|

) <

The University of Osaka
Institutional Knowledge Archive

Title EYZREEIDHE : ERMEO—HlELT

Author(s) |MR, £

Citation | KRAKZEABERZEEICE. 1988, 14, p. 25-47

Version Type|VoR

URL https://doi.org/10.18910/8905

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



HEEREB O MR

—HFMEO—HIE L T—

i
i
S

. F5iuw

I. EW2aEB DM
1. HRIZEm
2. 975 ,4v 7

M. BEERAIREE
1. MBS 27 b A
2. BENFEHAREE
W BBk
(2 M2
8) E—2V L
@) FHEAMROLDOFE
3. KSD FEm®
1) IIFHEROHME
(2) KSD F#

V. %78



27
He B B SE B O

I.E & & &

WA EFERL, FECEMCCEALRERROPCEFLHELL T3, LIRBWTE,
A BILDMENEL B, iz, BHEREAOCRIZEIEEFS L X, RIFGHOE
BoMEY2 5, LI, MBPRRCH - THEPFENRARELL TN L E, BRo
FrHmET 5, DX B LEOELCINZ T, KEEPH, ATHRBRHOBREL L
585 30%k, XUEOBIVELY)REC LZB0FEMNET S, dbbhA, Zhbd
DELOMEIRERTCLZFCEES AT, okt (BE, BE T T LREL S,
DX, RENIKREEOKA REL—FRS (event)— TlibBHSN TV 50, fil
FH, BAEEERS CORERCH - TRLUTHIELICFE TR T, BEATRIILOE
H|ERDTHEXLTTHL T 5, EFEEPREVEDNCERTSIZLIcX Y, BRRILD
Fricleflimr2TACREET S, 2L C EEFREILINORADEFC L > TERT, KE
LiciEREL T35 0L Bbhs,

TDXOIR, MEEHDOELKRUREEINAEE OWEENCH S B, RECET2EER
BRFETHDY, EEOHEMT7 7 e —FILh LERME (event perception) X b 3,
KB CHPBBIEARCE R E2HTCTELENERH I L T % (Johansson, von
Hofsten & Jansson, 1980), 2% 9, 2D X577 7 e —FB\\TUL, HMEEROCME
HRIFELICDOLRESh, AREIEE LR I hictg (image) & L THbh T
iz, #oT, EHARTERNVCHROW AT CRYHKS onEER, Bbhicsr—2X
LEhts, ThRKLT, ERMETLHRADHHED= = L T—RIGTHY, HCHIE
MEEN ey —ATHBLETHUBN DD, “OT7 T r—FORKRWLEEED, I T
Gibson & G. Johansson T} %,

BRIBADMED==y b THY, THIXIIXLFED2=w b ELTHRBEHEDS

(Cutting, 1981) 23, ZOFEERBLTLIEKZFARDRTWSHIF TR, ZOEH
ELTE, “EH (event)” RO “HEMH (event perception)” & iX—fILFEERL T
ZO0EVCORERDD LRbIS, FlE, ERMEBERORBECTHS Johansson &
Gibson DREICd, REOHEENLZDID,

Johansson (%, 19504EiC “Configurations in event perception” (\~3 X4 b L D% 7
757 %A LTWBA, Mace (1985) 12 X ¥, Johansson #3704 F\V 7z “event” 14f
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BTAEHEIRAY = —F ViED “skeende” THB LD, ZOSHEL, BEH Kb %
M B LIC X o TEES hHHRHE (boundedness) LIXABINC, WB©RELHRH
LTkD, BoiETL T\% (ongoing) ﬁﬂvﬁfza‘%@‘axéo FL T, firk skeende &
WD 2L, FhAEEEOHRE (occurrence), FTibb T rbLRATHD S LEHT
LTuBEwy, X, BEWIESD X0 b, ZORER NI ~F 4 v 7 REFENEETHE
EHEETEELL T “handelse” 235 %, ThLFEBC event LRINBW, ZbLHOF
MHFEDBE OEACITA £\ 5, Johansson 13, ES% skeende #EHRTHIDLL
THhoTh D, FREE, 5oEHCIE RE Lo 4 RSO BRNE LY 8T om0
BA4 L EFHEI T 5 (Johansson, 1978), X, HEFJMUK L3, SAGROEE R\ LIZH
53R EORERT A ENEFNOBR LI VAL %, BEEHNI>HREOHETDH
5 LEFZEIN TS (Johansson, 1985), %L T, X HIkEHHQ)EHES (distal events) :
EEFENP TR OWTERYLE LT 2ENES, (28545 (proximal events) : RE %
BB THHTRER =3 F - OB~ &% — v, @MEHESR (perceptual events) : 5T
Wbz bh s REER, ©32DEL T35 (Johansson, 1978),

Gibson D, FEREFAFTHAC KT 2HELOBELLIEL TR, HLO5HER
DECRONFEHEFI EOZEEZLT L HERL UV, D& D, BERIEOREBEDCE
1k, mOEENEOZE L, T L CTHOFEEDEID I DERHINTED, FELADMED
BEROBEES D DT AR B BEOELEBA SR TV 5, & ORI sV T, 4
B OWIEROFTRCAE S SN E TS ED T % Johansson XX BV RE 7 5,
Gibson (1979) DREDFEIFC R W CEERFEE L RILL TV 500, ARBENES (eco-
logical events) DFATH D, hid, LREFHAYyr -1 THELBANEZTHY, Lk
LEM b o> CEELBRYIODERLEIND, £ LT, £EEHERIIDOMNIDL &
WOIEEIEVGEELD, BEIALLY, ABREETIEVsRHOIMCESHS
EEqNB, THREFLUT, EEFENERICHINT S Johansson D&, HERER ER
(perceptible events) (XZDFFAL R, BT, R2ED L5 X5 I ERENESIIM
RATRELEDS, BEIBEND LV oIt X RFBRIIL S Tl E dhd, 2F D, HREHE
TrmAL, BB EPREBC L - TERHR & TANRORET A%, BEREBZECER
THEM OB LERIND, TDX O, Johansson XHEH L HREANT MEFIRELE
HEZHThhOERECHEL, WBCZORERLAHLOEXL T, Gibson DFHII,
BBy R L LTHOU WY, e LA, BHROFELFIATREEY ZOXELL T
BT b, EZODOERVFBFETHO TR EHRETAD+0r v 7L Eh
558E L, TOREHERLY V7Y v IR DITA SO L I BB E LIV
bhd, 2%, Gibson 1Tk Tk, BHRDORAE — FLBEE¥L, BRIBHIhLNE
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SMEECIEETI VW EXEFHE T35 (Mace, 1985),

ZOMILD, BREOVHIKEZ DD DOWTUIW L O RE & T\w5, Pittenger &
Shaw (1975) 1%, FSMEIL2OOMELH B = L #EHL 5, 123 EHD XA
F 3y 2 lEEYERT 50T, EHHAEE (transformational invariants) + X i¥h
Bo 20K, EEPEELTCVLIBECH—ED 5 VRA—EE 52 %0 T, BENR
2518 (structural invariants) & X5, D%, EL%Y (1S53 ORAE T TNBH
%> (somethig happenning to something)| & 3% 7z &%, £ U T\ % (something
happenning) %, ZHMHPAEHC X > THEESh, 2% b D (something) IZEEHT
BECI > THEIhD EELLRD, 2L T, BEEMEEBIMELHERRER SRV
EEERL TS, b, Cutting (1981) 1, Webster DEHRDESE “TIRTCORKR—ZED
HLMEINEHBRE DD D” LW ERETIAL, ZOoERIOFRIMMLERLSH
DEBEXYRLTCVAIEEBRL WS L, QWUBCBRELSPVWIEALTWEEZE, O
SREBTCIOEREYIFL T35,

UED X 5 CEHREBMCENT, BEREXLEDISEEZLDLNCOVCTERHMPILRR ST
%, LosLisdib, BRI LHVMTEOERN ==y b THDY, SHD=2=y P THDE
W REBWTE—HL Tk ), ThOLOREXRTEHEDHERN LI TV, HUTR,
HEMEPIROREMPRL & LT, EWFAEBOMEICEST % KR OWTRNB 2 &
35,

M. £%FREE 0 HE

A ptitEE) (biological motion) DEIEIZEST 5 —E OB, Johansson (1973) o
3% 5, Jéhansson 13, BEOXET + A7V —HWIERCE SR, MERIT
ERBCES) < 2 — v L) ZNACIET 2 ICBEB RS &, BROMSEE R LI
FEETHMEAN7 P ASWERBLA, ZL T, OXBMHENEE T X1 50—k
ROBHEEHERT 51D OEMRER < % — v & LTHERENOD, EWERETTH 5,
fTAHBIRVKRY T &, ZHBESS 08, M, T8, K B B8 eltrkiyon
TORRB TR 4 BB R T, CORTFIABEA TR WD, -, HERECERIID
L ERIE, 10-12BD0KEDBEDENT 4 ATV —3hbZ Likind (B, EECES

2R 2R - T, ERBEMMICKSE T — 72 LGB D TTREL,
AR CRT D2V FFATZRABLC, BEFHSOANKR v FELTT 4 ATV =8
haFERAGBRI),

WHREN DX DIBE A X — Vv HBETHLE, FOXIMENECDEIDTHS D,
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FLEDDRCT VX AELEEOBENBEEINDION, Theb B &2 {TAEXL TS

N DEEIXNDDH, Johansson 1T XiuE, BEREILT 4 ATV —MREBIEL TS EE
WCITE e B EDET D ELTULAMELRVD, LolcAFhiBE 4 &, BIEEC L
LGRS N A RER (BT, Tv=vY, FVARE) BiToTwbEHMET
DT EBRBEINRTWS, ZOFBRIE, BRoME (AOHE) MEELO L TLY
HESCT VL ABRBERRNE &, XK EAHOMGEHBERITZRCBET 5 0 ke - T
BY, MERDTROEHERRELZ EERL TS,

Cutting & Kozlowski (1977) 13, Johansson & RO FEXHAVT, BEMNTEED
B5EEOMUE CHTEOR—M) 2, EUHAZEE (B7) KX - THIRKEESIDH
E3BIRDWTHBIRLTWA, DF D, KBPRPEH L V5727 » 1) 7 —RFHDI 2RV
SEEEE) R & — VR TRADRMDBFRENERA L, 6 ADSITHEEAWTERL E
R, FAERIB% (F+ v AVL, 16.7%) THY, RADREIHHAZ — VDRI X
S TCHEBRRAER: LRI ht, 0%, Cutting HIFESMEO—FL U CHITEOHK
BIRBINC FRIE T FMFC D TEL KMBBRLTH D, UTREZOHRELDWTHNDS Z LT
%o

1. #5828 H

FERERCKE T — TR T AEE, F AT ENDHELEFHDOR—A
THE (5~TAF v 7)), SLEEARCEND ECH L OEHEIhS, Kozlowski &
Cutting (1977) 126 ADH17E (BLEZE3IATO) 2T ER 2T E 25, FHT
63%DEERTH o7 (F ¥+ VAV, 50%), HHC, BEOHEIR2%EERTH
2%, 1 ADTWHEFHTEIRERI2% CHCERIC B & I vk,

AR B Y RIETER L LT, FENEREEZFHER ELbh, UTth
HIRDWTHRD & & ieT 5,

(PR ER)D
®© ExrHE

Johansson (1976) & X #iE, 200msec &\~ 5 FEEICEVERERT, ADBITOHMEN
BEETH Tk W5, FIZ°T, Barclay, Cutting & Kozlowski (1978) 13 #:FIZ &M g
FEREFE ORI R DO\WTBIR L T\ %, 4. 4sec, L. 6sec, 0. 8sec, 0.4sec, ® 4FEEDER
R TEBRET -l &5, FAERIERKMH 4 4sec D& XET66% THERETH Y, flio
O L FXT O TR ol, TOMBIY, BRI R £ L 6sec Pl ENE
ThHELTWEY, TOBMELTHTOEENZE, BCRAT » 794 20 EDBEYR
WL T35, Kozlowski et al. (1977) K O* Barclay et al. (1978) D #HTEOFIHHITE
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B, 10BCHI005TH T HoT HAFFA FIROLE6MHT, AT » 794 70101
1L.2MLich, ARRETE, 2rREHE 44sec B.7TAT v 7H A 270) TERFFIEE T,
lL6sec (1.3AT v 7H 4 7)) TEARFETH - ThbHOFERKT Kozlowski et al.

(1977) 1% 2.7Tsec TRMFTETH oo & X h, Barclay et al. (1978) 12225 » 7
B4 7 AHBEFIRMOBRETHH 5 LHRL T B,
® B &® ®

— BRI B RO F A TEENE D, ThNENRMOFH L L THB S AT
LAEERNS B, 2T, Kozlowski et al. (1977) 1L 5 BEOSITEREXYH W CER L
L CAETOMRVARDNI, BITENBEOBE L, STEEVE - BOEEH L AT
RITEREME LR TETET L, TEoBEE, STERENETCORTRAEERD X
{feB Wi HEARAbRE, AL, £ANCRSMEECOVLTUI—B L-EaEE» 5
R EEERL W5, X5, Barclay et al. (1978) 13B/TEEIx—%E T, VIROEA
EEXREL CERROPHRELRF L T5, TOKER, EREESEEOSACIIRAER
1266% TH o fch’, BLEE (BEDL/3DEE) I55%IET L, ZhZEFREENE
7Bzl xb, RAFOENNELL, ThAXBEOLTERTBIAF-DT Y+
v I ERFOMOBGRETHEC Licled LBRL T35,

(ZERIRERD
D A#yrE
WRIEZEANT & » T & QMO ERNBEE BT 57201, Kozlowski et al. (1977)
ARy MEREXTER YT T3, &M% S (B), E (), R (F&H), H
(B), N (B, A (B#&) &L, T¥&H%&H (A, NA, HNA), EFHEMF (SER,
SERH), 4£&4f# (SERHA, SERHNA) 0ft7@EHDO T 4 A7V — 2O THBRET -
TWw5,

FORER, £F 4 ATV KBV TRATEERILF + VAV AL ETHY, £24OFEEE
KIX63% Th -7z, FEE &M (SER: 61%, SERH: 70%) R U4 &% (SERHA: 679,
SERHNA: 70%) i, T¥Z%&H: (A: 54%, HA: 56%, HNA: 55%) X b {EERILE
BILEhoTe, PESFFHERNTIEREIRLL, RECEROEDCHEREZMSML THIERES
BHEALIh o, LELAEDND, EEHFBRCTEFCET 2R L00ERE N IHBE
(SERH, SERHA, SERHNA) i¥, EMIIFMALTV5, EHIK, Barclay et al
T 4 ATV — B EANCIRIEL, LSRRy PELTTRRLST, 12o0H#LE
F ATV — L UTERLED, LOBEORERISINTH T, ThDLDOFERLD, #
BRI & » CEDOBEMOBRTI T THHH, BB ELECERNEETHS 5 LR
LT3,
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Cutting, Proffitt & Kozlowski (1978) 3 fERDMEEZRD L S5 ILE L H TV 5, 1. B
BEIL7 > IV T -RFHORLCHEARAETE S, 2. ZTOXIRBMIXAF 3 v 71k
F 4 ATV —TIREREREY, BIL7 4 A7V —TCRATETHS, 3. LOBH—ELF
A ATV =L o THBELETHS LIZBLT, XEDKERT—Th, FILERED 2K
B, BRI E > TR EBbRS, HL, BEEOWERIZTERTWE EE 7 5
—wVAREDBR, 4 PHEEEIEL LR T e e ARDET D,

LxLieih, ThbOSHET Tk, BRI\ TBREEN & ORICEESINTRE
PEREFIHLCO B0 E2RETER, £2C, Cutting et al. (XHEFFRMC BT 244
HERAEECOWTHETWS (ZREDWTIRERT ),

2. YIF4vT

Runeson & Frykholm (1981) (%, Johansson » & [EfEDHEXE T, L hEHAHE
BROMBENTIREPEBRL TS, 2F D, Ry FOBEIEN -V I2Trb, EE
LW NEMBESHE I D 20 L, TEFASTCRE T — 72 LIciTAE
X, BTD XS fThEITy, ThAMIFI D 2 A7 X0 ERIhB, BTEIEMN»S
FNTEC, REBCTHIHERD LTS, £LC ESHEL T ehi 7 — 7 v BB

~~
>
X
<~ 284
- FEMALE ACTOR
(:_-:) 7 SLOPE:.99
w24 INTERCEPT:2.5
0O 20-
S
> -
wl
16 4
Q
(2 4 4
Ll
Q 124 MALE ACTOR
b SLOPE ;.75
8- INTERCEPT:4.0
4
T B T T LY
10 16 22 28

PHYSICAL WEIGHT(kg)

Fig. 1. Means of invisible weights “lifted” by biological motion type of dot
patterns. From Runeson and Frykholm (1981).
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o BHRICFH X XFD LU TLOBINCRT, FHOER 4, 10, 16, 22, 28kg T, 1A%
BBLE1ETOoTHD, BEEL, FTAEBCATry 7X0VR5T 4 A7 Vv — %%
T, £7 vy 7OREERBELCI6kg D) 75 4 VIDF 4 A7V —%EREh,
ZOHkgBAL CEEBDOHMIEIT 5, FHRIX Fig. LIKiARIhs, chnbddrs i,
BEZHIXRT 4 ATV -0 OHEOEREXXFITE ST T, b ERCHETES
T EBRIRI,

C DGR, HOERENTAE—FY AT AOBEEN X — v IEERELY b1
bL, BEENZOBOBHRLYBHET D LELRMBHRTEYEL TS EERL
TWb, ZDX5K, Runeson et al. ITEE)ZEM &% — v i b IREHBEEOMENTEER
E75 KSD FEXTFELTCHEH, ThEDWTHRKRETHERT 5,

m. & & B & 4

1. BRI TR
Johansson 5i%, CRT ECHEBACES - WL T2 ERW < » —v CER, 87D,
AR LrhbomERSGEOMOBEGRESHL, BRHARELCESHMREOIDDET IV,
MER 27 + ADHEF L (perceptual vector analysis model) #$£H L T\%, (Johan-
sson, 1958, 1964; Johansson & Jansson, 1968; Boérjesson & von Hofsten, 1972, 1973),
HEH7 » VDT OFERBILTORY Th S,
BEHE1: [BERD picture plane FCHEB)L CWAERIL, WE RIECHEEEL T35,
FHE2: —#HOFFBERCR N TEL L Th o AR IGEENL, Zh bEREBECH
BEDHME ==y P NEET 5,
FHE 3 : —HOEFHBEROESHCE T, FLCRRWER 7 A BT R
ek, ThhLoRSTAMENCSBINTIODELESER L L TR IS,
Bz, 280, BEXTSLFEHE ELEST5028ETH LE, REOWENHL
BERERLDZHEIAEINS, 2D, 2RIV OWE LR EEERHL, Th
LR ChB 2R 12022y b LT, FIORDOWE LLE OBEBEIRD,
MER~7 AT IIE, TERAIRES 7 PARSCAES R, MECHKEL b
HEhEEEBETHRL, BROKRIIENEE) 7%, Johansson X ZDMEHI~7 b
ADFERACT, EEBRRC LD HT 2 — v OMEO I afT > T %,
EOBICdRENRD X O, AHACKBLRROVHE I, BAEDIBEED, HiE
EE), EFEHREERVRT 52, LOBEEEETHIRLER DBIRF (reference frame)
Lileh, BT x2—vOoFEE, EFTFHELCERSBEGRELY, BLECER (R
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(1)
(3)
,r" .A. ‘\\
Vd N
4
,l
!  Bi—Bsa
\
\
\\B1
\\ ,, ~ -’

S -

Fig. 2. Graphical analysis of leg motion during walking in accordance with the
model of perceptual motion analysis. (1) The motions relative to the
static background of the hip (A), the knee (B), and the ankle (C)
during one step. (2) The common semitranslatory component in (A)
and (B) and the residual pendulum motion of (B) relative to the
common component. (3) The common component in (B) and (C) and
the residual pendulum motion in (C). From Johansson (1973).

%) OEBEREB MBI IhD, £ LT, ZOEBBERE (Rtk) 23X & HOEEDRIR
Melieh, BIAEORTES MBI S, ILOAERKE, BEIERCHL T, FHIRMT
KL TEFESHEZ L T 2008 shs, 20, WHE-E - BOE#R N - BOER-
REDEZRL VS L5k, ZHERRE—EHOBMEYVRL Tkh, MERILINDLHET
AEr—vERHL W2 EExbh% (Fig. 2. 2,

2. EEHFHNREIR

Cutting & Proffitt (1981) 1%, FHMHEO—FI& U THEFIZRMORMBELRY EF, [
HMHERC E - THHOREELE L THE IR S 20 OWTREL T3,
O B/ H

—i, BHIBEOSFVEIY SIEL, THEOBERX OB TH DL, £ T,
Barclay et al. (1978) DIAADHITEDF — 2 ESE DM Lics 2 b, BlEORERIIF
¥ 41. 8cm, it 38. 2em, XE(EILEME 38 lem, %M 38.8cm TH Y, B IEHITIBH
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1.14#0.9, Thot, T, ZORELEFOHFHKE LKL Iz, 1UT
D RO Bk & Il S W Bl 2RRT 0 35%, B L1FiRO % o B ks
f781165% 0 Bk LR I hie HBIRE r=.84), ZORERH,LD, WHOREIH ML
W ORENZER, R EBOHOBRICEET S AT,

Ll e, BRECERZERINL DIXFTEORFANDEHE T THY, Fa
ATV — ERIBEEOEECET 5 ERIEECIFEL Ry, DI, OFRILEN
HDTHY, o THTEND FA4F 3 v 7 RITAD S LRET S, BROBIZETA
HEEIRR S iz,

(2 Hkrrz

Fig. 3. &, 1 AT v 7V 4 720 EETSD, BRROCEEDOXEDEEIRINTVS,
CORMLIFNB IO, MEAREAT v 7REL TRATRREE, XFERCLThD
FEABEEE T2, £LTC, ZhBRMABED A v /7 ORE SIRE - BIRC X » T
ZL, ThBBEELEOBE FOERP IR DRIEIND LTINS,

Fig. 4. @iz, £ - AHENRZThLHhITHCHS L EOREIFRIh T35, AR, HE,
HREEDXRRRTAEYa, AR, A EREXRTAELDb LT5L, hUhAk
a—bTHE2ZLIhD, ZLTZOBERRELIEDAL v /7 BDOEREYIBRL TED, #-T
WhirEET s LBbhs, %), BESTEILEI D IRERRCAALFE - TV

RIGHT
SHOULDER

P> P @

RIGHT

> D D >

DOUBLE SUPPORT  SINGLE SUPPORT DOUBLE SUPPORT SINGLE SUPPORT DOUBLE SUPPORT

PHASE PHASE PHASE PHASE PHASE
RIGHT LEG ON LEFT LEG ON RIGHT LEG
FORWARD RIGHT LEG FORWARD LEFT LEG FORWARD

e ]
I L

ONE STEP CYCLE

Fig. 8. A schematic representation of ellipsoidal movement of the right shoulder
and right hip during one step cycle. From Cutting and Proffitt (1981).
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N

RS RSe®

RH® @ | RHe b

RA® LAe®

Fig. 4. Viewed from the side, the torque in the torso can be measured by
subtracting angle b from angle a. RS=right shoulder; RH=right hip;
RA =right ankle; LA =Ileft ankle. From Cutting and Proffitt (1981).

EFHERD, £2°C, VIR IO LcE b, RURAITIBEENL7.8°, «iE2%9.3°
THY, ZOEEBLF— 4 OB, r=.76 Th o7, Xbic, Cutting (1978) ix, =
Vo= 2= AV TEEROC T BRI BT % — v EERL, RREOBEREE T
5 (AL, SAEy-x—vOfE, HEMTIERECIhie?, BEOTHRINBEL T X
DHREIHRTB),

IO XS, ZOBENEHRMOICDOFENREMEEL DRI, MChBNL S
W, HHERANC & o TEATL AL TORANT 4 A7V —ER TV HBHEILR, DED,
CofEETE 08, |, F8) - (B B B8 OXARET Th-+oEaREms vl
R ERBRPTER, £2T, H3OTREEIRD BRI,

(38) =—2xv MO

BATENE, 779y PATV v IDEa-F =% ERy P T 5 40DEEL RTES
(ZERDOHROR) »bish, XNHHTHoREREARL %, £2T, ZThbo
EENZOBR DAL B ENARDON, RUKEEdhicodsie—2v PO TH % (center of
moment), Fig. 5. b H% X5, ARBROFEMANEE LT 2BHBONABROIK LN E —
AV MLTHY, FREHEZRMO B B % E8) 22 0El b e BRI I 2B R 2 R -
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(MALE) (FEMALE)
SHOULDERS @, o o | 4
[center of Conoment
HPs o @ e ¢ o o
oraity center of

Fig. 5. Schematic representation of the torsos of a male and female.
In general, males have slightly wider shoulders and narrower
hips than females. The intersection of stress lines across the
diagonals of the torso is the center of moment. Note that this
point is not the center of gravity. From cutting and Proffitt
(1981).

TV HBIRA (reference point) TH5, FlziE, EIRL CTOBHGOHE, EdL € — 2
VPR T 5, 0% ), £TOEHIERENZOEIKFEL TS EEFLELTE
LT3, LsLianih, BRFESOHARE, BELRXEACERSHLTWEELIOLED
BH, E—AY PDEERy P THD, AR, ADBRCIBELEE— 2V FORERD,
BEHCIHUToRTRD B 5,

Cm:SfH Cm:z—2vbiy, S:B, H:E

Fig. 5. 264905 X 51, BHIEI DY BENEV-DICE— 2 v POBTHELD
PTEhB, X, BEF—21X5E, Cm OEHZBEMH0.52, TMr0.49THDH, RAE
OB 7r=.86 TH 7,

DX E— AV POBHERIEZRIET A IDOREETHHE D& LD BRI,
TOE—AY ML, BITEVIBRORIK R Iebd Tlkiky, flzE, BEELTW3
B L~y v b IREEREADE— AV PLOME (v hed F) 2, HHAOEFHHN
WNCEIED X SR AN ERRETHRDICAVLRA Z ENRITW5 (Proffitt &
Cutting, 1979; Proffitt, Cutting & Stier, 1979), X, AR HRKEA TS & EDOHREFO
RIBEEZ THB L, T2 TRRENO—EL bR - TEE % — v ORAENET
T\wb (flow pattern), 2D & &, D& (— AV M) ik, BEENELLOHHICE
ATOBICETAERE L2 5, EHIE, BROMECEWTHHEBROENELY $ o
vr— LT3 cardioidal strain OF— 2 v FOAMREINTED, E—x vV ILOHES
MBI RT 5 —BENTRIN TV 5,
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Visual Scene

N

Event Ground

N

Figure Action  [Event] [Ground]

Internal Center of |Component| Center of
Dynamics Moment |Structures| Moment

Static Dynamics
Angular Displacement
Observer Relative
Relative Relative Displacement
Displacement Topography
of parts of parts

Fig. 6. A grammar for the perception of events, showing the manner in which
we believe that the visual perception system parses events and extracts
information. From Cutting and Proffitt (1981).
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VISUAL PERCEPTION OF BIOLOGICAL MOTION

——An example of event perception——
Takashi KASHIWABARA

This paper describes the visual perception of biological motion as an example of
event perception. According to Johansson (1973), motion patterns characteristic of
living organisms in locomotion can be termed biological motion. He mounted points
of light on a person’s major joints and observed that a perceiver could easily determine
whether the activity of that person was walking, running or dancing. He applied a
perceptual vector analysis to these biological motion patterns and demonstrated the
validity of this model.

Barclay, Cutting and Kozlowski (1978) examined the factors influencing gender
recognition in gait perception using a technique similar to Johansson’s. Cutting, Proffitt
and Kozlowski (1978) subsequently searched for a biomechanical invariant for gender
recognition and found that the location of the center of moment varied systematically
with gender. The center of moment is a reference point around which all movement
in all parts of the body has regular geometric relations.

Furthermore, Runeson and Frykholm (1981), using a similar method, showed that
perceivers could judge accurately the weight of a box by observing another person
lifting and carrying it. Runeson and Frykholm (1983, 1986) suggested that unique
patterns of motion result from mechanical constraints on the lifter’s activity. They
have formulated a principle called KSD (Kinematic Specification of Dynamics), which
states that the detailed spatio-temporal pattern of motion (the kinematics) specifies
the underlying dynamics of an event.

These studies of biological motion show that events are our primary units of
perception and of analysis. As Johansson’s point-light walkers show, events are
extended in space and time and have definite structures defined over time. Therefore,

we must specify the underlying structures to understand event perception fully.



