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HEEITH
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1. %

B BIEE BB AL ZERAR BV T, WEHITHL TV 2, <0k 3 SEBITT
B, WHARLTEDLOEDTHAI D FIZE, BITLVITREDVWTEATAHB L,
FNHBABICETENS DI, HITBRECHET B4 SBRUBLEL X3, HITHEE,
HBAREREXZ 5 EHTEETH 50 7 BITHOBEROBER IR E S (EBHPTLBLH) ?
BOER, BAROBICHNTHAEOD ? #RICEEMI TV, ? £, F—-VEF+ v F
TEHEEVHTAICBOTR, F-—AdB0D, ECREBZOMEV-T, B—ERLEOEH
SR T, HTHARERES 5b101d, EOBREHREERS #1550,
EWVD TR NF IO VT O FHRHEICBT 2 ERMOLE L2 5,

DT, BADBITH>TAL, TAOBRBCHLELHEROMEBE TS 2 MEITERER
BAfRIcH Y, MBERATRTHEEERLOND, &AM, HIRLTADOEKRICIOVT—#K
FIcETFILBO TR, TARHNEO TS, MIEREEETIRVWIE, £/, AR
75354 OMEFEREBR L TVE ERBEhTVWS T &, BSiglshTwvs (Mackay,
1987) LMEFICBWVT bERIC, £< 0BA, AERRLSIHARRETTKL, AEER
AL RBRRC, 2, TABRRME L SRR BEINTE L, TOXSHRMAR,
RS BICESERICBVWTLAOND, bbAA, TLTRARLTAD2ODD ot
AW, REFERTHSERTEENTRVE L, L LENS, AIERNZ OFRE —MHE
ER—%, FORIEELPOmET 200, BHRBZOHELZ VLCZIROFAT 3
DICEHEEBEEZROL, FARZOILCL > THEDINT L EEREIRKEIA TV S
&, BEFHIh T3 (Michaels & Carello, 1981)0.

COXSBHMEETAICEYT 3 THREMIC LT, J. J. Gibson 2L & T3, ME
DERFENT 7o —FBH b, €I TOERSRER, BY-RELETH 5, HRHICH
PEBBRHEWCAGREEZON, £, AL BBY-BEYRF LB S5 7€
Th-T, BrHyoflZFeBi3 7o XA ciREVWEFESNSE, 2L T, Y0 ES
&, Bnc s - THERRBEROBEERFIRT 5 0T, MRS TAERIIMIICIERS
NABVEFRENTVS, LIFicBWT, £EBENT 7o —F OIS %ZRL, MELTH
BEERERICS 5 & ARTERPEE, MEOBHRICOVTBNB I EI2T 5,
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0. £RE¥H T 7o —F

J. J. Gibson (1950, 1966, 1979) &, € O=IfFicB VW THEOMEE/REEHAL TZ
oo BIBREOEEICE VTR, BEOEMOEY T 2BMLEYE, &b ERMEL
BYEONS 54 MCEEBL, SRS IEMCHEROBRETH - T, LEI N ZLERT W
LWV, HEMEHEREERL oo Gibson %, ORI Gibsonian L& N3 OK
BREZIC L DZT#kLN, S oickedifbah, KX Gibsonian & DHREFLBRAREVETF SN
TW3 (Ullman, 1980 ; Fodor & Pylyshyn, 1981 ; Turvey, Shaw, Reed, & Mace, 1981),
AETIE, £& L TGibson DRADEZ 2l e LT, HOBEBOMMIT >V THR~NB T
Licd 3,

Gibson DEROAXLHHMTH Y, ROIR/BE L SHR, LicB &k Hic, MEELEH
MITEHROY Yy 2779 7 TH B, EVIFIRTH %, HEMHERE WO HBANEER
BA2OHBERNBEOEES KOV TRZORBI—HLTVWE, LL, ZORERIK>VLTO
PRIRDSER 5, BEAEERICBVTIE, BAVWZIETIHIBMATIZET (impoverished)
THBEEZONTVS, AR OMERE,LTHZ0T, £ORERMEENTIZRD
b, 2% 0, MIRAENLOWHR, XR LRI EOHNEZT T, HEANKEELS
h, Bhicli-TWw E&N3, ThicH LT, BEMEHEGA TR, ZAS W 2H# (EK
CRER) BESHRICEITHELSOTVLEDT, R REhEHIEYy 277y 7T hIE
XL, BT AMBBREBVEEZL S, COLIIC, IEANBOBESOEBE, HHER
DEMIIIRKDZ0D, ThEBHEZEOEM 702 RICKDENICHEDORBOENH 5,

BER, DEFICBVTRBHNSERBBENSSINTELI EMERHIN TV S Johansson,
1966 ; Johansson, von Hofsten, & Jansson, 1980), MM IcHMHILEELH - T, ¥+ X
FRI-TRRF4 FEITL->T, BRI SRERICORES WRIED, ER&hTE
foo BT, TOX S HERBMESICBV TR, BREWICHLEAES—RHWT, EFHPLEL
DHBERFIAY, L REOILEBESNAZRNLTSDE L THROOZBMICH - 72,
L LIEAs 5, e OFBAMRRIRL CHELAMRATEE, BAESOREATEIE
BLTOWARBNEETH 5, BABEHL TS & E, Be ORRE L TRMEHSEL TY
BOTHAHD, FiTiE, A TENAL TV ABEONFZHES] (optic array) 2dH 5,
CHRPERFIME LTEAONTERPEERO LI I, BELTOMETREL T, &Y
(flux) EWSHEAFE>, LT, COLHINKE-EHETEREL TV EHEEH -V D
hic, $2BREZBETIBERHERIBFELELTOILEL SN D, PRI, L BBREA
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ZE -9 CIRBOTITLC & &, BEHOBENRBERLP SAMEIcmD» > TR TV, T
D& HIEAZ, RADRIEL TS T EEREET B, Wi, SERD SHICE» > T/¥8 —
YBEBOTITZAIE, REBMRKES NS, S o0, BRARSFEICHEEOZATICHY
Ny — Y BARICED - THABBEIE, B2 IBLWELIhZORRIHEET 5, Lo
b, BROKRHIZ/ Y — Y ORBICLDFESNS LS (Lee, 1976, 1980)s TD &S
EENEERICBVTREOMEE—KRIERZL, BREOPIHEORE—#H 4L
TVWABEALEEFET 2 AEE (invariants) BWEAET R EEL, 2ho0ERBTOATY
% (Gibson, 1957 ; Gibson & Gibson, 1957 ; Pittenger & Shaw, 1975 ; Pittenger, Shaw, &
Mark, 1979 ; Mark & Todd, 1985), Gibson gD TH %, MBEOEHEHORHEIC> L

TR, 2L ORENPHHH, T TRMMNZY F LI, Cutting, 1986 ; Ullman, 19802
B), EL, A IHEOUEFSBUEDOT 7o —Fh b, BEEORBISFABEI LI L L
NIV EWSIERESH 5 (Gordon, 1988),

Gibson B D & 5 1 DDOKRESHKFHIL, £ OOHTHMICH 5, —RITLEFITBVTH,
B LRI 4Bl 2 OFIE L LTHbO, BEACHBYOROTIFRICRES h
T&E, &7, HHEEMET 2BRRENEZEESINIBETS, ThIIRHOBRAE LK
Bla&ns, Iz L2BEE Lt ah T2 &AHEHaNTWVw3 (Michaels & Carello,
1981)0 TOLIBEY-RETRICKHL T, BEEAEOHRIBCOREN=» F 24 -
TVEHYOHRTH 20T, MERHY-REY 27 AOMETHILEL STV EER
INTVE, TOLS KEENEEROMI2=v b, B BEARER (animal-envi-
ronment ecosystem) TH B DT, BIBEEENT 7o —F L HE 605, BPcBEL T
ERESTS 2EHE LT, MRERET 2R Y 27 405, SWUNCKDRE 5 Lo%
Fohbd, 250, H2FWcL > TRIEWMTH->Td, hOEHICL > TRZHI TRV
LbHBDT, WHOHDP SO BHELEINE, ROEELHEHELTE, 774 —5
YADHLENBFONE, T7+—F Y RER, AR, BHRUERICI > THYIZHL T
FENB, TAZEKT 5, TLT, IVMEIZO0BEREERICAEAEE SN 3, &> T,
T74—FYABHREENE LWV TEPERT 501, Th 6 Z2RET 2 EROGRIBAEH
KBOTHATETHY, BcERASAMERICL - TRIEShZEVWHETHS
(774 =% YREDOVTR, RETHLBT 3),

Erl~PSic b, AARERICEOS2DORBORL B MBS B0, UTicBWVWT
MR L TROERBBERERTERINCSOVWTBRE T LT B,
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M. 77 %+ —4%~2Z (affordances)

1. SFBEMHELTO7 I +—F VR

ERRYHT 7o —FORAA BT 2512 = v b i, B - BRIBABRTHD, Ld,
HELITADOHEOBEE R S HEICRTHEN, 771 -5 v XOWATH % (Gibson, 1977,
1979, 1982), Gibson (1979) i, D& H IKBNT VB, “BEDOT 7+ —5 v 2L}, B
WHEICREMT 3 6D (offer), RO THNEBVSOTHN, HELKLVELLVT
% (provide or furnish) D TH 3,” (HIFHMER, 1985) 2F b, 77+ —F v 2L,
MR, BARUCHERIC L - T, oL THFs I 5, THPITAESLTVWE, BT,
BFERZEE, BRABBIYL LTCORTEANET S20TREL, TTKEBHILENTE
L0, BREHIELTVWS, 554, b3URMB 1 2DT 7+ —F v R ULV
EWVSTETREL, WKODD)RMERTSHEbHS, EVOBRATHIIE, Bicz
IO OREGLEITEL, ThERIZTE, 20T ENREEZT 72 —-FF 5, L L
BHS, ThoD ) X PBERRHBEINZDT TRV, HBIF2E0AEETH B0,
FEALTORTRER SRV, &, edX, FER-TOTH, B (F) vEvicx
LTHaREL BTN, 202 BRIFZ2EBTERVLSLNLBY, 2FD, TT7 1 —%
VAOBRHBICREYOEERAr — VR L, EFOT 7 —F v ABKRHBEhEME, B
BHEOHMHBBENICF > T3, AEHMITHIREL, TO L5 BRITBHRIEYM (effec
tivities) &FEENTWVW S, BARMICE, 77+ —F Y RARROLIICEHRS LTS (Shaw,
Turvey, & Mace, 1981), b L, $3HES L RBRX LB Z oM, d5B#E L 7o
EMNBONZBLE, XBBRXOKKBLT, TAY.RZIKT 74+ —FT 5, FAKIC, EH
BIROESICEHEEN B, L, BEG L IERXEEHMZ OMic, 288 L HEN
HAPEBOLNELLWE, ZRXICHLTITAYEb/KOL 5 %,

REKE, T7+—F v REHET R EICED, BOOTHAERE ST 2 L8RS
3, AEFRIBREBRE L HCOTAROBY OB OMEE, METETFREL SV,
—fREIC I, BRECRIBOBME R, MEHICE > T, FROAENIEFAEDRITICH » T
HESHB, HEElEx—bLT, BEERF0/ 54T, T U THBEWERMNE L TRIES
N3, LrLEKS, TAELLTOHEEICE > T, ThORBEORFED B IS#EEEN
TRIELT, BRI H 7 TY —-NTH 5, PIZAE, b5UEPH5EHIcHILEE, 20D
YA, MEZECE-TR, RVEL TESEIZVED, Wi, FIBEARKESRRVTH+
MBS, SV kBHERB O LIS, UL, EHNICE, ARSI, ANEEIRE
OEGHEEY, ACORNERZITAEN FT) —KEBRLRITWEE LAV T o R E LT,
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RSN TE I EPHEHEINTO S (Mark, 1987,

ThiH LT, TALEEOMOBRERS AT Bbicid, ERICERS N 2AEN
HI%E (extrinsic measurement) IZ& > CTTRUL T, TABOEERr—vicE o HIE,
WAERIRISE (intrinsic measurement) DSMHETH 5, EFERI N TWS (Warren & Shaw,
1981 ; Warren & Kelso, 1985), RIERIRIEE & 13, HEKI Y XA F LD —5h, ¥ 257 A D
FHOREDI DD, “HRODRY v F—F" LABRLIBZEDTH B, #-T, 8§W0H 5
BEAR, BHEOSABIEZRET 2RBDRY v ¥ — KEBEL S B FHREHCH,
ALEXR—BNTHAESN, LrblhELTERShIN LI, BURERS L, BEOH
Y- B4 (animal-environmment fit) 22 =— 7 KX TERITEE S, ZOHIE,
sS4 —F v3— (z-number) EFEEN 3,

BB BT 74— Y ZROMEBERT W 2L OWEND B, HilAiL, Michaels,
Pindle, and Turvey (1985) ¥, A=+ Y OWBITEH IO LW TRF LTV S, A<+ 3,
T4 L BEYN, HLIHMNICA S EREEIET 5, COERIR, nv+ ) OREELH
WEALT B, LU, #<F ) ORKERERMNTRRE V. LWI0R, BIRTHILICkD,
BEBEHCENT 2 5THS, TNICHEDLT, h <+ ) I8BRLULOKIRT, =
YEHOABIENTEDRLE V), ZLTC, COHIRF YN HEMEABLDTES,
BAOEEEZ, RIROEIICL>TRED, ZD80% DIE# &\ 5, 72, Ingle and Cook
(977 &, AT uds, FTOESIREIIREY » v 79 3HER, ZOEMH = VOFEDIE
KESKK2SNT, SBREDT52L, ZRELTVS, 2%0, 72 VEZORKEDH
By A4 XE@EBREE S, AOMOT 74— 5y 2ERELTWE EEbN S,

2. EBOHR
(1) BEBtED - FHEE

@ BB EY (stair-climbing)

ADT 74 =% v ROMBEIET 3, RYIOEIEMFLIE, Warren (1984) itk v iTd
Nico B, REMNICHEBSNBTALLT, BRLOVZL VBT

BEEE 10 & WS TERNY, AOZRBBOENL Yy —2TH 0, KELRE—EHE S5 BE
EHELT, MO A VF—2HBETHEV), i, BEELZLEDZX 54 FO
RERY 77—, BEROGIICL>THESN, ZTORDICRBLESTE2BHRICES
TERTERBV, ®-T, BERLYOREHERE, BEOGS LI AOBHELGEILL > TH
By DREER->TLE S, FlAE, BEESGEVEVEE R, AREYTLEEZIERTE
¥+, FOREEDLBINEL ST, &5, REDEOHEL S5 L, BB ICEEP
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BoOREHERSAKEL LD, zx V¥ HEERE
BHART B, iz, RVETETH, X7
TEHBEIRBILEED, X VF-HER
DR B, £ T, Warren 1, Y — B Li§l Lo
BEMBET BIcoNT, FEOT 74— 1
vASELL, THOENRKES S 5 7 Off

T, ETBEEL, F1iE, BRA (critical L ¢

points) T, 77 4 — % v AHRED, {78 Re
LofEOBTICIGT 5, BN, b

BPHELITRENBVWESTH E, B2 =

13, B#EA (optimal points) T, TXAF—~  Fig. 1. Biomechanical model of critical
PROBODED, FELE, BESRAN o e e
BTHy, “BOBELI” TI4—F VR T Warren (1984).

HBEVZ B,

EE1 TR, BANKEROSS KT 5, AREORNIHMZRDI, L2 DT
XZMBOBREOES I, BHSERNFHEF VickDRDONE (Fig. 1. 28R, &
FERBRI EF i, BELEXFRIOTC LICRL EF 3 EMNTERTREE LR
Vo BEFSELZBICHEST, BRA, 7c=Re/L, RHIPARARELSAICEEL, @E
RITLE3T8,5, MFLBZE > 2THICBITT 5,

LRI, BEHEE (163.67cn) EEHEH (189.75em) OBMEHERE, 24805 ML
feo LB EDTEZHEBRDOESRE, UTOXTHESNS,

Re=L+L1-L2 (1)
FReBESE, BHOR KU nc2EHLL A, HFRECHSEDLSTHEE bHEIE
LT, PUTOXd>ii -1,

Re=L+.44L —.56L =.88L (2)

wc=Rc/ /L =.88 ' (3)
KRS, SBHEOESOBERE, 254 FTERL, MBRITLEZ LB TE %Y
Wisdto, TR, ESREBOHNEI, 67.13m, BHERIRSL.28mTH -, Thb
2RIz, Re/L%2itE+ 5L, BEEE, Rc/L=67.13cn/76.00cn=0.88, R, SHE
B, Rc/L=81.33cn,91.33em=0.89T, EXB)DEEFENFRIM L, 05 WM EH—F
L7,

KER 2 T, BEEE (160.5Tcm), SHER (193.77cn) O, BEIAT-OBBREELE
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WT, EBRICBERE E2CEicky, BRREBEVR OYRNE, REOBEOS I MBHEIE
Shic, TR, BEEEHENS19.61m, SHERN24.13aTH -1, Wi E b Ro /L OME
130.26T, BOREDOYH, BBOFmEEEL D, ERI TR, X534 FERICLD, &&
IEPEBR OB S OHBEHLEITARD S, MERERE b, Ro/LI20.25T, ER2 OBRE—
Bl TO&SIK Warren i3, REREOERERUREEY, BTAZTOROESD—
EOHELTRIND L, ISOIAERANLTBENVPFERISHE LTS &, 2ER
HZEERA L 7o

® #HE (sitting)

Mark and Vogele (1987) i3, BETAICEBI 3, 77+ — ¥ Y ZOBRBIC>WTREL
TWV3, EEICZ, Warren DERE RER D, BENBROLUOSBSIML, B3I &
DTEX LS DHMEHWES Hmax, EBRICHES 2 & AAEERE X S Hmax #RIE S iz,
&5z, Warren (1984) E[EBRI, L5 2 &DTE 2EmS OMEHMHERmax Hk® 54,
HZROCE X, EFBR EAZLOTELIFEIOTRAMERmax BEHE SN, TOEE, 4
Faht:SHmax ROEBEO SHmax i3, £40.809L £0.902LTh -7z, % b, BT
BBV TSH, Warren (1984) DR L[ERRIC, AENRE CRAEMIBRER TREL
50, BRORSZBM & T 2NENMECER—TH Y, MEHNIELE EBOTRAEAE L
EM ot &5IT, MEHNERmax ROTFRIERmax i3, 0.888L &£0.885L T, Thd
Warren QDRIEEE—H LI, L d, BEED EEETARLBI /N4 —FvN—F, @
TAICBVTRRE—T, MIAICEET 2EFEIENER, BE0BELEXHE L Eic
B3, 2RBLTVWA D EEDLR S, C.OJJ: 512, Warren (1984) & Mark and
Vogele (1987) OEBRIZ, BB LD RUHIEE VS (T8I H 0T, AEUNHE S 52T 8E %
EBROFEIVPERISHEL TV EH 6, MIRED, REFEOHMERES & TARNIIE
BIBhELTWA I EERLI, &, TADKANBRLARENIET 28I, &K
T (KT —2TR, BOKS) KBL BRIy — LS hTOaEHsAVw s TV 37
MRS N |

® AEHINER

T4 — ¥V AORHICEL T, REMICR 7 — b b8, MEZ I oRES
N3 EVHTEREEMNRER S NH, TOBEWEE LTI, MEFEORDOFE (eyeheight) #3
HHATH 5,

FEFEHIBCH| OBEI LRSI LN, AREBEOMROFGS KL TRy —vfbah 3, @O
BE (KREX, HHED BT AEMMELET S E VS (Gibson, 1979 ; Sedgwick, 1980),
bU, BETESBHIECI > TV EBES, P bk L Tw 25880, BS0EOH
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projection
surface A ' B
——— f
.2- :te ‘-“‘-‘ o
J~I):?: é‘ Iy‘ ' y
"‘~~L.J. T
(a)
A B A B
— explicit  --=--- e implicit
approximate

ARRNN
) / \\
(b) (c)

Fig. 2. Eyeheight information for object size. Panel(a) : The geometry of the eyeheight
ratio for object A. (The ratio is the same for an identical object B at a different
distance.) Panel(b) : The explicit horizon——eye level is given by the height at
which the visible true horizon intersects an object. (The heights of A and B are
both 1.5e, and their widths are both .25e.) Panellc) : The approximate and im-
plicit horizons —the location of the true horizon is given by the limit of optical
texture convergence for texture on the ground surface, similar to the height of
the vanishing point in linear perspective, and by the limit of optical texture
compression. From Warren & Whang (1987).

IZKFRAHTIENTESL LI, AROEI R, MEEAEOBROEIDHELT, oF
D, BOFEEBfTE LTEES NS, FRMIcE, ITo XS kksh s (Fig. 2. @QR),
HROZIYD, BoEEe MH%J:E i, BEH ETRIUTO@EY TH 3,

y/e=y' /e’ 4)
Sic, HABEHOVWTERT L,
Y/ e= (tan 7 +tan 8) /tan 7 (5)

L, MROEI YA, BEEH T 0L, figR/hs, ERBKRDO LS
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(AP
v/exB/y | ®)

Plokic, dROES I, RoFGsole LTEREh s, Cobi3BIEEHcHED
59 —ETH b, KiZ, ROVANNVERET BHERFEREATHS S50, A -7V BEBAIS
W, MR ERRBRZEST E L HH, EELBO LT, HIZE Fig. 2. BT
MRA, BOFESRFE—T, 1.5 L3, L, OB, MFRBEATWEFRP, B
NTEFATELS Y, F20EHREL L TR, HEFGIELT 560 LT, BYOER
(B BEMNEZOND, LA LUESS, COEHRI, BOES 28/ HES ¥, 7 ORE,
HROKE S EBAFME L TLE 5o 3 OBMER, PEAR - KERE s wT
FIHERETH 5 (Fig. 2.(cho 2% 0, HITROME I, EFHIEISERT A ITH
EEN b, REOHERIFL, HEECROMECETIHOZAREMSELI NS, TOF
HIRVEDEFHO TREVWT L, BRENTV S,

Mark (1987) 13, KU3% GEIRERARAT 31t - T, HOOROE S 28/ NFET
BIEMICH B LABELTVS, COBROESOHMEOE(LIF, “WEMNIC, BOESIT
Ry = ALE N BHER” &, BENH B LIS N B, E-T, bLINSEET, 775 —
ﬁvxwﬁﬁmsz,mﬁ%wcwﬁﬂ%murmé&Téuéw,ﬂ%éﬂéﬁ@%é
DEALE, B—OREHR 7y — VicES CHRNE, BWHEBEERTEIFTH S, 22T, £
BT}, RSN 3BOES, Rmax XS Hmax 8, B 2805 (1, 3.5, 7, 20,
30m) THWTENT, oI, IV b u—WEHELT, 1 mOERIcBrNI15X 10D
KESORY v — FREE, ThEf—OhRENKE S ORL 2 /EH, SEEESC
BOTHE SN, F7o, EBEOSHmax BES N, EBEORmax &, FRRIC L v EH
xhtz, EBOBROFE, EBOSHmax RUFHlE N2 Rmax D& LT, REIEEE
LB ARYMENPEHI N, ZOHEE, AESNAZBOEE, SHmax XU Rmax ®
W, BB RCBEBECRO LU, BOoOSIoWiLib~<5% L, SHmax R Rmax
i, BEFEINHES ons, BEOMBIIERICE <, 0.96 (SHmax) £0.95 (Rmax)
Thoteo LHL, THLH MBI, BEKTE FBELZ YV, REOKAZ S KT,
BB S LI BENE T, ROBSOHN & 0BG -038Th -7, SN BROE
& &, SHmax XU Rmax AEVWHBAZR L2 LW COERBERIZ, 20> 05BN
CBELUTHV O ERIE, R—0XFERAREEICESI LV ERE—HLTVE, 2 F
b, MEER, BOoSs Ay —mbaxhicERicESWT, HliziT-7EEZI o505,

T4 ROMEICELT, ROSX TR L THENIZ Ry —fbah 3 B, F
Hahal %R 65 1 D0HE LT, Warren and Whang (1987) i, F7 o X 5 2Bl
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CIER D passability DHIBEICOWTRELTWS, EEB1 TR, BIEROASVWE (Fi484
cm) &, /PNEVEE CEE40.4en) ZHVT, ZBIHVTVEE &I, BROERSETKE
52LDTES, BRUBHEOLOEEZ, ERICHEL T 5, TR, BOEXTHIR
EfEE, BITABBTREL > TOed, BARME 7zmax=AS (A : aperture, S : shoulder)
id, mEE bE—T, 1.30TH - %o

KER2, 3T, MOk 3T LOHHREN L D hOMBHNTICBWT, LORBERNL
EhERNLTOVS, FHEZHMZEZTS 2o}, MEER, HOEOETHIAZ SiclEd
LM@Y, 70, HEOBRKTIcKT 2HOKOKRE S0, REMNEBRSLETH 5,
—RET I3, EMRIRE SR, -7y FORB MBS N BEEIIRET 5 &5
AONTVS, f->T, ER2 TR, oML THVWONETHASFHD, @
RiGEE, AERCEGHELPR L, BRBEEGEXREL, ANEHROF HREEICS
VTR LTV, &5, EFHERIUHREROMMERT L, REHREOTH
N, ERICZ, BIRORED 3 28 (Ul.4em, 47.4cm) HBML, BEEH# S m T, HOEO
AREIHPEREED, &I hOHBTERD S, ZDHER, A/ SofEi, WML bE—T,
1L.16TH -1 (Thid, Bogsenths LTRSN S, HEEOEIRIZ0.26€e TH 7D
T, A/e=029,75%,), COERIE, ER1 DOME1.30ENB EPELL TV,
CHERMEEDA VRS2 v a vOEIGERL, B2 TREBNC A 728000, BR
HWN& L ot, & Warrenet al. BBRLTW3, £/, @EERBVLWT, A/SoO
{EIC 3N, BIEBRERAZ I THFAR T RSN, COERLD, BRTEH,LT
P OYWIZEE L T, BRSAREERSTIHS NS T LRBRE NI,

EER3 T, B Ames OFBEOFEEZREL, HOMOH-> T I H0Es 2 MEE
RO hB VS ks b, EELoMEEOROGES (e*) (&L L, MIRA T
IT) Oy 7 rOBEEBKT A Licky, ROES MY AERSFIHSA TV S
DE DN, BEACRFTS W, TOERBECIIBROFRE LT, YT 3 EASE
Abhd, Blic, HOMOKRE S EAEHFERICESOTHKL, 20K&S EHSDE
BIC DV TOMERE LK T 272513, BOFIPEMLROERME LTSS, MEHEI
YIZPLBORTTH B, M6, BERL LI TS, EANSHOKOKRE S LER
DOBRIE, BIELBWHSTH B, 21k, NENRROBIRIEKELT, HMBTHN B
BATH P, TOEA, ER2ITRENB LI, A/ eDE02IEHEMT—ELEZ D
N3, LeLAYs, MEZEOERENTROGI e RES L ->TVEI LR, AF7TY -
BREVIZ ML, AODKESRBAFMEN, KORVIBTHEL LN TE S LHMsh
%5, ETFHlEND, F3iE, ROSGELUADHDRER r — W ERICE SV T, HEHES
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Table 1 Means and Standard Deviations (a) for Observers in the Flat and Raised
Conditions

‘ Category
S e boundary(d Eyeheight ratio

Condition M SD M SD e M SD Ale AJe*

Flat 414 29 162.1 9.0 157.6 443 35 0.273 0.281
Raised 412 3.4 160.7 9.5 1347 40.0 5.9 0.248 0.296

S=shoulder width, e=standing eyeheight, e” =effective eyeheight.
Modified from Warren & Whang (1987).

NBEHZETH B, LOBE, ROSSKIPREISNTVWEOT, ¥HEy 7 bLABWVWETF
AEns, BBRAFELEHLOHMNE, 2RHFESNI, 121, BOEEP45mFEL flat
&L, 26.0cnE 0 raised?ﬂ*’fd‘é b0 P-T, KELOROGFHIOEIZ, 21.5m& 75 5,
BB, 2.2mT, BEEZERIRXIBATH S, SRAEMIE, Table LIT/REN 2BV TH
o, &5, IROB/S ZE(LS ¥ T LM IRREHNnIcE L, HRNIC, BHOMOKE
SHWIA Y 7 b B LV TREM ARG B0Ic, 3V b o - VERESEES NI, Fik
IEEEISA, flat R U raised EHEIC B\ T, FL 2 BEIESE (1.80, 1.95, 2.10, 2.25,
2.40m) T, HicbemDFOMM RS N, BHLEE TOMIEREFIRT AR S h i,

$213, Table 1IT/RENB & 1T, raised REOHH flat RfEL D b, i FHHI E 28
4.3a/NE > TVWB, DE D, raised RIECHBLIMOK X SHBARIATV S, ¥
7Y —HRE, BoES ek, A/ e: LTHT &, flat £040.273, raised 54£0.248 &
By, MEOERIEETH 3, LrLAss, FELOBOFSe Ok, A/e"TkT &,
flat 4240.281, raised 5f40.296& 150, MEDPERBRE TR, KR 2 OBER0.29icF
{785, iz, HEXEREHMTICEVTE, BORIOPRIBETREL >, THHO
oo, D ESARERFRICBVLTE, ﬁ@%étiiﬁbfz#—w{tg ni-tE®mss, 7
74— AOKRMICEEL CTRIHES N B &M D SNt
(2) FEHIBRE

T =5V AOHIREICEEYT %, REMNIEKIZE. J. Gibson Sic L DiThhTW5, Von
Fieandt and Gibson (1959) &, AADO#EEBRE BV T, Bk 0ERE & EHEAELE O
XBIASTIRER T & &R LT, Gibson et al. blEIBEIC, 3 — 5 4 H OFLIRASHIAMEES (K
Pk oEEOR O OBE) SAEHKES (B 2HEMcXBImEERc s, £/, 1
r AORRICBWTES ORI 3 UAOMBIRRO%, BEMEICE W THE £ X5
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HEER T IR ENTW B (Gibson, Owsley, & Johnston, 1978 ; Gibson, Owsley, Walker,
& Megaw-Nyce, 1979 ; Gibson & Walker, 1984),

BB Lc kST, 77+ — % v RRITARORM SBEMEOMO 2 = - 7 BBIKRTH Y,
TRROFHEPRENE, RIBSh2RIBEHREORIE B LMW TFRIEN S, £ T, Gibson
et al. (1987) 3, BEREORKL 2 8, EVEVEHESTHEHAVT, b2 XFHEE S
DT 74— ZORIIZBT 2EREIT- TV 5, KRICIE, EVEWVWE (F1510.25
R EHTE CEE447 ), BIBADHRSBML oo RS hicX B, WlEHE
OHEHEEET ZETD 3. BIERBEOARKIC, 2 LRy — vislibhicHrE -
THb, BERZ, KNy FEF—OHTEY, ERCELTRETA LI v ERELAE
Catt, MELS, HENRCHBENBREAVS I EMNTE, LR, XFEOWHIC
Boxh, LORBITENE SN Eh0BES NI, £OER, HTHTRUASRIGKEZ
B L, TOBIANRE-T, 5 ARBBVTE- (E->THE->KIEOHEIEZVDOR, &
PIDIREEDEE > T T & LBAET 5), BRETR, 2A2BPE->TE-7, £/, &
WIEWE T, IBASHEIAE %, IIAPSERREEE 72, 36IC, EHE TOHEE, REN
RUOMEMERER, BENTSHOVTRIIBVW TS, HITHOES, EXEOASERILE
ot L LEAS, BREVETE, AENERSESRVWIEZBRVTR, MEOH
BEBE N -1, BRI, HITHIZHEROT 7+ —F VY 2AERETELIEERL,
L bBEEORES, BO7 7+ — 5 v 2AOFRGCICKRE & BEICBET 5 2 &2
¥ Sht, TH S Gibson et al. DRI, RFEoWD THIHIC, LR IFBIERHOER
OBEIINETZTEERLTED, THORENAREELT, 230V AINVT To—F
DEFROFEXHEA I DBHRINTIT bDELELN B,

IV. %2R (time-to-collision)

MELITHBOBOBEEBEFRERL, LA bEHOI Y b o - VHERNENERICE VT
WA I EERY, —HOWEN Lee et al. I DITONTWVW S, L~k dic, FacdD
GBI - T, IREKE L TR TET T 2 L FMEFIBELT 5, 2L T, TD2=—71
FEMFEHE 5 — v o, A DOTEBHEEL LD OEROEEL, BEBIBLTEAER
ALTWws B b, FlzilE, Lee and Lishman (1975) &, —hHRalZk X FHBENECE
bhi, “24 vEv 7 Vv—u" ZHVT, RE Y — Y OFROHERERT L TV 5, KR
FBRRICLIE, RAPORLERA VF Yy I V—s 280 LT, BBREDORHH, BAKT
5 OB X icHIET 2FHEEZR LI, FIAE, MELZRICH» LR, HK&
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ERTCmOG P INI L E CFUDRFHRE /s — v 5, RRELTREL S, #-T
BHERCB LTI OHAENBEIAVONTVE LT R L, NS VYRR RS D ICEA
ZRIHCETEVSEBENE SN BT TH S, FBRIZ, THEEZEHHHERETIH
EPEES NI, £, PR A3-167 A) 2AVEERTS, FAROERABLhTVS
(Lee & Aronson, 1974),

BAPREATEHT 2L E, BEROMNRICHEEDL SWTEET 30, #icEE N
FZBVORAICERT 2T AERE, ERFNEAL S GERCEETH 5, —BN
i3, HBENRNOEERREI, WAL TORBLERICL > TRDONE, LHLUHS,
ENODOHBEORMSEEZL 5L, HENFEHICBLTI O S OAEIEREBEENAL T
WBEEFEZIZ W, Lee (1976, 1980) &, BRENEBEI T 2 BRI AT e S BM O %[
FHIANET > T 5B, BRLAVPRENE—EOHEV TSV TWI L&, BELTREORK
BEABECTOETHAI . MTOEE L, TAER®HIEL, BEsRER GER) <
HLTE-FTRRE—EOHETEEL TWAHAD, Fig. 3. KRdhd, PRUGREREE
NOEROHPEOEREEL, P’ RUG BFREHEH LETORMERERT, NEHOERP O
BB OAE R, BEREEEZ (1) ER, RUOZPHIEO Z XHDETHEONC & - THRE 5,
ZOKRUROBFRIE, RTINS,

Zt)/R=1,/71(t) )
ERXEt T 5L,

R/V=r(t)/V(t) (8)
X5z, MBRNKYREHELT,

2/ V=r1()/V(t) (9)

LRI, NEPHPEET 28 TEHICEET A Z04),/V [Telt): Bt it 8T 3,
time-to-contact] &, & LEREOEESHRINSG TSI, SEENEK (), Viholkhic k
D, BEICEBEINZ L AR, £, JOBMREANFALETHEHLLOLTONHEOERICY
THEY, EOWERO (&S U B, MIEE R C OWEE BRI A A EE: &
W, FIZIE, Schiff and Detwiler (1979) &, BEEWNRDO T =A - a v 74 aEHW
T, FERECEE BT 2R ERE T, BEMEE (2 -100) ZHMis e, ZoREER,
BRI I 2FFOE/NFl S © o, MROBOREOGELSE, D S, 1z,
Todd (1981) &, I v Ea—y—F4 R7L—%HVT, AXSORTBZFHHBEERL,
EL PRI EESAICHET 202 HM S €7, BOEEPEERMOZLR EERIELTE
BRET-1E A, ¥BddERICERET, BEHFMEN0ms d NIFIEERIIB0%L ETH
D, BfAZEI0ms TF v ¥ A LNV ER - 12,
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Fig. 3. Showing how rectilinear movement of the point of observation relative to the
environment generates an optic flow field. The schematic eye is considered to be
stationary and the environment moving towards it with velocity V in the direc-
tion Z to O. P and G denote texture elements on surfaces in the environment, G
being on the ground surface. Light reflected from the moving environmental tex-
ture elements passes through the nodal point of the lens giving rise to the mov-
ing optic texture elements P’ and G’ on the “retina”. The densely textured envi-
ronment gives rise to a densely textured optic flow field wherein all optic texture
elements move outwards along radial flow lines emanating from O.

From Lee (1980).

BaxBdBITAEZITTIE, 94 3 v IPIEFICERETH 5, HlAIE, Alderson, Sully
and Sully (1974) &, F=AF -V ERFFTF+ v FT B LEDOKRFENAAE-FA X



HMEELTA-EEBFNT o —FOBE,LS — 107

STEEL, BIEMTEIT->TVWE, F—EF vy FI 50T, FEHVRETE-
NEDI—=F 4 VI RAVFCEHM L, BUREBBHCFEZ2ECRFNERSTEV, 205 A
V7R, Tlms EROBHEEL TV S, £/, AE-FBERPRBOEVT - T VT =20
BAIE, 943V /OFEHESRBT4ms DA — 5 — 03B H S (Tyldesley & Whiting,
1975), fTAEBI 254 I v 7 OREEL RO v (1) DT L BA# L T, Lee and Reddish
(1981) 1, ERFEVEEEHEL TV, #vA N, EdhhroBBTLTAREZHEE X
558, FIZE30mOEmEI» 5B T LGS, BEidb<M vicdbETsE 05, LT, &
BT oI, BoKHEEBETRES LS KRBIENRFHV 2N, KEICEET
ZHEHAICESRLENE LV, LI I v/ BREAE, BRBEEASI &It B,
AVAFIE, COWDEKLBDIALI VI H2VDRLTHIZDTHA S AVAFYOD
4707 s vaiTick 5L, ZOHKIRKED > OHEMLD &, L LAKEIET 2F
MESOTVEIENRENTV S, 2%, RmOFIH» S 51 73 354I1iE, 5.5
mOBET, £/, AmOBILSFA 75L&, M2InThEZNEDE LS, L
DL, ThodHBINABIIEFEBEL TE Y, £4400ms £320ms THo7z, TH
S>DERI D, Lee et al. ZEEEH )Y, #v A FVOBOHO A DI4 IV icH
WHNBTEERKELTVS, AR, ADBAICBVWTS, TRADI1 IV 7t 58
HEROEEESIBF S LTV 3, Lee, Lishman, and Thomson (1982) %, EEE2s 5 2D
BFDu v IY e v =0, BYIO S A IV TIEo0WTHRLTVWS, Fhick b &, BiE
B2OoDMHEP LR ->TWEENS, 1 DRT7Fe—FHEFETNEERET, COMETR
BBENRKRFULAIATHILRA NS A Koy — v s h, BUROK 6 mFHiE THike
T 5, ROMMIZBEMT, UKD EIRFIATY v V7 TEBLIIL, R P54 FD
REVPEBINBMNHETH 5, bHsR, AERCEBMLIGEFORS, BEEXE8a
F9m, secTHIE) #2-7:0 Leeetal. itk B &, COLHIBRAPSA FOFHEIIELT
HARINZDE, 1 2ONENER, A7 v TOEEA VAXVAKTTHB, 2%, 77
o—FAMIICBEVWTIE, BEA Y ASVAREIETCRLNES ET5, £LT, BURS
BEOKIE2NT, ENEDTCWICETVWTEEA Y NVADNHBEN, -TRXFIFAF
DOESPHEFESNSE VS, Warren, Young, and Lee (1986) ¥, ®— % —EKBOEE %
BHut, =%y pPRRANCEL N ICELEESBAEHEL TV, Thickd &, Le
eetal. EEREIC, RT v 7OEIRBEA VSVRELEZ A LI THRIH, EH
AYNRVARKFHIER T ICE>Tav o —VENB I EEHID TV S,

I Leeetal Lk B3 —HOEERR, fTAD 2 v b o— VIt L CHEEICE S K REH
ERODBHAVSNS T EERL, & 5ICHEREEDR IR TETEY, T4



108

SCEHE—OHE-EH Y X7 LOBRERTHEIEERLTV S,
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Wi, ERFEHNT Vo —FOBAP S, AIRETAOMOERSBERERT ERAICO
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ETH5B, £7-, Warren (1984) /R LT 7+ — 5 v RAICBET 2 ERNFARIZ, 55T
TEEBESE L TIRAONAIEDH 1T 7+ —F VAR ERES X, MIEELTAD
BIREDNNT DD 1 DOEHUEFEES5LA LbDEEDbNS,

B L 72 & 51, Gibson DR T 7o —F I L TiE, &< O s 3, LT,
Gibson %%, HOBMEZIERNGESEZ I VBEICT 20, HEHNY 74 v 3
WEMICITON TE /., LA LEYS, HABEORE S LIEBEK, zothibunix
EEBRIGIRIIZZEALRESNZ 2 EMEL, F—0flnMELTIHShZ ZEbd -1,
T, BRODKERDZ T 74— 5 v ROERIEMORH I, RRTBRRIc X I T &
FEDOIETH B, TOEIICHEFNT 7o —F 3, $51C Gibson %%, RALEY E O3t
REEEMRD 5 1D ICHANEENETLIER L, £, FREHEZERNCERT 3 &
DHEECHRETHEI LD, UHARLZOMMERIETER L > L E WO BRI %,
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PERCEPTION AND ACTION
— From the Viewpoint of the Ecological Approach —

Takashi KASHIWABARA

This paper describes the relation between perception and action from the viewpoint of the
ecological approach. Generally, many psychologists have conceived that perception and
action constitute separate domains of inquiry. Most theories of perception have been con-.
structed without reference to action. On the other hand, the ecological approach wihch has
been developed by J. J. Gibson and his followers claims that the unit of analysisisan
animal-environment system, and that perceiving is a process inthat system, not in an animal.
Because animals’ activities restrict the kind of information that tyey find useful, a theory
of perception cannot be developed independently of a theory of action.

The central concept of the ecological approach is an affordance. Gibson (1979) proposed
that animals perceive what environmental objects offer or afford for action. Warren (1984)
examined this proposal experimentally for the activity of human stair-climbing. Whereas
the absolute (extrinsic) measure of the perceptual boundary between “climbable” and
“unclimbable” varied according to the actor’s body scale, the perceived maximum climable
stair height was a constant proportion (0.88) of each actor’s leg length. Mark (1987)
and Warren et al. (1987) provided evidence that perceptual judgments of critical action
boundaries are based on body-scaled eyeheight information. Furthermore, Lee (1976, 1980)
demonstrated that the time-to-collision is specified by a simple parameter, 7 , of the optic
flow field, and that actors could actually use the information to control their activities.

A series of experiments clearly shows that perception and action cannot be treated
separately. Therefore, the theory of perception must be constructed in relation to the action.
And the intrinsic measurement employed by Warren (1984) seems to be a useful means of

studying the relation between perception and action.



