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Hribe HAAQ Wk uler 42914 o]
o] FoJAt a1 Ak} (Tanaka & Farah, 1993;
Farah, Wilson, Drain, & Tanaka, 1995, 1998).
ATAEE dZo] AA AR 58 HEgxo
B F3shE7] wiel sv 43t %
FRuogE A=
v gy 7

o

IU

[e]
o] F4& AAde FTAR Bo| AFHE
G2Jol Yin(19690] Hudt G2 =& PHface

inversion effect) 918l] 3} ¢jo] BE ez 1

=2 51 425 Aoz AR g v
© 429 9 deEvhe WEe A ofgE
W, 22 o s ARE HolA whE Uit
oz 9 didEe] W ofgR] A oF
A& @Akolt}. Tanaka®} Farah(2003)3= ©] @4t
< o, dENe AAH A F
olEd Y, AR | 2% TS At oy
o Q1A R el digh =4 FEA
o)Egt . FAslSIT

shA, AAA Aol #HAA GG AF

=

+qd e ATES 42E
B fusiform gyrus] o]
2 % Wt Ao}
fusiform face area(FFA) T
& Chun, 1997; Sergent,
MacDonald, 1992). FFA &= AlZb2 g = g9}
AAro] AelEs B2 (what pathway)e] F
A9 HARl FEFA Y (inferior temporal region,
el aggt. o] dyA=L o[HE FFA2]
AEA st dgol el deaes
Agste d9oln, ol HAH Ao FA
B R

SE, A A 9245t A
eron guaEE Aol chishe F4d
ANGAY. g BW, W WD o
B A gt ek HEA (expertisel]
g 5ol FrAS] 23} ARSI
o}, At 25 AXT B Wl 4
o Hlal ¥ w2 @43t #AHe R
B350 HGauthier & Tarr, 1997, 2002; Gauthier,
Skudlarski, Gore, & Anderson, 2000; Gauthier,
Tarr, Anderson, Skudlarski, & Gore, 1999). ©|3 3}
A oJatdl, FFaAl: AZAT] diaixet
AegAdoz wresle= E438 oﬂOﬂo]
W Az dere] A4 il
A S Bl AAs) 8T B A
$4 40T ] B BANE g0

L

McDermott, Ohta, &

[o

Q, r—l& ot
Mo o e

1_

i%—]

Zanmgel qa AEed Ad A

GemAsy T ool v
o, o o 9E9e] B
o 9 = AL A 5
QA A 59 A
ol ollLe o 37 A )l
processing) 7} A $HA

B} 2k Reinitz, Morissey, &

R4

routes

- 338 -



Demb, 1994). Reinitz & B2 5L 3)4o] /)53t

et 2o delre JAA HHE ae
Wi, 3ol Evbedt A A disiAe
A B4 digh #£44 AE gt At
WA dFe oFARE EI AYdvn
A5 Tr wd Gelder? Rouw00D)= G
Qo] EAAo= el gt Q147 thE
== ?Zo HA, FoIXl dE ASE B

AetA HA AAH Azl maH Asb
T 3 Ane dEg "J*—l a7 gk A
Schuchinsky 2003 2] FRHEL o) & 9

FAFNAYL w3 4] 9AE WAA I
@E’é ZA171 o]
X Ao 37| dEAEe] 39
NANE FRseE sgled, B Fut
delME Byl A&
HE R} datd dZed dis)A
@01 §95402 Wi 2%% 9%
o] A= Az A BE Hue AH
7 2 Ae Z22 AEs AAb

=N
2=

% (configural change),

A

lex)

|
rﬂ

oE‘.

T
o

o oot ol R L
® oo o=
o2l

of
o

L

%

ﬁ?—% T Baterd} FERE
(Bartletr, Devous, & Abdi, 2000) & o] ddl] gk
& dZo] A ¥ dZo] Hla FAZS T
gol A= As BHBI,
HZold facd 2 Z(aew face)O]
EefQ] % 3HAd = (conjunction facey A
Mel 3RS $Re o e
7ML AE FRIEIT). Bartert 5
A0g o A g3 <
2o A% ANGAGT. £ Pk
2% (Pierce, Miiller, Ambrose, Allen, & Courchesne,
2000 4 A AHS FAEE e
2 ¢ MR ATE B T Ade] 929

\=fe)

i

il

o

QA 4]

it

&

=

Ao MAFH-TASH| Chigh MEiX

| sk MR AT

HEES 2}017} Oi»t—
A= e EH=
oo & AR ;“EH 73$- FFA 2]
A i, S gl
7b #EHA At o
g 99 At #ZEA
ol#fg dyEE T, L2 HA
2 APk oA Ak FAld dofube o
TREE AdEte rheAe 4P o
A ol 4 gl ofdl B, 429
A e Ee AeA Aapgel olste] A
2EARL, AP RE QAR 27 HE &
A AeHgE AXNE AR

L

o)
'Li‘:ﬂ-’

i

A

O
i}

5

& U=
ARES ASHEFAE VG B2 AFE
o] ®Husla givh. o714 & & 32 o
SR eA HA ARt AR FaA] A
2le] efmjojt}. oqilo]/“ AFoM A %ET‘E
AlZdA T 53] =olH= 27 AREA 1
81, BT B AAe7| i E, A, 4,
aYa g 5o RRgA #ddE FHE o
e i, AR RE ol B 2480 ¥
Zt4 A @ = %_]?é‘{:Eﬂ (Peterson & Rhodes

20032 ©] +7PZi J&ﬁH
5 AN A 92 fer Fug
SSIE S Al S @iﬂﬂé e

A ol

%
o, Oqilowoﬂ/ﬂ A @Eﬂﬂ
S wg} ZZ(piecemeal), —r(part-based), 84
24 F2 AgA BEA
glel ez 2o, AAPHALE
(global), Z—ﬂﬂ](conﬁgural), 9% coarse), 181 H
24 52 2bFH FHAY nz Itk
2003). olFA & o, dE2

(componential), 1% 3L

A

(eg. Bartlett e 4.,

- 339 -



rmAlz[atalx| ¢ Mgl

4ol o3z AT P k.=, Q BY G2 oIHF FARAY Bzl AxEol
Sagnel O ASH FuAS e ¥ AACR Wk AT 548 wgH @
ol SR 929 o HuEe] o ¥E 2E olriaiding 59 A FeAE A

A HuAe, 7 Ags grjetta E 5 S8l JJr*E ol g3te] Fgsh= L+, 2, ¢
=3 of Welek HA T AFEEAE 37709 A
O™, ofgt o]FAe] AR 9d dF AYeA V)Eo] JbedteE ARG T
QAR BEAL AAFoE AFsly] it AR We 23t 9xE HA9 Y
of MAzlojol & Ho] HA|} FELAZ I F AAHCER V¥ &£ v =ZFAR,
=A2E 215 7B & Y= Ay sdo] Gallant5-¢] 72} WA s| Tt v4dd e
], dZQAage] w3 ABARE B AEEC] BT o] FHel Tz

o T
_|1m
O

ofr

1 13171 flel e FEAG el ol=717kA] W Gl

FERPEA e ARz} dA AlZMEEC]  BE HRE 2003), ]"1474] T3 @
Ahon wgde AT E40 BIHUN, 2 /199 A ARLEAR dEARE
Al WA oR ol B4 dEAFelA] g w2 @Qtﬂi"]“ o] A=l A
g FHo® vlE shedt AZE dhdt oA BEE u@l3E, AEE, 2003; Wison e
o gZAAe PUANRIE Folap] W, 20, WETE FRGZ0] Qe A2
= T e d2 e AT Zeot . & %
Wilson?} &85 (Wilson, Loffler, & Wilkinson, o8 )

n0pe AT QEuAY Fue Axzol vId® AT Azeenel e o9

O

N

AHon WA AF S45L WYl Al A7 g3t s 7
FZ3 QRS e FNIZE Az AF FAE Fdu dEA 9=t Desimone & Schein,
A 0 3 Ak BT B 5, o] Aol Aoz sk v
G474 AHEY Aud) 269 A¥Ee ¥ 2E B4 A5 S4e O 300 U
ol oJsle] 7] DACAMY FHPEA FEA AgHow Hkgsle o VKEES]
540l % A9 4 g WL F0 e 1 BEel Fad ojFoldle AL vele
A dACe] FrAe B4 vE Tl LBl WAl a Al few 74
NZFE 2z 9 BAY o ARE @ ede 92 Q3N 2w, B
o] &5l Fpoolingall A HAHCE HlH72 & Feemplag B 7T E, A, Y T2
E =219 (non-Cartesian concentric) AF= £41 0] dze A ERE da3tn Jdutn & 4 9
HAOR ks AEEY &% oo & v & AFE FYs] Ao AN @ o)
€99 S5l o B8R AT A 4 A 9 Saguey xe
2bmgol o AL vl vhGallant, Brawn, 3§t FEQAIZE o|&sle] dEHALgI ]
& van Essen, 1993; Wilkinson, Wilson, & Habak, 44 EA A5EE RS =, ﬂxﬂ 4
1998; Wilson e 4l., 2002). A o]AL AFEo] Hud upe} &

Wikon FQo020] Azt Aol A% T4 o] SBAEN} FRY T FReLsIZ

- 340 -



ddE S/ d=2MolM FAE2-=TASE ofer MR | sk MR ST

W=7 cC =

[l

|
o
mz

o 1ol ALZE d= A= IMRI AEEA

AE o] E} BRIA BT ol £ B ARET 5 AA9AE Asliad o
o G $EAsYTAE £ ) F E 90 ol 9o 929 3 FA5HE A
QA A SR AAGROL SalHe] Qe Eddld ¥ B Aelg wae
=902 FAFRAE7} FEAHCR ofF S}t E3], Kanwisher 5(1997)°] AAA A
oJeE ANt Adlth o ZAZ ANG mae BRHE FHew

B ATNE o) £3AEH FRas AT PAACR 929 33 TAS

: Aol 7t A @2 o] sl Jzm
NEEE I N G B RS S N
Y e 29T el 998 Aviug

N
I
tlo
o,
ofp
_O‘L
2
ne,
]
1o
rN
=)
B
o
e
lo

PR 2439

e

2]

i
Qatrt 33l AAE v B A4 d2o] PR e &34
22 AAHR AeHa, 42 FEeAE 54 FHS Fo dEdyd Hu
Zztot 54 R4 deide S48 A W2 JUE AFEE G Anur) 99
2 drhke Pow dragod, B AT AA9EH £ AAL2T FA5S 47
Ae dEs J9de gagud = .2 94 st
& PN FRAREE FHE o5 7
zre] ARAD SAL B 5 JuE g T
oo & AAPEE veile 92 &89 5
AARE el 4545 A A8 mgxt KasT A 1290 Al Hoid
¥ e MRIFFE Bol BEAFOEA, ok mE f@AEe eEsgoldn A%
ez} A 5 o
= =
=

ASRE BAFdrE olgstd AT ¥

el L= A5 ARSIt A AR

a8 1 & ARE A2E, 2005 FH. A ARGZ

2 vlgo® A AA|LZ (whole face: WE)

EeFdor guEyE 9429 A EFH d2EF% orH (uidngtte FE3

ARRe} T 37, ¢ 5o TAFEIF AR v LS (contour face: CB), 123 =, w4, A,

- 341 -
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253 A AL 120scan O B o] Fo]H )

S1E8 RE AAAEE SPMIY(Wellcome fMRl M cro} PEO] H X3 = A}
department of Cognitive, Institute of Neurology, HE7] Yol AT PPEAE 24 7AS
London, UK)E o]&3te] EA3Gch Alad) 3} vk, T o1 A Bke} o] cC
FHIONRE  Eol7] 918l 8mm fullwidth AL NAS¢ZT vad 27 S43E o

- 342 -



ddE S/ d=2MolM FAE2-=TASE ofer MR | sk MR ST

o % Sow |
20 | % o |

E 1. CCxZint PP=ZiollM 2| /&2#A3t BA(Broadman ¥9), xyz(Talairach =HE)

243 494 2s- BA x y z Z value

CC>rest Middle frontal gyrus + 46 48 32 17 3.50
Thalamus £ 4 23 10 2.83

Cerebellum S 38 0 29 2.90

Middle occipital gyrus 3 37 46 66 -3 4.55

Fusiform gyrus 3 19 -34 -76 -11 3.50

Postcentral | gyrus 2 2 51 23 42 428

Cingulate gyrus z} 32 4 23 34 347

Superior parictal lobule 2 -30 -50 41 3.18

Middle frontal gyrus z} 6 -36 -3 50 2.98

Lingual gyrus 2 18 -12 -82 -9 2.84

PP >rest Inferior frontal gyrus + 46 50 28 15 6.18
Middle occipital gyrus % 18 42 -76 -8 3.37

Cerebellum £ 46 61 24 335

Cingulate gyrus z} 32 -2 18 40 3.72

Anterior cingulate gyrus z} 3 4 17 25 313

Fusiform gyrus 2 19 40 68 -11 4.59
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(Superior parietal lobule, BA 7), E4]%o|g I wWwEt Ad 8AstE ¥ A9 Fusiform

- 344 -



pAVS

dde 5/ 9=

ol

gyrusBA 19), FIFFO|HBA 18), AT I3
(Anterior cingulate gyrus, BA 23), THAZIBA 32),
Inferior frontal gyrus(BA 46) 502 ERTL
CCEAT PP 2] ANEL vmaw T
7 REo|A Fusiform gyrus®] A1}
2t} ol RS PE BE GEQ1o] 3
R 9o ANk Azl
Az 7 wazaold mAsl B
FlA mAFE-2 FRA

dad

E4Z
a9 3
TE
49e vepd
T o] AmputenE CFeF PR/} Y29
2ol 713l AuAd] BEE vlaslvlde
SHAIZE it} whabA CReE PF % FRACl Rt
Y Megdor wesle 42 AE gl
71 3l AAd=g A W\wr CEFAE
v)weky, Wweh PPEI-E ZHh vmsle]
o1 Azt wwrt Prd| HlE U A3l
ZA(WW>PPyE #48 AdoM= FFAZ} &
4B AARE, wwzh ccell Hjel o A3k
ZZAWW>COE A3 AFfol A= FrA9] &
et #HAEA g3, ALY
2E7F vt 19 4ol =
BAARE A B

A4 19 AAE F3FePH, ccel pp 2o

ol ¢

FI

ol x

BMA= (Pl PF B% FFAZ 437
22U4E 98 $RE Pue ¥ A
o® B gk a2, Ww>PR| E4Aw
= 9] AFEdo] FFAS B4 Alew
A 4 sivt. =, vt pref wlsl A2
249 v o] ¥¥eln 9n, Bl AHMAe
2 A AAshs Aotk
AE 2

AOIAM MA

e}
[ i

H

ohe} QETgol 7
XIWOE Adgee

l EE}—E— Ael54go] a7l UH%O] oz}, ¢l
SA7E 7 FAR ] AR TE2r] sie] &
o} PEO] ¥ A3l Afol7t UEITAL B S
itk mebd, AE 2004 = A 1014 e
W CR9} PRO] Apo|7} ZiARAlOA <) %Wi
Aol W7ol ohfz}, A= &FF F4

zizb Bgsfshe el 71k1e A
at7] 18 Gk PR Zzhel] tfgh Faghe)
20 Tt HEAste] Aolg A
th &, SN GBE AASEL AL
25X WES ANk #ASE Al
A PEE AAlSlAL AAAFSOIA WEE A48t
v A Hashs U Fast 24
sto], 5531 A ofA CFek PR Aol &
atazl sigla, SRS WES A4l
i, AR A= 22 g PEE Al Sk
AL Hadhs 2ARIE Z2)g 743
Q1% Ao Cr} PR Aol #lE)a
331

m[o _II

7 o]
P s

b O fer oY o

AT ) rulo

£o ox

=
=

Al
S
=
3
3

[

of OlA
25

By

ER

WAL KAIST Ay 1270] Aol st

o]
AR
NI AP 19 AHEE 4G BAS 4

3% AHgals

- 345 -



HENEEE
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WEF CF
J% b, AF 20| ARBE = A= MRl AEER. (A)
Ci2A =85, (C) WC =43t (D) WP =22 2lE=x?
A AR 2eMe= FoslagelA crel @ @ s Hth ey Tii‘r Z223 <
oAE SHs] del CFE AAG = WEE Al XA CRF PRI BRI ES] ApolE
Al Cw 2217, PR] #ANE ZAel] fe wAg Ad, sk 7401]/\1 CWI(94.8%)7}
PEE A 3 WES A PW 205 - PWEB3m el Hlal =2 AES How
Aslglar, 1EFg ] (R PR #HoE =23 [F(1,11) = 7436, MSe = 013, p < .05}, Q&=
317 98 W 243 WP 21& FAE 0 vl 01]/\1‘}. WC(95.8%)7F WP(84.4%)0] H]&l &<
u, Z} 852 23] RHEHQITHCIE 5). o] I ES UEITHALLD = 5863, M =
AY dae A8 v 5Lad 011, p<.05]. HES-AIZEe] 7ol = WIC(1.22sec)
o WP(1.27sec) ZZAZF Apol7h gllond,
fMRlI A2&E U FMubd 71 A3l EPL CW(L.25seq)7} PW(1.45sec) Z27100 W8l U] w2
Gdel g5, agn 53 e digt $FE BHUHALID) = 5118, M = 051, p
BAHAES Q?ﬂ 7 Haa, AA 2~ < 051 o] AFHE 1" 6ol AAEIT o] 4
2 160scan @ 2. o] FolH T} e FEglel ez EFolA CIV} PR
vjs) d=e12e] Fagt gAE Feste A
A7 9 9] o8 M 5 glvt F59] AR 7§Jﬂr°ﬂ
o, 353} A4 7t vl% 88
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Pt Y B B48E Ykl 99 el felde ¥dde 2aT & g
T I Ao MR GAARE B OWsPW 29| 0@ B4 sk mA) 84
THE 2). WA, F28 g aph PREch v svp $EEATGCY 7). o] A3 G} PRE
E 2. CW)PWel PW)CW 2| &3t

243t 9 25 BA x y z Z value

CW>PW Postcentral gyrus %+ 13 51 20 23 4.60

Inferior frontal gyrus %+ 44 51 5 18 439

Middle temporal gyrus + 39 34 -57 30 371

Precuneus % 7 20 66 31 3.62

Fusiform gyrus + 37 46 -65 -12 3.50

Precentral gyrus + 6 34 50 313

Parahippocampal gyrus + 36 34 24 24 335

Postcentral gyrus 5 3 38 25 50 317

Cerebellum £ 24 48 31 3.28

PW>CW Superior Frontal gyrus + 10 26 58 -1 334

Middle frontal gyrus % 10 42 52 -4 3.39

Cingulate gyrus % 32 4 30 26 4.57

Cerebellum £ 2 -59 22 3.17

Middle frontal gyrus z} 9 42 12 26 391
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Selective activation of human brain areas to global contour-

local feature information in face recognition: an fMRI study

Jeounghoon Kim Chobok Kim
School of Humanities & Social Science Department of Psychology
KAIST Chungnam National University
H. R. Wilson F. Wilkinson
Department of Biological & Computer Vision Department of Psychology
York University York University

One of the controversial issues on face recognition is whether faces are recognized as undifferentiated wholes
or in terms of their constituent parts, namely, global vs local information processing for face recognition.
However, it has been recently proposed that global coding and local processing constitute dual routes to
face recognition. To investigate this dual routs processing hypothesis, we directly examined the selective
activation of human brain areas with fMRI measurements to the synthetic face stimuli composed of radial
frequency components, which had an advantage to easily separate the global contour and local basic feature
information of face. In experiment 1, we found that FFA was activated to face contour and feature
information. More importantly, it was observed that the strength of activation to contour information was
higher than to feature information in FFA. In experiment 2, we also found that the global processing of
face contour information was involved mainly in encoding processing, not in retrieval processing. Strong
activations of the prefrontal region (BA10) and the cingulate gyrus (BA 32) were observed during encoding
processing of face feature information. These results altogether add to our understanding of the
characteristics of dual routes processing in face recognition. In addition, these resules suggest that the
contour information of face stimulus is processed through a bottom-up processing whereas the feature

information is processed through a top-down processing.

Keywords: face vecognition, global-local information, synthetic face, fMRI, FFA, dual routes processing
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