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Fyrow o TI2FEVRTEB LS
Z DHIBEAERIC OO T O TR

i

EHRchIT, BHERMICBY 2XROBEOFRETT - ot (Miura, 1978), Zh b
OMERBEFERUBEEF VO—RAE~OTVAHZAETEIH 50, R4BBESEICE
WTORIAEZR TS pE D) BRI EMICEREICREAEV DO EBDNR, 2D XD
REZICHETE, Z0%, EREHHICBYIRMEHOMELIT->-T&ko £C TR, =
MEEEHOZL~DORKWIREA LI T 27—~ 2 #5641 (Nagayama, et al, 1979),
o ICEERATOREMHXROPTOME SN B TRHEORR L OBKICENT, ¥=
< HHORBAREOME, WENREOLEROMIMC X 2 ERLERTOMBE ML X
5Lt (2, 1979, ChoD#EMBIC>NT, —HFTRABROHETIVHSHiIcL
TWZ 5 & LT3 H5(Miura, in preparation), 175, R4 ORIREEFIE TRIFLARIT
REGEEZE L TOREMRMO—MEICR S NARICH &3 < 1B & WERE DT> HK,
P, TEEOBEBREZEERKRITT S OTIREDL - .

YT, AEICH LT HBERE, THLEVD 2 >OMEE2ED TRENTEH D
EERHED ET 5. UFRIIF, FEE (1979F) BEXDHEDLEDTHD, HerBETES
ORBRANEING Y, 4BOBHOLDOTFHRUMAED -2 ELTELZITH KX

o

I SHEOBREF vy T e T/ 272V ZAOMNESY

Y EORKMERIIRA O—EO MEFHEENT B LU FHEFAMEICH 2 (B,
1978 ; Nagayama, et al,1979), FEAERIA LT 5 “REFKERE LT, 2 & TIRKOPIE
AnHEEE N OBMENREINDPTNC L, OQTHENHLALSNEZC E, ORHEL
T A_HRBEOREENBLEMEINGC &, OREEREOHREERECHEDD 2 C
to FRF4ZFBOMBIOVTHE, TNETORXORREFHETHOILICLTE X,
T TRFELTEIONE ; A MEOEEHY, BIUE20ME; —RENHSL
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SNEZDTRBEVLENVIELZ LDES,

KN EREEOE,, TRHLBEMEBICE-» TEEEZBEH L TY L &0 5 RBIGHEIC
BT, EE, R BEb30RE4 3 v o, poREOME, MR XbD
TEEELZIONS, ULALENDE, &2RETHE, HElE SBHoME, Hisiokxd
RIEINTOEIPRBRICEAS I EINEHETHD, RIZHELLTRD, WAL, £D
LOBRFETENOEERNICHETRETH I L EVI T EIHLLTIRIEV. TTTH,
chSDEE, HFBHEAEN, TRICESKALLOHN#ETOREDOHER, REZh
BITEZ0&DD 1 DE LT » v 7 - 7227 & A (gap acceptance) {TEZHKET S
T EMOHIELRERT 3, vubb, HE, Bl BE (B3R, 24 3I1v7) oK,
HOTHNIEEELTETE» 97 - T2 272 Y ATE8HER E DB, ZDHEEZIEK,
FEBRINICREITH IS L TITE 2o '

¥y w7 T e7 4 ATTH (gap acceptance behavior ; LI'F GA {TEjLEEd) LIF
BB RECRBA D DOBE L0, BROBEMIE—FE U THES) S EKAEHE
BHRTALBAZHTF LS (1) HOXD ICHBRESEEE N SA L CEBICH TT
THELTVBE, BEENATPORTNE ET B, COF, BREEDOERIIZINIZZ
DA E DBE THBREMSIB T PR THPEOA LD S FHEMEICT 20 BHREHNE
BICH T DETHP RO PO 5T, WEREDOESH MICHE L SoEREEON
BEHOOMNEE OB OEREZEEF + v 7 (length gap ; T LG L8gT) LEHKT 3,
FRICHERBFORESEOICHE LAKAL, BEESEOONAEBY 2HALORBEEL
B+ v v 7 (temporal gap; DI TGELEET) ELEHRT B0 H25F v+ v FRBOTHERSA
BHTO - 2GR, TOF v v 7IIZE (accept) SN EMY, HTILREL- BAIC
RIET (reject) N EWEs, U7ehi-TGATHEdfhic, M1 0BADER, KEAT

i

———
-

—— ——

approaching vehicle

subject’s vehicle

parking

Figure 1. An example of gap acceptance situation.
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OEENE, BHk, HEBS~O#AR, STEOMENRICOMEEL NS, WThic
LTHHADES S T 2TE L BEE T 723 & ORIy, FERENLTREE (S
gap) CORFRMEEE IND0 LB THRF v v 7 - 77272 Y AGEEEZS
EHEF v v TEZETIZOLIEODNE, BEERNALTL 2HEDOER, Z0&EE,
HEORBECE-TRHSOELCAREET AL TOMRE (44 37 KOO TOHHE
KESNWT, 5+ v PBREINILERTINEHORER, ASHrOHEEETEX
haEEA 5. hic GA fT8hE, G, EE, B vTomBEHE O 1 DOTENEE
EEUTHMBSTINS, ISICAREHEORRKNTHEDOBEFREINHIBANSTS &,
GA 182, 2ORED S & LB IMBERITOBBLIEL O MBEHEEREC L, 0
EHEANLTERD, T OA2R0AENS —HER—OHARLDOTHI T END, AEL
FEH%ZRTICEBRENIDEZBALLNS,

I M E

CCTHEBELTITCHLTECLBRDLIATH S, OCA TTEIORE ;s LoXS73H
HHRTHFHOELUTERTHD, ThoBREDIIKHKAINTHEF¥ v v TEZRT
BHULISOLOHMEBERINE Do @RAMINFTTIKHE LK IC, XA (b3
VIZESE) THREOERERMREICHRTELFBINTOIONENS T EE, ZOTE
HisE L LTo GA TEITHRET I Lo TLTOENHI ETNEFMICERTZONE
HoMCT BT Eo

VETEAMCHELT20R GATTH KBRS T2 MENER L ELERICI 32X+ v 7
DREIDETHZM, GA THEEZZHRO 2 DORMESHBEL BT Shit. 201
SRV RV FAFVITRPPDOIBETDHD, 41 23AREHNEKODNTOMETH %,
CCTCOHBIRBICBNE L), ROXIBIROEFTNVEZZ THE, COBZIHRE
B2 TOESHR L ER (Signal Detection Theory ; B LTSDT) OT7 FnY—Th 3728,
SDT MMV SNV TOREZWEHHOMELHD DIt L, CCTEALSETVMIEEN
AL ERBSERT 2TTHSE T OHM R LTHONDOREOHEENE T2
DEEALY (H2),

Wi x» 3 2F v v TOEE, HRIKCOVTOHMETH YD, ChiZFBMETIIRL,
TORVELOEHTHH S, O FIFELTTBRUMNEL (FHLAD, EERETIRORL
DR (ERAD. MEMZZNSDRUOER T IAMEEETH 50 pra IEADTOBZRL
OEETH S, LU, BEAD [TTHEREL] 20 SOREELL DTRIEL NS Y 2
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Overt
Behavior

Efficiency of

Judgment

>
)
a He #a{mean level of acceptance)
3 (mean level of rejection)
2
‘I Decision %
and £
Judgment E
axis of judgment of
X, acceptance or rejection
dangerous reject -a-f-» accept safe
Criterion
(weighting, integration)
ol
perception and estimation. of oncoming or
approaching vehicles’ velocity, distance, and arrival time
- objective velecity, temporal gap, length gap, |
and vehicle type in a given situation

Figure 2. A tentative model of risk taking.

BTDOLDOTH 2 oHREFHEE fo(x) TEZOHHREETRT. O fulx) B2 TR
FRECHOTHENCOEARBICEZ 3 EMETHEIY, LTAT GA THEEZLS
EEBRTY DT ROLORUBER U RETHREN L INIZTOLDTH S,
I OFEVEZ R T 2 DIKEAD [TTH BN ] OFEEAHREZRT ) pur &
[r(®) EEEZ B, CORIKCDERDEFNVOBMED 1 29H 3. H5 GA BETROF R
4y (Ric risky zone L0E3) PDIADECAD [fTHBEU] » AWV [fTURWEL ]
BIZERTO #1 & x2) BECLZBAICRERBRILZDOVRIFLENIRE (71 ©
BE) B50RTHIBNEVNSIE (v2 OBE) 217105, MRS S GA HETOHER
BHDO [THBRL] #BE 20 risky zone $UbHBITH LR STHROELIRAL b4
Ut (fa(x) & fr(x) BEELTNB ECTAIC % BERLIES) Thb. TOEA
KIREARBEARD DHUBHEICS ESNT, 20BTORL 0 NASOHBEE x. LD
bRETE (FOHED) T EVIHW (Z0F » v 7ORE) &, 2 B 2 XD /N
FUNEFTLROEO I (20F v+ v FOER) BTN bLIhEEEZ D,

CCTHEADEEDIEEE LTRD 3 D2EZ 55,

@Y RZE; ChITHWHRE x. OMIMBETRINS. T B risky zone D TH;
R xe XA BT T 2O AOHKBERICIB 28 5 » TAZELBL, b
b Y R7EMEY, Bk DAEMCEETIE TR0 EVSRUBHE0ERNICED

D) ZAH, ERMZZLENE, BOHMCERICE D, Fv o7 T2 TE2VREEZDLEE
Wk Ee, FROBAKRBIEIPFvv 7 - 727 EVRBEEZELLONIE . WIIKIDL
IO EREZ DL ERBLLLRBILAS, HL, AHFEELDLSCEL DL REET
bbc. BBUTTRINTREMNMUBAEZEZI TS,
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PHOoTHEFX vy TEBEIZETS, TROLLY)RAI/ERBOEEZONS,

QW ORIF LR ZOHERDOLE ; Chd [TTHARRL] OFHME pa & [TV
Ul OFSE pr ODFcD (M20 d;) TREND. THDLE fe, r DEBKTHIILH
Wrick ) 2 #EPiATREM: (risky zone ) ME /P&, BHREDODLOIIED L, WV
DIERA DD HNT SR EN B,

OEREZME ; i3 TTHRVRERL] OFEE v ORI ESXZ0/v5 Y F 05
E or ORGP oFLONL e T0bB, w BIDTHROBELOH (BEAD ichE
LT3 EXODROERTORLDPTVENLZ D, T or BRIV ERZORUHD
HAIZRTEEZZIONS, LAL, INHIZONTIRIEAMNITE FHETLENIc b8, D
b, BIRBRHLZIIIZ S0,

X TCOREDEFNOE 2 OB LD 3 >OBEE, ) 278, HESHS, BRESHE
KOWTAShDOPIEDBTROLTYILH ETECETHIN, CCTOBEROHEREE
Hifakk (hazard) ZRETEC &, HEANRHEFH U THEBREICIETRT I ENEHOTHEE
BCETH2 (CNEFABROBETH ). i, WE I HORBERMNE » ([FT0=
HWRELD LRAMENSITETHE, GA fTBEEZ 2L, HREOTEIHE, FEN
VR7, BREIEHKADBRAZTEREEELON IV ZOFBEREELEKRTH 2, CDADS
%, BREFLRONEBSRNCETH S,

7ei2L, M2 IR U BB EAREREABRET A C Lick >~ TEZOHME » & D &
IRERINZONENI T ERDOTEIIBREOHZEZ 2T LR TREEL SN,
Tibb, WA, BEEBEoHT 2EE, HlE BEomE (4230) k&30 TEhS
MEH ST ONHEEINLERELTI DOHME » BERINBE EEZIZCERRARE
REDLNE, EED GA fTHICBNTE, 20 GA BE4ADREE (ABDF 74
—OITEOLH, BHOREORE, HTT-koRsLE, AAOREIER, MREDS
OEOH X, HfHE, HEOWE, BREFSAN—Lt0a.=F—v 3 v EDHEM,
M ERBAREEET S, ZCTRALI-VREBLDBEMIER, ¢bb—
BOEREELFEZZET NI IOVRRICBENTOSBE4INZ 50

I 4EEOHEE

MR DOHEMO—DREIEOEBA TR E UTHAAL C Likh 5, —iRic GA F7Eic
BOTRBENICBIZONZIEHME L CREIEOHEE, Hil, HOOMEBEADOTIEERE L
EZoN3BH, —BN GA THORERSIZVWEFREKELTHIER A O 5D 3L
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WRTHBENS T EDBDP-7ELTH, TNLUAOERBEHPAII/NDE O BEEEN
FLEws T lichhnd, 20ERR GATEZHNITRIT 2 ETBEMCERET DL
LTHEBELRFRIRIE S0,

PSR RDOT I+ 74 YESBRTEITEDSDEEDTRT® o YA TRARES
D TRD 2 >OWHHBEEKE L TEET 2,

(A) GA THOBEBIVY 12— 3 VER

CNICREEBEHTOBERET7 4 —VFTD GA DY I alb—Y g VERBEH S, TO
25k GA THICBY 3 HER, BIEThSHEERNE D LS ICHAD ST
PERINZOPZHALMC LI, BETE GA THBIUHEAEBEEDEEL S LS
L9 %, K LZCTRE—EADO GATHAZRORLEEL, BABEZEEZHLICTEC
RUITL ULV, TLEESRTRETEEOMMWNMNI LS ZNZHETER . XITHERE
WHZF vy PERZETZPEPORERITIE D FEREE M LML U TRIFTEI,

CNEDEARBILDICT 4 —VFTD2DODY I abv—Ya VERMBEZLONS, 20
1 D3RR AYEY: (critical moment method ; PI'F CM kb 51 id CM ER E18T)
THbo CNIIH 5 GABEHTHBRESHAS 2 VEFEEN [0 N LESHEES
BTV S U RBICREF — 2T 0D FETH 6. 4—DRIERSAIEE
7 (decision moment sampling method ; DI'F DMS 3 &M9) Thbo CNREBETE
BE (% 7-iatm) HEEA D B ETICK-BHCEBRE B ERE ICEXL, € OB ICHERE D
WTHL DEDPEBLBEEDTH B COFKICK»THE (BN HDEE)
LWEBRESRERTIE OB v v 7 (LG) 2N U THRIETE 205, LG (503 TG)
CEREOEE (V) EAMMERE U THEN TR CENTE 2,

XT, choDHFETEONELERELVRDO LD IK GATTHORER L HWEDTER D X
NHBHEETREL L5,

1) BRFBERIN3IOXSICEEHO5NG, K 3a BEF + v 7 (T6) EHEHDERE
KEEE QBB E LT ZOBMEF v v PORERERL, X 3b REMICEHEY + » 7(LG) &
BEREEOREKEEOBEKE LT ZDEEF + v PZEERLIRT . COK;, RICK 3 (@)pE
XD ICHEEICEHEY v v A E D, RIS ZEHEBKRET bR — DR & I UEREE B
X SIS THEF v v FRHEF v v TORBRETRT S, 77805 GATT
HOBMERNTHEEVE B0 SHICEA—EETHERICT Ty b ULIERS—H TN EE
X BEBRE v POZEOTRONIFICENBNENVZ S0 K3 (D)o K5 ks ik

#2) BETOXy v+ T2 272 Y ZATHOBRENESL 4 T~ OEES T -7 B—HEKIRE
Fo o FTHEOEEHE, FRHCRETARIBBERTE -1, VTN TEEEDOI VT
—RARBENED T CRBEDTARIFETH b BERAEERRIIKRIETIE>THEWN,
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plotted by different speed plotted by different speed
100 — 100

g g
o &
g g
2 g
8 2
g &
=T ] ] ! ! ]
temporal gap (TG) length gap (LG)

Figure 3. Predicted results of observation of gap acceptance behavior.

Fr oIt -1BHAKS, AFCERS—HKTHEEE, BEYX + v 7ichdrb o3 HEE
iy o7 GATHORERTH B LA 5. i, Ka, bLIFRNick T dEES—K
Uiz hid, EEBXUEMS 20 IEES L OB GA THORERTH S LWV E 5,
C O, BMIICREIERL G IUIEE S L OS5 0 iEE B KU EROER I N
HEFETHEA D SN THF BRI h, REERBGIUT LD ERELTH b THAIOY
WU S N5 EVZ Bo 770U, BEDBAICILEE LMD 5\ AIEME RIEBEG
iCH B H SHEERORIIEFE . LHN 3 ICBY 3RO AU O A S AR
TEEZONENG, COALVEBEDKRIANAETS 0 ’
2) EREAREE (CMBE) ORERN40LS5EEnohb. K4@OERDLS
KEBICLPLOTHEF » v PR—ER S GATEHDY I 2L —Ya VD 1 D2KLTO

[ a. plotted by different vehicle type [ b. plotted by different vehicle type
. - -
~ - -
=~ - - -
O =~ ~ — —
& S~ g |- e
- Z
<7 B S S~ -~ -
Y . 53 n -
-é ~N - - o |
5] ~ - B
& ~—<_ &
-~ _—
8
| - | | ]
objective velocity (VO) objective velocity (VO) -

Figure 4. Predicted results of critical moment experiment.
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CM B:oBRERRIBETH S EVZ 5. K4(b) g2 THERICERDO XS iKiEhid CM
HBORENIEETHL VWA D, AKOBRO LS WEEk-T TG 13 LG @
BMZAT 2 &, HEEERHD 2 O ILEE & EESHAD SN THR BRI NS LHEE
ENbo BB CTRERELZETERECEICL->TCATHANOHEEDHRENLVHEA
EZ¥NBo EHRA—BBREORISERDELTES T LICL > THEAZORIMNAREEL S 50
XOICHEKREL CM ZRELOHE LD CM HoRMEOKRH EEGTMEELL 2,

3) BERAEEHE (DMS &) ), HROBBERIBEROEALALTH B, HMEL
BEEED B OB S A M OEME LTHZ 20 0 BEEOHETRO L ERHOREIER OB
ENTEERYD, 20T EroHBERBBEICMENE 7S THA ST CHRESER I
BDW, XDEBBEA SN CTHR#OSHRINZODENS AIKDVTERTE 3,

(B) GA TEKESTIMENERIKD>VNTOT 1 —» FHEER
BREICSY 2 RERBLUERD S, SRBREOTHENEEES LOTAMEERE (&
Z0EEAIVY) AREERICRY 3. BEHEOER (BRE) HEERE D EHERE O
EEICKS 2 FEMNERREREN T2,

FO2ODEBRERIOVRD 2 ExBEHT 50

' ® GA FABjicEEELRA NG, ThRBERBICL - TEOERIENEL, OHE
RIcEBHEOPENI CLEBSATYS, RRERRTHHEOMBEE U THICKR %N
ATV CEER B, RICEE, BEROBRICOVWTEEESTINZ, GA FHoHES
REEHERD» SRBATEY, HoBE, PESEOERPSHPINLINEESE,
® coTELNZTEMEEL CAERBERORBEMEE LBEEDPIZCLicL-T,
TROBHEREDS 7 7 OME, HEE bTHMICT S & TGATEHOBH O—AIE I,
TREZMZ 20 COT EMD, GA FTHOBEHIC OO T & DB TH—II72 3L e
NEHERbNG, THbL, FTEMEEDZERIEBENNEET I, b5OREEEE
oM S A CHEMATHRENS L2 DN b OFEGHEOER OB /4
HADETHWEDBERIN TN S EORMEMNTREL L2 Hh ANV TEEE & 2RA
i3, YHEDE 2 OBRMTH S,

N EER1 EREAREE (CMEK)

SR &S ICEBBEETO GA FBOERE M BIRs BT E CORETTAL
Motio WIICHUFETIE GA DY 12—y g vELTO CMEERT GA THAAET 5.
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CM EofAR, EBERICEOTEID BIEOEEOHBLZED,L IR TESC L,
HPEBOBBRELFREICEEIRICEIVERESIDAREIRBENI B L, &
SICHEREMEBICET LIS N DBENEDLIRNC ETH S0

1. H ]
DCGA T8icB I 2 HEHEOERE, HEOHRLMHICT S L, OCA THORER%E
Hobicgdde L, OBAEZEELLBEZECE, DIATH D,

2. FH B

(i) ZREFBICHERE

EREFIEEARE + + Voo OlEAs FR-ER, hRyBEs0, JERE
PIEDHE), KEPRTEEOBE (FR2 5, haslEsy, RERIEOHTY
V), REBESFHESSHEOSE (KR8, hRomEsl, XBEREsb»TH
1) O, EBRAR CHREOUUTELICF — 2 HRIE L ITRLTH 5. HERER
84 THBN, N2LICRERHBBELED- b TREZDTF -2 3ENTH 5o
ChOBBRER T TCEBRITEETS 50

R BERRAREERTOWREOBDMT

B Bl B R AT % A
PRE T 7= &7 . F—TE% ; F—TEh
A A PR
K-R|7/10 |8 #H A&|137 10/6 | 8 #H & | 40—
N-S|710|8 @ &1 8/ 2 | dserisig 172 | O
8/ 2 | thahthighd | 215 |- .
Y-Ng/1|&HrE| 70 : 10/6 | ® &| 8|0
M-M|81|EFEH K| 18 10/6 | & #H &| 43| 0O
T -M|8/1|&5%yIE| 18
A-H|81 | FEH»YE 15
S-U|8/1 | BFEH R 15
WK |8/ 2| duiiigig | 215 |- 8/ 2 | o | 172 | O

@ F M Lo
BREREBRAEMOBEEF NI ESHORBEEFOEERRE (H 5V IE S ARBICEREZT
SIBAICITERE L BFEE) B, X1 okS IcEREREEY - TRERICH TS
CEARESH . PREBIAMIDRIBEES [Pl EES &I TN
EHIM LIS+ — %217, RATTOREHDOIEERERE D, SIS0 m OMATE
BEBE S VY —N=TT5. COMKEEEORICRETMOEREELBONCE, TR
RENEELLBAICRTOREERRIIN TN B XS ICEERL, EEEDADEDETH



46

BBEORINMCEEB LBV IS KEELK,

KRBT ASHR T & B HOBAICHERESEEAL DR IY, /- EREH
BEHAROEG AL, —BREOVHETEEL 50 km/h fETH 3 7 dICEE & HH
AR 1o, RREE U THE #hd (Kawasaki, 450 cc), FHEMAI HixE (Suzuki, 50
cc), FHHE (Fa3gHo—3, 1200cc) hE b 5w 2 (Isuzu Canter) % 30 km/h, 45km
/h, 60km/h THREE, FEELLFVFLRIETES .

i) HEEOEE V), BEEFX+» v 7 (LG), B+ + » 7 (T6) DElE,

HREOEE (V) BEBRECAA 100m oiic 4m OFBTEBE LARESETLS
WNe=HFNHT Y2 —2FHIE, 20 4m XEAZBLESERETIHBEIVEHR L. B
¥+ v 7 (T6G) BEBREOAHM 100 m O AL BIENBRTIRKIcI=hvra—%
ON it, HRBEDKIET OFF 0352 &pb, HEROEMEELOEFELD, HREH
Rit#d =2 U Th o ESHREDR G 2883 5% TORKRMARL L TRDi, Mk
IS +v 7 (LG) B TG & V LoBEBELLKRD I,

M EZEBEH

ERERBEEEORELEETH 5, KU L EEOMII TR 25km/h 35, LR
2 T5km/h FiETH 5, HEWE, “thE (RAAEBHHEL AT HmE) SMRE (TEER
#H, BLU M7 v 7)) OZKETH B, cho PN icRUimeE, EEEMEEN GATHO
KR ES 5 1BITEH - 12587 — 2 DD IO 1o DB TIRBA Utz

CM EROFXARIEMTO GA THORIETH S5, BMEMFE LT, BRicELEK
AT S350 LRMEHEINZ oo BRATRERZMA O RERE ZRBEEHEIEIRED
—BRELVTTHRECBEATZEREI LIS NI I 05THD, HEEHEEELL
OREHETOEEBBEMIcKRTEVERICH LT &, BIUFEFHOO Dz RIT
GA TEHBEDXIKERT 2 hERITE1DTH S,

BE, BEF -2 LU TEREOEN LS BRFETE > GHEME L IZEIBRLES,
HEMES ZBABRELBR) o T}, TTTRYFE-> TV AHE, Bl BEIRIERS
WD GA Thhb 3 FBHBERICOWTHRE LD TH D, HL, BHOFEREL KK
R LD ICBHORETOMESTIR E > TRV, (TR BAHERIC 2O TOKREHZIT
HIN.)

4 BEBIUEE

4—1. BRF v+ v P NOEEEQERE LEEOShE
(i) TXRTES~LEES
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HEREH, WBELT-—VUTERC LERANELEE + v 7 (T6) OEEEDEEND
ER%EN 5—a ic, ERE®RY + v 7 (LG) OFEEEE~OEFAEK 5—b KR, KPOD
£ A Skm/h 2 F v THOF TG, ¥ LG %, hF—20,7 Y +OEEES
THED EFIclo TRUK. B8, BRRABEOTRTOF -4 icbEINThEDK
0T, RICRUEEZEEEELORDIZ DTN . COMROFHE & ERROFETIE
BUTORRICBNTINTHEETDH %,

@ BREMF v (T6) 12T

ERRIURE, “HREOEAICK L, T6G=4.158—0,021V, TG=3.910—0,033 V T&
Bo K5 IC/RENS XD ICHBE, “REOTHLOESICENTE TG txdd 2 HEORR
DR & (F(1,1253)% =39.315, P<.01), &&kMich 2 ENERTOBAEFEGEAATI
HESEBIULILEE, Fv v 7ORE, EEORECHRANSHIZELE BLL3),
WO EBRENEE 2 C EARENDE, EREOFRICODVTIEERENREL (F(,
1253)=96.738, P<.01), PUspE, —RETO TG QOEHERR4#3.2%, 2487, =
WMEDFAIC TG BEEIK/NE . ZDC ERTUREICHNT, ZREOEENE TME
Nap, HE2VRTHBEBHCAONEDENICEAERBLTNBEEEZ LN, CDA
KOV TEUTO7 4 — W FERTHS LI LTWL 153 TG fEIc D0 CHE LHEFEOR

( r=~(.166
10— Je— car TG= 4,158—0.021 VO
mean (VO=47.884, TG=23.151) N=670

—_ %—Z— — motorcycle — r=~0.177
'IE=3.890— 0@3 VO
(VO=46.755, TG=2.797) N= 1257

- r=-0.257
TG=3.910-0.033 VO
o (VO=45.466, TG=2.393) N=587

critical temporal gap ;TG (sec)

0

« | |
0 7 25 30 40 50 60+ 70 75
velocity; VO (km/h)

Figure 5(a). Regression of temporal gap size on velocity of approaching vehicle.

#3) FEERIZOVTII4S km/h D EELITFO 2 KB T, HIEAT — ﬂﬁ@imé%A@ﬂﬁﬁﬁ
ZREBEOSESNETIE 5.
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(r=0.334
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Figure 5(b). Regression of length gap size on velocity of approaching vehicle.
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Figure §(a). Regression of temporal gap size on velocity of approaching
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Figure 7(a). Regression of temporal gap size on velocity of approaching
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R, B, BREATOBICENKAMANSGYD, S oICHE LRI > TC OiEkH
REPROEE, B, BEATOETRNSEEEVALB. COBME LTHIREDR
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Table 2. Simplified Table of Analysis of Variance on Temporal Gap.

vehicle variable degree of freedom F P
situation (A) 2 167. 701 <.01
motorcvele velocity (B) 1 24, 584 <.01
’ AXB 2 14.648 <.01
error 581
situation (A) 2 481.058 <.01
car velocity (B) 1 36. 256 <.01
AXB 2 8. 797 <.01
error 664
situation (A) 2 702.615 <.01
pooled velocity (B) 1 41.679 <.01
AXB 2 16. 750 <.01
error 1251
Table 3. Simplified Table of Analysis of Variance on Length Gap.
vehicle variable degree of freedom F P
situation (A) 2 158. 782 <.01
motoreycle velocity (B) 1 14. 274 <. 01
AXB 2 0.041
error 581
situation (A) 2 555. 668 <.01
car velocity (B) 1 68. 875 <.01
AXB 2 1.980
error 664
situation (A) 2 754. 684 <. 01
pooled velocity (B) 1 88. 709 <.01
AXB 2 0.107
error 1251

2T bDERbNE, HEMZEMRIICE > TR 2 C LD TIREDEBSHED
BADOHTERLILDTEKT %0

() FEREEEY v v 7 (LG) L2 T

RULXREE O RAWT R B RE, “TWREL 4 O%Le, BIUMNREE ZRELHIC
L BATEADIEHEN 1 BKETHEETH S LAERLLY, REEAZVTRICEL
THBETEHIE P -7 (R3EBR)o THRUXBEEOSITHERIE OTFTHOFHROER
TH DM (&x F(2,1251)=494.076,P<. 01, F(1,1251)=82, 893, P<.01), ZHIEBIZH
BTERNC EAERLK. bbb LG IEHE, B, BEAITOBEOHETEM LA ERE
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Figure 9(a). Regression of subjective velocity on objective velocity of approaching
vehicles in daytime experiment.
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Figure 9(b). Regression of subjective timing on objective arrival timing of approaching
vehicles in daytime experiment.
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Figure 10. Regression of subjective velocity on objective velocity of approaching
vehicles in night experiment.
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Figure 11. Regression of subjective distance on objective distance to approaching
vehicles in daytime experiment.
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Figure 12. Illustrative figure for transformation of objective velocity into subjective
velocity in relation to temporal gap.
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Figure 13(a). Regression of critical temporal gap on subjective velocity of approa-
ching vehicles in daytime experiment. - (Slight lines represent pre-
modified regression.) VO indicates objective .velocity.

Figure 13(b). Regression of critical length gap on subjective velocity of approa—
ching vehicles in daytime experiment. (Slight lines represent pre—
modified regression.) VO indicates objective velocity.
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Figure 14(a). Regression of critical temporal gap on subjective velocity of approa—
ching vehicles in night experiment. (Slight lines represent premo-
dified regression.) VO indicates objetive velocity.

Figure 14(b). Regression of critical length gap on subjective velocity of approa-
ching vehicles in night experiment. (Slight lines represent premo-
dified regression.) VO indicates objective velocity.
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Table 5. Regression Data of Gap Acceptance Experiment of Each Subject in Objective

Scale and Subjective Scale.

° = objective scale [subjective scale objective scale|subjective scale
-y = e p— )

a g |VO| TG| a b a b IG| a b a b
KR | mtc [46.743 3.176/ 5.598—0.052 5.177/—0.03940. 359 29.141) 0.240 31.083 O0.181
car (48,892 3,231 4.901|—0.034| 4.470(—0.02243.558] 20.984| 0.462| 26.836/ 0.303
Ns | mtc [46.193 1.861) 1.661|—0.007, 1.594/—0.005/17.199] 4.010f 0.286 6.760} 0.205
& car [46.929| 2.053| 2.672—0.013, 2.588—0.01126.161| 6.993| 0.408 9.621| 0.342
_5 WK | mte [43.591) 2.565 4.231)—0.038 4.203—0.037)29.620) 20.557\ 0.208 20.710/ 0.200
car 146.523| 2,202 4.199—0.021| 4.141}—0.01940.496/ 11.734| 0.618 13.432 0.570
mean | Mic 44,714| 2.724) 4.073/—0.030] 3.853—0.024{32. 796/ 15. 763 0.381| 18.552| 0. 309
car 47.815| 3.114] 4.671)—0.033 3.576/—0.017/40.466; 20.127) 0.425| 34.235 0.222
KR | mtc 43.764 4.705 8.350—0.083| 4.828—0.01452.389 40.867) 0.263 52.028 0.044
car |49.705| 4.570{ 7.099|—0.051| 5.689—0.03261.165 34.829] 0.530| 49.479| 0.335
5 | yN | mtc [44.104 5.381) 9.578—0.095 7.888—0.077)60.975 51.182) 0.222 55.132 O. 179
'%‘o car [49.188) 5.757| 8.975—0.065 6.426/—0.031,76.395 46.632 0.605 70.353 0.286
mean | Ttc 43.946 5.067) 8.980|—0.089 6. 300)—0.050/56.989) 46.180 0.246) 53.589| 0.138
car [49.441) 5,175/ 8.097|—0.059] 6.138—0.033/68.926] 41.677 ' 0.551| 59.967 0.304

mean | mean (46. 755 2. 797| 3.890/—0.023] 3.640|—0.01735.479| 14.295 0.453 19.210| 0.336

Notes. VO; indicates objective velocity, TG; indicates temporal gap, LG; indicates length gap,
a, b; regression coefficients.
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Appendix Table 1. Regression Data of Each Subject Group in Gap Acceptance Experiment.

experiment l SG ‘vehicle (gg) ‘ (STS) ’ a b r (é"g) a ‘ b ] r | N
mtc (?Zsﬁcl)gé) (fjggf) 7.160|—0. 068 0. 724 (‘I*Z:ggg)szs. 530| 0. 244(0. 338, 43

SI | car (‘l*g:i‘g{) a g‘gi) 8.799)~0.077|-0. 821| 3- 832187096, 0.5750.775| 16

mean (‘fgzggg) (‘1*: 319y 7.612/-0.070-0. 699 (?:!322?2)37' 335] 0. 303{0. 347| 59

syime mte Eg: EE‘E) ((z: ;;%g) 5. 756|—0. 052 —0. 578 g:(}‘ég)m.m 0.241[0.244 68
periment | ST | | (5.701) (055 5-298/0-04|-0.437) (¢ 575)26.010 0.8740.319) 85
mean | {1330\ (5 Bhay| 5-488/—0.046 0. 500| o 32298, 175] 0. 321(0. 297] 153

mec | o 397y 3.536/~0.026|—0. 239 (3. 305 |13. 826| 0. 33000, 239) 287

S | car |08, T 05| 4249/ —0.027)—0.289| 3517 117,978 0.423). 353| 299

mean| §3- ?‘fg) (f: %?) 3.667|—0. 022|—0. 208 (fg: 832)13.182 0. 440(0. 326| 586

daytime mtc (‘g;gg?) (é:égg) 1.143—0. 001 —0.012(}‘1*:31‘(2)) 1.18 0.28100.283) 161
headlight-on | SIL | car | (3070 (¢ g5 2 178—0. 004 —0. 08| T3- 016 | 1.889) 0.5040. 653 166
experiment mean | 17 388 (0 aeay| 1-706—0.003—0.049, 30- 1321 1. 518 0. 3040. 402] 527
mic |15 676y (1. 78| O 578|—0.095(—0. 883 8- 970,51, 182] 0.2220.329] 15

ST | car |(17160) (1 ouy| &975—0. 065(—0. 705| 76 393 la6. 632 0. 6050. 632:5:3

night mean | 15080y - sagy) 9-023—0.070]—0. 719| T2 %03 45, 597 0. 5700. 558 68
experiment mic |(ta 100y (1398 & 350 —0.083(—0. 884| %309 Ja0. n6a| 0. 26300. 542 13
ST | car |17 &30y (1156 7-099|—0-051~0. 514| °f: 120./34.829) 0.5300.458 51

mean (‘]‘gjﬁ’g) & ggf) 7.438-0.059| 0. 610) 33 357.155.489| 0.4930.475| 64

Notes. VO indicates objective velocity of approaching vehicles, TG; temporal gap,
a, bjregression coefficients, r; correlation coefficient, N;number of data., SG ; subject group.

LG; length gap,
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Appendix Table 3. Regression Data of Each Subject in Distance Estimation Experiment.

subject | vehicle DO(m) DS(m) |DO-DS(m) a b r N
mtc 69.706 73.353 —3.65 11.419 0. 889 0. 969 17
™ car 67.941 79.059 —11.12 13. 376 0. 967 0.944 17
mean 68. 824 76. 206 —7.38 12.971 0.919 0. 945 34
mtc 66.250 71.417 —5.17 | —2.391 1.114 0.931 12
MM car 73.636 102. 000 —28.36 | —6.39%4 1.472 0. 922 11
mean 69783 86.043 —16.26 | —6.191 1.322 0. 888 23
mtc 71.667 73.444 —1.78 19.311 0. 755 0. 965 9
HK car 70.000 '86. 444 —16. 44 29. 602 0. 812 0. 876 9
mean 70. 833 79.944 —9.11 25.124 0.774 0. 861 18
mtc 66.429 94. 571 —28.14 29. 250 0.983 0. 785
oC car 70.000 113.000 —43.00 15.583 1. 392 0. 857
mean 68.437 104. 937 —36. 50 20. 127 1.239 0. 815 16
mtc 75.000 106. 400 —31.40 74.971 0.419 0. 559 5
MA car 68.571 127. 143 —58. 57 88. 000 0. 571 0. 559 7
mean 71.250 118. 500 —47.25 88.319 0. 424 0.427 12
mtc 67.500 85. 167 —17.67 22.670 0. 926 0. 901
KI car 68.571 112.429 —43. 86 28.667 1.222 0. 940 7
mean 68.077 99, 846 —31.77 28.212 1.052 0. 831 13
mtc 69. 706 65, 882 3.82 18.250 0. 683 0. 880 17
NS car 67.824 65,176 2.65 11.077 0. 798 0. 808 17
mean 68. 765 65. 529 3.24 15.220 0.732 0.838 34
mtc 69. 247 76.575 _
(SD) (26.232) (27.562) 7.328 18.056 0. 845 0. 804 73
car 69. 323 91. 506 _
mean (SD) (93.313) B4.717) 22.183 19.002 1.046 0. 702 717
mean 69. 287 84, 240 _
(SD) (2. 777) (32, 313) 14.953 19.332 0.937 0.718 150

Notes. DO; mean of objective distance, DS; mean of subjective distance, a, byregression coefficients,
r; correlation coefficient, N;number of data.
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A PRELIMINARY STUDY OF GAP ACCEPTANCE BEHAVIOR
AND ITS PERCEPTUAL FACTORS

Toshiaki MIURA

Following our preceding researches (Miura, 1978, 1979; Nagayama, 1979) three
kinds of experiments concerning gap acceptance behavior were conducted. (An
example of gap acceptance situation is shown in Figure 1.) The purpose of the present
research is the following two: (a) to explore some aspect of relationship among actual
behavior, decision and judgment, and perception, and (b) to examine the difference
in critical gap size (last safe moment) in the case of approaching automobiles and of
approaching motorcycles. The latter derives from the problem of security for motor-
cyclists. Distinguishable points of the present research are (a) examination of gap
acceptance behavior by measuring not only critical gap size but also subjective velo-
city and subjective distance, under comparison of case of approaching automobiles
and that of approaching motorcycles, (b) development of new methods of measuring
subjective velocity and subjective distance for approaching objects, and (c) an atte-
mpt to examine critical gap size as a function of subjective velocity.

In the first experiment, using critical moment method, subjects press a response
key when they think they would not cross any more. Eight subjects participated.
Variables are type of vehicles (automobile and motorcycle) and experimental situa-
tions (day and night). Critical temporal gap size and critical length gap size were
calculated as a function of vehicle type and approaching velocity. The second
experiment is on speed anticipation, in which, with 2 sec observation of an approa-
ching vehicle from a distance of 100 m, subjects press a response key just when they
estimate that the vehicle passes in front of them. (They can observe visually only
during the 2 sec.) Eleven subjects participated. Variables are the same as in the first
experiment. By this method, subjective velocity and subjective timing are estimated
as a function of vehicle type. In the third experiment, on distance-(matching)-
judgment, after 2 sec observation of a reference target which is located randomly trial
by trial, subjects press a response key at the moment they estimate a vehicle, which
is approaching from the opposite direction to the target, passes a point in the same
distance as the target. Ten subjects participated. By this method, subjective dis-
tance was estimated as a function of vehicle type. .= Only daytime experiment was
conducted.

The results are as follows:
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1. Temporal gap could be a predictive variable of gap acceptance behavior. This is
because  critical temporal gép size was less affected by approaching velocity (see
Figure 5.). ‘

2. On the other hand, it was found that critical temporal gap size decreases signi-
ficantly with increase of approaching velocity, indicating that the higher the
approaching velocity is, the more hazardous the gap acceptance situation becomes.
This is partially due to subjects’ underestimation of higher approaching velocity but
at the same time suggests that subjects’ decision becomes more risky with higher
approaching velocity. (See Figure 5-a, 9-a, 13-a, 14-a.)

3. Length gap size increases with approaching velocity, but this cannot compensate
for the increase in danger with higher velocity. This is also partially attributable
to underestimation of higher approaching velocity, but underestimation of longer
distance should also be examined more precisely. (See Figure 5-b, 9-a, 13-b, 14-b.)

4. Gap size in night experiment is larger than that in daytime experiment (mean
critical gap time in the daytime is 2.8 sec and 5.2 sec at night). This is partially
attributable to the difference between velocity estimation at night and in the daytime,
but this also suggests that subjects’ decision becomes more conservative in night
situation. (See Figure 8, 5, 10, 9-a, 14.)

5. Both in the daytime situation and in night situation, critical gap size is smaller
for approaching motorcycles than for approaching automobiles. In the case of velo-
city estimation, there is no difference between approaching motorcycles and appro-
aching automobiles (Figure 9-a, 10), and in the case of distance judgment, distance
judged for motorcycles is smaller than that for automobiles (Figure 11; to explain
the difference of gap size between vehicle type, this is contradictory). Therefore
the difference in vehicle type cannot be explained by the above mentioned percep-
tual factors but seems to be explained by the difference in decision criterion.

6. Through an examination of gap size as a function of subjective velocity (rather
than as a function of objective velocity), both temporal gap size and Iength gap size
seem to be less affected by velocity (Figure 13, 14.). This suggests that there might
be a more consistent subjective criterion, but the transformation, characteristics of
the criterion and how the decision axis is formed await further research.

7. No difference was found as to estimated subjective velocity for approaching vehi-
cles. Through daytime experiment, overestimation for lower velocity and underesti-
mation for higher velocity is shown and the critical velocity is around 45 km/h in the
daytime and seems to be around 70 km/h at night (Figure 9-a, 10.). (As an example,
linear regression equation obtained without logarithm transformation is VS=14.6
+0.64VO for approaching automobiles in the daytime.) (The slope of the power
function on the log-log plot is 0.73 in the daytime.) (See Appendix Figure 1.)

8. Approaching motorcycles are judged nearer than approaching automobiles.
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However, there is a problem concerning reference target size (in the present ex-
periment, the target was a man, whose size is nearer to that of motorcycles and
smaller than that of automobiles). This is therefore not confirmative. But, distance
to both approaching motorcycles and approaching automobiles is overestimated
(Figure 11). Linear regression equation without logarithm transformation is DS
=19. 004 1.05 DO for approaching automobiles in the daytime. (The slope of the
power function on the log-log plot is 0.78) (See Appendix Figure 2.)



