKE, BRLIERI TRINCEOREEER TOKFEFHOREK
HEONF Y EBREVCERCROND XHCENMCEREEROBVEESTONEEED
HBHTLOEEUBTNRRLR, M7, “MEEERICILRIIC & - THAERRER
RESBEDST (200~250msec) , FERHERREOS E 2 FHERBMOEREMICL > T
HETICENELP LV ERRLTVS, T80, “hHEFEEKICIBEERICLZE
EHREROLRNC LC XD FRRDRESSERL BV E ENBEE L 32EHL
TEBHERIND, ZHREEEROEEFRABESNBEERRICENTEI; LR, 2
MEERBCIZOEANEEREE LTECPLMMBIC X 3 BIREOBERBLUETMNED €
=2 —DBEN, CORBLMORELOLEY, HIiENFCHILLLBEELLN
%o

L ATHEMTEES LR T2 LEEYU D ERESENT 545, < OBNREFEERIICE
HEDRELIEL, A EERT IEAWE LN b, ZIREERRICETRED LRICHE
o> CTEAREREB XUOREETHROTFHERKFHOERILITRINILCLRTDEAER
BLTWaE, EERBMICE SN X 5 K HRESEETHICIEE S OBE &= FFIHO M
LTRHETIERBIDERICTEDNG, O L, ZREFRENMNRCEEIALTL
5T &, ZIRBEOIREFTRERICS ESSBREOET D O—NEERT, )5, MikEERkK
TR EEANOEBEOMREICRENILNC &1, MHEHEERRICIIREE POV TER
TRCEBDIVTE, RUZDC EXEIRBHNDE LB, 1L, BB~
R, TORBBRLAAIZERICE > THLT S, COXDiIK, ZiREERRFICRERN
NARBDBLI COBBIBETEE (BEOERTE) ORESRINLY, DHEE
(mental capacity) D KBS BT NOETRE TCOEIN TV A DERERRENLE
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LU, XVELOTHRY 2 ~HOWYBABHKELE > THZOHRERITLHERBRIICRE
LRIV, MHEEZERRFICRERNIRBESERNZ S EEOHRIZDNIT WS,
REOZLEMNMTE > TZORMBRRZED U ERABERILT 2, BESSEMLIE
A OV EER S REERRICIINDOY RBEHOEERM LD PPEL, ZHEE
ERCPPE,PVT ERSBRNEENEREDOELRTHOTERROILERZLI DN G,

& 2 AT, Mortimer and Jorgeson (1975) 13, EHERERER_REEERICIINEGE
FEERCBOTID RV EEZHREL TS, LI LESE, WHEDERBRICL BERE
MEEHRLIOTREL, T4Av—#~TEoiZLEEE 3 X 3 DBFR» THEITLT
W5 (BFIERTRERDL S IKX20DKFICRTWOEFT L) » HOOHKRICDOT &I
KBENA T AP TWBLEEZL LN S,

2 HEE, RECXI2EERAOMEE

CNE TR LS I ZmEERRORENITH IEIChOEE & 10 BEER, £T
MEDE=2—COEToONTVEINDXHITHD, Oy, PHERBRIIRRICX -
TREKEALT B & H373  ZIREBERRICIIFIC D 2EO critical RBEBICHBZ EEZLD
ha, chilt, HEEARDZOSHREZRIFICE S Wi FRNEROHREIC X 5HE
BRoWEEERCREZECRRONEL - O TREVNEELONS, EEI THEIL
7o T EEER, MREEEROFARAOHEZRIHAOKRINTROL I IKHS » &£ 12 -
7oo ZIREEERICIGES OBRELEBE R EICERT 5, X, MREICEBINIES
CRHFESTCTOAABATE=2 - LTV ER L E33H 5, BEEFAFERFIKIZ, £0
WAL ZBBT 258 SEEEFHSIUCZOMALEERL TV S,

ity , PIBREEERRICIE, BE{OMAREVEREZNDT 2R%W08H 0, ETME, XEE
DEEZRELRTE=2-T& 5, LOUBRBAOEARICIEIE: OBBRTENMNEDKE
HERLEEE DL > TR T &L 5,

EROTREOH BRI L » TRO K S CELT 5, REETRHICIIMURBERIIC I3 T
BROEREFHEL ZER UETCEEBROB O EE S HBERT 5, i ZmEEERII%
BCHEONBEMCEELZERLSNEE L0, BEERANERERKICINE, —6E
T L BEEEEREALORTZ ) S8 ) & 5 BER—BENER Y (Dynomen; Munsch,
1969) KT BLER—WITRONE XD TH b, LMESEBELEZTICELTRIESN -
BEUIEORRDOETFE2EBTEOLT L LI LMRSER, BLULLDE] (2~3BED
DOHEEE I 7 —DHCHT 3LV IR HROEFBUIRINS, EVIREBTOBRET
Rl BRI ER, BROEHEZELVRETORROHRIC X 2BROENDSHES L
oo ZEREPSUREICEMINIBAKE, EREHOSRREFGORLL, VHIEHEE
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EENBBCLE > TOAPOL S IWRENEES NI, S50, ZREMNERIN, DO
FBEERAEET 5B, £F L - L BBEEROEFRED > Sisbhic,
PEDXdic, B—ORRTH-THEBLE->T, X, A—DEBETHRNIKCEL > TE
REANG Y =< BEBOFERORE, KE, FEBBER L ENREINS,

3 MAKXZEEHEROHER

T TRELIZEMCBOTESEENR SN O PUREE iR O B BEEFHAE~DIE
ROBETH > BURRICBNT, HBREARZORERZTNHLT, HREBRLIED
BEPOLERL, E50THLO U BEER, BAEALTE> TV, CHRITARER
ReEBicd 3 2, TREOHERRTEEZONS, LKL, COZLR—ERLOHE
BORE,GWHETER, i, BEEBOI 7 KX HEARIEREADHTNPORLE
BT > T (2L, 1 EOEREBBIKEZERZRY) . HREARBBRFOBEIEEL LD
2RV, HREBRIIIFERANOERZIVETUEILVIERSLLICE DN
%o

CCTRHRBELELT, 35— BHEBOEROBHXOERICL2Z0MEREHRLTEL, ™®
WEEENCST 27 - FRICKX Z2BFTEHRIILASLONTODOH L, ZhEER
BACRAEDY A F 5 —FEBCEBIKRECATCRG O, 2OMICRATFERSET
RAlggeEZ oM, COCERERMMBEE UTERELEDLNL S,

4 FELHEME

PDEokdic, EREEICET 2RENTE (THNERORE, 2+77V-) &, K
W, H5E, BF, BACX-TERD, pORENUEESERERLBULD0THST &8
R Ihic, BEETHICBVTRPLEE AEBRICK 2BHRLE BIfcX 2E58H,
I X 2REEOKRDEL, FlZi¥Mackworth & Morandi, 1967 ; Kaluger., & Smith,
1970) HEBCTEONTY 4, ZOKH - BRURE, RIE)OWRE, BENCREBLO
bDOHH b, CNRBEBHCHRLHLALTYE, COL LKL ->TZOHETOEERRRICHT
BAKIIEY 2w DBL, EEBTRONLTYL bDEELOND, YERTRCOHRES
ERHOSREO—EALERBEISORESE Ui, 8T, CCTHELEZC LR, OhIKE
BEEEECHAL, poh0RE BARE ORBLBZFEHTRIDEVI T L, BLY,
ZOETHERLTO Y=2<vDETH 5, CD2ORBAHWLTELLNLBVD, BUHOM
BERELTR, EDLIBRIITOLKESERERT2WOBATY L H», H—OERKFHE
THVDRBHBEREESEZTVI 50, ELBEOHBEEZEBVI HLEL EOILEVD
CEICIEA D, CTiTizkEE (kill) 28 bDEHFH T 5, Boynton (1958 ;cited in
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Haber,1973) i ¥ = v MRBMEBFIC B TRBERS TSN EREZ DD/ vy + OFHY
EHRRIZ 200msecTH Y Ub b HUHRBEEICT ¢, HFRBROBENEOEBEREI 330
msec THAHLEERRLTWVS, Snyder (1973) ¥ I 2 L — % —TOERBICEBORES
#E LT 3%, Mourant & Rockwell (1972) BHI0E N 5 4 /S — OEMREIRBEE F 5 4
N DEFEEBRI VRN E2RL, Mourant & Rockwell (1977) B#EE F 5 45—t 3
S—DEREFHERIOPENCTRICEERLTVS, Hebb (1968) IZIEIREE)
PARFERCEETHIDBRAOREEET L 202 RALRBRTT AL EAFRRL
T3, X, BEELI3BNIC Kaluger & Smith (1972) BWRA P VAT TRIFI 4 /5—0D
BLREBEDIKRT T 5 &%, Moskowitz, Ziedman & Sharma(1976) 27w = ——wf;%ﬂf(ﬁg;
DEEY I ab—Ya YTEEBHEOEL 25 &%, X, Morton (1964) REZICBNTH
LOEMTHIRCR—EHOERTEENS 28HOR BB EEZRLTNE, Thbid
WENny, BHRHERNTEHESRE, Batk, X v X, Kl, REREFLOBE K E R
U, RxDAROMFEDOEBICEE LSS, Uh UARBRNCEHBERENTHEZEL 0D
RERTBNL ¥ == (Neisser, 1976) % 2 VW iZ@MRE (B111978) TH 5, Gould
(1976) DBRB EHKEHBAREZEHEOS 3 FHRNEETH B, & 53 Posner
(1978) RBAICHOTIE, 2CRHSDRANEVS L EXD b2 CICMMBDIB B &1
L EMEBETH S ERNTVS, Furst (1971 BRIEA~ OB LTS B0 BE{Lic
Ko THRBFEPETI 2 2R, ZO5EEE RAKICZ OB EREERNICRLTY
%, Mourant & Rockwell (1969) RETa — AT A EEROMMBDLILELIC LS
ALUTO5S, BABBREADORENTHEZES, $RILTILEVIETRLCENTER
WA, —ERERINSEEESICRESTERY, BREEL v v, RORBEOERKEE,
ZOEE, BENTHEOLPOY ORBILBLBOR 2 DERTNEKSLBETH 5,
ZOBED12E L TRA BENROEFREEER N GETELIR) « THHEERTE
REHELEFHEOLAZRAL T, BREFHONEERENTHO~AHEOEE/LL D 12 D
| i, EEREZCOBTORREDORRE, TORROGOBENERESKCHE + 2 B2
B, ERZHELOOLLTERTEE, XDZLOBHBBEBLNEEEDNS, ChiTDV
THRBE2HDTHRE L,
P AMERETIICHOEOEE, RIUBEE, ZEYICEEEERLHEL VL
i, CCRBELSEAERLLEFESETOREEET,
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VISUAL BEHAVIOR IN DRIVING
— AN EYE MOVEMENT STUDY —

TOSHIAKI MIURA

Visual perception is generally said to be an intervening variable between environ-
ment and behavior. However, as Neisser(1976) claims almost all researches of visual
recognition are engaged in specifying mechanisms of construction of internal repre-
sentation of visual stimuli in experimental vacuum and so lack ecological validity. With
these kinds of approaches, we could not understand visual behavior in actual situations.

The present study attempted to examine some aspects of visual behavior in a driv-
ing situation. As Nagayama(1966) stresses, it is indispensable for drivers to
make active predictions sequentially as to existence or nonexistence of hazardous events.
Drivers should form a spatio-temporal context and, thus, construct schemata for relevant
situation. In driving, tempral density of information input and rate of information pro-
cessing (anticipatory exploration, testing, judgement and decision, and verification)are
relatively higher. And the purpose for drivers seems to be relatively clear, that is, to
secure their safety.

The purpose of the present eye movement study is not to examine how drivers con
struct mental pictures of relevant situations but to investigate the way they exploreand
consturct schemata. Eye movement patterns could be a phenotype of schemata, tha geno-
typeof visual behavior. Our preceding study concerningthe safety of motorcyclists in com-
parison with that of automobile drivers suggested that motorcyclists tend to explore
immediate road surface more frequently and superficially. In the present experiment, it
was attempted to introduce a speed variable to examine its effect on information pro-
cessing rate (or temporal work load). Independent variables were, kind of vehicles
(three levels ; automobile, light motorcycle and heavy motorcycle) and speed (three
levels ; 30km/h, 45km/h, 60km/h). Dependent variables were as follows. 1) As a
frame of visual exploration, mean location of converging points of road surface and
their variance. 2) As overall spatial characteristics of exploration, mean location of
fixations ralative to the converging point and their distribution (standard deviation and
relative redundancy). 3) As overall temporal characteristics of exploration, fixation
duration and its distribution. 4) For the more informative measure of visual behavior
in some driving situations(stable running, passing by parked vehicles and overtaking),
sequence of gazing (scan path) and mean gazing duration independent of minute sac-
cadic movements were examined.

The results clearly demonstrated that visual behavior in driving depends upon
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running situations, kind of vehicles and subjects. The differences caused from these
factors were most clearly reflected in gazing sequence, and their most informative quan-
titative measure was mean gazing duration. This could reflect depth exploration and a
multiplicity of visual tasks in driving (in the experiment, exploration of road surface
condition, exploration of further ahead, monitoring running position, observation of the
area ahead of preceding vehicles, assuring backward situations, exploration of parking
zones and others).

The effect of speed was demonstrated clearer in riding motorcycles. With higher
the speed, vertical variance of converging points of road surface and fixation points
became larger and fixation duration became shorter. In driving an automobile, the
higher the speed was, the more compact the distribution of fixation points was, but
' consistent shortening of fixation duration was not detected. These findings reflect
a fundamental difference between riding a motorcycle and driving an automobile.
Motorcyclists tend to explore immediate road surface condition and they are under some
kind of stress caused by exposure without any frame. When driving an automobile,
these are almost irrelevant. It follows that basic visual work-load or amount of basic
spare capacity differs, and the schemata seems to be different. In driving an auto-
mobile, in contrast to the effect of running speed on fixation duration, the effect of
the multiplicity of visual tasks on gazing duration was found. In riding motorcycles,
however, the latter effect was not so clearly found. This finding may indicate that
increased multiplicity of motorcyclists’ visual task cannot be compensated by shorten-
ing mean gazing duration, but might be compensated by reducing depth of processing.
Whereas, in driving an automobile, the increased multiplicity of visual tasks seems
to be compensated by reducing spare capacity. Individual difference was found in
anticipatory exploration. One subject seems to be oriented forward, and the other
backward.

It is generally said that foveal and peripheral visual processing are time-shared.
However it should also be stressed that foveal multi-visual-tasks are performed
sequentially and circularly. Here, drivers’ cognitive strategy, anticipation and
sensitivity to potential hazard are important. Relationship among gazing duration,
skill and schemata was briefly mentioned. We are now confirming the findings in a
laboratory experiments and introducing subjects’ verbal report as to degree of their
stress, rating of hazard of relevant situations and others to the eye-movement study.



