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BULHTS) - B/ —

—ERE BT 2 L L T—

U ®IiT

RAVBEEOHE T2 ATV 30O &0 S IR 3O TRBECEETH 3,
4 HOHIHED 3 WZEARIIEO RIS O § OPEBEOAR - BHIE Wb b H B3 h e
W LEREBATHBEZDOHEDORO DRI JICHERERS B 2EBRVOIHEETHA I,
ZHUVRHMBICCCTRILLALRNWC LT3, ZRTROWHIAPLF22FIC0 X
VWOMDENI L EREALBE, FLTENRIZA LBFEEUVRNC EDBVREETEEL
THZNPDEODCHIEREVTCVBCEICEFE EVRRABZDIERTHB, UL, &
h ) 7T NVISEBAZEEY 120D TH B,

RNEFISREDEEG R TCORLBSE TOMAEL b [HFRIE DD TEIRE U totality
EUT, TEMCARSh, Z0OFENIC & - TSI P R SN 3 .| OFEF,1972)
&R, MEBORBOHH TR, BRBAINZ G TOMNMIBARINZY, ENIBIBT
LB, T D Snon-perceptiony &) BEENSIBILICNS L&D T, perception T
72 { T non-perception @ X H =X LP+ABPINIZNE, E51bEbV.] O,
1977) RT3, BIIREORERTELHENFREHE TR S TRV W0
SR ERAPKRTRARSF > T3, HERTHETERPE T30S Z0ERICD
ZERZHRBIIVEEEC AT LR T3 THE (A, 1978), £l (1966) &
SEETEIC DWW T [HR B O RIBRAEIS O 12 D W HIETARL R sk TR bR Iz b,
YK DIEL 3 2R T 3 ICDIHED TN B ] v i, EEEBEOREN S F 5 LEER
Wik TRTW328 0 IZ8B LR ERTIRVWIIY, UL, PRIRTHE,.] (21,1979,
Neisser (1976) X558, & 3 WVWE R 3 C L IdEREDO—>TdH % &, ¥ 72 Shaw and Bransford
AITT) W THMET 2LV CERABLETH D, 1TB/TICLETHY, HMEERN3C
EThHB] LB~ T 3B,

COE SRS &N S TERBWTE, Hid 20O, (tacit knowledge)
EUTOHERER O 4 x —2 (Kolers, 1980), HIH, fTA%2EL 0L UTO F A KK
(Neisser, 1976), 735>, &2#: (Hester, 1977) BWEBETH 3 C 13035 T TH IR0,
UU, TRORWETEZVENVATD O, WHIVERAT 2O E 5 B I R
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B3ETABEL, SHROMFCETZTEREL WX S Klbnd, Bic, EREE T
Zh b 2 RIEANCHTEIL, BT3P sbdTE#HUW, ZhiEHEHU T2 L /—F&H
TEEBRT3CEVHLCEWVI LRI k3, EREE IS 3 AHRE L OEBREHEEITC
BT BIHEHRED L 5 WREBRPEAL TCOIWEEBZNE WS T it X3, Eicfifed
DIICRIEOPEVIBEEL IZCEBWD, IHICRBICLEDINIIEROEEEZN
WED L FTHOMICH Y I RMENE DB L ERH L, ZDOMORIGTITHELL,

CTTRRD K 5 5PA D 2 WRENOBELE2ZA TH 5, HE (H3WVILH
A& (mental capacity), BIE (resorce)) D[EIIJTTE NS CEBZDHEETOH 3 AFOFE >
R4 2~ O—~[EHZEBRTIIDTHE LEBATIBLUARBNWTHA ), HEE
OFNG & IBEREENIN T U & —W—IS U isn s, IRRREBIREZ ORI HO—>01F
BLixHB330TH3, REFOD I LBEDOHCHOHEEFIZEATOT»2°~5° DHEMH U »
broizv, U EHEAIC T 3 10E% § DIRRRONREEE)E 52 ) 1 WEic3 ~4E4E
UTwd, UL T OEEDOHVHLHEEZ ECIKEDL ST TP ENI T LR
BERNTTE) 239 2 LTRABFHO 25233700 LBA NS,

D2 E KT EDO X 3 BERZB/BIPEV I CE2EA 3 LTHERENEELE
AbN 3, ThEEBChLRBOED OFDREP L EDL ) BIEWEEIPEVI T
EYEETHB, BEOMIHOEEEY, BRP2BFOEEL £ (internal repre-

X K . % e . Bk
schema skill sensitivity
N

T - RR

anticipation - retention

e ~
% W E B F R KR &
information acquisition attention allocation

—J5ME L L TORBES

[——— eye movement

PR A= i = B B A 5
gazing duration - functional
visual field

1 (Figure 1)
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sentation) FRRIC BET 3 HOHD BEIZEL 2 DF LR I3BERO—2RAONHREDOH

b DEIRE D b EIERTH 3, T, EEOBETOABEEA 3 L CEURBROE
BERABCEERZC X TR EEEUIIERORE, BHOTBRWETH 3, Tbb, &
FERZEDI I EOEETHIL, RELTVB3OMEWS CEITHRETE2ZEA S L
TExhbHOTEHEETH 3,

B2 OLIBIOMIERER CHAREZRE T3 C ik Y, EEAEAD 3V ILBERERL
R BUEEEROEEOTCTOBERPEERZMEL UTHERUIIOTH 328, &
TERRLDOLUAIOMITREROES 2R T3 L &, biAD T, EEMRME BUEOMES
FICHRETS B,

1. SEEiFRETPE L b —IB OBk

FEU L IX=1 (1979), Miura and Nagayama (1980) %L CuIzidsiav, 20T
XY, ZERIMSCIR O COBBMEEO TSN 2 RE T 3 Iopie, EBROEEHEHFO
IRERTEED 2 B, MU TS, C OFFERESE O HEOBERO&H & 5 B U TZ 0
YRR OEDO—BE U T -0 DTy 3 (B, 1978, M, 1978),

7 CTIE I BEIER & TR EEIEE, 36 X 00 Db OFEFTEE, BEE OB E
5 R OME, MO TIRERRES CORROMRENASPICTSCE2ENE LI, €O
EREERE (P0X3ENE2 EN DVOBEEPTT, 05 REETRTN D
B35 T BIAIER2) D ORE PR, £OME, THTEERIC NREEE &

LTSN g L o=
NNIREIES | EiSa-Yot
/ N

7M/m

Figure 2 (a) A gazing mode in stable driving Figure 2 (b) A gazing mode in stable riding
(automobile: 60km/h; subject A ; frame 607- (light motorcycle, 30km/h; subject A ; frame
672). (Miura, 1979) 587-643) (Miura, 1979)
2(a) X 2(b)
B2 PudmE, SRR OBE RO b
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3 EEERER E U CEBAROIIEL S 2HEET 2 X 5/ $2—~TH, Y573
LB MIOFEIRE S BTN B 20 5 RS b h SIRE R R O — > DT b 38
/Bont, FTEACE 3 FRIMEER (BHEEFPHABEOD 355088 ©, BHRKEO

7 X BB FHRDOITINFICHBRDH B C & bR ahlz, HU, BLBBETO®E
BRI, HHTAC LD ITEET CIITETH - 1203, 2hll Bicigicz 0T
DOWALFEERE, NBERZRTC LR EDDTHULY., HETEINZ & A &P REERIT
b ETNTLEERMHERVIENS, PR YOHEETBEHU QL &I 3 OTHIH, HHD
TEESPRZHIEILHENKRB LN I D, FI4—RERERR2EHUODDTI TS
DTV, UTh - CTEIEROBEEN 2 2 7 2381785 & OEFATEMcEE{lL Ty
RTEDHUNEWVS DPEETH 3,

U U, BonIcERrHEE, BSEINCERRBEOYE E 4 e RTAB EPEHIE
SEH EUHEYREIN TV R, K3 WWRTEEERNR 2. 3 &, WREZEEZEL TV
BI5E, BB ORE IO EF LU IVIRIE TREETLU T 3551, 9 700msec
VI I3 O BVEERENR I, Uk U BRI DT BER O E R RERPPE L

s0U =

W AUTOMOBLLIE
A MOTORCYCLE
7001 N
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= \
2 Gool- \
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Z o) &
1004
0 1 1 [ ) L.
SR rp o1 15 MEAN

RUNNING SITUATION
Figure 3 Mean gazing duration in each running] situation. SR
indicates stable running; PP-passing by parked vehicles;
OT-overtaking (automobile) and being overtaken (motor-
cyle) ; E-passing through an entrance route. (Miura, 1979)

R3 HE, EfPREHEEEGRHE
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Figure 4 Distribution of gazing duration in some driving situations. (Miura, and
Nagayama, 1980)
B4 B, ETRENOERRESE
mh, Fig, BBUTY, HEROALOEARITIE 300~350msec FREE~ & IR RN
WILDEL I 5T B, 5, ZWREEEOHEICE C OB ITETREC PP D 5 T
BRI 200~250msec &4 5 HIRELEERIC A CEWETIRIT—ELV T H, 3
D flooring FIRARsh T3, ERRHSH 2R 2 LXK 4 O & 5 ICRFEIR —SEER
AT & DU ELEERRAIC & 56~2T7Tmsec ORIC D 3 2%, MERFERRICIZ 2 & ) Btk
D EIE b 2 e 1T —> B B )7 @R —> e A D AR 3B O U R DIFICIfA U T
W3, fl, ZEREEERICOSETRIEC L 32 ERBASHORERIFI LA ERLNIN, T
O & 5 /R HLEEIRNC I R 2 BB, EIEEREE ORI 5 T, 278msec Ll L0 MY
BEVEEOEHAEYAY, FEEREOBAERP RN, M5, “RESEOSAICE
H#Hm A BE OER L AFHCEITE L PHOEQER 2D BELUITERIL S & U, EN
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HARBBONTNCEBIN TS &V T E MR- T, EFRIC S > TERERS
1, VHEEBEPARIED B CLiZE L, PHERRRIRFEICHREEEZER X O &0
B T ERRINTO B, '

Ti, b DEERMZARU TS OM», BUICRZUTNE L BWEHPE 3 L
BB EL 23D ThH B &5 CEUEDRLPOHBEBHE L Bbh 3,

2T (K5 WRdT X5i) FE3E UTEEAT (work load) & F %) H B (effective
visual field) L3 EAFZHEALUTH S, TV EREFEIXIRIOER, $8b5
1EOEREOBELTONROBKH, 3 WVIIEAVARBTEEOC L ThE, RIBED
b BNF O, ABEISEEEE, FEROEREOEINCH - TORRHEE (spare capa-
city) BWAHU LI, Thich S T—EOERTHRE, BATE 2®MAPHELB 3 LEEL
&9, §BE, BLNIRHEMCEUIERBHRRILET 3 10D 1 [ ) OBERHE 28
T3 L ETHOLRARE LBV &I 3 D TRV, —2OHEFEHEEL L TLD LI BT
EWMEBALNG,

COWRBAZMENETN Y, FRHIDVWTRETHOKS L EUT, &KL T
VOB T BB O B 2 AR R AN COE S i, EREERR COMR 23D THREHT 3.

WHAT IS THE SIGNIFICANCE OF THE GAZING DURATION?

INCREASE OF ) SHORTER
VISUAL TASKS GAZING DURATION
4
r """"""""""" a
PEE 21 REDUCED !
SPEED S |
EXPOSURE | SPARE CAPACITY 99
| STAR GATALLTY K 27
(IRRITATION)
0
(ACTIVITY) :

NARROWER
EFFECTIVE FIELD OF VIEW??

% SKILL

Figure 5 Inffered factors on gazing duration. (Miura, and Nagayama 1980)
H5 #EIhiERNEEEER
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I FEREMOWT

CCTRERRMICHE 254 3 MER 2 EESE 2 HO L UT, MORBEE2ED T
BET 3,

1. ReEd 3 vizdms

BERREEOSHEN, BRBROEBEBOITVHICOWTEEEL Y 8 2L OFHH 25
AL,

B RN TR EE TR O RS %2 R UIcd O Mourant, Rockwell
and Rackoff (1969) OF~20dH 23, Ko DEBRTI3ILZHEDH, D55 D 2RHIIE
B 2 5l X D IR L, D 1 R TIREICER 2 HD L S ICRIERU TRV, T
DFERZM 6 (NTRT, FITRUT, BRAOKE (M4) L OHEDIDIEDS OFIFEER
PHULLRT &, #HBRERETFAEA 8K (Fk21~31R). EfEEIXR#E80km, EFTH
i free way (EHERR) T free way ~OHALHEEBRIE, V- EEV 1~ 20D
3, HEOEAOEEHEOEEER 160msec~320msec O TH b, FifEIE 270msec
Thd, 16 DEETIERLDOEBFTO L 5 IEFRIIC X o T U TWIZNDO TRL DR
REEBEOHEI TSIV, OFE, FHEIERL ORFERED I b OMERE TV AR %
WY B35S, BEE» T 3EHE, BIOTHREEZEOESICELIL TN 3D, WiRETOE
fiothoga (ZEET, HEEHENTEER) &3 CHEORT LHEEREIIHEY
WEP 5T 3, COMBIRIEE UTETHEE, &3 0BRSSV SETSR
OEMIDODLPIVICE BONRBEDOECL 2 3O TREBVWIEZALLNS,

BEROEGREDH2MEL QN30 b OIAHE, i A970) Td 3. #5135y
RINTBIZFT~2GELPT 37— 7 3% D TITH TN 6 B)D X 5 2HHmD 7 B2 R
UTW3, TOF— 22l iR AMERE\ BT & EEEEET, MR
HEETN TN B3PETERE, EFREEERIN TWEY, HHD7F -2k 3L, HEKE
FPEBEAOERRR TN b HAARDR DA 2 R UECERRE?S  FfE 170
~260msec & 75T\ 3, EHEHFHCNT 3 ERELIZO 3 20 s RS 2R U,
SRR EIE 410msec EDIRDELIZ 5 T3, 0 X OEERH A ORI
NHLBODHR2RUTB Y, ENFNEET 400msec & 870msec L5 fHE S - T
%, Lo OEGRKHOEBENINFOERHEKEDDEICRINS &5 CEEOBIOBE
b b RENER L BENEROHEBR2 MU T3 X5 Th3, HU, HEORKETI
SHEEP LR TH2 L5 shD TECERKEO 5D 3HEVZ WV, BERACESH, BEH)
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%) _
50 No. o 2 EHLEE Fmsee) K
Open Driving LYo ifi 50 0.10 11
il 2| A-rku-w 137 0.23 |1
10 -1 (%) 3 & kM 92 0.26 | 1
20 1 4 L—vw—7 57 017 |1
B EEE eI 35 023 |1
] S 1 81 017 |1
30 15 4 Ty ik 30 0.40 ¢ 3
1.6 S 0Bk U 54 041 |1
N1 of ® g Gt 87 0.74 §10
00 10 4 2.5
4 8 7
9
10
0 v LS L
e A . 5 12 18 24 30 (X1 /24sec)
0 0.5 1.0 { sec)
=
0 0.5 ! 1.5 2 (seq) RIS
Figure 6 (a) Figure 6 (b)

Figure 6 Examples of distribution of gazing duraton.
Figure 6(a) ; in driving (Mouraut and Rockwell, 1969)
Figure 6(b); in driving (Murata and Nakamura, 1970)

BU6 PHERmELEER DERR B

DORAEDFHEDOHIVEEIC L - TR ZWEE2ZAL TRV EBbh 3,

Shinar, McDowell and Rockwell (1977) REHEDOENH —7 (1969~19714E DRI
3L EOBMBERFELE) &, FhEAU LS BIRTH 3 »3H UHBRICERORKAE L TN
RO H — T OEFTREOIRIRGEE 2 I L T B, 185 OFEBRTIREITICEBER RO SR
BRERENRZ T ERDIZL T30, H—TIABEDOEFE CIIREE 97km &3 g
hEWHE THETI® T3, TORBE, THEERRIIEECROEN S — 7 2ETU TN
3 51213480msee, EHZEOEN B — 7Tl 390msec £V I EXRINTVS, Hh—7
(BATRAED —TWWHLLL D) Tk — JhETHOERE D /N7 v X PEHRDHES
—FRIBNT, BRODIZNH—~ T BWTL Y 3 FERICAE L (SD=400msec), FH—
TTIRA —FTICABRIOEHIEE D NS v 2 BHELFEH ~ TN T HEIC KEw (SD
=49%0msec) T EPRINTIZ S IE A~ T OHFEITT UL RUTREWD T TIURINIE
REEORLERMICS 3L O XL A5V, SFHEERRHPEL P27 v FPKRE
WNWEWS L EZ,DBEBRTOERDMY DEURTIRRTIDEEALLNL S HILER
REEL IR0, & 2N TOERBENMEADT S L EREIFRRETT3EEALNS,
T OF%E 1 Kahneman, Ben-Ishai and Lotan (1973) 2SO AE» LH - T3, %
EHIETI QTS 2 WET & BRI O 2 EFO S 0 AN 2 TE X v &
— DEERTHANI, HBRERAEICEESZ A v t— U REBRCATINZD, WIhoxy
- DICEBR UL SV 2 ET 3 EEVNRAICERIN, ZOEC EIIEEShIHO
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A o—YONERBELVEINIE LIV, £ O, BHEIN O EEEFIS BRI
DEVEEFICHNTERTD/ S — 7 4 —2 2 PR, 700 b EBUHE DB EL T
ZEWVS TEMWRSNIL, MEOERP LHHITE 3 CERET ¥ 2 6RHIIEEDR Y
BRMU, BREUVTEREBEZRERILTEABIBRLLBDE LN TETHAS,
b7 Shinar, et al. (1977) OREREIBHEMORE VA —T TR F 74 N—BRIRY
3% 21N—TIbbZOEHONMEEEVE L, H3MIOENEREEDEVER
BhH-ITCERRTOTERBWPEHEINS, COTLICHEET 3 EBREERTOREL
W ohd 3, HlAE, Loftus and Mackworth (1978), Nodine, Carmody, and Kundel

(1978) Bie%R3BHIC, BREOZWEZ~7 v FREITRWEZ 7y b X ) b ERE
BPELRBRTERRUTVS, X, Just and Carpenter (1976) & DYEI#EE (mental
rotation) DFRICHMEZ ORBIERITRON 3R EEREMPE L B3 L2RUTV3,
X, Mackworth (1976) R EIRBRE TEREROTEHBE S E L85 L ERREFEL
23T ERRUTNWS, EEGHE L b OEBRGH TIXRESRIL 30, ERENTOY
—FU ARy AU LS ICEEET, BRABTOBECHSRD 5 VI EREE OV EFTD
HEEEE2ELTACEERY, BREVTIDZLLONEBREHBHTERLZEH 300
BERAUSTNEELBVIDRRETENVI CEPBALNL I,

= (1979) i U EHDEERR OB PRI EMACS 21T U Tods > THERR S EMHE T 3
CERRUT, $12, EEMITIAEHTH 355, Whalen, Rockwell and Mourant (1968 ; cited
in Ceder, 1977) ZEFTHOFEERIC X 3 REM 2 b L 25078 3 LGV OERH
mu, BOWRHEOEERESEDTE e 2RU T35, {1, Cohen (1976, 1980) 37
PrU I HEE O K PeNER O EBEHARIC Y L — U BB TN TEN 2 BT CGEITUIRT
NEBLRVWEEE, FEHOEEEZ BT 355 ORRER 2 LU T3, ZORER
SEHERREIZEE iz 350msec~b50msec, #5 Tkt 410msec~540msec T, TD 2D
OREECRABER R R sz, UL, WIFNOBHE T ETEEDHEIC L 3
PHERRECOWTOBAEVERITRINT, CCTREBMEREMFEH I T Z» 5
1O TENSEOEKEI OPRIRINEP S D EEDbN 3,

%7z, Cohen (1981) WRIRD 7L —r D B3HFHEHD 2 T 4 K % EEREN T 5 BHERRL,
FWBEWIZ 7 L — B TEEUV TN 23 D TR2 LI ICEHR2EAT., ZDRKBER, ¥
BRI 520msec THH, THRSEETHE COVIERKHRL O s FRICRNTE
WRENI, 1, 254 FMEROGHCEEESMAZRRL SN 510, FICEER
CERERKAICY TR, WRICLZTERENSREFTOHEEAT 1 F2RAGETRS
ST ETh B, EEFTOGEICE, BV I L~ 280 3 T2DICE S IR HUE7E 5o
BERUIHEZRD L ERL, 7V —rBARRENEZ CERLVBVOIRNL, 274 K
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PRAEBGEWIE 7V —iTE S LAERL, AECZEEAEERLUVIV, AROER2E
K, fib (1966), =i 1979 BRUTW3, T bREFTOEEEL, FA—DORI4Kd
B 8 T MER NG E 2 LT 503 H TRZ WV o LA TRy —F 0 7 OfESE b &
BIHREEIZZ LN TEBRRLTCNE,

EEEAZBUNDEG AL, BT 5N 3335 Snydar (1973) 132 - v MEERGEL 2 2L —
Vs T, BRIOFH D BEE, HERTH L O MEEEER THEBEODTRICRED
AW THNOBEGICY 27 4 7 ET 320msec &0 5 H2RUTW3S, )7, FUEERGR
WOWTIL GRS, i (1976) IXREMEERRG (B10~25km/n) TYHERRH 880msec %,
KR (EE50~70km/h) T 980msec &5 ERHAEL T 3,

Ohtani (1971) @FELBHEE L 2 7 CORERKEST (EOG 10Xk 3) %27 1 7V
HTRHDTERKREONEZHA TS, HOBUI L 2 7 XEBRENOAREE, ERE
PRAE2CE, &, HEUL2AMPTEA3TTTRLOBUCRA»BEHZT 2L, M
ONERRTRFEZCE, OHIOHYP L CHIZHRHT 3 LI v T b~ a VK BHE
PR (RIBU/NS I a v R7 BV IR, 20XV HUREREATN3B) , BIUES
TOREBETI I ZFHOF AOBENEETDH S (LOFARAACIRERTI0BxHDHT
HUW), b DIEEIC 11 5 BFRFHORMAM 2 0 1 TVHERRIC 0y M T3 L,
WIRD 222 T MTIRELN S X 351 2T0msec &5 RS EHA & UTHDLY,

%
99 ¢+

90 [

¢m
to

70
aof

1—-e”

20

10+

F(x)

%]

L . " M
50 100 200 300 msec

Interal of Saccadiec Movements

Figue 7 Distributions of intervals of voluntary and involuntary movomonts
in Experiment 1 (d) (Ohtani, 1971)
H7 2AHfEERROERRREST
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Ny REGFD 4 2 5 T 500msec 23 5 —DOEHH & UTHDbNIZ, §78DDH, 270msec LL
TOERE, 270msec~500msec DM E, 500msec DL EDEH TIZEIT3EK 2 DL
FEINBT LB, k2 AR TREMCER2BE ¥ 3 5R1ICR LN 3 MR EE
(2RHEOHETOEE) DIzt A LN 210msec LIFThH b, NIFEUI 2 HAOHEEM
EHEHEERAOE E A EDS 2T0msec~500msec DI TH -T2 D5, 270msec LI FORE O
BR2 AkEM, 270msec~500msec DM 2MEMD & O IR L T3, 500msec ) I
DERVPHEZEEO D DL ED & 31D 3 O 2 EEICRT I IS5, 500msec PLED
ERICIIHE 23U L RB3GH L, BICAIHROBWEED 2 20FEBH 31255 &b
XT3, (TOAIBEUT, VK- 255 (1969) 1X:EREEIAE LM EZSETL, B
PR T 2 108FE(IC 600msec LLEOECWERDY T 2 ¢ L 2/ L O RU T
B3.)%T, REREX X 7 TORBIRTFEESHEINU, RS 2 7 0ARPAE 3L,
200msec DI FOARFEEHEEI ML, 500msec L FOEELSEDIU, COEIC I AEY
WRUT, Thb & HRETHEEEE?60% 28T E/E 22 7 2172 5 OVREIZ 3
OTRIZNWP EBRTN S,

C Ok Ohtani OFFFIZERIFHORIKR ST 2BA 3 LTO—2>DRIAMER L1255,
1itU, FHEEEOIRKESEFREFSO LTED L I BREZFETOP LV HEXD 3
iwc@Ebns, THhICBEL 5 2 Dik Nodine, Carmody, Kundel (1978) OWZETH 3,
THIRBULEPRIBOERREOX 2HA 12, &% BiInD 12 BT 125msec &4 5
FANEEVL L, BYEOBRETRORIIEELU WS 2~y O d B31EE%2 R 3858
500msec LI EOEWEEREHAPZ (ELNZCE XY, HHi 125msec &4 5 EVERIE
2ENIEER (survey) %1772 5 ETHEET 3 C & 23% &, 500msec LI LOBWER 2 —
2y N RBHT 3 ETOMNRE (examination) 217785 ETHEET 3 T 3BV E RN
T3,

Pibsdic & 3, R4 BBERMICIS T 3 ERBEOMBICIEERYBERL Q3 C
EVHLP LB ST, TO—DRERORA LYY BATOMETHA 5, Shinar et al
QA977) WRUILE S, BEHED 5V IRGEORHEEENE L R 2 —FHTd 2 VA
R 3 2BEVERICIESARD C &30 0 LEREMAPEL L3, ChiNED
(1970) TR INIHEBNERLFURTTELLNZ THA 5, )5, =HQA979), H#
FE, fib (1976) TRINTCX 31T, FBTHEOERLICHENER TS HRBENT 354
BB 2IRAICEEA S T & X ) EENERRE 2E A U T2 OBICH#EIGT 3, <D2D
ik Ohtani (1971), SR BBRIENRE & BRNBERO LD 2 EDERRTEDTHA 5.
S—0ik, EANZREBE, FEEM (task demand) & 3 VWIRBFE~DOP»D b FOME
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THA5, LT, GEOEHMS, WaHE, —HEEETOZE (ZH, 1979) BLAR»»
HoTLBM, IHIRATA P HMETO L T 2 L — M & EEITHEDOES D
5 5o FARIIRBHA X0 &~ ERRRIZEL 23 HAP RN 3,
B, HEAMRGREEAIET, EROER LY RAOLEE2EAL 5 5THAS),
I, ETEEOERS FCERTNETHEICEREI TN,

2. FEITHEEORFR »

=i (1979) 1%, ETHEERMA LU T, SEEETRWERE CTR#30km, 45km, 60km
BT, ZHOEBRTOHEE OHRIC OV TS M VWIBNEE Bbh 355, MU E
ERACEETEE R EREICEU TS 2RI b 5 T2, )7, ZREEEROIETR
BV H L 123 L ERRSHSERE T 3 HAMRIN TN 3 (D 3BT, A—O#ERE D 30km
/h BT CEHEAEERIZ 299msec, 60km/h 7EfT T3 187msec),

Cohen (1976, 1980) iX5eicai~iz & 31T, ERERINCEED D b, BEBHOFCTTZ
AT LB, £ T2 D R TS © P R 340msec, W< Hi@E
h T T ERE O S E R R 550msee, &0 3 EPHEL T B GEITHEEIRRINT
WSV, TCTHEEDB LI, RPIEBUIES, O bBBUIEDS, BEHOD
ERERE, BIXFEUP-SItEVnI e Thd, M)y, EEHXOEREETTHE, FHiE
R ETERECI s THRRIEVI T ERREII L ST,

UTthd - C=iF (1979), Cohen (1976, 1980) DfsR%2HW 3 &, GLEAVEEAR S &
O IRV EE R S W SICIREITHRENH L 125 L ERIFABEL 2 80V TEWE
ABDTRIZVWP EZBALDNS, b7, FERNEFIAS L BWEHCIETEED LRI
Pz 5 A, DRRBERWADT S T ETHBW, ETEEOR R FEERmERIE
LN EEBALTS IPA I,

fl175 McDowell & Rockwell (1978) &4 — 7 & & T 3 R 2K 64km & 96km
THETIVICEE, LHEARBIE 6dkm/h OEE1C 390msee, 96km/h EfTEHITIE, 460
msec, LWIHZRL, COHEREERTH-1, LR COBRZEEETICEBZE LD
WEEL, FBFULRBZIIIEBZIHTH B LT3,

ARk DRER % B, fih (1976) IXESOFIEEERROERMHIHE L v #EL T3, K8
D AZREER 75~105km TEHEW FEFETT 3 58 OERRHMOMHTD 3, M7, 8D
Bidk# 50~60km TEOBEHEMZEINZHETDH 5, EWBNE BIEOEEV & E b Hi
FORMDDIZ 153 EEA BN 3 EREERICEEEERAS L HELBD, SHOES
L35 T3, M, MIREEET TR VETCERZEP T IHEVSA B LD FY
FHEBEAVPEL 23 EHBALU TS, CCTRE, £EKEARBEBSE TR T DIk
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07 B G 50—60km, h

A5 W 75—105km,” h

04 0.9 1.4 1.9 2.4 2.9 3.4 3.9 4.4 4.9 54 5.9_ (sec)
T 0 FERIER sec)

Figure 8 Distribution of gazing duration in operating
a train,

®§ BHEEENOERBESNE (B, i, 1976)

ATHEMICEL R STV, (M8 X h R3 &, FIBEERICITRIEMIE P {EE5E TR 900
msecfE, EEEFRIC 1400msec HTICIE 5 CWVW3,) Thid, BEEEERICIKMOHE
DWTE, BEESNEFEEUANCEIGRT 3RO 3HBREN I VEMTH Y, ET
i ASTHRELVRIERB LBV ENIZE, TROLLERUEREDZR2RTEDLED
N3, COT L, VUEEEER S CREBENF COREREOZEL BRI ETEALLNK

50

z® & 51 McDowell & Rockwell (1978), fiEd, fi (1976) 1%, =if (1979), Cohen
(1976, 1980) & —HDREEREZRL T3, ZHHHIGE T, Cohen I EEHEITRICE
FraE OEGEERAOHEL RO I3 - 12012, HEOE AT EITHEE 2 McDowell
BOBSICHANTEP - TR L ZOTRIZVR EEDbR S, $8b5, IBEETIV
BHE CETEEPEEETE TBERICR U TEIEL2RT O RS EE L FicisnwTT
R b3, 3bic, BITREORIIFERE OBBRTELINENDH 3,

— R, ETHEESHEL BNERERIZEL 3 :Sbh 03D, RIEMEELL th
F—ERENUNIEERB LY 2L E&ENh 3, Tiabb, HENTEREENEL 3,
COBARRIR I M L R NiEin 572735, Mackworth (1976) »352BhE NEHR
FETRUNL LS WEHEREERREL B3 L EPHEIN S, M, = (1979) OigHEE
170%4, Cohen (1976, 1980) OHMIIFNE LA REJET AT, »IZHiEL %7E
FAMBE=Z—DIDIRBINERLBNEEALLNS, COBATIXETERENR
NIEEFRERORBEY O ATEFEFELZH, 2025 oDk h B ERER CRBEL
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RN B3L VI CEBEALLNS, CCWITRHEMRAEIEZ T Ohtani (1971)
AIRUIZE S IWRESS R OB BE P —RBICFRIch, 0% EEWHL 331, T
RREPEL I3 LI GEIGEL B3 AEPEINTL3DTH A5,

UED & ST, EBITHE & ERREOBIRE, BEOEMS, Wil HEANRBICL3
MEEH, RE & FREMOBERL ) —BUCED LN B DTRIBNVWL S TH 3,

3. B, ZofhoR{EMER

—RICHEREDTER I N 3 &, HRHEPE D3 LR, BHEHEBELIEY, L0%)
R ER, BEAVZIN3 2 0bh T3 (Senders, 1976), Mourant and Rockwell

(A972) 1, WMOFE GlEBEOEL, H2, H3BEE &HEE 2R U —E 2 M 102

km TETIRIEHEOENRER 2 LU Q0 3, 15 400msec Bl O EH2 RUITES
b ICEGHES) 2 NS ERA OB B 2B EE E U ORBES & XBIU o, ZOREE, 2
BTIEMERIR AL RN TREEH O A 2 RUIZOICK L, WHETEEY 1000msec
OEEEBISEN TV, X, COEBESOEEI BB 2R3 - TP T 3T
EARINTNE, T TRYIOE DHEIENE L BEENC & 3 BRI RBMEE 123, 75
DOFERIC L B EFOE TREBE T A TRERSED L, BIESTHERT 3 /ROD L
RS E AR RETRER) Oy —h—Td-12, TRHLLEMOE TIXETME
T2 2 =2 AL THEATHROETL h BVERER %2 AV TRy, #REUTRIBD
M2 BETIREDLIRLRIIDEELLNS,

fis75, Cohen (1980) ik # ~ 736 X UHRABED d % PRk HiEE: O RERER) 2, K4 I3EE
REBRAFRUS & OFSMER & DHBRE 7T B OV THN TS, B —TDd 3B 2 VIO,
FICHIT 0 SRS OREHMEEBUBINER SN L 3 A2 TRARES X 0 Bh
PILTBNDTH B, ZORER, VIERIEMI 340~420msec DETH 1205, Th
IXRERR, TR E IEMBITH 3 RN, EERRENCIAENRLINIIOR, b
— 7EfGR (D B3ERTOAROK X WVIGHED) ICRERER E X hELl 2/ BREBEFH TR
EWI L THs, VHERHBICERICRINTTERIGKRERETh 12, TRbHE
BEBEMOA R VWEIZE (Oltman, 19680 m v K« 7L — A 572 MMk 3), EHEErE
PELZ 5T, TD&IL Shinar, et al. (1978) & O—FH B RU TV 3B, T2, BEAHRKRE

(Brickenkamp, 1962 d2 %), 2 MV — THBETORBEO BVWER, Finairs

WVEWS TERPRINIL, ThDH DT & RERUBMAGEDOT ChIcEiR & EER T O
BERERESEL, X )R IOEREEVTEAZ L B2RTOTIEV»E Cohen |k
BT3B,

EEIGHE LIS C O EREEE COREEED 2 WV IKEBRO Zh5I ey BIfgi RI T 3,
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*-X CHIP INSPECTION
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Figue 9 Distributions of fixation durations for different tasks (Gould, 1976)

B9 WREEERHREERER OERREDN G

Gould (1976) i3 #REEIEE T » 7 OMETLD 5 LEFEXRE L HE I NI b KOEORER
OEGRMEASHEREL T3, MWRINB LI, ZOBREHEE 200msec TH Y,

fhDd - &z 227 (Ford et al.; 1959 0L — & —E D B H#EEFE, White and Ford ;
1960 v —F—FE I s~ al) TODLDS5 OFBEZORFAME (270~300msec) 1T
H3 T8N E2RUTW S, HEORFEIX Boynton, et al. (1958 ; in Haber and
Hershenson, 1973) 3 7RU T3, Gould OWEEIR 4~ v Mrd )2 ) 5WT%25 2
CHBRU, 23 THROWBIRERTIENINP, TIVNRA LI 70— REKRBROEII
B30, FTREMNZA#EBCOTICCEICIZIOP LV HEREEL T3, H
BT, Snyder (1973) 13 = v MED L T o L — % —lC3ol) 3EBRBE TOFH b HERED
BRZ2HMELU NS, HEZMEP L I TV EFEESH, POFHIFBREOBNELZ)
TIRVEOHEREBSHE 2L T3, LT FHHIRRXOBWER, FEHEREEOH
HEDENT EDTRINTI (REZEOBWE THIRED 288msec, HIfIDE T 344msec,

{EyE - 368msec),
CCRIBRIEE # 2 7130030 § EBROEERICH NS ERETREWRBTDHDOP -
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TNBLEFBNCE, SNZOERPPBOHEMTD 3 &0 I R EOHE, s XOEiC
2=y MEHOIZHICHYOER 2 - TR UEIE 50 E WV S MBS H A 545, »
THICUT S AEER, BRBASHEIAFIIBLECHITRS L) CEBRINTN 3,

AR NT FRE LN D BRI DRI % & T H 3 &, Kaluger and Smith (1970) (33%:H
DIER% & - TCHE OER R (9 BRI & 2415 B 0 Wi 6 O £ R E #2 0s O HRER & B
PRERUIC, ZO#E, WRZ1T- 86, LHEGMNEBEN L DEL O (AATOL
) wiza e, FEBOERS & - IM5E OBEERICOILBHES) I SIRRES) T 1 ~ 2
%% D TN TCHHHREICIX 2.5~ 5 L WINL, BEESRFN b SLB#EHS 550msec h> 5
900msec ~ & #IIG 3 T L AVRIN TN B, BEREENC & 3 EENRICOWTIE, HBEORE
Bl THEECREMORSISEFRIN S C &2 5k - O UNIR&ICiZ G4
FHRDOBHROBEVA S LA TN S, COTERHED, WEZ2THIOESAICELE
TRLNTV 3 d DOBWIRZITE - TS HCIIHORTRLINZ T ENE L3 E3—T b
LRSS (perceptual narrowing) 254U T3 O TRV ERBU TV, HED
RU TR BEEE D SEHE & 18 BREBIR I O BT W T St R~ 12 Mourant and Rockwell
A972) BRUIZHILEDOEE & OFLHEIRB IN 3,

ErifEiE P O REREENT DWW Tid, Moskowitz, Ziedman, and Sharma (1976) 3+ % .
L— 4 —2HWTER2TE-> Q0 3, HSRIMA7La—viEg (BAC) 750.0% (B
FA—NERERTES  TbLE 7T X)), 0.075%, 0.16%DEEICOINTH I,
ZDORER, VIHERNER 77 vt ROHEIE 3M0msec Th - 72035, M7 v o — L
7550.075% O&HEI1CE 420msee, 0.15 D511 480msec 73 H 75 v K DB FICH A~
TERERICI CEERBEPERICEL 23 L EdRaNl, #h EFAKC, SKERICIIR
BCEB BRI U, CEEEE O RIBLSEINL T2, EBEEENC & 2 EREEIE T T R
OETEIIE 1230msec TH- 123, MA 7V 3 —VEED 0.075%, 0.15% DB E&CIZFN
Zi 1480msec, 1360msec E HEICEL B STV 3, T & 1T, WHITEBERZEICX
TERNIRES B 3 ) GREEROEPEL 33 0L 2B LT3, 338, HEZ<Y
N BRBREICARE RIS A C TIORUIZ L ) BREHROET 2 R U Tidnize,

UED X5, BERCSWTRAREER, REETOEFIRTE=2~-LT0\3
FELDVv—r=—7igE%, FUOHICE 2 BMER CETHNEOE =4 —2 LT3 &8
RaANT, TR, 7 a—VEBRRTRICE, BEETH - THHEESELZE
PR 2 S BEMER CHER T 3 HIAD S LB H VbW BRIV ED 3 L EBTRR I
T3, 15, GHEREEE Yo MEVE L — 2 —ICEBRIHBERE VS T2E S 2%
—7 o "D IBETFDHONTI Y, Ub bz OERS B EMIEE TOBRERIC
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BT, BEEE Y, X OENERBETHr L) RNESRE CHR I BEREERT
BLEBRRINTVS, 12 UBIESER TS, EffBE=4~LANOLHhEELE
b BRI BROBIUC IS 3 KBS & BE O ZRPAIOIRINTWIRNE I TH B,

M BREIF >N TOBEAR

1. EERSEFTNEE = % — 0120 O FUREEE

LN E TIGHEIEE COFURSRE QT ORI 2 3 OBE, HEEOHE, KR, 712
—VEBIOE TN T 270, €0 & EHEMCE - 12Dl Gordon (1966) & Bhise
and Rockwell (1971; in Cohen, 1976) T& 3, Gordon (1966) idFETHOHBEOH
DORNTIEROEE 2 I AT THREB 248 X 09YWHIRL, 2DEHERECR2ER T3P
L5 T ERTEIICE O AT ToF L e X 5 TR, £ ORE, BT ov -~
DL — T4 RFEBFHBULSOESICERINSZ LRI EAEZVOITHL, HEF
HR 2755 2N b HBICERIN S L 2RVH UL, 33bb, EiEdnckdnn g
THIHES 2 AT 3 LRk, BURTL—re—20%r 2—7 4 02U CEIFA
& (lateral position) %2 E=%—UTW3 &35 T EHBRBHIBEP LRINT,

b/, Bhise and Rockwell (1971) (& #iB# B DRI SHHEMR DD U2 EITU TV 31
(Z—#y FE) REESWENS, MEREOREERUEREETU TN 30T 2R
100km CEEI W, BIFEEZ—7y FVHOBRATOROIE 25° Th-TW, COEH
I SATEOBE IR Tz, HEOE 2 ERTRITEOBE I L WBffHE 4 —
iy NEEODR B AR 2 RNEL SRz, T3 LEEBRER VIR VI E S OB TEAEN TR
BN B EVS CEDEDN, TRbL, CCWBRIZE 5 I THREA, B
BREBROLIED 3 L FIRIZT TRATITH 3 C EWRAINT, FEERTIREE
I U LOEBO 2 —5  MEEZER L TO S EEEPRH TN &5 V7 F v 2507
BT 2RBRUIZ, §53 & FURTIRATERBRINIZL I FIVIIHERO 2 —4 v N
PHEBRUTCO IR BHINIDNCEWRINTI, T3b5, HERUIERTOBERITE
VETTETDH 303, BRETE, FTHOEE L MNEPBLT 3560V FreRiiv
T IUETE S IV A, BURIZG TR TS TH B T EPRINT,

Gordon (1966) 35 J¢¢ Bhise and Rockwell (1971) O#RixFE UTCHDOETHE
EZ 2 —DILHOFUROME %27RT S DTH 3, FUERD 3 WIEHYDRE» 5183 HH
EEARSEREAOBEI ZHEL, RO LWEHOEHE 21T ETIhY TEETDH 5,
WICERREE D 2T T 3 BBERIC OV THRETT 3,
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2. BYRFOMEHA

BHRAOBENCIE S L Al d SEh T 325, EFRED 3V IEIRED b 5
T EBRTTUCAHLEZ E TG TOL P ENS L2 RETEZETEHODTEETH 3.
ETAT, B (load) B3V A b L 2p3dh» 3 & HEFF%E (visual funneling, perceptual
narrowing, tunnel vision, shrinkage of the functional visual field Z& 35 EXHND
NTN3) BEU B EEbh T3 (Easterbrook, 1959), 2 ML R EWVWIBESOBEERI 3
IBTELRBPHLA ML RARED SR B3AREM S b DNMVEE  (stressor) & EFEODRITERS
Z F L X (stress) OXBIBHETDH 35 (Hockey, 1979) T ¢ Tl #OREICIIAN T,
FEERMNCAR 2 BIEU IR OV TOBAIR 2 M T 3.

2—1 BIEEICE T 3 HREAE AN OHEER

(R O%E ) Bahrick, Fitts, and Rankin (1952) ZHOHRIEZE UTCHERK NS v+
s (Baxton BHEE) 254, BURIEEL UTHAT20° IThET 3 EROHRHIE
ERFARCRUTS, CTOR, HIOHIEENSEE 3HEEETH 3 LERVILEE L, HOE
ERBEP RO BN 2 54 3 LHR U A TORIRBRHEL R UIZ, ZDEE,
FIDTRIEEICRIN 2 54 3 L HOR VIS ORIEED /S~ 7 » —<w U AWR Iz S 1
DIXE S LTIV, Zh L BICHOEOBRHENKE LETUR, Tbb, HDLEE
HENDOFERD 2 W0VIZEE DU B HUEREER [EF 3320 IbIThH3, (BRERML
2] Bursill (1958) i& Bahrick % (1952) & EREOEBRRI CHE % B 1258 ICBERRE
W LIEB L E RN, BELV I RENABNERY BUGRKE2LE T3 T L 2R
LT3, 5 Leibowitz, et al. (1972) 13 6 BRI D B EEE T O BREEHICFL32° ~
72° OHEPRICALE T 3 BT 3 RIGKME 2 HIE Uiz, COR, #EBEOLHIIED
200 ETH Bh, KEL 2.5~5%BWPT B LV RETH 51205, HHEOBAIIIR
LRI B FIEBREOETIIRINT, BRICE 32 M 2 XS OEIE O THE
INB3DOTRIBCP EFREL T B,

(BRI L U ED0OE OO %R ] Weltman and Egstrom (1966) & #7k Dfafic e
5 2 ML AT 3 EHNEBENDOOE DREORLZRL T3, HERAORIEE
EUTHBREORIERICERNUVICE 4 Y VO DEN 2 €= 4 — 38T, HRERER1H
O OENERT, DI BEDLNIEEL b d KRxRHOFENCBFIGURINIZIZ S
v, BUGVEZLE DN b EIC 60° DRBICLS v & MTEITT 2 HA0BRETH 3 R
fIRRI325~65F0 T 7 v & nITZLT 3). HERE I kD FILE T, ThIRRER LARLE
BoZgieaniz, EBREEE UT, BKUSWEE (EEBR=EN), JEA 42 7 TO #K
K, M COEKEED 3 22T 12, FLBIEED/$— 7 5 — 7 L 2OV TORERIE—F
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19738 DTIEP S 12, WHEKETEREER EARER & CREBREVRH INEZ» -
Too M5, FUGAEED S —7 3 — % L ROV TREKINCRIN 3 & 518, BERTIAE
WHR OB FRIGR I EEPZEILUTIED LT, IbIZDHEEALRIEEL2SATH
WEVEEDOL 2TORIEE LED LIS 5 12, )], REEEOHE I ERBRHRIGR
MIZEBRENTOHEICE LGP L COBEBEEROEG LEL BP0, JIBL 2
WKIE, ¥EHR T ORI/KIRCIS 2i1Cit - TRIGREIZ KR S (LT, dab b, REERFHD
MOEDE SR ERBRRICBRTIRA LA 3 & FIRBEVLEUVL KTFT3C
EWREaINIT, X 5ic Weltman, Smith and Egstrom (1971) ZSEBICIIAKEEEL
WS E Db O UWENEROHE L £ DATOHAIC L & AROTETRUHHEE2HEL
12 TOEAIIIOIHB L UOREZ 27 (Zuckerman and Lubin, 1965) %2 & 5T\ 3%, T
OFf, ENENTREATGEENSZEUVIETL, OHEMAZBEAIENC EPRINI,

s F
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Figure 10 Mean Response Time to Peripheral Light for Group (D),
Dual-Task Steady Group (S) and Dual-Task Unsteady
Group (US), Showing Response Time Range in Ocean.

(Weltman and Egstrom, 1966)
10 EKEFERA ML 2 DFURBRE~DOHERE FIOEDOHE) (US
CAREERIEER, S TWERIEEE, I IR 20H)
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7wz — ViBELD%E ) Moskowitz & Sharma (1974) 137 v o0 — VBRI O BI1REEE
~OFR2RE UTc, ROEIEEICR IS 2BROBA L, HOROIEEZ KB SE (Bl
04@&&8@)%m%ﬁvyb?6&m5ﬁﬁ%#wé%éﬁééo%mﬁ&x?ﬁm“v
102° CRHI I I BUEE OB CH B, T a— VEBEIZT T e ROEE EAE lkg 4
90.41436 L 000.828grD G0 D 5, < ORER, HILHIEEL IS 3 BER ORI 7 Vv 3
—~WVABRUC & o CHINOBIEIMET 93 &9 C &8 5 1208, b BIE#E Lido
BRDID - WA JFUHRHROET T3 CEWRIN TN B, THD5, HLHIT
b BRI OYEEERIN S 3 W Eid 7 v 3 — VEIIIC & o TRUBRBIESE TS 3 T LAV
IhTns,

Sarahestc & 51 Kalugar and Smith (1969) (& Mill#FICEERE O HIENIRAE O£ T 5 0]
Hebk: e U o hs, Olsen (1970: cited in Leibowitz, 1973) (2¥35iC & B SNBIAY ke % &
BEY 2 L L— 2 —TH~RTVS, ZCTOHLEE 2 2y K2 8IEL O 2B
ZHOTHY, HUEL A 7i1E20°~90° S SNIOERICRIGT 3 & Th b, TORE
W2 2 7 ORIGK 2 ] IE LT 5, #EERE TS UTC, 6.5 ~9. Sk Ot %
27 %ML, TORE, BEOKBE & ICHOEZ2 Y, BURIZA7OWTE S8~
T A= ABPETURY, BCBURLIR D=7 1+ —<v o XETBE B UL, DoKX
XABE)TACEWRINI, CLTDLE ab—2—22A2F NS v F U SVEETH ST
B3, IO 2 EELL T 3RO BHEARIC W T HIEE O Sic X b RITERS S
NTUVIIN,

2—2 HILHEATFOER

Leibowitz and Appelle (1969) iZHULRIEE D &2 EH BRI X - THEL I,
TbhL, POIKEICEITU TN 3R 0EER, OEEBRET I & L SRAER 2 S0
THAZDR2 A4 v F2WUCHIT I RET 38546 CAEOMA 35HE I 1 415 & 53
[0 2 &), DEF3 R 2HIT I, HUEIMERIEHAT 20°~90° ORBIC T v & AR
INBZ/PHEOMETH 2, CORFOMRIBREREREERE UTHIRET 3, «OBREN
WS & S W 31t - CHRHBREIRE 23, T8bLEZMMMET I3 C LR
aniz, LR TOESHEFEE ORI, JREREEVBI1E S MENR S &
{, BN TIEFKSEED3E OB AICHREIME L, BHEAOEEICHE § BMENEN & 5 BITR
IN, HU, COERIFLL°2HA 3 METIIEEU, (T OAIKS0HTU LDAIE
“C 1k BRI O [ 2005 1 S5 By 2 D 75 E RATRECd B &1 5 Sanders (1970) D&
REFELTBZTHA5,) Leibowitz ORUIHEREAONEEDTHIERE & BUGRMKEE O
BRE—ANCES 3 8O TRV ERRTEZALLONS, ChREELOBE2ISD
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Figure 11 Log mean luminace thresholds as a function of stimulus eccentricity. For
the control group, fixation was maintained on a steady light. For the
experimental groups, the subjects were required to maintain illummination
of the interrupted fixation light by pressing a button. (Leibowitz, and
Appelle, 1969)

B11 AOEER LR OEIRMRE~DOR

HREVIEDPLABEEFHRPE o THB3EBALLINEPLTH B, TRHLLEFTHE
HEOR S BWEE (53E,/4) WIRMESMESREOHIICHBEL N2 DTH 3, 212U
CORIZHORBEOELINH T3 L, EENOHACRERERICIOEE2ER T
SO THES P S UIMEEATWD W, 5EIIREIOEFTFHET 355X FREOU
H, ZARITOL Y ABEIBEOEFTHBICHARTHU SRS EEARPENEEALS
E—FMOBAPASRED b L. CORBEIR I DItEFB E FBKEDRIE : s BRL X
5, %7z Abernethy and Leibowitz (1971) % Leibowitz and Appelle (1969) &4 <A
CEE, HETHREIC 7+ —FRw 225238, Eiivy v s VO#ETE & HICFLGR
EZHPERICEHLA B3 E2RUTVWS, (1202 y & s v ORTEEIEAE, £y

a VX5 DT TN B), Tiabb FE, il - THYEFVLA RS ¥ RRaN
5%, [HUCT 3 UTeC &25& b BRIARYSRGEICHE - T O BMRIKAC TR S N 2 DR b
OO NG ECATH S,

Bartz (1976) QOEBRTRHAOHEZ 2 71k 1R 1EORHATRRINIETER 5ia
EBcETH BN, BRTBIEF2TPOEDLNIC2ME, 4148, 8EDOIDICUTERY
DEMEI 2 LI TN DB, HTUR 2 2 7 EHATL0°~80°ICEF I NI Erds sl ST
TERREIRGT 3L THY, COBORIGHBZ2ERERE LT3, BOES
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Y ELISAIEC T & L IsREHEE (7T ~13HR) TRIOSN 3PEBRZICREELZ X7
HLETEROHEIR I THIERHRUTD B, ZDORE, BN RIGHE & O E
220 QEMSDVREVEBELIRZCEDREINIT, TROLROEIEENEMSE, 0
FERTIEBUGRBREVE LB STOTh 3, Tubb—BCEbN 3 L 5 BAMCHES A
TR INEP 512, CORPRIIEEKED ERICK - THIRU T3, HILHEME
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Figure 12 An outer limit of the functional visual field obtained for the condition
L(0). A square at (0°,0°) indicates the fixation frame. Circles represent
correct responses, and crosses represent incorrect responses. A dotted
line was drawn between crosses and circles by visual inspection. Subjeet :
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Table 1 Inferred Relation Between Gazing Duralion and Functional Visual Field.
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SOME NOTES ON VISUAL BEHAVIOR : PROBLEMS OF
GAZING DURATION and FUNCTIONAL VISUAL FIELD

Toshiaki MIURA

It is important as well as very interesting to investigate and specify visual behavior
in actual situations. However, as Neisser stated in the preface of his book (1976),
there seems no paradigm or established method to explore the visual behavior, espe-
cially its schema. The importance of schema is well understood but the concept and
method to specify it is yet vague.

In this article, it was attempted to examine some aspects of visual behavior, mainly
from a viewpoint of gazing duration and functional visual field, which seem to be
important for effective or adaptive visual information acquisition. The origin of this
problem was induced from our preceding study of motorcyclists’ eye movement pattern
in comparison with automobile drivers’ (Miura, 1979; Miura and Nagayama, 1980).
The reduced problem ‘in these studies was work load relating to size of functional
visual field and length of gazing duration (see Figure 4). Here the relevant findings
were reviewed for further research.

Three aspects, though they are dependent, overlapping and yet maybe dubious, were
derived ; basic work load or spare capacity, density of information and strategy of
attention allocation. Basic work load or spare capacity may be categorized nonspecific
to visual information. In this aspect, task demand or situational demand, arousal
level, stress, motivation or incentive, and skill would be involved. Density of informa-
tion is mainly specific to visual stimuli or visual recognition. In this, informativeness
or uncertainty of objects, spatial and temporal density of information would be
involved. Strategy of attention allocation is a matter of execution of information
acquisition. In this, at least two factors should be considered, that is, focusing and
switching of attention (examination and survey), and skill of individuals.

Though almost all researchers deal the problem of gazing duration and that of
functional visual field independently, in this article it was attempted to relate with
each other. Grasping them tentatively, length of gazing duration can be categorized
into two levels, shorter and longer, and size of functional visual field also into two
levels, smaller and larger. Thus, there seems to be four categories concerning the
nature of eye fixiations (see Table 1), that is, longer gazings with larger functional
visual field, those with smaller functional visual field, shorter gazing with larger

functional visual field, and those with smaller one. As to the first and the fourth,
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incentive, focusing of attention, informativeness of objects, spatial and temporal density
of information, and familiarity and context of objects can paly role. And, fatigue and
alcohol make gazings longer and functional visual field smaller As to the second and
the third category of gazing, stress can play role, that is, with higher stress, gazings
will become shorter and narrower, and with less stress, gazings would become longer
and wider. Learning and skill can make gazings shorter and wider. Relationship bet-
ween arousal level (including temporal density of information) and size of functional
visual field seems to have an inverted U-shaped function. And when subjects have
much spare capacity, several conditions such as task demand, individual difference
seems not to be able to have effects on gazing. Above mentioned are a tentative
schema.

Moreover, we should consider depth of processing in each category. And, there are
methodological problems of analysis of eye movement (criterion of shift of fixation
points) and those of measuring size of functional visual field (the problem of dual
task method and lack of eye movement and context of stimuli). Therefore, in future
research it is necessary to measure the size of functional visual field with free eye
movement and real context. But there will remain the problem of change of the size
of functional field of view (zoom lens metaphor) and of looking without seeing. Thus,
both above mentioned approach and more global approach to visual behavior should be

developed.



