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Perspective taking associated with social relationships: A NIRS study.
Neuroreport, 21, 1100-1105. Nomura, Y., Ogawa, T., Nomura, M. (2010)
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Humans are particularly skilled at recognizing facial expressions of emotion (FEE).
It has been hypothesized that the brain is biased from birth towards processing
basic FEE and expects to perceive it at a particular time in development. However,
it has been unclear whether visual experience is necessary for FEE recognition.
Recently, we found that sighted humans can haptically identify FEE above chance
levels. Here, we conducted both behavioral and functional magnetic resonance
imaging (fMRI) experiments to test the hypothesis that a brain network underlying
FEE recognition can develop even in the absence of visual experience. In the
behavioral experiment, we found that the early blind, late blind and sighted subjects
haptically identified five FEEs above chance levels, even without training involving
feedback. In the subsequent fMRI experiment, the early blind and sighted subjects
haptically identified facemasks with three different FEEs and casts of shoes of three
different types. The sighted subjects separately conducted a visual task which
compared the same stimuli. Within brain regions activated by visually identified
FEEs (relative to shoes), haptic identification of FEEs (relative to shoes) by the
early blind and sighted individuals activated the fusiform gyrus, middle temporal
gyrus adjacent to posterior superior temporal sulcus (pSTS region) and inferior
frontal gyrus (IFG). Collectively, these results suggest that the brain network
responsible for FEE recognition can be developed even without visual experience.
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R TIE, V&I & I&I SRAFICEBW T, URU I NGB O TH I N A B ICIE R L
TWiz (K3) . £7-—J7, EFERTIE, UL PO A~NEEICHERE LTV
7z (13) , HEoORE SIZE L TUL, AR CHREMICAEREITR D bz
277,

[#55R] SEOER LY | HIEORMBREICBWTUTOZ LR sz, (D
FEROMHEREIOTEENT, BEONTH ORI EZZIT 5, (2) £ FEROMFER FEIOTE
L., O L NE ORI E RO ELIVICEE I N D,

M1
U&U U&I |&I

B3 Left
20?‘? I p<0.01 . p=<0.05 | 200 - | e p=0.05 |
=
150 | T 150 1 I
100 100 |
50 50 {
0 UsU U&l ] o U&U Ul 18l
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2R 4, | B EEIC I T 2 BSEATE D142

B OB 4| A B E-Mail

ATl « BkA | PR RSFR B A R BR B AT JE R - HERR

HE
[E#9]

FEAETRICB T 2EOBEEMEICIE, RIEREHEHN - FSHENaIa=r— 3 T
Mz T, WEECHRE, HifL e EZ2 DO ANMICEET 2 HSRFERERET DL 09 5 b
Do AWFEIL, BEICFITER L., AMOZREE LTO (B OFLEBOMNA T =X X
ZALNICTHZ 2 AL Uiz, MEG Z Wi OMZE T, H“EENEAREICBIT 5
IR DB ORI R 731 400ms F2EE) AEO BB R EMEET L Z LnmEEn T
V% (Harris and Aguirre, 2008) . % Z CTAMZETliL, #mIFREZ FATE R LIZEEOBE
A~ OMRRISE . FRICRIBRRICE R L CEREIT T2,

[5FiE]

RN 1440 CEXEIFHD 0 31.5m%) &ML, DL T OITERREZ 21T L TV 5 [

2. 306 F % > */L MEG #:{& (ELECTA-Neuromag) % FHC. BIEENFHIIZ1T 7=,

ITENRREIL, Priming (P) 25 & Non-priming (NP) Zefh0D 2 Sofb78 5 72 B BAD 72
AEEZ W, WIS 4 < [/ UREE#GE T, Encoding & Response @ 2 D0
phase THEK X 7=, Encoding TiX. 124 DRD NW) DG EN KX 72T, His

LTERSNT, 2720 PRATIR, #RIEPIEER & A Priming

W E Do DM LTI K o THATE AR S, NP A “mae

Tl EERAFESA SRS (Fig. 1) . Response T o e
%, O 124 OBEFEDER L CERIIL, ZMEILH ovaun

12 L DHLENED (HERITHI 50%) ZARF LIS meﬁmg
X o> T4 L7-, Encoding phase D EHE B 2Rt DAFRLG . — '
BICHEE L, WS NN TR Ol 21T - 72, Fie. 1 AT Encoding phase)

[#R]

TN L~UL T, PSAIEICEIT 5 a8k IE NP & L 0
HEIZE D> T2 (paired t-test, p<0.001)

MEG O7 —# TiX, #%EMEEERE Lot ¥—7T, # Nir?
BEE/R% 100-200 ms OFIC—1@MHEDISEN R BV, ZI " aoms
RN TRES D e B LB ST, ZO%RMIR D 3L  stmdus one
SFRB I, FIPL T 200-400 ms OB OW o dy — Fle 2 WEERE
MEmEME (AUC) ZRD7-, EAVEREFBESMEO 2 BROSEHTICL D &, NP &
B b PEMTAUCTHNAEREIZKE L (Fig. 2;p<0.01) . F7-HYEREMTH -7
(p<0.01) . JEIEFFARIE. A EEREAL ClEH - 722, SIS HEERZ T o T2,
[Z£]

HEEEFEROIATERICE > T, EOFREGENH ET 52, BLO, thEEMIGERK
BOMBIEEINEEESND Z LR ENT, KGOBRFCAEND ., EIROHEEFN S D
Ny THE T NG T DORENE 2 DiVD, BN PR TRICIHE Th 5 10, BT
(e.g. Landau et al. 2010) 72 En b, HSMIFERICE D4 A =D L EEREOEHLE D~ v F
TREELTWHDENE LR, 29 LI A D = XL, Hia 2 \REE®R TR
<, MR ES AT THE] & LToRmE, BB LT b0EE2L1D5,

Primin
S [¢]

L\
2
A
A

. o My
Non-priming

10 fT/cm
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WFERRIES | 7 4 — Ry 7R & L COBEEERAIEET 58

A 4|k E-Mail

ATIE « Bk | BORR PR a UL JERE - Bdx

EE (HELA)

RS RITENE 13, TR EITHa 58 - RIS L L&, iFEESRL, 22
THOLNES - BEBHRIS U CHCOITHZRE T2 L) LERSIND, ZNETOLA
Baxg L LIATENER S . RSB IRITENIAR 12 » AENLREAT DL Z ENRHLNICE
NTWD, LnLAnn, TOMEEEN « BRI 2O W TR R 72 S0 % <
FET D, &z, RIEORH - BENCE L TE% 7 7 HEitg <. fRBECEFEEEIC
B L Cl3AET% 9 » HRiE CEBABENIDHENLL TWAD Z EDVRIBINTWAIZE Db 53,
12 ARE 0 mE (BEH) OFRBICES<HESL G ofF#ffIr Aoy,
DB EITOIIE, A Eb(WhE (BEE) Oy 7 (RERE) OFRpRl - 3R
H, QHEFEEHRIZESS TAC) - T34 - i (BEH) | O 3HEBMROBSLDS LS
b, ARMRZEIR. (TERRE) ZOoboE W) L0k, ) TEERmM) (AHRET 21785
B SO EERICOWTHLNITHZ 2B ET 5, LWROHESHSBIRITEICEBIT S
PR BLFA « FRABFAIETE 2 T 52T A 72000, AR TIZLL T O 3 S ONF92IE B % £l
LTwWa,

[(WFEEE 1] 7 ¢ — Ky 7R E L COBEREOTE (RA)

[WF72IE B 2] SIS RIC T 5 RIGEE (ALIR)

(W95 H 3] 7 4 — RNy 7 B EN OFERAZE N (FLShR, FE, HKA)

[(BF7EE A 1] & [WHZEEA 3] OAZSRE L2 FBRICEE LT, SRR R RO Ik
WG (R T A TR AT 4 7 ) & T —USKHTA U 2 W 2R3 B SREE O AAE H & 1
ST H7OI, 2HHEOEKE Y 7 0 —dE (DR BLL PILEN BEK, BLOOhIE L
KENORERR) 21T o7z, OTIE, PIEEAPENRIS, —7%5, @TIE, KEDMERRORRBISIC
XL TROE ERNARIEZSER LTz, T b ORERIT, MR DT 4 70l =R O 56
(2, BUS ERNRIEQHR L72Z L 2Rm L TRY, WAL TEIE =4 U o JHEREDRRBUS
X, SR IEHROFRFORAEMIC K-> THREIND Z ENRB I,

[WF7EsE H2] (B LT, il (2R3 58 0 O3 ER B L UM A X 2 8%
BEtT 2720, £T/4E%13, HHOAIRI0ON 2551, TarklF - ARG, ththoRiE
BV THEHBRPN TN D B0, LTS b0 2 HEOBgZ 2R L, ThHITxT H1ER
Hmz28lEE Lz, TO/E, A%13, ARIZBWT, RUiREICHT H&IFITA o7
0, BOERA (B, A, 2L BT SEMARMALEKLI-E 25, RIS 2 ERRERH
(3, AR ORBGRIE L Y PILREORBENBICBS VL TERY, LO/MRBELNT (X
ZH)
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WFZERREA | IR B 42 F o b b OBGERI OB

BB 4 | = ROt Aok iyt E-Mail

FTE « BRAD | VU KRR AR S b M B R AR A B - 2% 2 JUMI K [E2RIRTeR B pR ik AL 3R

HE (MFEH)

[BEH] 2 oDIRICELS BB NRE—U DR SNzt &, 200X =0 RN T L
WICRHIZHR SN, ZOBGIMIRTEEFRFS & Wb, SR EZ Z LS E 20D
%b%#mﬁrwmﬁﬂfm¢étb AR OMAN A 2T 5DICEHTH
5o AWFFETIE, BHFREIALERIZ Tétk®ﬂ%£$®ﬁﬁ®tbtk P, ZOF
BAZNZEFNHAEDOETERLIX 1), ZHE - Ha> N7 A0 v O] |
v opE] o [F] ORZICRMSNTZREOITEN E Bk 25 L (K 2) SOSFFED
WaERRET LT, -

UriE] i 4 - 84 GEMER)
CRMET o7, KRV ER2 TR, EZ& WX
b REg2 AL FWR2 FEA LI jlq'

MEA T o 72, BERITR - Sl b
2 LIRS LS 72D X IR, TS mméﬁggﬁfz;m,
7 TEGEER LTz, BEOSTIE Te b

-] . Tebh-Yn) . HL-%F] @3

O Ff24 FEMAVTC, GERAET 114 om T22 * PR RHAERERA DRGSR LR N
Frssomkicns 580 owe c| HELE - .-

SR L7c, BB 2oRreIE30R & L, 1EH E ﬁ“&i $"
JRO SRR 2R ORI 2R & L B i, |

oo AHTRDT L—LITIR, $EDT 4 IVH %
AFU, WEBRE (HE S ST, BRI IR,
FEOWEHE N B2 TR~ ADS, ERZ T L5 ICHrR Uiz, EBriT24 X 2ik4T
1TV, ATRDOT 4 VEDEFOCITHBRER T 2 —NT A%l ol, iz,
84 DIBINEBRIZIB T, KfHE ORIEITINZ TR 2 OFGERE . 38 5 ON28chiE % AN
P 5 TN % R FHE L 7=,

(%%]%%@F% PIRLEDEEIZIEE R E N OEBITALST & OREIBNEEIZE ) >
7o Flz, ZERIEWEN G 2 DB ORAESEE~DRELZTRD 720, TmEHR Ll
=Y VEG L b NESOERERE AT L, BINEREZITo-E A, B MEBICK
THRMEOHE I NMCHTHIAMNE LD LFEEICEL 2D E W) RFEORERIES
=, WO R 2 OFGRRIC T I ) —ROZEIR SN ho T, £z, frEhFEER &
EHITFEER L7z 128ch @B MM Cid. B FORINAE L a1 250ms T, A% B
HD o BRI BELRIHAN L OB B - Tz,

[Z%] oz &b, B hOBEBORMNENEL 2B, HBEOMES2 T
A by B L OZE M BRSO wfbfébt%®fiﬁ< B D 37 ) — e
SFV b MEBICHEMTHD Z E0NRBREINT-, T2, o HIOBEN & BEE O
WEADFLE & OB 2 Fa 1 L7261 TAF%E  (Zion-Golumbic et al. ,2009 ) DFERNG, Z D
t hOBEKFEMEITE NOEOBEEDOE SICL DB LEZ T2 DO TH D Al REM N RIE
iz,

Z3Z ik Zion-Gulumbic et al. (2009) Neural dynamics associated with semantic and episodic memory for
faces : evidence from multiple frequency bands. Journal of Cognitive Neuroscience 22:2, pp. 263-277

"(E;ﬂﬁ)'" (HXSF)  30s
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WRZERREL | SRR = X = =5 — 3 3 o ORI O B AR AR O B RO

BB A | A E-Mail

PTIE - Bk | BRI N AL - %

CEMCEIN))

AR TITHAEZI Liza 2= —3 a VEES) OIS 2 3 5720 kiR 24
Zextgr & LT BRSO DBV R G 21T o T2 BRRYIZIE, AV E TITERR L 72 £ 1578
HIRREESHTHUC B L7 DBRHENERE 2 VT IR ARIC B T 2R 2 2 =5 —
a3 UREJE RERIC R - JIE L7z,

FIFRHREZ AW TG T, fdEEy A e 7 o — (DM 1) ERICB T 5%
BT 2EARE Lz, ZOMETIE, CGIZXVfix ORGE LIRS LBl Z
AN T, BRI ICRT 23RO EES) B 2] U 7= Sk CRMERE 2 JIET 5 2 & A AThE
EWVWOH TR B -T2,

DM 1 | IfER DMIC 2R e E 2T 2 ZEan R B TH O | MFF R 2 FF>Z &
X, BEAEANXZ NI LAEEREOFAOaIa=r—a UK EATHZ 055
Tz, UL, ZORmmERE L ORI 60 CThroTo, Thx ORFOR
XK. DM 1JEFNIMEEFF 1T, R | BERE ORI TR A 6N Z 0P 6
[Z7p o T, Fz, MIBHIERTES - & - RIEHEKEH O BEITHREN A2 B, WA O EiERE
ERIGREDORRHE AT ANT2 L 2 A, B RIGREE & BisHIE - [IBHZE - B ITHEBEN A
DAL, S DICHEERE L S BATER A0 A B2 R L7z (Kobayakawa et al.
2010, Takeda et al. 2009) .

ZOMIz, N—F 2V (PD) 12T D LERHERIESRE BT A a2 T > 72, PD
TIERIFHEALERRE R E O SHRRABERRICEENBIN D Z & G TV,
Z O TCIHBEOF CTHRMEOHERICES TH) ITEAEZH T, PD BEDMUE DM
i L OVE AL I ) & DEHERI S FTRE DS Dy, MET 21T o 72,

SBETIRE 7 S L8O A ARGERRZAERc L, i L7z, FR I L8, OB ILOHE
WIETNGE S TWAEREAZ LT, BEEOANYOXRFEFLRE A TWD Z & & 538
Thd, HEIT 20 HDEEIZHOWT, ZNEH 4 SOFRDO T N6 FED N D
DMEICHRBITWER S BEEES L IR LN, HAISRMEE LT, 2HEEOMREEZTT
STz, BICHTHHRMREN R 570, I Lif#E & F—0 20 Lo EE|Zx%t
LT, BEOANYOERIHWEREZ T 70, o, RIS LIEICEIT S 4 20K
DEEOEWRL M L CW AR T 5720, [REEHWEEZI1T - 70, BRE I, &
TRENTCHGE &R UEMOHEEZ 4 DOBIEOH I HIRIN L 7-,

I OFER, PDBHIREFHEL IR L C, S LIEOMENAEICIKT LT
HTZ ENroTe, —J, FlERE TR & TR XA oo Te, —
HORERENG . PD EBFITHBEN CHTOLHIREZ AR Z ENRRETHD Z &N
birolz, £, ZORBEITHARENEENRTICRT A2 Z EIXTERroTZ b
M, AITLNOENLREE LD ERVUEOREEZ R L TWD EE X LI, IR E
L DEHERRE RO OFEREREO O L DL S, Al a=s—T g VITBWTEERKE
CTHHZ b, PDIZBTAEAE N LI-ala=r—va VORENREI N,
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WHERRES | HPIEA N7 b 7 LEE OBRBABEIE ~ DI 2 5%

BB 4| AR E— E-Mail
AT « B4 | BIERBRT: - SCFHE - DS - Hd%
EE

A% IS T ANSOEMEROREPR 7 ) —=2 & THS TM-CHAT (Robins,
et al., 2001) CiZ, 21THHF 7IHH (WFOE~OFM, T4 a7 b, EREE
FRNVIZ L FEERE, REOKEMZR L) 1o, B - RERAICEBRT2HANG £
TEY., TOMAITEHER - B2 ED D ETHEWA~AEETH D, HLNEHRE
DIMENIE & IR E/ME L, B - RIFGWAOIEE L FEEL X ORI E R
a, SRR ORBEL OBEEOF THLNNIT 5 Z ERARMEDO BN TH S,
1. BEFAEORERHNDOEZEA DX LR : (AR 1) RIBEBHLELHAESHNER . &
AIggEEld & BEAGEND (REZEFE 45%) (2O T, RIGWH & SIS (social
referencing) 72 EOILFENEE DORE L OBHEZ RO 2 £ THtr L7z, ORIEFHIER
B: [EoTW5 (positive) FiF| & Ko TW5 (negative) £IF] =1 EHITH
B, FARBETHLINEEZSET, OSNZRERE : X bIcihzx2nEric3»o
DELDONTNNOEDIZFELDHERLDER L, FELRFEMIX LRI, E
HIZWDRANT, TR EMOE L THIUL [RYT 4 772FKG) 2L, REMOE
ThHiUuLX (37 1 77EE % Lz, TORER. OXRERBEREICOWTIX, WmffEe
HEWIERIERE LNz, OFESSHEREIZOW T, FELRRADREZ AT
), EOY 25T H1TE), FEROE O L XITHIOE U 2RSS TENZOWT, B
PRIE R CARRNFEITE o T2,

(AL 2) RIFBHEEH . R ER T, thBFBOEE WMOEE) 28I L1
B 2BRIC, SHBEICZOBEIZER L, 8fF0ERZHA L A9 L35, BIEREE
MIGEEEND (CREEF D 4%) Z R, mENEME (BfE) 2 L TG 2 s 25 5%
DS 2 BB LR (Tobil) TH#HT L7z, ZORER. MmE OBME (B{E) fEik
~ORBRIS I LMFE TN R o 7203, EREA~ORBRRIGIE, B PENEE T EITK
Molo, Thobh, FiEFE 4 Ao B ERIZ. #EA5 (23 (dyadic) ) 1E7]
RRTHLIHN, MEORELE=F—L, TNETRND & LTHITEIZITH)> 2 & (3
IH (triadic) ) ICW#EENDH D Z &R S LT,

I. BEAFEORBEANDREZEZEHR (L 3) HEMNSRBICEITARIBEHDEHE
EXE  HEEOAMERZSRIC, RIERMZERIC L 2SR 5m <, HilE
ZOBEL., TNENEHEE LT AR EIIREZ I L, FOESE, Bk, MR, RERR
WCRIE TR EZ AT Lz, HTORIFIERE S, RO T 4 7Rz B TH-ZHFD
EUEERY] . (R T4 T REETHoORREY B D) FEEEIT I,
ZORER, OBERIE~DOEN & B2 205m CHE SE 5 2 LIk Y S BIT
NS SNz, QBH LW A OSSR LTz, @RMOMIRD B S 35
BEETLGAICH, SRR EIND L0 kot @K1y Ak 7 a0 —T v
T T HATEND HERF ST e, 3THBMR ARG T 2 B - RIGHIPLOMEE(L &\ D ik
Z W FEZE SR L > THESITEN & SREEE MBI D Z E DL NITR 5Tz,

(XL 4) RIFBHORERED=-HDAVE 21— XIBRRERL . - ZliFOR =
DEMETh DA~ R, #a b, BAR, SiEnvad . B, RPCHIEr, Ba1

. HoOME~y 7, R EOHRESREZME L, ZNENOREREZITI 20
DFRMMAI72 L Ea—F 2 W XRFIEEHEE L, TOMRE MG LT,
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WFFERREA | DB B RY RIS K 2 BRI IE E 0O 7 B rYRTh

BB 4| /DliE— E-Mail

AT - B | TIERFRF B T 5eR - B

HE (HMERLA)
MEgE 1 . NERAEE O & NEARICBIT 2BEOB/RBORE

FEOIL TN EFRZDIER (644t MAEEEERE] « W5
) TRk~ BB AR A2 I L, 2 OMEFI TIZ AR b BEFICEE S T
5HZ L EMEER L=, fMRIBFZE (Golby et al. 2001) Tl IKG R [E] & 41 5 2 R A3
B ERIAAE - BAFOBEICH L CRRDIEHFZRT I ERINTWD Z e, JE
BIRFZEORE R & OFF, SRR 13 L O S B RIS AR BN MBI TH 5 &
EE L. 512, ZOREFTIIATERBOBENEERORE DS MIC B IN0T
Mol Z EnD, ANEFRINZEBWTIZHDORY ODIRSRCEOE IR E, O L0
MY (ERZE R 5k sy) WEBEZR TN L7225 LW RHLE L Clo, & O E R
AET D70, WEEH 27 4 2B N - MERIFRBIFEBR 21T - 72, FEBR X JACFEE
(Matsumoto & Ekman1988) ™71 7 —AE H 56 f & & & 12 H Rl 56 &, KZEH &
BEi{R 56 K, 2SR AR EIS: 56 A A MERL U7z, BRBRE T NS BIRRRE & MERIFR B
BEATHo T2, NERBIE IS I I5EED AR FEENC R Z 52D EFENIRZD
D&BEIE L, MRIRRERECIEEMICRZ D NI R 2 202 Lz, ARG
RE AR Z2 R B Bl 2 2 B IE AR E ZE MR AR R L 0 B EICE L (p

<.05) , MERIFRRBIGHE C IR Z2 B I Em g 1 2o 9 A IEZ SR AMIRZE M JE B Ak mif L v A
BlZE»oTz (p<.05) . LULLEORERNDL, NFEARBNIARE BB R DRI N
i <, PERIFRRINE S ERR B T DR w2 E R S . L EOMET
FAEBIBFTE D B E DI T ARG 2 8 CREET 5 2 SIS L 0 EW 727 v A2
T OG5 L RIRFIC, BERAEE~OBREED D Z LN TX 2, BIETIE
ZEDNEHOHIRIZE X DB ONTHHF L (BimED, RAZ—FEK) , LFEHIG
AxZHBHELTWS.
3R 2 . IR E V- B SRR O

EE IR E AW A CEBABEEER L, EHE 0L4ICFEm Lz, O}
BCIIAE L ERZUPEROPICEE TS Z LIk THYEBEOEEHHRT 1 (F
X) , BLBEWNZ S0, #BRENEE LB OMENEREOBHCE I Y LEEO B
DHDOMEIZEWNE WO FERNE LN, A%ILT 0BG LR o B O ERE D18
BIZOWTHET 5 & & biT, I DWEEFICFEROERZITVZ,

Right Eye

Left Eye
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U 4 VT AARFEBEREZ BT DEAR b AR MEOFREN O E
WFFERR 4 ww)TAxr@ﬁﬁ%U [ 0D 5 (IR 8 s 2 itk A o R BB LS 8 1) 2 BRI ST
ZhEDORF

BB 4| THARE E-Mail

ATE - W4 | RO BEEH 2 v = —JEEENIERT - ER

HE (FEH )

7 4 U T A REGEREWSI IR R A O JEIFREE 12 e U, iR OMRE DREE N L 1

RV E SNTWD, IR TV D & SN D IR SHERE D — > TH 2 RO
WTHIBRBIN RIS o2H 0, BEENZIROHBNEND Z EBRHME SN TNDHDS, W
DWELHV ., BT LHH— LIEEmICE > Ty, Sl BRI RO BB oA %
BT 22O NETORNEE LD, MREOEIEDDD D IZONTELET S,
Flo, ABOMEORE L LT, FHUOERRRE OEEIER 279 22q11.2 K KJEMERE
(2T DOWT, EHRHNZ & O T2 3R RHERE DRI DWW CRIBRDOMET 2 Bl L TV 5 D

T—E#EN 3 5,

x5 & Ik

Study 1 HmE 2 VN2 iR

%1370 WS BBHE 14, 24 ORFERERREES L O

Study 2 ERP % W 7= #st

*11,14,16 5% D WS BHEFT 34 A FE#Ri = e —/L & D g

Study 3 MMREIC K 5 BEHRE (13 5RFERBINLZNR 72 L) DOFEFE KT O 21 5% TO R
RN ARSI 2 RN TR ES-p N =2 o b — LR & Bk

TIEIIENE, BN E SR L7 BROBGEERMFF R & i L BN R O A M4 ik

789" %, F7-. Benton facial recognition test |2 K D IENLEEDIAE, K-ABC OFRENALERE

e, AR GARESE 2 i L, FBEEREIC DWW TRETZ X 2,

Study 4 22q11.2 RIJEMBREIZ- DOV T ORFS

14,16,16 5% D 22q fBE T L study 2 & [FEROETZMZ 2 (VU I F U —72255)

R L ER

Study 1-3 (WS IZ2OWT) : BEEISEZNRICHOW TR, =2 b — LB & FIRRICER D %
&L FNERDRNEING - T-, ZOEWITEMAER, SRR 3EDREN TIXH
ORI o T, AL b a—)UEEE DZEN72N S OV G TR O R S HLig i) B4
Thh ., AREIZEL > TLHIN D EMRRBEEFIER O L~V DS BB SRR BLUZ B b
L AREME S RIB S T,

Study 4 (22q1Z2WTC) : ENEHOREIZET 20T X MZBWTE WSIZE L TR
miﬁ@ﬁ%m@hﬁ(Mﬁ TEWTIE, AERALFLEFE D FALIE B A3 [F R LSRR O
zhiz %LT%@%%%T%5%®ﬁ§Wotoit\.%ﬁ3£ETWS%U@ @
R E DR ZHF IR T HDEE ) TRVLDERD T, FE T, IR KEE
ROPAFE T2 DOIF, ERP I CHEEBAF ALy 2 AR IZR D, %@mﬁﬁﬁiﬁif
TV GBRHCBEA L CEENIIRH V) o ZAUTE MRS O ) = 23 EEEISI 2R O %
BEBHESTHLETDHWS TOFREFELRNEDEEZ N, HEENZRICKT S
TFEBEIEIR DR 5O T, 5%, S HITER 20 L X0 32T 2 0 2 Cet
THTECTHD,
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WFIEARRES, | BB RS DN REAEBR ORI & 2 OIRIHRE D B%

BB 4| W HE B E E-Mail

[ENZAGA - APRREIRATSE & o 7 — ARG P ORBEDT SE BT

PR B | o sonsamisess - 2

HE

Ha - HiY)

H BIE % & T o LM 38 2 % 2 I (Pervasive Developmental Disorder ; PDD)iE. Hith
AR B3 2tk S D IEBFPESRIE TS, BEIBE & F T2 SR B T,
PDD 25T 2 BHTEHES P300 pl oy 23 E R R O iRg < 2 — > (B 28 >BEagE) &
20 BB REOZENE D HilZe s~ 7= (Gunji et al, 2009), P300 %571, #EE#o
MHEEh R A Bl e L TORIGTH Y . HMER 3 X OBEOFBNZ D72 5 JE
B BEG LCW D EREI STk, AT, &8RS XL O PDD RIcE
5 A CHE - A ERREICET B JEE A O N T A2 2 EE LT,

[5i£]

ERREEN (14 N, 86+247F) . PDD 2 (12 A, 8.9+2.6F) |ZHHIEAE HW
TR A RAR— VR EZ F0 U7, iR AE B0 (HCE) . o TWnAHAD
B (BEFEA. REBLOBE) | bW ADBE CRAE) . BIXOPEBOWT)»—D

(SOA:1100-1800 ms) & LT, MGRICHRFZ UL ZRD7z, 19 c hHA/Z FAM %5
FEL. 7Y o FEMEIE 250Hz & Lz, FEEERETO 100m s &2 X— AT A &
LT, #&77:% 800m s (23317 % IRefE] AR gt (MBFA; multi bad frequency
analysis, Gram ft) Z1T7-o7-, A EIOMATEREERBIX 0 4k (4-7THz) | o Hrik

(8-12Hz) . B #7k (13-29Hz) | vy #4 (30-45Hz) (ZVEH L, FREE R
(Event related synchronization; ERS) S i A #E & FLEE 2 g L7-, BMi% b P300 Ak
b o L HPPRIZELER SN A EML (Pz) ST 21TV, A L0 0 > RUITERE
® P300 R EHE +1SD ORI A R E LTz,

(5 3m
— BRI —
o FHIO ERS KX, B OBEITEEAE L 0 AEICHR L T\ == AREE) i
PR A L LTS BB 2 BT, ERIREIRICE W TRIER S 17z P300 fRIE O B tiFk
Bz X 258 (Gunji et al 2009)121%. o HIKDOREEIVRIE S U7z,

—PDD £ —

HOBEICRTT 5 o #8O ERS Km2 PDD R TIlEZ Lavo7-, P300 %5502 H O
BB CIZIREZENTEA LN L L5 & PDD OBEERENZ ST 5 RN
HEW S 7=,

—ERR L & PDD Yo ik —

PDD 2 CiL, 0 f#) ERS NI KIS N D MRIEENZMEIZH D HDOD, D
temporal process IZELIMENRE STz, HOEA~D 0, o {8 ERS RS O] 2>
5. %50 MR BREOMTEN TR SN, —F, REERAICA LD semantic
encoding TiX, ERFEEIL L PDD W THEML L /=B HALE S FE i S -,
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WFIEEREL, | /SLA RY 7 BEEMA Lz L e — MIREERAVE DB O + LR ORE

ot B 4| & i E-Mail

ATIE « Bk | RAERARFBE B RAFJERE d e b 2 0 B - 2%

BE XEHA)
[Tx - BBY]

L B —/ MATRIEEAE (DLB) X i OFBHIE DK 20% % H 8, HARTIET VY A
~ —RIEBHEADIZ R CHEE O & W B AEMER B CTH 5, DLB B ORI 72 E IR
& LT MR I B e 0 K300 BT D, AL NE TORITHE
THNULA RUT (BEDQLAREZEOR R EDANOE, 8 liciixsZ &) 7 DLB O
SIROMRAREIZRD &R LTz, L UEITIED XL A R 7BEITIBE A TH
ST DR OREATIZRERI N )b i, R GENEMETH LI RPMEE oo, 22
THEERE LD, i T2 ER LA RY TREOBRR 2 ED TE T,

INETTUHL)ARR =R THAT D /) A ZREE/ERR L T, BRI THFE
BraiTo7-, £ L TCDLBAEF CIIEEREL THo TH —ED/LA N T RIGZ R
FTEBRPALNI IR oTz, BRI x=1BTHAMAT D /) A RFEEER L, THFEREZIT-
e ZA, DLBEZEDONVA RUTRISZ L VFEHRIEDL T LIk LT,

[HFiE]
@O N A RYTHE : x=UBTHMT D/ A X% 2B A - -

F—VTRELIZbO% 40 B L7 (K1) o 40 #o T =e
55 8 KT BRI B & N 2 7=, i Ty

@ FRERRE WA LT ORE L. R ThD) g g
(720 ZOBETEZ SH7-, (55 BAICIERLS L
HERA LT 47T DL RD Tz, ENEEICZRWND \i "_-%
BT TER® D LEZTEEIT LA RYTRGRE n
Ui 1. RO B

@ DLBHE 64 . AD 2% 6
ARG LTS A R F#1. EBER

7T OB ERE LT, DLB (n=6) AD (n=6) p
[&ER) Male/Female 1/5 1/5 1
KZBEOVEL . 4EfS . Mini Age (mean(SD) 79.0(3.2)  80.8(6.1) 0.29

Mental State Examination MMSE score (mean(SD)) 17.2(3.3) 19.5(2.9)  0.23

(MMSE). /SLA RV 7hiss O ANTRIES (mean(SD))  62.5(33.3)  2.13.3)  0.003

DOFERAF 11077, DLB
B TIT NV A R T RIGHABEIZE D 72(p=0.003),
F7-DLBEEDO S LA R 7 RIGONEKITIN & BN %

6%

nERKERTH o (R2) . S
[Z£] 551: m?mﬂj
KT B8 A R 7 KISOE(EN DLB & o S

RAEMEE B ORI H A Th D = L an, S N
AT AR 2 T L CRAEN B 271, DLB g X2 /S A FYTRIGOIE
DEOHB - LB S BITHH LTS TETH D,
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AR B PAMERREE O LB BT D Mkt R4

A= g =)
BRSERREA | e 20 b5 M5 (AQ i) & R -
BB 4 | EEIET E-Mail

AT)E « WA | ALHRE RO R T TERT - Buz

HE (¥FEHA)

HEY : BEMERESE, 720V H—[EER SO BBEAXY b T AEEASD)D FEER
FERICIE S FERI NI A DR EN D D, ZOREMEL 705 OIIME ORIE A2 HEE
ARGBADEETHD Z ENFEHEINTWD, AIFZEE 51X ASD IZB1T 5 F i 840
DOFEEHOMNCT DI L2 BRI E LT, RGNS T H O KK R B G B 2 FEREY
BRIEE (IMRD) 2V CIR TS, BEMEAY b T ARFEE, BEE, 7%
~ULH —EE . PDD-NOS % &4, 7 AL —[EED DSM-IV OZ WL TIx, 1%
DOFEEZH, BEEN, 2o EE2EIRIC BT DHERED IR E LW EE %
SIZEEILTVD] EWVWIOIHEEICRoTREND Z EiZ>TWbH L Hiz, BEED
DEEFEETCHEHDOALT T LEZERLTWD EEZBND, Eo T, BEFHEIZEBW
THRIGERACX NP EMEIZEB N T, —BETIE WAL H 5, £ 2T, AR,
HPE A7 b7 AFEE(AQfE) & fMRI OIRIEDOFHRE A, ASD, kA, HHHEH
FEEFI B W T,

ik R I 11 A O AN BEAE AR R T AEER (ASDAEE 4 29.6 ¥, FIQ
DT 103) . 11 A DO (Y 29.6 F) . MOEEMERRES 104 (FY
18.7F) Th b, #ErREIX. GE L 1.5T ® MRIZEEBEITMEMIE 720 .~y Ra AL
WLELEIT—Z2HBLTAY U —IZ&E S5 TR X 9 72 Happy(H), Sad(S),
Angry(A), Neutral(N)?D 4 FEDF} 80 BLDEHAD R AF OHTATE (ATR ) 2 R T\ HRIZ
2 DIV HEREEISR 2 SPMS THEAT L 7=,
fENT DO FFEIZ. N, S, A, H &5 TORIED BIEA BE AN OWTRD, AQfE & ARG
D B EOHEBERE AT ~T,

FER  AQED L, ASD BETIE 36 48, M ARARE 15 s, HFHEMERRELERET
16 /C. ASDHEIFAEIZLE -T2, AQME & DFEBEAZ A5 & ASD #E Tl MN fE ik,
HEIERRSESFICRB O T, BgaRE, #EERE, FRIEEEIZ & T, AQE LA D
FAES 2R L7z,

Happy Sad Angry Neutral
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WFFERRE 4 BHRBIIEEHE D #1158 2@ iR

B 4 A =L E-Mail

AT - B4 TR REESCFER - i

HE (MFEH)

FLR ARG & U7 EHA S8R L ATEV R OB HE 21T 5, WMEHIIEN T R S GEARIMES K1)
Z W THEBIEBEOLAAWEEOEH 2L, ZHETDE S, BRI RECAL TP h L E—
Voa T B MIEBEIOMEI . BRI IR BN O R ERENCR R A RIFIC L AIEEOEW R LI
OWTH LN L TER, BIEITYLZE N EDO L HIREL, E0 k) REEOEG @2 QLE L
TWDHENEH LN T HMEEIT> TV D,

MELBALOTEBEN Z B G2 2720, RSO FHiEX AN 1 RS THH LERZT->7, F— AW
ERI2D NDOBETONEAEDONFEZ BT D Z L1k 0 YEEEALS NALERIZB 5 LT % 0% B
OMMZTHIENTED, ZNET, MRIESIE—AMOBETELDLZ ENHBAL, F— AMDOH
MXEEZ TERRTHZEICEVEBREDEDO~DNENZEI L= EZBEE (UL ToRESR) <
I, B—BUEGZ R L7725 — 6 72 AWRTIFAETT, 7— 847 HIROAITHRRIAIS S A H LD FER &
Tpolz, FIENEERFT HFERIL. T —FXINEFTH D,

ITENEBRCIX, O = ouIREFk & RIGIC OV TORF 2 ED T\ 5,

BD =R IR B W TR O R A FE L, BIEE 2GR LR S RERT 5 813L%E 5 Tk
WEILD S (BITORSIR) FHEINCT NI L2 AL,

FKEIT, HIRIGEROMET 21T > TV D, RHBLEE 100~200 2 U EZOFINRE (BOHIERTE)
WX, BT TREEBSEE N D Z L3RS (Ambadar et al., 2005; Bould & Morris, 2008) . Z 9
L7238 aR 1S OB & 12 X 2B OREN RPN ARIC b AN D ERET LT,

I Incongruent condition  Congruent condition
For familiarization .

Incongruent condition I

9900000

fime
Congruent condition

P000006€

time

0.6f

B roost-test

0.5 Opre-test
# s P<0.01

Preference score for target

o e o e
& & & S

0.4L < 4‘{‘\ q,"{\ .q}’?

Age/months

baseline period

vegeranies <P A EC Q@ 7 70O

{over 10s)

Neutral

test period 1 . - A A A S
diﬂete?:hi:}antily é‘“ &“ a @ @ @ G u k} .ki

repeated
presentation baseline period

\jgetables CeodedO0O0 7700 ¥, : SEm _expression

over 10s)

test period 2 : . \
m%ﬁ:r my D Ej @ @ @ @ @ @ ,L,'-} k} 198msec™, Peak
expression
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WHIERVEA | BURNRIZ 31T 2 ZZREROLHIZ SOV T - EETEOHAN D

OB 4 | EEHER E-Mail

FTE - WA | IR R FEBR RS - BRA B2

E=aCES X))

AWFFETIE, AR IZBITDZEMIE RO DI ZEIIHOWT, LR ERRELTITEN R
ICEORRFIEAT /R o7, AFEDFER, 2-8 » A WOBERIZEL, LT OZENRB LG R-T2,
<14 2-3 7 A TEHIBUVWELE 2 %4 5 5>

Atk 2-3 7 HOFLIRIE, BRLO WO EFROEEERBHIUL, FRNZER B L\ (Top-
heavy) XLV, HIC A DX E R THZEIIRENTZ, IHIZ, BRI 2T DEE

X, TEE A OEBNCROIVRWZEN AL o T, ZOFEERRE RS A
% 2-3 7 H ORI EE ) BUWELE ~DIRAF 3B, SEBYIE E ORI H 2T

HELIZEE 2 55, (2010 4 SR F0F e HEE SR R N — 7 H D
U= ay T ICTHE FEHEEEZH
<At% 6-7 7 H MW= F IR | 20 #5722 O LF T 45>

1% 6-7 7 HOFLIRIE, FAERMAUITKIL, B\ L TESZL THWDHDI0E, T
LY DI 2~ LT, LRI A e b D& RAHER T A E N HLHZ L0, FLITME
R % RENR VBTG Rb DL LTI EB 26D, — 5T, A% 4-5 » HOHITIE, =
DEIIRBIFIT RSN 0272, BT, BTGB HOWITHERDMEMIE T, 4% 6-7
i H CHEWEb DITKT T DBAF T RSN o T2, ZIWHD FEERFE R D, A4
% 6-7 7 A OFLIIE, BEEMED N DOFRIZOWTO A, HJHII L TIE T A
ML TWDHDTEEWIHEE A L CNDIEARIBRE T, G SCHg# :
Japanese Psychological Research, 2010, 52(4), 281-290.)
<% Ty H HORESETRDDEL THEATEE T 35>

A% T AOFRIE, BORESZBATEFDRNVEL THIHL, REREADIZID /NS

MBE) 0BT W EERL T, IS F2 MM 20 REN TS (Yonas, Pettereen &
Granrud, 1982), BAFIERELZ AW EBR T, BIfEETDEZA, £H% 74
A I0EH/PSWFLITH, RERTH I Z RO D RKENZEDN RSNz, 2D
(B | 2 BATEO TN ELTRIAL, TE0aJiZHDINT R AT/l k&
IRTER | B A LT Te 07y, BATE O FEITIEBILRIC, BUZH D72 TKRE
IR 28U LT T2 D ) BB DITIE, SOROBFDNETHD,
<4:1% 7-8 » 7 :Hollow face $Ef8 4501 L7V >

Bz BN RIS DI ~ZATEE TS, AT EEOED I H E-TRZS

(Hollow face $&4), ZAUzktL, 4% 7-8 » A DA
R __A k"~

X, ~ZATEEEESEST-EE X B TEAZENIREI
TolEot-EE ~ZATEEE

Tmo ZOFEERFERID, A% 7-8 » A OILEIL, TEITH -
RoT2bDTHD | EWVIHERFA OARTEIRICES I E
1Z, FRADINTITIEGL TV WD EDRIBE LT,

B DZEEHROMTICE T DU Lo EElDd DL,

B2 T L TR T 27200 1A B2 TIREE | ORLBR T T ZE D IEF I W CrRIEEL 705
— 5T, T LU THR L RITIT b AT RN AR TR 7ol E BT X - SRR 2
EOZEMIEROLENT, A TEEZ LD ETROEELFFL CTHL H IR AOLDOTH-
Th, FRIRWEMCRETLIDIT TIIRWEE BN,




A0 43t P43

W FERRE L D SER D YRR BB
A A4 Jen WA E-Mail
TR - s SR BRSSO

HE (¥ELHH)

AFEXRTIE, BEENRBRTMOEHEZ 2HEERR LI bzfEToL e bic, £
Noa2EGO THBRTMMREICES T 2ERNE L E2—3 5%,

B LB G M OGEHO —2I1%, 74 % F=IC X 28T MmO Thb, =
niF2f@EHY . (1) LV BENT A vy F—Z2 20 5 ERMTT A v F—L
FRAHANZZEAM L TR Z 2818 (TREDASOBEWVE) . BEO 2) LLY b5
WT Ay R=2D00 5 LHRBRIET A vy F—DRMANCEM L TRA LSS (FRAED
AODFEVE) NHD, T DOEHITMEANENKRE < SEHEDDRWEBIEEIE
WTIE, ZFRENDOKICIBWTEAS OB & ik U CTHRBRT MANE > THIRE S iuid, 84
PBECTZ LR TE D,

r/i_ — r/i

) —ODH LW ORIL. 7474 K BEMITMOR] Th D,
b 2 ESHY, (1) LEHBXIY BEEWT A T4 U2/ ERBIET A 714~
DORMNZEM L TR ZDHER, B 2) ILEHEBEXV HLIWT A 74 0 2Hi< &
RBRIXT A T A ORGHANZZEN L TR DEEN DK D, 72720, (1) X ETFieTr
A T4 EROTHSE IR NEN L TR A2, EAOSE IR Z AL
LTHRZ %,

TG ROMTEZ RO HERE LTL, BfEDEZA, (1) HOBHOHFTOEREED
frE, (2) BEH () o colElofE, 3) BEoFRToOI v -y
EONE.,  (4) HomE (T A MR L (5) BHEOEEAR (FEimsE
) . 6 TAvxYy R—. (1) T4 T4, B’EBEZBND,




A0 43t P44

2 B F classification image (2 KD RIGEHRHA N T T ¥V — Dk

7"3% EIE: == P N N
PRI | 4 comge v L 1 B 2 00 L
P B 4 | AKJTHEEH] E-Mail

FTIE - W4 | EEHMTR ATt o —~ 2 T4 77 7 7 v O—REMN - FTEE

Classification image (CI) &\ 9 R .LEZOH UWEBRFIEIL, BEE ORRIER
WEEA T 7 O — % m2E MRS CRBIITHRFIFTRE E WO RENH 5, —Mxi7e CT &
TITHEB Y 7 B /VEBEALTE 7 BLDay N7 A NEBIET 525, A2 Tl LW ik
ELTY U HHBEOE « KOOI —T7 ORI =#EL, BIEEORERINCINED
QEENEDLIICEBL TWE D EHRZ, EBRTIE, B, HoAaEE iz~ T
HOM TR E L, MEBEZORTNAELZERITT VX LICREL, frnLlie (X
1) , #BRE OEIE, SNBSS T RIEEZRL TWDD, TR RIG
ERLTWENEREEZTLHZ L Thole (REEICH NN LIZHEE) o F
7o, O RGAICE Y, 1S, BISLo 2 EEOSRMEZRE Lz, FEBROFER, ESLSE
ETCIXIZE A EOBIEZNE, DOMERIZESHTERFEHWEZ L TWDHD (26 4H
24 4,) , BN TITREEICR N, £2, MEBEROA L ZT7 73y Bz
X, B B, AR TIHICERY TR RiE &R ISl LTV D FITIEF 2D
7pinodle (IESLERMHET 34, BN T24) o £, REOFEREZ BRAESIZX LT
1To7& 2 A, HBREISIZVED S N2 0no T,

F7o, AIEENDREE L TV 5, BRRAM ATEZN R 2 — 72 CT 5% AWV TRET L
TWbH7ryxs NTIEHTIZ, BOS—BWathz BT ERICOWTHET 5, 20D
SIRTTCI, JREEBRIZINZ D /A4 Xb & T [ UBERP G 2 852512 2 BITHOR
L 2 BATRIOBOE —BEAT~D Z LIc kY, JISRET mE 2B DL A X%
HEET S, WE A4 XA NFlE, MAFE TED L HICi500%, [RREHIL 7=
CIIEIC L DA NI T V— Tz G TlET 5,

Bk T T BRI

B
M
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WFRRRES | B L 75 O N RE RO

BE B 4 | Ao E-Mail

ATIE - Bk | TEBERA MA@ T A 2R - W

BE
A DO ANDFEIEBFZICI VT, 2O ZNE TONERIZ, OB, b L <130 HOFRAH G
ZHDIIED DT E o, AFRHECIE, BIETORMAMOE (F721375) ZMNIcERG L L
THEE - L%, BlOEX YT 4 THHE (FRI1TH) BDEZoNESGAED NRE~Y v T~
T E Y LI, v VT A NMEERE R A R E
THMIEEED TN D,

AR £ TOMZER R & LT, XnAB il (S8
XA nEERESI, BIOEX VT A OANALEBOEDL
5 X ERE—ANITHL00Hlr) 24T 7258, X=

BOBADIED N, X=FHOHE LY bIEERNEL 25D R
ZEBHABMCRSTND, #2720, n B 1, 3, 5 | Cfi)=p
ERE ST GE . FEEEIC L D IEERO LA 'l ‘

%‘ %ﬂ(b‘iﬁb\o : : /C&i\ X %?{fglu‘% D 3& Liﬁfﬂf\‘j—é : & FTATEERET Q: Speaker X=A or B?
T, FEHINDEXY T 4 TOFEHRD LAIRGDIE )
bl TN TNDEEZLNEN, 20 bick-T | BT :XnAB, n(XAB) AWl LR
X, v AT E—F 7 \WRIEIMEE S 2 & 23
IRTA

ASHEFEIXE 5T, n(XAB)FRE (FEAM X EHEX VT 4 DAY A & B A AT T, nlalig
REINDEM) TOANREHW 21T 72, FERPD. XnAB i & [FERIC, X=EHOHAEDIE D
B, XeFEOEE LD QEERPELSRDZEDPHALNIR T, BT, n(=1,3,5 D EHEEEIMI L
IFENREPHOND ZERPOLNTRS>TND, 22T, X & AB OfiAGHOE LY K L1z
RTHZET, [FEENDZEX VT &, BIOEX VT 0 L OO NWRIEFHRY > 7 Ol
TN TWBHEEZ LD,

Kamachi et al.(2003)35 & OF Lander et al.(2007) CiX, BAOEENE HR A HRE ITfRrnT 288, G
TCEE A O Tz, —, AR Tidd 57212, Facial Rig System Z3E AL, E—3 3 U F v
TFxT—HEHANDZ LT, FrIEE R A PERR L7222 HEENE RO TO AW R EHREDOIEE R %
Tz, ZOFEBARICONTIE, LIRICE T 2 BEoafEMasEciEsnzbo s, Biishk
F =B ONWTDOREEIT S,

FHE a3 a=r—a b AT e
E LT, AR, EEEDELE S NT-5E O
TENL ST FRFEIZ OW TR N SE b N2, TS
TOHREEIT O, TRLEOENMIZE L TEH LI
INET, E3WoT CG BT VA, ERMICE
DFTNETFRTLETNVERFLCEZ, 2120, Cross& it Pararell {4
ERDO I 2= — g VBEICHBO T, B EREOIR AR
NN &St LTV BB, FEORMm T, o | K2 0 BEEHRENRRE O S0
B DA X KT L THEED 2 WX T holgns
H7EH L TCWAAEEMERH D, HEEHOIE. SLADAPERIREL T DO, RS REN DOFSE %
AT, 2 DX T, PEREOITHKIFT D ANID > H 240N TWDHHME, 14BRTHWD
W DRREENIZ X DEE O Z B 2 /2o 7z, RS BN O KB OFE HA A\ ORI E
PAZTFHT D ENRBEINT. BH—OBEIZKH L TZITENDEMED S, RUMELY R TWHE
BOBEIZX LTHTONDEMNDFR, LV EMTHDL I Enbnot-. i, thEORBE R E
SEVEITRZEL TWAEA, HEHOUMEMNPRIEHEIZRDEBINH T, 2D Enb, %
AN Extm L, ZOFRENFE UxtSz R TWARELTIE, FISIICE S 52 LTV A IR =
SH, Fe, MREINDIEMITAICELNELD EEX LS.
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WFZERREEA | YV FRIBER BB 2 EOBEAMBLEMED = 2 —n KB

A 4| kE AE E-Mail

ATE - Wk | EILRERF R « R - S oAt

BE (X¥FEHA)
e ta@%% ﬁiﬂ%éﬂé@{w@&wﬂpersonal Relationshp) DJER A E F 1% U &+ 28
DFEMEDFRICABR R EE 2 Ric T 2 Lix k<mbnTnd. 2o X EEFERERO H 2 E
RISk % B PE(Personal Famlharlty PUF, fEARBITM) X, BHEOBERAEIZ BV CIEFIC
HETHD Z EIMMTEIFEICEEIC R STV DD, ZOMRERIT B AR SRR STV D.
AW T, BEEICBT 2EOBAMBLIIMEO =2 —a U RELZH 0T 5 HAYT, HEIC %d
MEMATR ZE R (1-DMS #8171 O YL RIS T IEE A IE R (AITY B b= 2 —w > (B
EMEODHDH=a—n ) OEMEAIEERSK & BT 21T > 7.
I-DMS B I, PV ERR A ER Latg, RATIM 2R S h—E OBEWI O,
B2 2 N DB G727 A MR ERESND (AZRR) . FIVIT R & [F— Ao g
WMERETHZLEERIND. T20L, RARBEEORE PN EL> TS, HGEO ANYHFE—
A 1-DMS task THhIUTZOT X MR IEM
LD, IEfRET A NI o
Sample Nonmateh 1 SNTEHEE, Hon LoD
e BIATEISE (L/s—#iL)
BITHETa—ANYENE LT
G255 05, EffT A Nl
ThRWEES WERIE) 1%
B IR HEFIZROT A H A
Personally Familiar Faces DEREFIRL IR
< V. BRITCIXIEME T A R
DER SN D E THERIE
KRR/ RES. [-DMSET
B (EfFT 2 M) &
LTI, ARBLEMDOH 5 4
AND N D4 7 Hm OB (28
A & AE AR ED 720 4
“ Personal Familiarity ADNDOIEFEAZ R &
Personally Unfamiliar Faces (Odeg) g LTHEMTS (MB2W) . B

4—’7 Persoinal Unfamiliarity —a—u L OEMICLBEOE
BLOMFHTIZ D720, 1-DMS iR

_ TIEAT A MKW Bz
<\“\ @ FTRCOEMOBERE L, K8
FFENEICxt3 5 AlT B o
= a—n VM (N=41) OJSENT —OMBREICE ST ERL, (1) BEAREEEDH S
N, [F—T AT o7 4 E0RMEXORZLEM, Q) EARBLEMEOH D ANHO, [F—mX7E08T

AT T 4 DR HEEM, Q)BMANBLEMEDOSH D NWD, BieD T AT 7 « OIEmAR, 4) E
NBLATHED 72NN D, BIp DT AT 7 4 OIEmEBAM Tk 21T - 7.

EBROFEE, OAITvTFOE=2—1 EHIZED, BANBEED S 5 EICB L

TIE, BEOMEIEIELRWVEDT A T T 4 T A MEBRENTODEN, EOTAT T 4T 41C
WIFELRWVEDAE FRE SN T RN L, QAITVEOEH=2—1 VEMICL Y, (#AREITM
DIRWVBICEA LTI, BEOTAT YT 47 IR INTE LT, BARSBLENED 22 & E# A/
BUEMEO & D BIIHRIC OB SN D Z L, Fo, @ AITVHOE= o —r BRI X 28 AT M
DI WVEOERBNY, BMARBLIEOSL2EOT AT T 4T 4 DORBELV L, HELIND=a—
0B LI OERENNESNWZ L, REPHLMNI R -T2, DLEOREEND, AITv BB W TIEE
ANBIBUEMEICHK S X, FlO=2—a U REIPEELS N TWAD Z EREB ST,

Facial Identity%s.

Identity 2
Identity 3

Identity 4
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5 B L < BAZE L7 AR NBRMEEAS A A — > 7 & & i dif & O 7o R B O FH B
WIS | e . b '

BB A 7 M F E-Mail

ATIE « kA | ENCREeh - sRERIFSTE o 2 —  IRRRIFSEAT RO ST IEED - R

e (®EHA)

POV TNRBREER X, B A2 B YRR B 2 JE IR R D (& BRI H 0 | AT
(27D TE B %I H Y TEO BF L 0 FALIZJE T 2 TEO By b, AlalFk i,

BT A DBF L-E L —H—a LT hF T -Alexa 555 {EAIC K D AERPRRAHE
oA A=V 7 HHWT, TE OB BIRT D AR > MIES3 % /Mg % TEO
BNICABRANTREL, ZOARy OB E GRS 2 IGEEZ TN, £
7o 2O TEO B OEGH AR v MTHIHIMEAPRRREYE GABA 7 T =& | « AV E/NLEFE
AL, ZOHEFENTH S TE O ARy s ORI a2 g7,

TEO #F D FH AR~ N OFMFSISNEIL, T > & DA T TEO B D AR v MM~
T, FL—Y =AM TH D TEBDORAR Y FOBREISHEE L0 EWFEREZ R L
77 F7-. TEO BOPH AR Y hA~LATELFEATASZ LI2LY . TEBOHEE KIS
DRELKEDLDHZ EZBE LT, ZOREREZHE, L —P—1EAEA TIERWTE
FOFETIIEZ 57, £/, TEO BRNOILE DAL A~D L EAFEATIE, I 572
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1HRE4 Holistic and featural aspects of human face recognition
[P T~ X
Zorica Stevanov, Dejan Todorovic, IRV I
K % ?Jasmina Stevanov E-Mail

'University of Belgrade, Faculty of Philosophy, Department of psychology,
AT « 44 | Laboratory of experimental psychology, Serbia; 237 fE K2 SCEAF 42, Kyoto,
Japan;

ZE (¥ERLHA)
This study examined holistic and featural aspects of human face recognition. We have conducted
two experiments in which we randomized position (canonical and random positions) of the six
“key” face features (eyes, eyebrows, nose and mouth) and their way of presentation to the
participants (simultaneous and successive presentation with and without inter-feature interval). In
the first experiment six key face features were cut out from achromatic photographs, while in the
second experiment the same facial features were represented with dotted outline (in the first
arrangement stimuli were comprised of facial features in dotted outline without face contour, in
the second arrangement dotted outlined facial features were placed within dotted outlined face
contour and in the third arrangement, dots were placed at the center of canonical positions of
facial features within dotted outlined face contour). In the second experiment stimuli were
presented with seven colored photographs of comparison faces for the matching task.

Stimuli in the first experiment: b) canonical position of features c¢) randomly displaced features in simultaneous presentation; and in the
second experiment: d) canonical position of dotted outlined features e) randomly displaced dotted outlined features with seven colored

photographs of comparison faces

The data revealed that participants’ performance was affected by position of facial features in
both experiment. Firstly, the highest recognition rate was achieved within canonical placement
regardless of experimental conditions. Secondly, inter-feature interval enhanced face recognition
rate, however recognition rate was higher for simultaneous presentation comparing to successive
presentation. Thirdly, in the matching task we obtained that recognition rate was statistically
higher than guessing rate. Additionally, the highest recognition rate was obtained for dotted
outlined facial features placed within dotted outlined face contour in canonical position. The
results of this study are among the first to show the evidence that shape of facial features and face
contour alone can account for successful face recognition.
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[EE4 Prosopagnosia due to right unilateral lesion: a case study with autopsy.
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Prosopagnostic patients on autopsy typically have bilateral lesions. Here we

report a prosopagnosia case due to right, unilateral lesion, including autopsy details.
The patient was an 82 year-old, right-handed woman (described previously as case 2
by Takahashi et al., 1995). The diagnosis was cerebral infarction. She was unable to
distinguish family members except by voice. In the familiar faces identification test,
she had no idea who family members were, although perception of facial features and
facial expression were normal. She also had difficulty matching unfamiliar faces.
Using MRI, a high intensity area was found in the posterior region of the splenium of
the corpus callosum of the right occipital lobe. After onset of prosopagnosia, transient
disturbance of consciousness occurred twice. CT revealed new low absorption areas
around the left angular gyrus and on the superolateral aspect of the right temporal
lobe. On autopsy, soft lesions were noted in the right fusiform gyrus - lingual gyrus
and in the superolateral region of the right temporal lobe. A small linear infarct was
found along the left interparietal sulcus.

There are no reports of severe lasting prosopagnosia with autopsy details with
right unilateral lesion. In this case, prosopagnosia endured for 22 months before
death and infarction occurred in the left parietal lobe only after onset of
prosopagnosia. In addition to neuroimaging, the autopsy revealed that the right
temporal area, including Fusiform Face Area, is essential to face recognition

processing.
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