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Individual differences of spatial span and view-dependence
in three-dimensional object recognition

Takeo Kondou

When we recognize three-dimensional (3-d) objects, we match two-dimensional (2-d)
view on our retina and our internal representations. The representations are called “canonical
views”, which are preferred view and are judged to be the best view of an object by viewers
(Palmer, Rosch, & Chase, 1981). It is known that our recognition performance on canonical
views is best. On the contrary, our performance in the non-canonical views is inferior to that
in the canonical views, so this performance is called “view-dependence”. Moreover, it is
known that large memory set size and high similarity (i.e., high cognitive load) cause view-
dependence (Newell, 1998). This large memory set size and high similarity should be
considered as cognitive load. And the cognitive load should also be dependent on individual
differences in a spatial span, which reflects the capacity of mental transformation of internal
representations. In this study, I examined whether individual differences in spatial span relate
to view-dependence or not. According to the scoring of spatial span task (Shah & Miyake,
1996), ten subjects with high spatial span score and 10 subjects with low spatial span score
were assigned to high and low spatial span groups, respectively. The result showed that only
low spatial span group showed view-dependence in high cognitive load condition of 3-d object
discrimination task. This suggested that individual difference in spatial span could be one of
factors which affect the view-dependence in 3-d object recognition.

Key words: three-dimensional object recognition, spatial span, individual difference,
view-dependence
F—7— N I ZXRTYEFE, ERNAEEE, BAZ, SAKEE

ERTHERZRICHE T B EAKTM

BHE, RxoBBCHEET 2WEIE, &%, I8, R’
TEEROERTMETH 2, ZRITUEDZHER
2, BITEERIC L > TRESET 2B LD

R, FEETRERCEBRT 2R O—HH
ELT, UTORERRIZIVEERZRII,
FEZR AR R (EEIHE), LK 8,

GHEEC, BAEA, PHEDL

TR L, ANCRFEINLERTERS L OEER
BTH5 (Edelman, 1999), %7, ZOHEABRETH
WHNZHANRRIE, ZRXRTEORLEFNLSLVLE
2 ThH 5 HMARESR (canonical view: Palmer, Rosch,
& Chase, 1981) 2F ¢ L BBOESTHE EE2
5N T3 (Tarr, 1995) BBV RBI DS HRR & Uz B
W2, FRRE TOWBEIRLEL 23 P, BERY
BOLEL R IEVHELIBREINTEBY (Tarr &
Pinker, 1989; Tarr & Bulthoff, 1995; Tarr, Williams,

—203—



blin:: WS

Hayward, & Gauthier, 1998; %%, Dk > %%
BB, HEOHR BEAM) KEL TEILT
526, RRKFEEERERTH 3,

RREFEOER

TR CBE S N2 EAKREED S, RTLE
BRIZBOTH, RIXBERTOEREIRT 2L, F

FRBESBRINHES L, NHCHEEs N8
BHORBLOBE LI HAKENRAEIC L > TR
BBITbhTw3 (Tarr,1995) &EzohTw3,
HRRECR b ZTRESEN, ZOMOREE
MEHBUTHE S LI RITRBEOTROAE &, +
ZHhLFAKFEEOES W, UMEROBEHIZL > T
#{t¥ % (Tarr & Biilthoff, 1995) Ebh 3, Bhk
HHBETNE, PRI O TORESHKS L B
Bahazriehdicn, BFESh-B2E8» 5 DEH
MBOEFTISBERE L, TR RL T E, BAFEKEN
2% %, RMCEEESET L, FiEshlZXT
YERRIZEZ LA CHEMNRBOA LR, BRRE
BB EBICRE LT b D L2 3 (Tarr & Biilthoff,
1995), L L, BEEMSEOIFCELTH, =X
TCYEDBRERIIBNT, ERET1 A5 2%
OEMMEDOE S LRy M4 X 2FEICHME &
BIrick ), BEAKEORBRESEET 5 LS
FhTWw3 (Newell, 1998), ZD k312, ZRTY
HOFLEEDB & 204, SaikEd b sERT
BEWZLHRRINTEY, HAKEEOERIIZ
BROBERSBEboTVWE EEZL SN,

R RAEFEETRT 25 L REVLERE
FRRLEEAR I L T, SXTYREBEL:
L&, BETIAAR (R BELTZ LT, MR
OEBLEEC 2 2 HEEBREOFENBE LA T
5 (Humphreys - & Riddoch, 1984; Lawson &
Humphreys, 1999) % & i&, ZOWEkOBS 20 L
WRZ, TihbbHEENEE TRYEOFERHNTRES
B, TNUNORAANREIELT 2 &, MW
Wiolzo 2%, 2D I HBEDOTRBBRICIL, &
EOBRRICHEKEL, ThUNOBETE, BESE
RO X5 %, RICKHEOELLEREROMME
Vo TRBETIRY, BRLAHEAKEENEEL T
leeFEzond, ZDXIC, BROBCE->TR
BOBENL 72723 T, SERTHEEPAB TSR VWET
WiE, Rz 12k > CRIG EORMENEL 3, 20729,
FAKEEOERCEb s BEBREHELHIZT 52 LI,
MEGRECR SN, BRLRAEEE L v ESE
DAH=AXL%BET L L CEERBEL WL 3,

7, MEGRECR SN EAREER, Ak
R TH2=ZRTCOEBROBRCIVECT LS
&0, BEEREL T3, BREEFOHNREL
CEoTELTWR LEZ oD, HRILMIHEDL S
RHRNEAR 2 HE T 5 R DEZRFRICIOWT
A5k, YVOTHEFTO, WEOBEOREIZR
&3 24 (Logothesis & Pauls, 1995) D& HE <,
RERTHCRANETBEMT 52 21cE>T, T
HIEEHF 0575 L T % (Carpenter, Just, Keller, Eddy, &
Thulborn, 1999) Z L BRBERTWBE, ZHOIE»
5, TRESEEZ, S8R0 S BEHOELEH
HI3BE2H-o T2 L ubhTWw 3, FiROER

 RRAREERTRTRER, HEL CHAEECRE

BRoTWwR, 2057 5L, MEEERES,
OBV BERICEEE R T TTREELH 3,

BANAEEROME

—7 T, Newell (1998) #SRL -EBOHFX &
LRy M A X0mE o BR L IX, FEXTR
DHRANAT 2RO 2B/ TH Y, LMk ok
RloBEELBRETTL L, RANATEZED 2 Z L,
RREEESERT IRGFL T2 EL 605, B
BIERICN T 22, T4bb, FANLEDOE
D CNICTRERMBERBICRBEAEND L LEbhT
w3, PIZiE, EEIERARICB VT, BN
FREOBAZRHET 27X AV S, MBEEER
BREVHEREFROSTH, NEOHERERL D VRE
RITRESBEN TR L HRESh TR (Bl
Daneman & Carpenter, 1980; Miyake, Just, & Car-
penter, 1994), ZERI A/ 3 (Spatial Span Task,
SST) i, ZMMZNBEBEX>RAETZ I L2HY

- & LT, Shah & Miyake (1996) iz & DBEFE S iz

FTAINCHD, DT X ML DHIESH 3R
BARRZ, ZXTUEOLEREC X 2EREN LS
WHEBESSH 2 & Shah & Miyake (1996) iz & D #ig
ENTW3, ZDZLhd, BBHWRBIKELE
B, TobLEAKEEDERI, EROAEE
BEOBAZBEELTWwE I EBNFHEIRS,

FHRNEH

b LERRLERR DBV, RAKEEOERI
M5 L TvuhiE, SEXRTUETEROZITRE BT 3
BARNRBENOKEOEES VL, FRNWLBEEZEDHE
AZRCIVRRZZTHSI, TibH, BAATL
BuFRETR, BEOUBICLEL S h 2 20
AEB/NS VDI, SST BAHECEITREDE
BRRshZVY, BAWATIEHVRETE, SST

—204 —



ZERLEER]OMAZE &£ ZRTHETRIC B T 2 EAKRES

BARBH CRHENRBEAOKEOESVWIEL, B
FEBTIEKEOESVISREVWETFEEINS, 22T
KR TIE, SSTHEEHLBHEBRENKEELT,
ERTTHETBEE BT 2 RTRE P LE T2 2 &
T, BAKEEOER K, ERNAESENIES LT
WEDPELERET LI EEEHNE LT,

Bk

BERE LERFOREE - RE¥EBRE324D, M
AN CRED GRS EL04, THEAELI0ZDE?20
%o D BBEMEIEL, IR, 2BOENBEYE (%
123BE) Thotz,

% # Hayward & Williams (2000) THwsh
T HEERIMAED S b D12WHE %, ZhFhyiicon
TOE» 5350 % TIEZ A THER L ZEBEOREI
DTV YF YT, 256X256E 7k, FL—2R
T TR HUESREERALZ, 21
w7z,

R 1, RETERLLERTHEREOR
B A R BECE OB kR T,

¥ B NRORTB X URIGEMEOBIZEIZ S—Y
Fnva ¥ a—4% (IBM ThinkPad600) = & b &8
U7zo @174 > F CRT 28R L 77, BIZIEREIT
S57cm & L7z, %72, #HBER 2 A =T 22w
TRIGL 7z,

KREREHE SST 1§58 (BAEH, BAER <&
By AR (1, 3) XA (0%, 408, 80E)
O 3 EREFE, FIERIIEREMER, F£2, 3=
RIIHBENERTH - 72,

FE FEERIIAEHI T, Shah & Miyake
(1996) @ SST iz & 2 EHNHEEEDOHIE &, FA
HRHOREZNETNORMFICBIT) 5, HEEDHME
IRBENDEKFEOESVERHET 2, ZRTHEDE
EARIFRED» S 2> Tz,

SST: Shah & Miyake (1996) @ SST % Fvy, #

BREOZEMLEARRHE L, 22 —F DR
7V —>kic, @BEXE (F, J,L, P, R) 7Dk
XEPRTRENT, HBREIZOXED [BEXFE]
o [EME] pERY VLU THIRLE, B—8R1T
HFTREICXFEBEDN, $BREICRZRTTAZ ) —
YR EDOXEBBENE L RELT, FNFRLOXF
B7ODAKE USEMSXYIY T, EXXFAR2SER
VW) DI3BDBThALTHD, TMEOEEE CUFEX
FE X BHE/RETF) BEEL, XFOEEHHE
i, AUEITH TR AFAEsSER L TR EZ L
Brnd i, FRICBTHRTRRUC AR 2 ER
RENZWEIWKC LT, &6, HEREITIZ, Sy
¥ L FIRFIC, XFORERAZHERLTHEL L IKD
fzo WERBORIGHHEWE FI22 200 ms FZBL 735
B, HHCROXFERBR LI, ZhERDRITIC
BWT, TRTCDXEBERENE, TOOXFEH
MIIEX ARAZMAT-bDE2ERT, 8§ D2DONARD
[Ry ] 2FFolz, FAT7TEVREROT) v ¥ %
BRLE, HBEOREIL, X E2HE-T, #BFES
- EFED I, ZREROXFED O AREZ 2 ) v
JRESTRTIETH>T, BEREIBET2HDOR
FoRIVILKZEE, A7V —V ED7Y v R
BHZ, ROBITHHBI NG, SEHRENE L UXE
HHEZEET 2 XFEKIT, 2XFEHS 5FEE CHRE
HNZHEML Twuofe, 2 XFE~ 5 XFEOELFEH LV~
MIZBWT, E-HEr2HML, EEEHR 2T
ZLWIRTE, TNEFhSRITTOBRYELY, %
Dled, V—F4 7 A5 A+ (Daneman &
Carpenter, 1980) & [ElkE, DX /%>F X 20
DXFLy hhroBEEN TV, B2 122 XXFLrL
MZBIFBETORERRL 2,

B | 5= o

i
o o o
Oo_0Od

O

2. 23X=FLA~ANMZEITBERTE

BXFHVANVEBRT285RT05 5, IRT
Pl, XFoZEEWAR 2 FELEF THEET 22 L
BTENE, ZOXFRVAVERBRLI:Z L2k 5,
SST B, HERED 2 XFE~5NFLV UL ETD,
EOVRVETCHRTE DI EBEE2E5 2T,
Bz, 2XFrvuo5@BTh, 3RTULCER
L, RO3IXFVRVTH IRITUL R FREICE4EL
7208, 4NFEVRALVTRIBTLLBEETE o7

—205—



g BX

B, 3ARE52, BPL, IS BEE5 L3
BEBH o, BXTELVANVT, BREHETH S,
SEMTIEN L CERECEET 2 2 e 8TERL TH,
2RTIEN U CERICHETE B8, 0.55%
BRIZME Lz, &7z, HEXFHV~LT, 53T
D35 2BFUTULLEETERLTY, 2hiDd
BOXEHLV VT, 28Tt EEBEETE R
BEwid, SSTHBEDLERE FROFH % SST B84
EUTHERALR, 72 2, 2XFV NIRRT
bl 2XFEVRNV, 4NFVRVTIR1IRITUTL
DIERBICEETE kb o BE, AXThT2 AL
PEL RV, ZOEE, 5XEVAVERRT S
ZEBTERET D, INFVRNELAXFVLE
BRTERDSDT, 5REE2B5ILIETELRY
B, ZOHE, 58 (LR L2& (TR oFys
M->T, 3.5 SSTRALLTE L, BREBXR
Ci35.0 (@XFEVALT, IRTULICH L TERK
BETERLES), BRESSRIZL0 (2XFv~LTl
DRV ERCEE LD, 1DObBETE R E
) Tholo TOBRED LK, 104, THI10
%%, Th T SSTHAREE, SSTHABRL L,

ERTHEOEBERFRE | =X TUEOEERF]

RE BT 2 BHANER DEEIX, Newell (1998) i
eV, BH— RSB OBEUERE VW RET,
By b4 X ERTIENOR OX/Ne#ET
ZZELICKDVERLL, BBy MY A XN E0SL
T, MEBOEMMERE WY, Bty b4 X
PNE LD IBMPAFMEL, By b4 X
BREVFHETE, WEROBEMELEL, ey
A XABREV DI, BAWATIBYV, ¥,
SRR ZRTTME RIS (Hayward & Williams, 2000)
ZHWS 2T, BLEEDOFE (Tarr, 1995) 28137z,
I DBEAFIFEX, LRy v L RENES
DFEELYVay, HlkyLarEn3 300k y
VarhooTwl, iy ya v, HERE
1%, EREICH D 3 RTOE (ERWE) 23, vl
KOWTS5EET A7 =A—Ya Y RBEL, #ER
ok, 20Uk L RT, BREILSERT S &
SBR LTz, ‘
HENBEHOFE LYy Y2 > TR, Ry ay
TR L =ZXRTehE, KRR 2AMA» SBHEL B
OEGRZEE LICRR Lz, EHIZEZER (0 %)
DORED» S, yEIZOWTIER A TEEL -EBoR
BThY, GHTHREBTH-o T, HEKNERIZ, =
BRI EBOMHEBEEF O L BHIShTWw D
(Palmer, Rosch, & Chase, 1981; Blanz, Tarr, &
Biilthoff, 1999), ZD7:®, XHFETHHEEREIER D

RV L BB RANRERE LTERAL:, &

HENZIE, BRSNBIEESROT S o HEREH S H
IR (R ] ERUCLERO Lz AR v
FEBEIL, ZOEBREIZ VY I7TB5IERE-TH
BERBIRL 2o EBRAE =Y — ORHREH1024 X768
72N ThY, 1EEC6RET T OEREER
THIENTERD oD, BEORIEEGE 3E
HZGTTRRL, BET 2ENTER, Rty
MY A XNEHETIE LD, KEHETEIDTHoT2
», iy v a v o MBKNREHORELY Y a v
*, BEBREREREY P4 ARBERIGCT, 129
LR 3 DT RTOEKYHEIC DOV TR DB L 72,

FRl Y v a > OREZ, BRI : OBELIESE
WF4 R LTIk, ey Y a Y CRBL:
BREERAT 2 L0 BERFBETH -2, Hl
BYHADBRLCH B 8=V XA U2, BlicEsss
NTVLER-YOERBRL 2%, EilEoRW
T4AMNI 7ML LTz, RS 2E0WEI3 D
D&Y EiRy b4 XKREHS) T3, ENYEE
THREMUEOEBVDETH -7, EEEOEWYHET
&, RBPHEOHTLZH B/ 59—y DR b ATk
ENTVRENR—YDOERLER - TV,

FrRIIET 21T S 72 IR & I B R BE 5L,
FELy Y a v TEIRSN-BENEEH Y, oMz
BEB» S, yBIC OV TREED 2408, 80EEEE
L-BoRE GEUBNRE) Thok, DD, &
BRI D W T 3IOBNRIBESRSEEL, A5t
TR DOERIBE R & o7, £7-FBRC, 74 X
NSy »S b, EEO IKOES L FEUEES
Behl-2882HEL, ThE7T4 A5 27 7K
HEff & Ul IBATRIBE S & FRRiC, A5t TI2MD 7 4
AT 7 HRIHEE 5T, THEL Y b1 LK
B, BB >Thotked, FEENIHELE
HTROREER E 2 >0 FT2, LY YA
RINEETIREN BN 1 D THoT2720, FEERE
B CURDORIBEGR L ko1, ThdEZhZh A4
B30, 75 ARNEFECHEAE T LT,

%9, BEE 500 ms f, ERAERRLL, Kig,
HERE D RIS %2 I % & CRIEE G 2T L 72,
BERE L, BEINIEBRIINL, By varT
R UME»ZE S ThwHhERY VEHLTRE L.
By VI3 E, 500 ms 75> 7 SR ENT:
%, BUBEABRTREI, ROBITHHBRE>T, 72
L, BBRESRY VEHEIRVEE3 000 ms 5%
BT 3 E, BERCRORAITHEE -7,

Sty M4 XNRETI, 1D ORI R T

L, KL BUFERE D SRR 238 (i vya v

—206—



ZEHRALEA R OMAZ & ZXTHEREIC B ) 2 R akEE

poRPlEy v arET) k, HEMEEEZ, 3H
BOBL, By by A XKREHETE, 1207
Oy 7RNT3DOREYEEELRT 270, EVIEL
Bidholz, 22, BERY b4 XEBGOERIERF

&, LRy ¥ a vy TCOENEORTIERF I, #HER

FRTHT I =T RABE DT,

R

SST B H D R{EIF2.50TH Y, EA10ZDOF R
B133.50, 5 S&HIX3.25-5.00, FAI104 0 HHRE
i31.00, 8 AEEHEIX1.00-1.50TH o7, LAI10%%
SST /B ERE, TH104% SST /BEERE L,
SSTHREBWEDWTtRERT o L FEE, MBS
HEZ (t= 14.241, df= 18.00,»<.001) #SE&Hhiz,

B 31z, EBEMHT L ORIGHHIOFIEE R L 72,
Fhe, M4, EREHIT L OBEROVYEERL
7zo ENEFNOMPOBEERIFEERELRT, K3
KZDoWTHBE, SSTHAEHORELY P4 XK
FHEOAT, HEA0E (HEAKNRS) »00E0RE
ZHFTRIGHESERL TWw3, T¥hbb I0&M
TOABREBREEBERL TBY, MOFETRES
AR, REKEEBPEREL TLRVED
CR2%, 42D TahBE, Ty b4 XK
FMHETIE, SSTHRARER: b, HBANEEH» S
BOEDBRBIC I THEBEEMEML Tnd, 72, %
nUADOLERER L LT, SBEFRE» S80ED
BRI THEML T3 LR 5,

RICEHE #8E Lo, 8EBREEOFYET,
BHEREMHOEEREL 2EL-ELMBEL2 D
BPEZIRIGEANEE LToroBRELR, K
R DOFHEIC DWW T 3ER (SST BADEIE 2 K
EXEME L v MY A X 2 KHEXHE S 3 KHE) DHESD
FETo72,

2ER GEfEry b4 X, B OREERVE
B (F(2,36)=3.751, p<.05) THo7zo FRIBREEIT>
TeRER, LY M A AKREETRADIRIEE
(F2,72)=3.781,p<.05) TH bV, 0EDOEEH =T
% RIGHE L, BARREHCNT 3 RICERL D b E
BuE»-o7 (®3),

3ERA (SSTR/RAE, By M1 X, HE) O
REEHBERE (F@,36)= 3457, p<.05) TH oz,
TRIRE RITo 12458, SST BAERD, EiELy b
YA RARFHEDOAHT, BEDHBRBERE (F(2,72)=
7.896,p<.005) THY, SOECBEIIHT 5 KGR
75, HMAMRBICNT 2 RIGHE LD VEBCEL -
72 (K3), By by 4 X/I&E, SSTEHER

—&— SMALL HIGH
—=— LARGE LOW

€ 1100 | —&— LARGE HIGH

s

ul

E

- 1000 r

[®]

E

Q

W i

w900 B

800 1 1 1]
0 40 80
VIEW (deg)

X3, @ity bY 1 XEH (KEHE=LARGE, &
#=SMALL) & L UFSST8 =8 (BB =HIGH,
BE-LOW) £&IZH T3S ORIER
FnFiE

B) MPOESRIEERERRY, BRCOVTRERN

DA, BECOWTIRAAFADADEEREMNZ 2,

201 _o-SMALL Low
—— SMALL HIGH
—a— LARGE LOW
@17 s LARGE HIGH
wn
w
}_
& 10 T
08
(@]
24
o
w 5
0 1 t )
0 40 80
VIEW (deg)

4, Rty M XEMHE (KEMS=LARGE, \&
fF=SMALL) & L U'SST 8% (B& =HIGH,
BE—LOW) &£MEHICHIIT2ESETLNBER
DF9E

) MPOBRERIIEERFEELRT, BECODWTIRES

RO &, BECOWTIZASRIOADREREMEZ 12,

TREEZRAOHRBRIR G >T, E51T,

SSTR/RAERT, HENRBEO L EDEELy by

A XDBEIEE (FQ2,72)=4.461, p<.05) THDH,

BEEE Y MY A IREHTOHRBEEIONT 3 RKE

RERIE, INEFL D VEBRCED® - (K3),

REFX ATBBROBEEROFHEICOVWT IER

(SSTHBEDOEEXTE L Y M4 AXEE) O

S ETo R, HEOEMELEE (F(2,36)=

— 207 —



A ER

4.896,p<.05) ThHolz, TIUREDHER, SOEDOH
Bloxt 2RI, HANRBNTIEERLD
bﬁﬁb‘:%@o 7‘: ( 4 )o

z K

AR TIE, ZRXSBEDOESEE LB
D, ERTHETRFB Iz BT 2 RTRELHET 3
LT, FANAROEE D X sEAKEROER
2, ZRMNERZENESL T rEIZOVTR
Hyzcr2HNE L, T42bb, b LZEMINE
AEOBEVWISEAKEEOEREICES L TuhiE, =
RITHMESTEIRDZITRGE 1< B % AR B~ DKE
DEEVIE, TRNLBEEEBOBAZCIIRESZ
ERFHIENE, FD2H, REHARSEOLERE
BT, SSTHABHCRMANRBE~DKEDE
BULBEL, BABHTREKEDESVBE kS L
B RBEL T, _

RICERZ DWW T o 3 BRSBIMTCB T, 2&
A GEEey r 4 X, BR) OREFEAVERTD
D, Rty M XARFHETHREHRBICHT K
JERFEIDSB0EORBEL LV bERCEYP o, 2O L
i3, DEEOEMMESE L, EFEEC, ZEEY b
YA LI B, SAKEESERT EL
Newell (1998) OERE*HFHRL-bDTH2 LF 2
5h3, BBFETR, ZO2220BRKBIT AR
FIRFICHEMS 2 2 Lk, BANWARBSEWRREE LT
w3, DY, BHATOEVEMEDH THAK
EEBEsNIZ s, RAWEROMIMZ LD,
HAEKEESER LI w2 B,

¥, SEROREERABER TH I thbd,

SSTHRARETI, LRy VA XEKBTIrI2DL

>TFRAKEESBEI LoD L, SST
BABETR, TRy b4 XKEE, TROLR
HNARBEOREDAT, RAKEEVPBREINL
(E3), ZD&ERIF, SST BT KHL X h 5 228
NEEBO/NSWET, BHANWAROBINC L > TR

REEESER L L ERLTWS, T4kbb, #

REFEREOERICIE, ERNLABEEINS W &8
BELTw3 k3 icBbhb, £, SSTHBRBHK
BWT, EELY ¥4 AAREETOHRBRE I
T3 RICKERSS, ey b A /NGO BRERNE
BT 3 RICHEH L D B B>Twiz (E3),
Dz tid, SSTHABEETE, ZREy P94 X
PRELBBZET, By b4 XS LR
LHEL T, SRITYETBNED, K03 SR
BRECEELTWIIEEBRLTWS, T4bb, 8

M AT EVRET, SST BAEE CIRBNNE
BANOERFEOESONEL, BRBETREEOES
VHE LR B LI RBEEXFES hz, '
BERZOVTO 3 BERGBAOTOBRTR, A
DESRIER TH oo DT LiE, SSTHER
Ly M A Xihdb o, BAKEESEEL
Tl Z B2 RLTEY, RERHEOBERIBEESIR
HRBEHEbh T RVWIIRBEbhs, Zhizow
T, 74 ¥—7 Vv —AROEERY ZRTHE 2RI
ELTHOWIGEERFREICBVLT, BIRERLEEL
TR0 KICKEIE KB —E L 7298, BRERTE,
BEORA L ZOMOBAIREE L TERSESH, |
Z{L Uk o7 (Edelman & Bulthoff, 1992) Z &
5, RERIRBMEINIBERIE, = XTEWEOLHE
HYLE 21T 5 BATORYELIC L 5 HBERTIT W
(Edelman, 1999) :FEz o5 T3,

ZhET, ZHNARERE, ZXTCWHEROLE

g (Shepard & Metzler, 1971) 125 L T 5

ZEBRBENTE ) (Carpenter, Just, Keller, Eddy,
& Thulborn, 1999) 28, ZRITYETLRFEDRITHK
BCBOTEET 2RBNBEAORAKER
(Tarr, 1995) KBS L TWwahBIZHEsMZE N
Twkipol, UL, FHROKER» S, RABIE
HXRE o2 itk y, FBLEICSH  OZEMIIL

BEEBLETHIFRHT, EHOLBEFEDONE WV

BRE CHAKEESED SN Z Lo, HEAKE
B0 AKER IR, CTHMLESRESESL T
BZENBASHIZ RO, :
¥72, APFFRCIMY LT, TEEy ML XK
%<, YAREOEUENEV LS BHNEROR &S
Lid, Bz 72 SADRBESLERS T BHf
OEh s, BEOKOMER F—V 2EET] o,
HENCZI RO 2FERATH 2, BHICET:
B2 RAEREEE R T REEEFE T OVWTY, 0
&3 R TRBCH»» IRANEAHTEEDRD, &
RIRLEARCEDL 2ZBAMY NEY T —v a v 2T
52T, RAKERDOEESVMNFE D, BFD ADL
(Activity of Daily Living; H¥%&iEEIfE) Dk
BIADEBbh5, KEBEBE BT, EBEICZERH
HLEARMETLTE Y, EhLERRREAKEE
DERBIZEU DOV TWEINEWLS HIZDOWT, §%&IZF
KBz, MBGBREENRL LRFSTbhb I L
REoTHLHIIZRZTHS S,

(3] A SCik)

Blanz, V., Tarr, M. J., & Biilthoff,, H. H. 1999 What

—208 —



ZEERILEEE DA ZE L ZRTTHHREFC B U 2\ AKESE

object attributes determine canonical views? Per-
ception, 28, 575-600.

Carpenter, P. A,, Just, M. A, Keller, T., Eddy, W, &
Thulborn, K. 1999 Graded functional activation in
the visuospatial systems with the amount of task
demand. Journal of Cognitive Neuroscience, 11, 9-
24.

Darneman, M., & Carpenter, P. A. 1980 Individual
differences in working memory and reading. Jour-
nal of Verbal Learning and Verbal Behavior, 11,
671-784.

Edelman, S. 1999 Representation and recognition in
vision. London: MIT Press.

Edelman, S., & Buithoff, H. H. 1992 Orientation
dependence in the recognition of familiar and
novel views of 3D objects, Vision Research, 32,
2385-2400.

Hayward, W.G., & Williams, P. 2000 Viewpoint
dependence and object discriminability. Psycholog-
ical Science, 11, 7-12.

Humphreys, G. W., & Riddoch, M. J. 1984 Routes to
object constancy: Implications from neurological
impairments of object constancy. Quarterly Jour-
nal of Experimental Psychology, 36A, 385-415.

Lawson, R., & Humphreys, G. W. 1999 The effects of
view in depth on the identification of line draw-
ings and silhouettes of familiar objects: Normality
and pathology. Visual Cognition, 6, 165-195.

Logothetis, N. K., & Pauls, J. 1995 Psychological and
physiological evidence for viewer- centered object
representation in the primate. Cerebral Cortex, 3,
270-288.

Miyake, A., Just, M. A., & Carpenter, P. A. 1994
Working memory constraints on the resolution of
lexical ambiguity: Maintaining multiple inter-

pretations in normal contexts. Journal of Memory

and Language, 33, 175-202.

Newell, F.N. 1998 Stimulus context and view de-
pendence in object recognition. Perception, 27, 47-
68.

Palmer, S. E., Rosch, E., & Chase, P. 1981 Canonical
perspective and the perception of objects. In J.
Long & A.D. Baddeley (Eds.), Attention and
PerformancelX. Hillsdale, NJ: Lawrence Erlbaum
Associates, Pp.135~151.

Shah, P, & Miyake, A. 1996 The separability of
working memory resources for spatial thinking
and language processing: An individual differ-
ences approach. Journal of Experimental Psycho-
logy: General, 125, 4-27.

Shepard, R. N., & Metzler, L. A. 1971 Mental rota
tion of three-dimensional objects. Science, 171, 701-
703.

Tarr, M. J. 1995 Rotating objects to recognize them:
A case study on the role of viewpoint dependency
in the recognition of three-dimonsional objects.
Psychonomic Bulletin & Review, 2, 55-82.

Tarr, M. J., & Biilthoff, H. H. 1995 Is human object
recognition better described by geon-structural-
descriptions or by multiple-views? Comment on
Biederman and Gerhardstein (1993). Jjournal of
Experimental Psychology: Human Perception and
Performance, 21, 1494-1505.

Tarr, M. J., & Pinker, S. 1989 Mental rotation and
orientation-dependence in shape recognition. Cog-
nitive Psychology, 21, 233-282.

Tarr, M. J,, Williams, P., Hayward, W. G., & Gauthier,
1. 1998 Three-dimensional object recognition is
viewpoint dependent. Nature: Neuroscience, 1, 275-
21717.

(FEREEE flE &

—209 —



