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Spatial and Temporal Determinants of Contour Perception
of Occluded Objects

Hideyuki UNUMA, Hisa HASEGAWA, Philip J. KELLMAN

Abstract

The authors review spatial and temporal conditions for integrating fragmental elements
behind an occluding surface and for achieving perception of contour and objects. Models of
middle vision to account for contour and surface perception are discussed. Specifically, critical
experiments on spatiotemporal interpolation with motion and occlusion are reviewed. The
authors also suggest a unified account for object perception, including contour and surface

processes, and local and global processing.
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HEREOFERDOTIE R, 2L 2 [Tlokofkwy) »T] ThHh. BT 2HE)
H) Thb, TOLI)BRHAMEDIZS ZIIOWT, PFEE (object perception) DEEN 5
MAELGRIZH - MASRM SN, TAERNIOOMRELELS BHOKE. S5
ORI 72 B HENRLEOSEFII OV TOET VDR E SN TE 72 (Tarr & Vuong,
2002)

A, B (early vision) (2385 HFEIGFWROMIM LI S, | (surface) &
o (shape) DB ZIZV725 R (middle vision) F TZEELH LIF, JFIER S
(occluded) kD& FHERHAME & RITLB ORI OV TOMMYBEZHMRA L EEL, £
NS DBREAND AT & FEFETOMBEAIKH, EBROZEMB B L ORI DV TIRES
T 5. SHICINT TOMREL ST A HRIEY AT,

MEBRE D S HERE ISV - ZERLIERIE

AMOBRERIC B HERAHL, FAR2RBORE M 2B G L T2 o20OR2 54
PAHEREZ LD EFR LN TE (Grossberg & Mingolla, 1985; Livingstone & Hubel, 1987;
Kellman & Shipley, 1991), ¥R, &, 727 AFa7, BIiT&, E8nloBME, THEGO
Wt ax KB T 5 KELHEFR (surface processing stream) ~NE AN EN B, —F5, ThHD
EMEDZER 2 5 W IZHFRIRTTIC B4 5 A EHERIZEIE (discontinuities) &, #% (L ¥ edges)
REA (Yx 7P arjuncion) AL, SHUIYELELDT HEME RS 5 EBL
#5842 (contour processing stream) ~& A &N 5 (Figure 1)o TN L9 % 2 DD@EDX
i, M mHEER T -4 mdmm&smm%m%;WmKﬂmm&SMMyMWZWW
Za—=FNWVETNIZESY I 2L — a>r (Grossberg & Mingolla, 1985), & LI IZM#EAB
¥H#y7°— % (Livingstone & Hubel, 1987, 1988; 727 L. LAF & ZHD Z & Tootell, Hamilton,
& Switkes, 1988; Schiller & Logothetis, 1990) 12 & o TR EINTE 72,

$hbb, WERE (VI, V2) (I8 AR ., AL R EE) % &0 %R
B 2 SLE B OV TOLE (e.g., Hubel & Wiesel, 1968; Fischer & Poggio, 1979) i, #h
SOBEDLIB L ZDOANER L BILORBIZS s ZEAES NS, Zhid BEEOR
ERLEADAL LT, B EE), 77 RAF 7. MBRREL EONERPFEFRIILZY Y
ELTHIEh, WHEAZERT ST LIZL 5 (Gibson, Kaplan, Reynolds, & Wheeler, 1969;
Julesz, 1971)0 — /i, BWBM LETEDOF AP —EWIZERESINZVEE, Yr 7=k
LCE#HSND (Figure 2)o v ¥ 723 Y22 LORBALETHETHI. Zirld
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Figure 1 A framework of object perception based on Kellman, Guttman,
and Shipley (2001). Rectangles indicate perceptual processing
stages and hexagons indicate visual representations. Top-down
processes, such as fecdback from shape represcntation to boundary
assignment, are not shown in the figure.

LIZLENBEOMEORRILE L TWAETHALN, BE—WPEORs AR EHHOSE
b & €ro Kellman & Shipley (1991) 2 C DX %V v 7 v a v EHEHAESE S (angent
discontinuities: TDs) & L CT—#& L7z,

BC, HHALEBE BV CIIFEDOFAMIERNY 2 BT ey %2 LEEE (orientation-
sensitive unit) DIEBIVSZEM B 2 BBICIKE L2 oHEe sh, FORR HENGRITE
i S5 (Marr, 1982; Kellman & Shipley, 191), 7272 L, T O®IMABLOYWKIZET S »
3, —BHIIEROITH 2, LELINALOHERO—IE, LIFLE Yy s arizdk
DWW [T 54 (occluding edges) |, ThbbLZDHERIZHIWEL ERT 2MEOEH
BELTHEEIND (Figure 2)o 20 [ERT 2#] 2BV T. EFROE Y 4T (boundary
assignment) DFAARE SN, WL CEMINLDWETIE L) EFRT HB0WEICKE S
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Junction

Oe Te

Figure 2 Edge and junctions. This display is seen as two objects: a gray circle
and a black oval. The edge shown with an arrow is assigned to the
oval. The junction in the figure provides information for boundary
assignment.

A LB,

RIMFEARI BV CIEBEALS, o, FAF 27, BIT& L EoRMEED, RO &RE
BONES 2 (A& PHEELZVEIRTHRE SN, —fk, &5 WIERNIZELT 5
KEFFEDO ML BN S b. ORI (visible region) (&, WIEMOMI L HE SN
T REFE L BAPEOEBIZRT A5 FH L T 5 (Figure 1), 72& 2 4E, Figure
2IZBVTHVWKBEDOREIEI K2 AL L, 40D 3DWHIEMO—HEEHRT 55
HTF0 (RiITMEGD) WEBAZOKOERIIET 5 EAIHBR L v, TOEMT, TR
FROKBIMELEDORRTlER V. T2b DB Figure 2 ICBITAIKED [M] &4 %KM
THLDTIE RV EIEZ LV,

Figure 2ICR 6N A L H 12, —fkiZhbhbho GOy OERFWERICE N TE, 59
FEMDOYEIZ L o CTEHAHEH SN T B (occluded) T EMIZEAETHENPL, D
L) RBELTHEROEROATEOYHEDO L ERTAI LI TER Y, £2C, B
FOWMEHIEDSBLT A7-HI01E, TTHESRE @M T 58% (interpolation process) % R5E
5 WEH % B (Grossberg & Mingolla, 1985; Kellman & Shipley, 1991), \» { 2 DHEERD#
RH5, 2 OoDOMWMBERDTFAER R LT &7 (Kellman & Shipley, 1991; Yin et al., 1997, 2000) o
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Bz SN EOBHRANECRET 2 ZHB L L URREIRG

HRMENRIE (boundary interpolation process, Figure 1 Z8) 13, —EOEMFHHIFIICL 72
Do THBOGHEREGT 5L TENLOM & ZEHEDH 5 WIZFFHIZHAT 5 (Kellman
& Shipley, 1991; Palmer, Kellman, & Shipley, 2006; Keane, Lu, & Kellman, 2007)., ZEfRIBTRE
(surface interpolation process) 1%, RFAMHEBRE LA L, EFDOFZTHM I WEROA
RIS RMAFE 2 L8 & & 5 (surface property spreading; Figure 1)o Z D&%, Figure 2 Tl

IREDOABBEVCEBRBDOERIZHESND,

B D O DRI EO—1EE) % KB (representation of object unity; Figure 1) % Ak

The 72720, TORRIIPHELBT L L 00w
L&D, Figure 3a Tld, 2 00E L b OWUAED
EFOT R AR TBOMEPHIE S NS, &
BYOVEDDENILIL, EHOWEO—RARZ
bo ZOMEIL, HAMEMBRENSFET LM TE
[ B HER TR TH N7z 2 DO H#EE
HUDITHH, ToMBREN-HRITHEMEIIIRE
ENTHWHWI LI TELTWA, THIIHL
T, BRI BT R IR S A 72 S B Feft
TTRLY ARG HIL LB L, COMR EOR
3 (shape representation; Figure 1) 2B S5,
Figure 3b T3, S FRBIZD Figure 3a DHE &
D LML R A MM T 20l S ARIME S
hb. ZOROERRIZ, &) EKROBELE (high
level vision) (23T 5WEDEMBREND AT & %
bo 7B, Figure LIZIZTREN TR WA, PHED
B (familiarity) R (symmetry) DRIF
DEIBRERBEDP DT 14— KXy 2 HEEROE
DUTHRENEE RS LI ENFMOENTNDZ
EEEETNE BoRRRPL, L)EKOREBE
MoDTA— KNy IPSLIHTESNAI L]
% (Kellman, Guttman, & Wickens, 2001) o
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Figure 3 Unitand shape. In (a) we perceive
a unitary gray surface despite an
absence of complete shape. In (b)
surface spreading and boundary
interpolation gives a shape of gray
triangle.
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Figure 4 Types of junctions. The Yjunction
(a) depicts an object corner,
whereas the T-junctions (b)
indicate the gray square is passing
in front of the black rectangle.
The X-junction (c) depicts
transparency.

vovary, $hbbERAERS (TD) THRES
Nbh, 72720, §XTOTD A HMAREL B S5
DI} Tld %o Figure 4a TIYWHOHIZH2 LV ¥
v arpENLULHEEREEBTAI LY
YVrvrriar)e THRIZHL T Figure 4b TIX TD
(TVrxrovary) PoRBINIHEAIICE T,
B HASEFASROTERE TERINTHEINS
(He & Nakayama, 1994; Kanizsa, 1979) o %72,
Y7 va NGERAREBIZ S S (Figure 4c)o
BREMIE, BRBSEREOIOTRICEETAZL
TTDAWILL, &SICBOBRISERD O MO
HEETE, ThS%EHMICKET A EILLS
THALT % (Figure 5a) 7%, ZOffE@IER, Zh
S (oL y V) OMIC—EOZEBB T %bh
HLEMZHIARIFET ARIIOABLETIESD
(Figure 5ab). Kellman & Shipley (1991) ¥, Z ®O#
fZ8FIK % [RRD U TREME (relatability) | & £ A
72 (#8718 - Kellman - &4/l 2005). Figure 6 (235>
T, El & B2 3ZEMMRIz 07222001y V% H b
H L, Figure S5ab D ZNEND 2 DDBIBHIHILT
Bo RETIEFNZENOTDIZBIFAERTHY, Z
NEDERIIAFE e TRboTW5E, BRI
HDFMHIE, El OmaEiERE LIzHBRARKE IO E2
F T90° L\ TEMAI THMIIELT L L &
- shb, ThENOHBETIE, FLy VOEEL
—HT AL ICHMAHE SN DL, BRI
i, UTORTEHRTLILENTE L, $§4bBHE]
EE2BABRDITISR ORIz S ABEIZIRY ¥

X Iy
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{a) {b}

Figure 5 Visible edges and their “relatability”. ‘
In (a), the sticks or visible edges on @ (®

either side of an occluding object Figure 6 A construction defining “relatability” based

on Kellman and Shipley (1991). Two edges

(b), two edges look separated. After (EL, E2) are relatable if and only if 0< R cos
Unuma, Kellman, and Hasegawa

(2005).

can be seen as belonging together. In

@ <rwhere R and 7 are perpendiculars to
the ends of the edges, assigned so that R<7.
(a) Reprinted from Cognitive Psychology, 23,
Kellman, P. J., & Shipley, T. F, A theory of
visual interpolation in object perception, pp.
141-221, Copyright 1991, with permission
from Elsevier Science. (b) After Unuma,
Kellman, and Hasegawa (2005).

% (Kellman & Shipley, 1991) .

0<Rcosp<r

ZOROIEYGOALAERIE, El & E2P0° A BRAVEBTRESNIZLEARLTVA,
e DY EBRIIUL, cospldBatn b, T, HEFTORERXIIR O r ~OF A r OFEH %
BAGWIEERLTWS, Ihdli-SN e X, El & E2 2 EHATHRIERZ &
P E 7 B,

722U, BRSO RENICIIRESNTEST, o 85025 90°F TELT
BIZONTEBGHIZHEBEITO [HES] 2YBRYT 5 EARINT S (Kellman & Shipley,
1992), F 72, W M O A M (Guttman, Sekuler, & Kellman, 2003; Takeichi, Nakazawa,
Murakami, & Shimojo, 1995) & BIfRD T W REMEIZ IR AR D B VW IZINHIAIICE < T L 25 TaHh
nTar,

COMBDITITREEE VWO EZ AR, 2HRITFHEICBITAMAMMBREOET VLTS
¥, BUE £ TIC 3WIc2eM (Kellman, Garrigan, & Shipley, 2005), 1 & U"WHEASERY OF %
THE) (BB T 5EHHFEEOHM (Palmer, Kellman, & Shipley, 2006) (23RS T & 72,
F7o, ERICHMAREOBM LY, T4bbZ0ERERE & BTNV TORE S
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HEH SN TE7 (Guttman et al, 2003). VL F T, $FICEBORENICESYHTT, Th
FTCOHLTWMEMEOET TNV EDEREED THRSMIZIEFTAZILIZLE .

12 7 #E EAE OB R B

RIS & 2 mBOERBTE

B AR R IR A AT A O I~ E OB SV ETH B T E AT N TOWFE
THLMPI > TWh, 7ok 24, BRI L 25RIGOENSE LT v U LR
Ly (Wb b EBRIERS) % BV THRET L 72 Guttman & Kellman (2004) 28\ Tix, )
BTy S L2 HMERE TR I VM TERLBDBITREN, FAU LRV LR
THFDOWMSIIEL L eholze THICH L TEHEM Ty DX ARSI AL 120 3
DM T—EDOILHSIELL. —F, ZORPART CORERER L, Ml S h b ZErHEE
DRESIEIFELTHAT A I EHARENTEBY (Guttman et al, 2003, EEE 1), ZOFHEIL

s

™ Possible dot locations

Figure 7 The dot localization task and the schematic diagram of dot
placement in Guttman et al. (2003). The dotted line indicates
other valid dot locations that could appear during the staircase
procedure. Reprinted from Journal of Experimental Psychology:
Human Perception and Performance, 29, Guuuman, S. E., Sekuler, A.
B., & Kellman, P. J., Temporal variations in visual completion: A
reflection of spatial limits? pp.1211-1227, Copyright 2003. with
permission from American Psychological Association.
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AR DR L & b ICTEMBIC FOMMFH AL A Z L2 RE L TW5,

ZCTC, WHEICHEB L L) MEOZBMER I OWTOEREENS, §TTIZ@ANL
AR DT WREMEE TV (P90° N — V") DIEENLELE D BIEEPLETH S, 20 E%
FEEROFEIRIL TE#EL(AB Z LI & 9o Figure 7 i Guttman et al. (2003, E5:2 1 L O
3 BV THWONHHME LEREE R L T, BREOREIL, MEIhIEHOM
B ERB ED/NS  AOMBEETHIITAZ L Th o/ AEILERIN I EOERY
RE GERSHZMHEL) S8 L TEEICELLL (BRLTE), BEFI I armEsh
ERORBP»AH» 2 RIS T A L) IZRD S, SN EHOIEEL LT, LA
& TRANEDEDSRD L NAARIEHEEE (imprecision), WFIBEOTIHTHLHE SN/
BWHOAE (contour location) HHEES S/, EEREM L L T Figure 7 TEGEINTVWAH
DHEDEENIRIEE N, FOFR, EHI NI OEBEDOEIE D 32.5% D% (Figure
7) WBWT, L= ARSI NLWIZE b, BRI L7, Thbb, BFES
AT RETE D ZE BB 2 B A THIRLERESER L, SHUBRMEOTEME LUEL V) 2
D DIGIEOEFL ARG OB D EFWEL S, TOMBENFIEOHIF + B2 /- FHH IS
BOTOR—DEBMHMBR L AR T I LN TEL. 22T, M2 = XL 0O8EEFIE
YN —WIZLTLOBESINT, v VBLU VY 7 v a v oEMMBRUSAORIME
Al o THEATHEZEZON D, ZOREERIZIE, Figure 7 D & ) L3 (Sekuler,
Palmer, & Flynn, 1994) & (M, [EAB LW o72) HIEOBEH (Kanizsa & Gerbino, 1982)

SHENnS,

EHII, oL BRSNS THREKAE 0N — V] TIEILADEMBEETH>T
b, WIZeEN - URERNAEL L Tl E, W S 206 d H5 (Field, Hays, &
Hess, 1993)0 T & 9 (AR IR EN D 5 VI RIAICH & 5 2 BN L LTid, s
PUEEDIIMIZH AN (Kovdcs & Julesz, 1993), HH#ME (Takeichi et al., 1995), MERODRIT X
F239 Y (Bruno, Bertamini, & Domini, 1997) *HiT5 2 LA TE 5,

[ 900° 0 — v ) 12 & ABE DV REEE F A TlE, ot Bl v o Bk
RHGEEN LD T 4 — BNy I DBEENS Z LIl o775, HRLEIENEFHAER L & LI
ZERAFEEH 2 LK T A HEIL, ZOLV—VORIZRHE L TR ENLEREL ) D EDDORIE
FERAREL TWbH, 21Ut FiKkE 90°L — VALY HEEFH TH D, & O ICITHEHE S
& ZEM G H 5 VIO &K ER E OMEERATH 5,

R O EEEE
BROZEEMIZE o722y UHREMBICHE SH 2 LI X B3 RME G, BRI IZMR
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ESNLHBATHRITEZENINE T OHDOEBERS LIRS N-TE 7 (Shipley &
Kellman, 1994; Unuma & Tozawa, 1994; Takemoto & Ejima, 1997; Unuma, Hasegawa, & Kellman,
2009a,b)s 7z & 21X, Shipley & Kellman (1994) (%, ZERAYIZHE /2 o F2RIBEFE 3R % R 22 1Y

WERBL (o, —ERETEY> OBANELS D), BEFRIIE GIRMEL & S8
W S TBHI 2 £ To 1018) 4+ e s/ (Figure 8)o # D 4L, 7 S B 1 o R[] A
@ (SOA: stimulus-onsetasynchrony) #%165 3 V) #LL ETIEREREORBESEL (EE4),
BFORZERMMEIC L SEAME ST @D %2 LA ER S 7z, Shipley & Kellman
(1994) ORFTIX, MPMEFORMZEMAYZAERIFAROL Yy UL LCHBBHRIZATDE
A S D, ZHIIH LT, Unuma & Tozawa (1994) (FZEMM LR Ty ¥, b
FEMBE BN OFENT, (Figure 9) Z#RFHIIRL, MESINLHSE HL S, BT
ABBEIFESND I L TRERBL Ty VORE LRI L. ZOMR, TRTOFERN

ia) by
Uni-Directional Transformation Bi-Directional Transformation
< < . c oo |
| ® ] :
(o] ..U
® o ® o » |
e o Framel| o %0
0: & & O ¢ &
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[ ] ® g
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Figure 8 Types of element transformations in Shipley & Kellman (1994):
(a) shows unidirectional transformation. Elements within a
square region change from white to black. (b) shows bidirectional
transformation. Reprinted from jowrnal of Experimental Psychology:
General, 123, Shipley, T. F., & Kellman, P. J. Spatiotemporal
boundary formation: Boundary, form, and motion perception from
transtormations of surface elements, pp.3-20, Copyright 1994, with
permission from American Psychological Association.
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EFL SN EOR DAL RET HEMBE & UFRH &4

WATRR SN L EEWGE 2260 3 R T THMA ‘
AT AHZE, FmMBERL S OMEIFRITIC e ’

FIMEBICHESNTWAI EATRBEE N, 2

E, AW S NIRRTy PO S
THEMN Ty VEFHOI L, 2 E L THIMAY ‘ ' ‘

LB ABEEMA LI L, Lo THiIMA LY

EVEEHH T TR THAZ L AT LTWA L Figure 9 Illusory efiges used .in sequential
. B . presentation paradigm (Unuma

EZ2O6NA, EHILZOHEIL, T TIZBERB & Tozawa, 1994). Each inducing
R RS . e SRR, i ack i :

R B L e (Flgure ) RO figure or packman is presented

one by one sequentially. After
EEMELIRBEL TWnA, Unuma and Tozawa (1994).

A RE T A BB O T2 1L, BE

SNAMEREMEL, ZOEEIZHVONIITEHNIEELZEICANLLEND S, Takemoto
& Ejima (1997) 1%, Unuma & Tozawa (1994) & RIBRICEEMIAI T v 2 A MKBERYIIR L (7272
L. SFEMEIE20), BEZIHARE SN CHERRELEROBL SO LA FHGANE L I
WS TOME, AESINIHIZEHRRE (SOA) bz L, 372 I U#HLET
WA LN Dol ORI, RIBMEHOERE ELIL, BEINTBENSELS WO R
OB AL, WA, T4 b b KA B OB R IEAS: R HLARE & 1XR % 5 R
HERET 55D TdHbH. Ringach & Shapley (1996) (3, FHkDOS#EMBI L v DI & 5 FERMER
ARFEHV, BOFFIRELIEEE L THBOBLERZ AR OB E L THRET L 704
K, REMEONYT FTORBABERAMBE L) RO EAERL T, MHEEORRH
BIRFUZ DV T O R DER AL TET A Z £A°T & %, Unuma, Hasegawa, & Kellman (2009b)
1%, %80 Guttman et al,, (2003) & EfRO/PNREMBEE (Figure 7) %, IR v T ORI
RRBERBICEAL, MESNHRIBOME L RIEMHECEL LT, WHHEBEOEFM %%
L7z, #O#E, SOA 180 I UMHAHEL L THIEREOBEMAEL Y, 180 I UHLTTIdE
BRI HE SR D S b FOMEIYEN L Ty DOMEL, S FHl S AE X
D OHEBIZKIEONENIERM L Tz, ZAUIHLTI180 3 VAL E T LGS & b 2%
Dl WHIRIASET T 5 W BEME SRR S 1170 Z4UE, Ringach & Shapley (1996) D54 & F /&
Lz, £72, B3 EORAEHEAESERERHEEL D L RVIEHEE THET 5 LK
Y UL, Takemoto & Ejima (1997) DFREL—HT L EER LMD,
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ERshl-Tv P OFEARELED

ZZFIT, My IRV a v p-EORMERT (BESh) BROUTEE
Ao, BN SEAMMERSHHTAZ L2 ATEL, ZOHMBRIL, L AR
FHCHORLAEEROL v VR Iv 7y aryTHD [HHEMICE 28R (CLoT, &
DI 2 MM KB 2 PR T 5o Figure 10 Tld, MEIERERLITHERIC L 5 Elk %
HbhiwIvy (@) &hb, 208 2EHEYMHED) (b) T, @I L > CEFRBOERZ L]
AHEEICHE S NS, RROLT T, Zok) ZalEKIIZL 28RS Ty IO
T, ThbLEBTAMELERD BT AHEEIY LiTs, £RENRFED S LTI
ZHMBLUOBHNT Y DOBRESWEB L OERYOEH T TELLH, S5 THD (Gibson
etal., 1969)

Palmer et al,, (2006) {3:EFEE OB R THEST 2WEDO T » UH, BRIV T REHE % ifi
LT EIIIMESNT, WhEEhORREZFNTHZ & 2R L7 (Figure 11)o ZDOHET
13, BB L OEBOICHENICRIBEEINS Ty UHSHHEBARIIBVLT—HNICRFEENS
EEHI, EHERY D LICEZOMBESlERINS, LHESINL, EFENAELD L
12, BESTIREASAL ENNTEEO Ty UHFME SN TYHEBSTERT S & FH X
N7z, HHlE, TOL)LREMYLKEELATRIZT ALy VHORMRE [HRZEBMEERED
T BEME (Spatiotemporal relatability), #D X% = X A% BHRET A T~ (Dynamic Visual
Icon: DVI) EFEAZZ.  DVIIET v VIEROHESS (persistence) & ZZRIBIMLTEDEH (position
updating) ZHREEIZTHELRESN TV S,

—77. Unuma, Hasegawa, & Kellman (2007, 2008, 2009a) (LeJ#HE M2 & A&z B Y bIF
b Y, WEIESCTERDSEES TS HEE TLLDVIIBITAMEERSAE R
BEET, v VIEROMER & £ ORMFEH 2457 L 72 (Figure 12)o Unuma etal,, (2008) T,
SROBHRNT v DOMAELENHE SN2 Figure 12¢ Tid, BE HOFYEAIKED

a a
il a el &
an .9 rn _.v
(a) (b)

Figure 10 The array of fragments (a) does not reveal the organization,
whereas the recognition of letter ":(+" which means “mind” in
Japanese occurs with the same array and occluding surfaces (b).
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Figure 11 A schematic depiction of experiments in Palmer et al., (2006).
Observers watched a shape move behind an occluder and tried
to choose which of two configurations they had secn. Reprinted
from Journal of Experimental Psychology: General, 135, Palmer. E.
M., Kellman, P. J., Shipley, T. E. A theory of dynamic occluded
and illusory object perception, pp.513-541, Copyright 2006, with
permission from American Psychological Association.

ERECEESN, 12d TEEDOADFEUES/HRE SN TS, BEHOHAEDLE T,
D SOFMEDF MM kB 720, —1EAL SOFEHRMMNAT L hRBTIHMET LI L
BROAZDFEMEOSHE LY bHME 2505, WHRBKIHE SIS LIE SN, BESE
IS ORIy U0 EIGERYARER L 22 53R S5 HBEE (Figure 12a) T, 27&
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Figure 12 A schematic depiction of shape discrimination task behind
rotating occluder (a). Observers were required to discriminate fat
and thin shapes (b) under two conditions (¢, d). After Unuma et
al., (2008).
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