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FREIRIRIC B T A0 R RLE
— A & R —

30 ®ic

BADTELU TN BEMIE, BT - 26 - M0 ZRT0 #1502 > YHEEETH
5, flt)5, TOXEMPIEA ZRROMER LT - EEORTGHTH b, BigOIT K-
17 BREETREDN S, L IAVRLOAEEMI=ZXRITTD 3HIT, Wit U TR
TLH & O ZRTCERMED RT3 i onT, H S HEINTE, BRORET
&, “RICHEEGIE SRTERARBIIC & > TR ARTDTH b, BT (cues) %
g3 Licd - T, XKREBERUNOEHRIE L OFEIC L ) ZHTHIEVBERIN B &
FPEINTEI, UL, TH5OFH D RRENHIERMIERCESL 3 DTHY, #4
F 2w 2 ISRIBIER O oFRAMIC O TS E H BV b T LR 12,

e UT, BRAMVAERL T3 EE U T &N ZETRISV. £ ER
(event) & XN BEABEMMBFEELV T Y, BRABIZVRLADHAHED 2=y ML
3 3R 5 3 (Johansson, 1966 ; Cutting, 1981), X, R4 HEE R U TEILUIZEET
172 T, BIOLOERE RO THRENZHEATE A3, o0& sOMELETORILZE
ATHBE, RMBOBIIPLACEILL TN, UPU, BLZRUTED L S BEATAHR
Uis, 25 TR T, NRRZOMEE UtBR2®8Y, Z0onEMA CHIECEN X
N3, WCE3361E, BATERL TN 3/392 —2 OFICHR DL O ZRITHEE 2 15T
CHETIERPEELV T Y, BadZzh 2 T3 C Ltk RV I ZRTAIR R
2ATNBZ3DEEDN S, LTFCSNT, BRARCET 3EROMFIC OO THEL,
RENZHEETH 3 J.J. Gibson OHBEHR 2N THU 3T L 12T 3,

1. RESEOBIEROEE

Braunstein (1962a) 1w &k 3 &, W< 0 EEERICK O BITHRESHHE SN B L &L
LM TNT, BlARE, FELRICL Ly MRICEDP O B ITREDRRO HEG MRS
UTHIEIN BT &%, 18604C Sinsteden {Z3|EL T 3, X, Kenyon (1898) 3 %%
E S PoENMIBCEPD I TECHROBEMY, BETR2RESRICH, Mk,
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HFEEE S EO ME? £U 3B L2 RHUTNE (BR, 1979, 51, Miles
(1931) e b DHESE % “kinephant-scope” & XiEN ZEE» AT, EERINCHEPD T
N3, .

Weber (1930) (k4 yv v 2a—7 RICERUIC Y H—D 2788 —2 O ZRTLHZLDS,
—EOFR% § DZXROCNL AR O NEEEE E VT R Ih 3L LRk BHUZ, 20
#, Philip & Fisichelli (1945), Fisichelli (1946, 1947) &V % —v o /%% —2 % AT
—HBHDEERRITIS 510, ZORE, /9%~ OHPT ORI X O 84 K 0 E S
BT ONTHEAT I &, KOS O ) QRO VEEMOZN & b & HEHEER
BN ERERHEL TV B,

Metzger (1953) i&, &S RiCEOW B2 BAFECE > TR ) —» EicEL, &
BOEACERUTAHON 3L E2BEULTN 3, FlAE, R ECEPNICT RKOBED
BEBOBRIZBREUILECA, 27 ) ~r EOBLERUMHE - TER &V 5 ZUOtEE) &
i, EROMBEBCHIAEOREEEV AR Sh, Sb, RETRONE, #HH#
HRFTRGTCORERER) I EEEIN TN 3, £D%, White & Mueser (1960), Ross
(1967) EEOHH, 7 ¢+ 27— OHEE KT OIEM 1R d BRI S0 TRE %
mATH 3,

X, EEEE ECh ) DI eEM 2 BIERL QN3 &, RO PE EOEBBNAEIN 38,
FEARENENS 45° D A TILH DA D P IR EEEE U 3 Eih B, Musatti 33T DE
F% stereokinetic effect = ZFIITLE, ZL ONEIER s BRLERO BE7:
INT 3 (Wallach, Weisz & Adams, 1956 ; Fischer, 1956 ; Mefferd & Wieland,
1967),

(Wallach @ kinetic depth effect)

RO X5 EBNRIC & Y BRABETEKP AL IN 3L BULRTHIE, E0X
3 IRTRTER /S 8 — U INERIGERN TOME & UICHROER) : UTHTLIN 3D
W, BENCERINCHIZ U 1201k Wallach & O’Connell (1953) T&h 3, 5D X
SIERU TN B, “AVEIC & &, ZOAOEBCD 3ILEDOMWEBIIIEUIZIEALD
T3, L0500, CONREEATRZZTAPLRONIPETHEZ, 25D, COX
3 IR T CRABEGIE S Toh /BT 2R3, Bk U e BIEE ORI & 2 A THE
VT30 & 3 1cEE” (Wallach et al. 1953, P. 206), #5120 & 3 nEEcEH
UTCHHBEERT 7= 72EBRUI, 220, dE3NR2HELR )~ OMicES,
ZNREEHWMOI D HICEE IR L s ORBBROBILeBE U, OB, HERA2 Y
—~UWHIRBANLEEL, MTHRIER7 ) - 0T CELCEBPNRE, TOL5Eky T4



HREEC IS 2 B R 113

> 713 parallel projection (EfFHEZEE) 10, FEEEECIIEICH 30R0E L%
BERITEIHERZVI 2 L—PUT 3 (CRICHUT, #%ARO Gibson & Gibson (1957)
D5EERIE polar projection (FREYEZIE) 2RV, WL TORIEZL I 2L~ FUTWV3),
DX BBEETERRITE-10E A, BILREBO & SR E LOZRT/ 2~ UT
HBE ST, HROEERC & b4 U 32T % —> 2 RT3 &, MENROMIEE
B UTHIE INT., ZCTHELIZTLDOESR% kinetic depth effect GEEPM:BITEIE) &
ZAF T 12,

Wallach et al. 34 il AT KDE. Y ORBIC >N THRIUEE, EX
DD BNRTTHOEIZT TR TREL, [THALRIVPEARCEILT 3mBHE! 2
F O EWMRBERETH B ERR/UIC, HU, Wallach, O’Connell & Neisser (1953) i,
KDE. BicBEUTL O X BRI TRATFTH Y, BERBRPVETD 3 LFE
Utz (CORBEIC 2N TR #HRT 3),

(Braunstein Ot 2 — U X7 4 w 7 EFI)

19604ERICA B &, ZNE TO shadow projection BT D, T2 ¥ o — & —1 X b H
BT 4 AU ~TRAHEPHFEIN, FHBRETOSTHAEEL I25 12, HIA X, Green
(1961) ik Ky PRUEDZ2ANT, ZR50APIOE EF DITKITT EBRCOWTKIR
U3,

Z D%, Braunstein & Green EFED 2 AT —&EDO BB %2 735> T0 3,
Braunstein (1962b) 1, EE#MO D Y 2 EET 3 RELONTHERKCD 3 Fy PO=ZRIE
HEROE L OHIBIT KT TERICOWTRE UT, 2EEHORE Y (parallel projection
K UF polar projection) 2R\, BEUR DI 220 I TEAEL 2 BIEUVICER, Z00nik
HilTE Ko FOMEERD 2 @b 6 ITHEA 31 oNT, EFHIRE L 73 31t~ Tl
{lotz, W, ¥ & OHENIEED A 31 oNTHL 3 h, NERHMIWNI LB 31
SN THL B> T - 12, 351 Braunstein (1966) 1&RIGHIF %, SHRTHF X% 3
DF 4 ATV —RERL, BRRCLIERRH U, ZORRE, SRk 38 R=
gonEtRnci 2 iz ERE U 5 1288, BIEES AR OIERE 213 polar projection O
& X WIEREIE &, parallel projection T F % AL XNV TH -0,

HERE? B35 &, AEEE TS L TIRE) (oscillation) HMIRE I3 T &%
b3, D [Ames DE| EUTULN BTG, HRICIKY 3 BRBBHPHEBEL T3
transactional theory OZUMERRTEDE U THIEEIN 3, —RFRE & U T, (V@
TP O ERE S B IERE ORI S THA T 3, CHHMMEELTRBOLPER X b B
THILEREVBET LN TN 3, £ T, Braunstein & Payne (1968) 13 4 FEIHOR8
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74 AL — (BHE, 6%, M, M) & 2BEORVER o TER2ITE-> T3,
Z D5, parallel projection T, 27 4 AL —KIBWTEEEH MK OEREIIZF
VAL NRNNVTHoT, UL, polar projection TRIIFUIEED WD >N T FEIRE
F 4 AT LTSN THAL, BB TE OBEAREE T 3 C & 2 REL T
B,

X, Braunstein (1972) i2#YEHERE & RO EE % 12 U T 2 RIBER 2 RETIDIL,
2 EHORERI Y AN TRE 2 A T 3, 1Dk THRY (horizontal perspective
sequences) T, [EEEXEO B GO/KEXRIGIE polar projection, FEEHKIGIX parallel
projection W TEET 3 (Fig. 1. C), )Tk BMEEIRT] (vertical perspective
sequences) T, KFEERTEIZMTAKIEKIGIE parallel projection 1€ & §, ZEHKIT
1 polar projection ICH- TEIET 3 (Fig. 1. D), #ER, BEELRIITRBEER
OO, BE - KEOWMKICHEANT 35HE & AR EET ¥k OIER S 23R U
o UL, KFEELRIITRHMTOER SIZ TN TOREHEHFICISNTF » v AL v %
AN, BEOEERFRCEEHELRINCIE NP -1c, CORREL D, Braunstein
I EEE S AN O IERE 3 i S SR RITTOW, BEEH & TR ot (Logaik
EERTL) ThHH, MOISTOELE=REITH 3 LHERL TN 3,

B
-
D

C.

Fig. 1. Projections of a rectangle (A.) rotated about a vertical
axis and displayed with a polar projection (B.), with
horizontal changes only affected by a polar projection
(C.) and with vertical changes only affected by a
polar projection (D.). (From Braunstein, 1972)
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¥ 51, Braunstein (1971) WHE L BAEORKE % § >—EHONE 2 A THRE 2 InA
T3, MRERO LI CEY N2, WEEGAHMOER 31X, RREL § BEABE
DI BICONTHART 5, QIRATEORE R & DNESHWIIER b IEHET, GRCELU
BUEA R & B, MEFDORR % L DR 21 b OCET 3, GO ONT
i, Il OIEHE S B AERR, KICUBIRICKFET S5, 2 LT, Braunstein (1972,
1976) @ nb—EHOERP 3 F AT, BRELHEECHERED T EHIKICEE 3 2 08
FTRREHLU T3,

Braunstein & Gibson DO HEICOWTE, HE & b HEBEORE L U TRRAE S
WILEENB3X 4 F 2 o 7 RERERZBRFAL T H, Z0O &5 BRI ZRITHIRE 2 BT
IWBIPPHALPICTRETHBE LWV HTR—EBLUT3, UL, Braunstein EHIE
»—TEOMERR S 02230, BREOHEIZT TRATITH Y, AIRRHAND
N BN~V 2 AT ZBEND 3 L ERT B ETHAEDORBIIEL S T3,

(Johansson DHEAINZ FVI3HT)

Gibson &MA T, BHNRZAHERZMET I CLEORTIIREHL, BRAKOER
PR R U 1291 Johansson A3 3,

Johansson OHEARMEALFIILITORBO TH 3, Fliid, Fig. 2. MieRmahsd Lo,
2 WL FEHLE B EE T A 02 BER T3 Lk, EROYENEE & 138 3 E N
WINB, 2Eh, CUURINB K31, 2HARENHFD O#uE L EEEFHU, £h
ARG 2HED L1202 =y FEUT, ORI OHEILE - TEHT S, COX
3 BHIKOHAIZECIONY MBI L - Tizah 3, HEOEENZ R Y bVRNCOHR

(1) (2) (3)

STIMULUS PATTERN PERCEPT VECTOR ANALYSIS

A A

L S,

7
a a
w
e @B <———oB

Fig. 2. Perceptual vector analysis.
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xh3, 0B, MFCLBRZESWHE INEKERRERL, BROKRDIIHEIER &
R, COX3ITC Ry FMBEEITRE R, ThOREERE2ZLTIH, BRRRZND
P AHTIEEIS & T3 HIEMR Y hvii% Johansson ZBIBL T 3,

Johansson (1964) %, Gibson & Gibson (1957), von Fieandt & Gibson (1959) O#f
g2 513, S8 — LR EENERICRERT, ARE 4 -2 ORI T
WL BMBEIED BWPICONTHHU TN B, B4~ L UTCRT LEGERZ 2R
U, @—&EOAMBE GESE»LEHAE), OREKItE b H—0#& &£t GESFED
K& 3L, OFRTTOEICERSTZ 2 L0 5 {ETERBR2TE 10, /84 ~2@)TR, =
Wt L omkEEE b e KBS Utz ZQ0t EOMEESEO MAVPAE IhI, O
RA—TENTIR, MERSHNTDHY, —APLMET~OEBRNED 3, 42— 0)T
1, 3 EAEDOBAIBNT, BRICE 5 2R - BBREFSAE INIC, RBIC (2 —2
)Tk, @QEO)DOBEHOMAOMENELEL, TRbD, WHEREIXHEF I - %R 3
LB, BED 3VRIUEEET 302Uz, £UT, Johansson AT DRIFATN
7 WV REALU T OBREOHBZIFE> T3, 351, Marmolin (1973, ab) ik
12— QIR E AR S0 B AN TEER & QBRI OV TR 217812, £
OREE, BUTEENXAR 3NN, =7 vAd b FHlsh 3 HENMTEEE & AR I L
FHEER OB RIIHRNT, (&AL OEBRE W TRTERRIB/NHh IhIZ, £T
T, Marmolin IZSEEBRERICE D &, K& sRERERCONITE PR REHU TV 3,

Borjesson & von Hofsten (1972) 1%, 2 Ky b/¥4 ~2 % N CIHo@EES & FEREEO
BHE DN TKBER LT 3, ZOKE, HNEBO R ILEEENT T O5A I, B TE
FOESZGPAREINI, ANEENC OV T, T KMy MBS A THEEIT 320
SGME concurrent FEEjDBAICITBITRICOBEEF D, RILBRD~ W - THENS 3 KT
HYHERO & SO EEREEBAE I NI, S 5T, Borjesson & von Hofsten (1973) i
O E 3 Ky b8z = UTERU TV 3,

Johansson OEHRAULHEDH Tz INT-ZDMOWFIFEE UTi&, Johansson & Jansson
(1968) ixE#S 2 AT K.D.E. OB %, X Jansson & Borjesson (1969) i1 [mHlEZ
EE A OW TS 21785 T 3, 561, von Hofsten (1974) idH—Fky b %
o THRTARIC R THERWERIC DT, X Borjesson & von Hofsten (1977) i
2 Fo b¥g—izisid 3REEB ORI ONTHIRL T 3,

PIED X 51 Johansson ZRIBD 25 A F 2 v VSR EERU TS, ok
OET Gibson O7 Fu—FLZRB3CEWERING, HAE, Gibson & Gibson
(1957) @ shadow projection BT, BWHEOE(L2ED I TV 3ERENEEL TS
b, P CERBE AR E OROMGEBIC DN TR IN TN B EWVA E, Thick
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UC Johansson (1964) Tix, CRT LOTRIE2H®IAEL T8, INbPEBCED S
/OO BBEFEIEEEL TR0, #-T, £ TR OREERE &0 5 BERAETD WV,
2% b, Johansson 77 u—FQFREIY, AR LERBOEOED BERCOWTHH
PBEINTNBEWVA B,

R, Johansson ZHIBESHOPELUT, REHFELRT7LR2HEHBLUTHN3E, UM,
DY AT M TIBMFENHED b, ERIBICHTEL T 3R LD 30 idHHRO
EFNCET 3 EREOBRITIIV, [z 51F, picture plane EOZLIX =T EEAOX
ROEBOEEDIL EFx—Y s VIRESTEUS 3P0 Th 3, UPUBHLARIIRSE
BOT, MERRINALERD 3> i —v o OFPLBEOERLE 310D, b
PO (decoding FEHE) ZHHAUL T3 EEALLNSE, £UT, O decoding FEHEIZ
WEAN— FY 2 7B T “EHMCERAAS” clEhah T3 EEE IR T
% (Johansson, 1970), ©F §, Johansson 770 —F TRV TCEHEERICIL HPIZS
decoding FHEVWEAIN T 302 T2 EN1 20FEL 2T 3,

2. EEAEBEER

Johansson, von Hofsten & Jansson (1980 a, b) iz X 3 &, i< bHEERICISNT
Bk s 4 P OMNEER EEARER) &, A% v 2 23 BE» EENTH 2
LRI AR (HEAREER) Oficdrbid T, BiED® % 1 7OHERIE Helmholtz
PAIMEE E U, Ames, Brunswik, Boring 3EW BRI B#EZ U, BEFD LA SOH
21X Mach, Exner, Hering CH¥EU, % 2 20 b DEZEEWCE T #BN T -T2,
Helmholtz O—BE U T-BBREBENRMIRO X 5 B aN 3, “BE” &0 5 &0k
HMRERZWET 3T TATRIZV, 25 TRBLT, ThbO7— X REERNNER
Ao Rk THIEZERAN LEGLIN S, £UT, TOF 0w RZEFRENZ OEH
Wi TT, EBOHRAEEM T3 Litd > THELINE LW, DE ), TTUTRIRE
FOEEBAIHRPENORE 2 HU TN 3, CHICKUT, Mach, Exner, Hering i3
BHREEIE RNE CAGERERESETH O, RERETANRS VICARESR S
EUS 3EFERUI,

BROMEMEZEOH T, HEMNFERONE 2 & - T 3RENPIFEZE, Johansson
& Gibson Td 3, Ffiz, Gibson (1950, 1966, 1979) i % @ =IHARTISWVTHE OHIE
Hine BRU, BHEOZOHEZEORMENTUT i, Gibson 44 Gibsonian & ki3
NBPWORMERICL > TZOEREIBHINTIH, BEOEROLEETH 37MOHEE

(BHLELES) OB TBACHESL YA T3, LTSN T, Gibson
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DOHEHBENEE R OB 2R, HERZE-> TV EES
2-1. MEEGRONRAE A

Michaels & Carello (1981) 1% Gibson OEBMEMERE 2hic 3 3 RE (HEA

M) COWTHEU T b, RETIRIED ORI TReED TN T LT 3,
Gibson OEBHEBROIEARNEZ, EBENT Po~F N3 JIZRIN3 L5
W, 1% (perceiving) S IIBMW—IBEEY XA FAWWBIT BT8R THY, BT 37
B TRIBNENS ERICH B, 2% b, BHENLERCISN T, B BRI REReE
W T UTc Bk e UTib T & o, X, BEHAEOMEEICEL TEB SN 3BAT
b, TNRBENOBESR S RKFI s MU UEREL UTRRsnis, Thiedu T,
ERERNY S o~ FREY—RE_LRE 5T, BEEAROVRIEECOREN=y 7%
Ho THBEYDOMETH 20T, AREBEY—BREL 27 A OPBETEI XL 530
LERIN B,

CO &5 BERNSICA T, BEEANRBERCKSO T, MR LR BicERomm
H () ThzrFERINTNG, 2% hH, HFCOWTOMBHER, IR, KRV
ST2d DO % 5120, dBAVIEREANSLEINZBBEZZNEELS, L0530
i, FUBERIRIERCEE (rich) ThH, BERZABHEELV TN 3DT, MEEIZ
FRBHT AT TILBRILT 3DBER RO P L Th 3, ThICHNUT, MBEARER
REATNIIESS (impoverished) ThH 3 EFEA 3, T3H5, BRATNIETRPERICE
TREMISD 3NVRFREREREZSA TRV RNWEBELV TN S, L LABRLOARIZE
BTHHYREMTH 3, > THEBBETD 3D, BFBATIZEPICTIIIHO
—ED e APERIN 3,

COXS CHARERE S RAOAHBBROLSEIZED TV 303, T OEROEE
AR 3RCHBERORBOEENADN S, 2% 0, HENRERCSOTRZDER LR
BN THRAARSEROEE 1KY, MABEAREREZN2EFERCLSTEINS
—EOEBIL m 2 RATRD TN B, TOLI RHEBENEUZEAHE UT, BEAIICOWL
TOEBAFNVEZ S TR ENRET LN B,

BRAIVEBTH3EVIEZBLT 2> T3 E R, ZCREBLUTOLS 723 20FE
Bhzrand, 121, MEZXETOMEESRZRTNZ LW ETDH S (Gibson,
1979), RO X 5 REEFEOFICEIER I 3 &0 5 B 17D Kepler Z TI MO
X3, COXICHREZDBOMIT 1IN 1 OMGEIREND 3 &5 B, »xI13ED
HEEBOF T A e > TRIFBCENTH H, XBLAOBRRE I AZLD7 F o~
WIRA BT EIRRERBBENTH 512, UL, TOTEFL20OKEZED 2R, 2%
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b, MEREIZRICEDTERMPTHIENIEBALHTH S, LD BHELEDOEE
PIRET B &, cOMEG2 R QN 3/0A (homunclus) HBSBEEIDH, X HITWMADOHHE
BREW S AFTCHBBMERICEBL T, WEGESOS 5> 1 >OMEMR, MEG o
“BREV I BRERERZEMNMCUTUES > CEitd 3, 25 h, HROHEDPK:x 3
REDLNTIEH, BTRZCWERDINII, €T, BEWV I ZENBEENEL L
N3V, ZN2WHICT 3 2 H = XA BPREE I3, CRIENUT, RERRERL
UTWBRIEIE, B3 L0 3 UARKRE (lux) W3 HEER2FUL TS &0 ONRE
BEANHERORMTD 3,

2EEDOREEUTE, HERIEEOEMUIKAD3VEAF v sy hEWVWSIE
ATTTHB (WEEZRF v T s MR, TOL 3 BIEER, BOOKRELRIOERT
ANBZHEROCLTN 3, FIAE, 1ROBFEOBENRD 2L %, ThPFIHEL TN BED
D BEVEBEVTNZOPRFLIEV, UL, dUL2HROBEANDH, £nb0#bN
TIEF2H-> T 38 b IXEOEB T2 BBICHETEL e TE 3, L LAPRMER
UL O EBA LAWK, EEHRE S XIREE » 2 BHNERNEHET 3 L0 ME
Ei83, IBIC, AF v Py ay FEVWIRERIBOTR, BROMBREILY S LDE
APLOEBLEBALNBZCL LIS, AR, EOM—DRAF vy ay b PERSE
KU TEZENTD B3P L TD 3, '

REORERX, AHEOIDORBRFHOMO» IO L oNIEI Ly PV THIEND
RETH B, Turvey (A977) 12D & 5 13{R5E% discrete sampling assumption & kA
T3, CORER, SAHEANRRNERSRE 2=y b THL PV N3 EEET S, £
UT, AIREVIEERZOBMCEEIN TR EEAL TS, 2% 0, AHEBREDS
DORICD H RBEDHP B> T3, 2UTHELXBERTAEP LRSI 3H 3R
HEERBEETH 3, 5T, COREDD ETR 1 DOREF L IV 2MBOI L P a0
WBE ST 3R E 23, 20, T b3y SR EE ST 3RANEN YR LE
h, BCEERYBZOREPHES L Litind, COXSBRBE, FEE - OEEER
5L 72 Wallach, OConnell & Neisser (1953) 23T A5 0 b0 3%, 51k (8%
MRS MG, 2RO EZ ZMHEBICL > THRITIN 3 & SOOI ZJTTDHEDS
EU 3] L, ZRuOMER DEOGHFHEICRE N 35 Th 3] L TRUI,
e UC, Gibson & Gibson, (1957), Gibson (1960) i, ZHe—EBhE hds—> D
WMEUTEALDNBENETHB EBRNTN B,

COXICHERANZAFTD 3 LIHET3HMENRERORENA » P~ 7 RRO X
SWEHING, BHEAT, 2L OMERFy 7Y 2 v MIBREKWEHLV TEENIZO
T, ARICIETEVYBETH 3, IDIT, “B BoRTEOT, RENONSR M ZEEER
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BICBUTESHENTD 3, ->T, DEAT 0 2 ARNERDEMEBE R LI O, NRHE
Feis Bl 2 HERANHER T 3 BEND 3,

O &S SHBENEERO RO U T, EENRHERE, AREMER Sy 7Y sy b
WEODEDINZFAEOEMUIBEINZNEEZEAL S, PUA, “FE” BREELTN3
JEERERFIRICEE L T b, BELU TV 3 HFENES &3 BENTEU TN 3 BRTD
%o BT, MR E IR ED 203 EM ETAEEINITHRIC N T TIRIE LT, BRIT
BMUTTHBEFEINS,

Ubo ks, BEENEEROISY b HENEHERO R ONTHBNT RN, KT
EFAREROREZ 2TV 2P ORI 2N THBRBE T LT 3,

2-2. HENEEROHELES

A. B#H (information)

EFEREBEREAS 2L T 3120 XL, METIRERITNETIRU S 3icdicid, #
BHEZRIMU TN B =2V F—2~8, BEOHMZZA T3 L L 2AHT 3 BHEN
bB, 2Fh, BEAIVEBILISN ZLERIDCEFRET S C &, RECEET 3,
BT 3TN, RELOE 2~ 31 Vit Tao— 7 KR AECEND D
BREFBUEDNTOVBREEETEETD 3,

Gibson (1960) 1285473 CEICBOTAV SR TV B3RO EESIC W TREL, §HEE
ORFBEOENGED Y, 2n 5 ORAENFEICEEL T3 T E2EHBLTH 3, —ig,
RIS IERICER OEAIZER, FIAGEARE, KE, NERIRE, BEEUs & Ttidhs
N3, THCKHUT, Gibson RRIEPHMB 3= ANVF~LUTTRELT, BRULVTE
b AT 3, Gibson [T XN, BER FIH T 3BT & - THRS R 0RT 3 RRIL £RE
J2 (ecological optics) & Xifh 3, BEMNICIZELTEEOEHEEL TV 32, AEE
DR 3O REFRIRIEGETD 3, KEPEEKRhE ZZOM, M9 3 HE & O - 2 {5
HET 3 DRz OBEREERU, W 3BENED 3D H I 3 H OBEITRE
UTn3eins, 2UT, COL 5 BEESFET 3HICDS, AENARETH S L IN
3. PIAIE, HZREBPHETE2 2 VF—BEEVTIREVECWEIE LT, 24
(Ganzfeld) BET o3, 2EFICSNTIREZ IOBRRIZAET 3TN E D, EPEEL
INTWINCDIe, BEIREINT, REICETIEBTEREZ CICEFELBD,
O &S SHERESRMOIR (BRERSE) THOubh3zhiid®izh, BREZE
Pc e - TORBERBETIHMETH B3 LEALLON TV 3, 2UT, BRIERBMIEMAOEK
NE—~ RIS TREFINTISY, VAVERMAETEA N 2EMSBETH 3L a3,

TERHBEE L T 3RO D 3 &0 5 ERiE, Gibson & Gibson (1957) D3
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BicilsunTRan T3, Gibson HERORMO 121k, [HEHREVTEREOME S LT,
RFE ) EEARE VD X533 Okis e 5 Rl (Gibson, 1950, P.6) ] &5 FiR
hd, 2% b, Gibson IC& - THRLIX BEZ KKOPICD 3 Ylkr bz h iz T

BOTRISLT, BHDOIER b >EANIE THRIN TS, £CT, Gibson et al
(1957) X E DO 5 ODRIFICE T 3 B2 1T - 10, HHIENEE 27 ) —2 OficiR%
BXx, ch?2RBEBOEDLHICEE IS E XAV BRERLPBEITI, oy, o
BEHFEE A7 )~ OBIFHEIKEPNE 12D, KDE OHEE IR H, EENER
(perspective transformation) &5 —EHOEE2H 35, HLICRIE 2 —20%, AN
JERE (BT, HAINEF 2 (4 2O/WXWIEFENPSIZBERAE), FRAIRER (72
—/VROERE), ARAIEF 2 OhIBE7 A—NROBP» L322 LE D) DLAEETD-
12, #RIZ, IRNTOFBREN RV J —» EOZRTHHEZESLTIRIZ T, d3—EDE
R% § DEVZHOTEEA TRIEICEL D2HE LI, 36T, von Fieandt & Gibson
(1959) &, WHRRXEAEOBERIIE BMENEERIIZXATE 3 E2RUTV 3,

CO &S BERVPTRRUIZDR, d3EROMICHROMEEZE/LEREL TV 3 EHS
HBRENITLETDHB, 2Fbh, BEETDOAEI (invariants under transformation) &\
SEERTD B,

B. AZIH (invariants)

EEAREROFEELZ 7 — Y BRAK T 355, BRANERZ 2 >OME2RIER
Wb EFEINTH 3 (Pittenger & Shaw, 1975), 101, BROF 1+ v 7
BRE 2 ERLU CO BB ERHETICETH B, 221Kk, BHRITBESU T 3 HEEICH
—#DZNVEEA—ERZSA TN 0RRETEL L TH B, BIEDOHRICHSNTED T
3BT 3 RRIE OB R % 4 vk, BIEHRZEIE (transformational invariants)
L i, X, BEOBFRICEEU T 3RRPHET IHEER, BENREE (struc-
tural invariants) & KiEN 3, 2% 0, EBR% [[@hd 2 § DICEL T 3% (something
happening to something) | &9 373 51, £U T\ 3{»> (something happening) 1ZZ5
EHAEHC L - TRESN, APrd% 4D (something) ZFENAZEIIC L - Tiod
NB3EZBLDBN 3B,

R, TOXI BAERXNMPICUTRRBRINZDW, BRZDITD OFRIIEEE, R
BFTKRD b B, —IC, FEEHRE U TEL ZERCSNTE, RBOSITELT
=20y FETEMERING, UL, FIEEHEE s~ EBA 3HERmICISNTE,
ZOARENBEDORLRCE > T2~ )y FON TR A I THZ LR EHINLTNS
(Johansson, 1977),

Shaw & Pittenger (1977) X #RZOMEES E U TORBIFI DWW TIHRNTIS H, LTI
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ENRE->THRNB LT B,

RACE 5> TR B UABENEMFE, =2—27 ) v P (Buclidean geometry) T
bHbd. TORMFCINTHE, HEMCEMESHRIEOPEZRR I E—BR2ET3 L0
bhd, 2%, BHRINITHRED 2 SHOEMD, ZHITONR LONGT 3 2 D
HEEECE LW E &, BRORBESREEIN T3 Fig. 3. 1), #sT, COX 5 2R E
HRREL T 3L, HE, BE), EMRzhb0arer—~r v Ths, UPU
Bhh, 2~2) vy FEAFRCISWNTIRER 3BRETH 205, ARSIz FREELS
b3, BIAE, dI3NEPERCEZ S TBETZ L &, KE IREBMTIPHEMUIR
BE—Td 5, TOL5BEREMIMELEME (similarity geometry) X - TidiRIn
%o MLEEME TRIBRCELHIC X - TEEIh, BB INIERE T2 OEREDEEST
ot sEREAE—TH 3 Fig. 3.2.),

TEVREPL Iy NUILBATY, 200 EVIZEITEMME “2 €Y 5 LNE
R 2REV TN B, UPULEAD, COX 5 B—RLOHDERICH L TIX, HLISEE
i HIZPEA I,

N2 15 DHERINCRIED BV IZEHRES 2 strain BEIC X 383X, 77 4

EUCLIDEAN GEOMETORY

A a. B C b _ o
X
YES {Y’
y
D X cC B A
;}\f C. B
" IIL
X Y
D c

Fig. 3.1. A 180° rotation transforms the square in (a) to the square
in (b). In Euclidean geometry, these figures have the same
shape-i.e., side AB remains parallel to side CD, angle ABC
is still 90°, and the distance from x to y [denoted d(x, y)J
is the same as from x' to y' (d(x/, y')). The square shown
in (¢) is not metrically equivalent-the distance from x” to
y" (d(x”, y")] is less than a d(x,y) and, hence, in Euclidean
geometry, (a) and (c) are not the same shape.
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SIMILALITY GEOMETORY

a. .

X1

X2

Xat

NO

&7
Xi

X2

X3t

Fig. 3.2. Square (b) is magnified to two times square (a). In similarity
geometry, these are equivalent shapes-ie., d (x;, X,) XK=d
(x/, x,) for all s's. Shape (c) is not equivalent because
the distance proportion is not maintained (d(x,, x,) = d(x,",
x,'), while d (x,, x;) XK=d (x,”, x,”"); i.e., one distance is
changed while another is not].

Xi

AFFINE GEOMETORY

YES

Fig. 3.3. A square (a) becomes a rhombus (b) under a “shear”
transformation, which changes the angles of an object.
The ratio of x,—x, to x,—x, for three collinear points
remains the same such that, in affine geometry, the
shapes are the same. The trapezoid (c) is a projection
of (a), but does not preserve the ratio (i.e., is not an
affine-equivalent shape).
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v #f% (affin geometry) &5 (Fig. 3.3), 7 7 4 ¥ FNCEMISHROBIZESTE &
BRI TH %, B207 7 1 YEHROFIE, ELEEEED XS CHEREL IR S shear
ThH3, LbOBROFREMRE, P2 —2 0y AR TLHALBMETIIERTS
Bk, END RARENEHERFE ST Y, UTOX 3 wish 3,

Xx_Xz = Xll'"Xz,
X,-X,  X,/=X,

REHW O X RHETEHERIN, BRICEUTTORENREIN TV 31251T, B
REFE—Td 3,

Gibson et al. (1957) 1 & - T/Ra NI, HEOMES DRIRICS T 2 ARNALH T
A% (projective geometry) ik - TEb N 3 (Fig. 3.4), HEBAZE TR AREH
LIIDHMITHEDHE CREEINT, Y0 RA—~L F % (cross-ratio) 1€ & - TR IN
5,

(X,—X.;) (Xs_Xz) — (X1,—X4,) (Xsl_le)

‘(Xi"Xs) (Xs—X4) (X;’_Xsi)ﬁsl—xy)m
REIT, RET3EY, KoT»3HE, EHUTW3 KRl & oBMENIRE O R
12, B3GR KAETH B FFa P — (topology) ITE-TKDHEN3B,

PROJECTIVE GEOMETORY

X1 X1

X4

NO

Fig. 3.4. A circle (a), when rotated about the y-axis, is projected as an
ellipse (b). The cross-ratio referred to in the text describes
the invariant preserved in this transfomation. The topological
transformation induced by bending the paper on which the
circle is drawn yields a figure (¢) in which the cross-ratios
are different.
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T D& 5 BN R ORI & b HIRRD OEHICIs-> TY L, UL, EC
WICRZ DO AR S LA 3 LAVBEEL, BRZIEARL LS £33 MBEERKC
EoTD 120 FER, BERVUBUTO S #AFERETCETHBE EEHIN TN
(Michaels et al., 1981),

T, THDAREHDHIFICET 3L U T, BRO—FITD 2 REOHRICONTOE
BRCONWTHRNRB L LT 3, BROTEBHBDE, NXREBICENEENEILL, REDE
RHEAZE ST, UPUEYDL, COXIBR4EELC @S, BOEEbIE»-
KRACHES Ly, RLARZOEARA—-RTE3L, Xzt Ung) 2Ha%Ed
3, —IC, DX ERA—ERNIROMEOTIR, BH-—REGEL =FVONHD
HTzan3, UL, CORB—EBEETVERE B OMREOD X 5 IsIERIAEOESR
OHER RS BCizdFECRBgTh 3 L, LDk > nEBERA (A—Heng) oRE
X, —HE2HPET3DWCRMTRRRTILEND ) oL U3 T EBEHBIN T
3 (Michaels et al., 1981),

ZNTE, 3 UBZOHEBPEE LS 7o Rk > THBES Iz IniEn e 33
2513, BRE (B OHEOERIECKRDOLNBZDTHA . HL LRI’
RENS T F VLT RRABBZINTIS Y, 2 b DEMO 1 2& UT strain %jﬁﬁﬁﬂz‘é
INTWio, #HHE, Todd, Mark, Shaw & Pittenger (1980) 1k, REIWCHES BHZEDEIR
Z/bhS cardioidal strain &0V5 BHIC K S TIEHICY I b~ bINB T ER2RUTH
3, 2% b, RLOEOT v 7 4 —VOELOWIT, BADRE—ER I EE$ 2 R/"E
EBHREU T3 EEALDN 3,

% T, Pittenger & Shaw (1975) 122 D X 5 3 ALIEICE T 3 KB 217135 T 3,
FEROTR, HEESNEROREICINT, strain B E shear RO &L L WNEEPICD
WTBBRU T 3, Fhesld, 23707 4~ b LWHERERU, BOFn 74~V
V892, shear BHOKIZLITOHEY TH 3,

y'=y
x'=x+ytan @
X, strain ZBHOFTIILUTO®ED TH 3,
0'=60, =r(1—k sin 6)

LI EoRicEE T &, strain L% 7 R, shear L NV 5 {EREL, 35070 7
=B ALY Ea— 2~ X OEHU T 3, FEREEIE, 0=0, k=0 0F o7 4 ~1%
BHEE U, ZhediTibD T o 7 « — v DERR ENFME S, BRI, HERE ¥
91%%% strain W& - TR N, HNERFMCEEL T, strain I HEETH 3 L &R
ah iz (Pittenger, Shaw & Mark, (1979) 33 bic, H, 4%, MY, 7xlF7RY
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=LV S T AUND T v 7 4 — B BN ICERT S ARRORR 2TV 3),

EE2)TIE strain OFIRICDONT I HICHIRL, LNUVODRIZZIBHEONT—22/RU,
FOEE ST B 7 4 —VRBRITTN B, £OREER, strain LNVORENT2EE -
prru 7 —vE UGEE, FER1EEDOERTIZ83.2%, 2MHEDERTIZ89.2%T
Hoize TODE3ICEBRRNCISNT, strain ZEBKE T 0 2 2OBNIZEFVTH 3T
ERRENIH, EADRA—HEOARIC DN TIZEREB)ITRINTS

EEG) TR A TRE S B ER MRS 3 Todic, RS v 7 1 — v TRIS L THORIS S
v —BENbNTT, FEExEUTIE, B—Dstrain F%2 2> AOANBO T2 T 4
— VR EBRL, ELO0EHES T 4 —v (REWEES 3) LR AP 2ERsE T3
(Fig. 4.), #Hig, BEROVHRIT%TH Y, 3BBLLEME - ILFGBRE GNP 12T
EHEIN T3,

LD X5, Shaw et al. I ADKEOHRICET 2 AREENEIAET B T E2RUII,
Z DHOREICR T AWENN L o FRbh T3, B, Lee (1974) AINE
WHEZNRCERTEE R, HEITIKEDL HVOREMH Z» L) HERCEU T,
HMFEBEZBROEIRRC L - THREIN 3 REH 2 MHTETH 2 T L 2RUTWV 3, X,
Johansson (1973) X AQ LB HAE DT « AL~ 2B LT3, #ik
RACIRBLZ 26O BT ERP S 120, ZNOVF 12T eI YL PIRZ TICA
OB 22T B EWHETH -2, 3 big, Cutting & Kozlowski (1977), Kozlowski
& Cutting (1977) %, Johansson & [FfEOAER VT, HEOERCL D H 3BARRE
FETE3CE, BROBINHRINAETH 3 % RUTIL, X, Bassili (1978) & EHfEIC X

COMPARISON A COMPARISON B
K=-15 K=-.15
TARGET
K=.30

Fig. 4. The upper figures show a strain of —.15 applied to
two skulls. (From Pittenger & Shaw, 1975)
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Fo MNeBEfFU, Zh o OEEY S 2 — U P LREVBGCAR I BT L, »3EOBE
AEINZCERERZRBLUTN S, 35T, AEFEOERIWHERICBEL T, BEER
WE TRATWS (Warren, Jr. & Verbrugge, 1984),

C. 77 x—%> R (affordances)

AREER 7 70 — F iR, BRI EI R OB U - T 3RENONSR, 5,
ROCBROWGCHEL CGEERIhRQEB BN EEEIRTO 3, 2UT, TOX3RBREL
Hix7 7 + — % & (affordances) EWVWSHERIC L - TRINTN B,

Gibson (1979) 2R ®D & 3 AT B, “BEOT 7+ — &2 2 L%, BELEWICE
T 38D (offer), B3I DTHINBENLDOTHIN, ABEULIZO A T3 (provide
or furnish) § DTH 3 “(HETMEIR, 1985). 2% b, 77+ —F L RLIEHE, BFK
CBRIC LS THINBZTED 3VRTELZIUVTCN B, BIAIE, 120X FIIZ CIE
BLERT 75— FT3, MoFON i NEEFL - L BUNRZNE B EET T
= K33, X, Fhrkzirbfhtrc?, d3VRen2HT20E%27 7 +— KT
3, BT3B, BPEEIIEREPAE L TCHZDOTIRZLT, Z20BRE2HBHU 3L
Wi, 2UT, 77 —F U APHREINBZERNZ LR, ThbT7 7 4~F 2 R2HE
T3 EHSRIBEERCISNTRIATRETH §, U b 2@l E U ICAIRARIC I - T
BRHEINZCE2ERU TN B, 5T, 2O ERBERERCEY? 2D 3 BEHZRU
T3,

B2, BIYBREEICH L T4 3782 77 +— F$5%, UhURHL, EO77
#—Z U APRHIN B3P, D IRFED BMBNEBENIT Y - T3 AENTERC KEFEL
TW3EWVS, 2% h, oI ABICHUTIEE, He2EZC L (nesting) RPARBZTE
(eating) %7 7 x — FUZZWLA, fBOEMCH U TR ZE 5 TRV, X, HE—0BcEs
WTE X NR—RBABBLTUIRAUT 7+ —F 22 HFU T 3D TRIZV, SE—=2
r—VORERD 3, A, FEFHRCE-TRENPIUEBCLER2T 7 42— FLUTWY
30, RARBWTRIEEAEDES, ZNRMALEPE ANBLE%2 774+~ K93,
X, REBBEAANCHUTRZN2EIC L2774~ N30, FHickzhe 7 7 +
— FU T,

COIICHBEINBIDEIT 74+ —F LV ATH B EVSEALIR, MAELGENNLOE
TR, MEOHAERBREZRUSTZR LB ENS ERICHD T,

2-3. M BE &

ED XS, jﬁt U T Michaels & Carello (1981) o RfRiCHE - CHEHBIREEZAD T
BT OWTHRNT 512, U UsH D, Gibson OFZRMITLE, A E1F5E OFE, &5
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ORI EFR U s b B0 MESZ L 3, X, Cutting (1982) 1< X1, Gibson
BB O & OBME TH 3 Shaw, Turvey b DEZLFITIE, W S OREND 3T
EMERIN TV ED, R TE—FEU TR T 3,

YERO T E73H55 Gibson OHIEHRCHU T, L OMEREDP DL KL oh T
W3, UTBNTZN DS DN DT DWW TRNE T s 3, HU, SEMES%21E
9 2 £, FMEBRESEBEOFEL Uiz,

Gibson HERIZRIE—RIGHEER T 2 L0 5 HPHBZ LBl Th 3, FlAlE, Ullman
(1980) 1%, Gibson B TIXHIH L BREIMEARERO 1N 1=y €5 TH Y, ARES
AERREREOBRDE HIcE L T, 2 b OEBEHIRT )V I CRARZTDCHET
BLERTSBVEERUTO S, 5T, AOPOUED Z3VIENV— L2 fBIAIIY 2T
ADBKETH 3 LU T 3, Mace (1977) ww ki, Gibson OO YN 7
To—FREOII BEAVOSIZEVD, 2% b, ZO7 T —FRRB—KIGEREE
BRC, RIBORRIFESER & U TR DA TR U - 100y, ERNOEAIRZRIE ERER
AL T) KT 3 —HORIGEARTHTERN T o280 5, UL, gy
W77 o~FOWERTH 3EBENY Fao—~F T, bRPLOIIBREAEZE LN TH
B, BlAE, Jones & Pick (1980) 1B EiX 7 7 5 — 4 AQ®HTHH, EDT77
# —F AN BHIN AP, AFEEROEEPIN L O LRI KEL T 3 LRT
W3, ZUT, BREAREZHNTIOTH - THRET 2D TRIZWOT, BRUTINT
DRy BT TED YA EEELU TN B,

Fodor & Pylyshyn (1981) 1%, Gibson DO “AEHIEM O “HEEEAHE”
KhHBELBURMUTN 3, FHik “RER KO “BEMA" &0 5 BR8N EUICH
FEN TNz 51, Gibson OHIEHGIIEETH 3 LIBT3, £U T, Gibson iT
L O FRE SO IR (REOLRFENEN, £RRUFOHETREEYE, BRENEE,
HROGET 3B 13, MEPEHENTH 3 L0 HEZMEL THhiznEEHRL TH
Bo 2UT “REE” KR “WHly” 03 BAR, AR THENsh3 L0 IR
FEC & - TOABUNCHBHIN S 3 EFRL TV 3,

Runeson (1977) I ERIBMOBHE E VS FEICDNT, 1207 F o —2#HL T
%, WTHERICIT B “Xv~ F 23 =X L (smart mechanism)” DHAJEEM:IT OV TR
Uy, ZOBFERRTEFTNVE UTEBS S = X — %~ (polar planimeter) 7% HlicZF T
%0 BlZE, BAROERZHZ:DcNOEY (BRER 2WEL, ehrbehd
PRTZCEWC I THE (BREE BAdbhsd, UL, 77924~ 4—2FH1N3E,
RECEME% L —23 3120 TEHE (BREE) PEBECHESH, EREBEBEL U
TN, TOEIIW, AR 72— 2 —~D X3 ICERER? HBICRHTE3E 05 T
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& % Runeson /R UTW 3, {HU, Cutting (1982) OiFfIcd H3 L5, COEF
WTIRHENEE 2 AIET 3 O» &0 5, homunclus ORIFEWEIEL TL 3,

Gyr (1972, 1975) &, AREFENEREIINCISNT, BOORBOEEHHET
TEW &N DI RPBRICHFE I e AR FIAAEE LV 5 Gibson © R U TR
UTn3, Gyridi@hlEe=4% ) 7ORE2ERL, BEBRIZITCRATITHZ LR
BUIC, COREONT Haber (1978) 1335 L, AL 3ROME=2) 70D
BHEETETHFIN TN ERNTNE, X, Ullman (1980) 24T B0 KE &
A E DFIRRIFEICISN T, EH 7 « — RNy 0 BARERREZHE T 30 E 5 DI
WTHBLIEH/LTNE,

P Eofbicd Gibson HiRICHUTEZ L OE@RPTZINTV 3L, Epstein (1980) O X
S WEHBARER - MEAREEROMO 2812, BRINTETNBRL0WS BREL & 3,
Epstein {2 Xd, MEHEINET 0 22 RELV TN 38206 OWENRI 31217
75, X, Lian (1981) 3 MIHFEZOEBSICIoTIE, Gibson & Helmholtz FHE D
RIBOEREHTE 3 BTN 3, 351, Runeson (1980) d#ERL TV 3 X3,
Ullman (1980) & Gibson X U T2 A T 325, BRIEROELEIZED Tis
hTiE DORMBOEIRLCHE > T3 EEbh 3,

REFR D Gibson OHFHIEE L U THMICRE I N TNIZH, BEEEENT P o —F D
O CHOBEBRICISNTAFEBIZIND2d 3, M, Gibson OB DD
MESZREUTHBEEDNEY, £4738 » v sERPERT 34, B REHLEHE
WA RA, RAERITHAE QBB TIEA 383 81T, —2DERE2 54
3y0:rBEbn3,
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CONTRASTING VIEWS IN THE THEORY OF PERCEPTION

—Direct perception and indirect perception—

Takashi KASHIWABARA

In the theory of perception, there are contrasting views of perception. One
approach is labeled ‘direct’, because knowledge of the world is thought to be unaided
by inferences, memories and representations. The proponent of this approach has
been J.J. Gibson. Conversely, another approach conceives of perception as mediated
or indirect, because perception is thought to involve the intervention of memories
and representations. Helmholtz is thought to be a originator of this kind of theory,
and the information processing theory that is the mainstream of current psychology
is the representative of this approach.

The theory of direct perception is summarized as follows: perceiving is a process
in animal-environment system, not in animal. And perception is, quite simply, the
pick up of infomation. Information is structure that specifies environment to animal.
It is carried by higher patterns of stimulation, and is complex structures given over
the time. Because information is rich, there is no need to be elabolated or processed.

Some researchers make a objection to the theory of Gibson. Fodor & Pylyshyn
(1981) claim that Gibson’s account of perception is empty unless the mnotion of
“direct pickup” and of “invariant” are suitably constrained. Though there are some
problems to be discussed in the theory of direct perception, it will provide a

framework for the study of perception.



