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oA o] Folx]= doJFHADE ol
7] 98t 27)dTe ERe oAl At
GPA) W) Aojet A
Aofokdal 19} #EH HIIe BAdE=
2 EolATH(Previc, 1991, Bookheimer, 2000).
%

l

o

9L #YT § Y= WHEC] EEd dy
ME AGgATolA AHEEIY APTHE
o] we} dojete] AAE 3] A AHE
Hi gitt 27|AFME dojel dHE ¥
goom vag WaUA d95o] EFH
1, Aol o]28X s 1Fo| % IFG (Inferior
Frontal Gyr)7} 1e1e] elm|#{3l Ae]e} #Heo]
rket Zol, FAAQ Fule Fo] dofe]
7153 ofd #AAV} YEAE Hele d9A
NA] o] 2A] E AT (Bookheimer, 2002).

H o} dole] #AE ofalslr] g ATl
Ne LA AZATE F2 A
Itk 1% LAATe A Bt ol
alae] golalA ke Held AZAS

NsAQ A Sal #, 97 Az e
71eEE EFE Sivke Aot A=) &
wE B BAT da A dojad
SeldN BPAST @A Aol Melw
ok w3 g £AEE dAse EAE
dsaa ool Ee JPdEH = A
oI WA AR, TR ANFAT L]
Ql AREE(objecrs)®] ARIE IAE A5 A%
AEHT Al ofels& =tk 1 9ol
Fee] 3k =7k Y| 3F 1 Hcorpus callosum)

o] £4H Bg W F A} (plit brain patient)?] <
W AZHREAIS S (neglect patient) 2] A7l A,
WA 1ok AaE 15 E 71EE
gk Aol 7hsstA =Houth AlgESl &
Hell A F2}, dojo] dA} T2 oA ¢

A APER, 7l FHY dEs
FHoM e Azt ek, 2l S
A dolel AdE AEEL #AudA, 1 9
o Aelv Fof T2 FHA Al Az
dria gt w3k, A SHdA 2=

=
FgH AL FUAQ) L e AS
- [}
A= =

=

rlo

=

L71= AS $AEtk . S Previe, 1991).
o17ke] Yokt uEdyE vlwol hat W

8
Aol el Ha e Wk (hemisphere) -
Al SRl gk A5h EEekA JAFE L 3
om Fde Ad 94712 PE(Positron
Emission Tomography) ©|1} fMRI(functional Magnetic
Resonance Imaging)E ©]-8-8F 147} o] Fofz| 11
Set. waAe Age F2 AzdoldsE
o A% Uspuleh 1Y EE AR AR B

hemifield presentation) & ©|-&3}0], WHEAIZE &
B SN F e
oA BFSARE FHAT
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-
=
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22 FFH / 75 AV EY BAMOD LokE B2 TI0j0) TSt AL H2le] 54

[l

Mo

(Tzeng, Hung, Coteon, Wang, 1979). Z13{\} 3kz} 3tale] 222 AAlEE AHoA Afolz} 9l
£ AHgeke FE dERIES deR v B AFeddE o @29 AlaH, &
B YIS o|8F ARANEE B4 £ F4ol ATl WA 4FE A%
AN $BPEAN ol BEL AT AR GAEE A8l AEALIT . o]
B %) S LE QI E AL QAR R0 ekl Gl
QT G el A% @A Aol & o] Badlt. B Avel a2l A
2R AZOlE IR SIS A @ b FHA SAe] Sxel o delst g
olFel AFolghs ©l 71T (Tan e al, o] §lom ofd HZEuE FHA UEA] 7
2000; Tan, Feng, Fox, & Gao, 2001; Chee et al. SA71EE G 7S o] &dte] YolH gttt
2000). B AFdMe g2 A9 Hlwslr] fls)
NZFHel Relsh SAske dul ddolsh  pe EeRAN JolHolE Arg 3]

ouEQl He7h A el W) A 1L doldolE: AN g e Ao
FAIE dold] FeARl 54 o ¥ 1
st dool AoVt drke A& ARG 9] Aol
B dFelMe dol <AelMY HBPsE  thelsE o 2004). wEb & AFeME A
FE R gt del/lA oA, dole] ¥ %E‘rﬂi AHEEE @2 doloh do] dole
Bl #& A, S84, & 33, a8 4% AET ARgat el RE A
oA Aeage Aga deld Stk oE FYAE ohdEl FAARE AHS
ZopEApeh @xje] QWAeA JHE 2 Aels - oA Qqu|EH Azjabgel ofF &oldlA o
Holg FEE P #& REH, 3
< JAAR sl dA] Aol BE KGR
ATE & Az, AFHE BA 9 o] F
01]

g G WS sFsAo
|

rlo
)
o>

Bixke] FejAel O] (visuospatial analysm) Al #A 7R 1499 A AlEL 7 o2&
7b e eiMeiith. derolE Berol® AF o] Hﬂxﬂﬂ%éﬂﬂ SYE e T =
St e dElEs APAR =Tl kg, FadE,; 24, EEEAL 15A)e] B
MeE o] 7K e 558 FHAA 5 A ?d”cqc]-,\,\r/} A48 A% A a8e A%
Aol QA Il WA= FFE dol B 2 PAgA Awe g 82 ig=x|d
ol k. ofw] gelxl whel o] FEL & fat ojRal Fy|Hown GBS Eedu g
ol T o] &ElE V1RE e EFEA =2Xd g8 gRE AR wokm Ad o]
otk A duple MR el AAE FAo]l AFHAS B JAARA A3
Adad dols FAehzd 2 & A gu £Pe AF gk

7F & gdE O]%DP i Li o 17‘% Ql

2 2 Ade AseR A
AREolH AMER #HEE <

)
=
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Al

=

HETEIEEDE

S HESA A= FAEAIECIUTE AL
H A5 dutdog ol TRoh} 7h
wek AEL] o] BECIQT. o EW, /v
qoko| Sy} e B2EE AAIAY H, AE
253 Ee AFEE A3 A WAL

Sol AT 499 A8 47 v
o MuAZIA AFHoE AEHE BE
o x}el, box car TJAFQ], ABABujE{T}elo] ALE
=L & el g dolrh 2 Bt Ase
B AANENAL, 12 o]F 12 T A2 shHe]
A=A olH & Fo] oAF W NG
3 AR g Je] dEdolE2 AR
“olEolTt. ahtel Bl 4
24z01t}. A@AA A HEdo]
ste &80l vlolla goldolE AAleE

frt E59 ANeAE FHHe

=]
5

O T
it b

=

o
1 =

2 Pz E5 EF Aolde 7AA
g Al 7bed 2dE0] £
AR R AR AAE]
< 3pdo] HSith o] A=
2 QAIREE ApFo] AA|
7wt ol &3}
A 4 HEEE o
2 AA A Felld AAE AH A9 5
A= 32709

YPAES Aol A7 A P8l
A FEE it WAAEY] wEE 2%
871 Slete] F Nl WE (butonp] AMEEH A
th SEREL g S oJofuo]d gl

=]
55

AA A3 dolHe )
7F MR 7]7](Oxford magnet, Varian

console, T GA| ISOL #A|ZHE E3] o] FH
31 Echo planar image sequence(®PIV} AF&-3 %]
o 9 gfels e 47 4 moe|U3
o Al gAe FolAlA @t B A%
A9l Hlo[EE2; TR = 3 sec, TE = 35 ms, flip
angle = 80, Field of View 220 x 220 mm,
acquisition matrix = 64 x 64 0|} AP &
3072 axial KA HollM Hozo)e]
o]z} dojHrt.

Aol AFBi= SPM9Y(Wellcome Department of
Cognitive Neurology, London, UK)ZR= AZEY]
ol ol&sle EAMHAUT. Lol AmE2

L0l W (motion correction)ys A Al
H, A A £ LojHd HlolHE
o= o] o FefAA Hrt. 1 o] F ¢
7 BH(co-registration) ©| Bh=  #F-2 AA A
dl, ol 7154 ARE &7 Ao 295

- 7/
Aot AT 715H % ncion

Fay
=

A e TV [

Q0 Moox N o

image)®] BHAHUES 2ol 7| S (registration)dl=
BPolt}. EF H9 HAE & YANA F
= 733 (normalization) FF = ARA ==
ol HHE& Bl el 71%H Fde] g

Aol 9AS @ 4vb YA HrkTahinach &
Tournoux, 1988). oA JAHo[HELS wlA|
Ttoz A stemoothing)ol et wElE P&
AAA =Hzd oA FAHCE full-width
half-maximumFWHM) gaussian fileer( E-2 Al 7
mo)E AAA HATF A Al ARHE e
U ZFh(contrasty 52 hemodynamic response function
HRPl 57318 HAR] mauix2HE AelH
o] AxkE AFAAAAL SOA, stimulus  onset
asynchrony)ol] olafl Agdrt. B3 Flo[HEL
U F & (GLM, general linear modehs A A
TR #E 7 H
ek AFmr ol o icoe)ES] #he

BE B voxd) 52
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Nz EARoR HmEold 43H J9&
AREA HYrh 18 Bz} )0l

AARES FAHEHRRY (random effect model)
= &3 EAESIT BAAH AN A"
zxgEe 72e] 2dEd da v -7
ZGimple  1-test)yE 0|83t AEEHSGITE &4
B 94 Poleh AL poue T Lo}E F

o
1-
=

el W} Aolh i, < 0001 A=
(uncorrected) 7} T F719] AHAQ] W]l A
AREESIAL, p < 0.05 (correctedy= 7] A A2}
Hl el AREH T

o

]E = zﬂ-]:]—
BOLD(Blood Oxygenation Level Dependency) &2}

e 5
= T

g3 Haid o] BOLDEHE £3) B4 F
A7 ST A2 1 THOH o gk Ak
Aol T R vj3) B2 A 5, 42
AUzl e Yl 2e 5 vt AR
YR Wgts AR oR FAlsH gl
AFES AAAcn AAT S 9r}. o3}
WakE alFErARl T dAAA THE A
o] YukAQl fMRI A3 A7} HoF= G4
31E w9 GAgolrt.
ojole} 714 A (baseline)

CH

= Tl tigk Al XEle] BY

(middle frontal gyrus) 9] B
Hvk FEE A
ZAE A} =23 7 VJ_
497 BEAN w3} A7
snel BasE wAE 47) AU
AL AR BEoNE e
WA=, A=
frontal gyrus)©| 7 HREZ=NE

Holl sjgget. oyl 2k ?Zooéoﬂ A
& BA 79 @Azl vEo] ¥
3(posterior cingulate, BA 30)2] &
ATHE 1 F2).

5]'3-74- oﬂo}i 7J;<4 H]“!

-

& At 248

FIEEe AP Folurt 4d B4
= AHHEE (¢ < 0.001, uncorrected) FHFT F
4 FEe] AFHAE (supramaginal gyrus, BA

40, Tal {x, y, z1 = 66, -44, 36, Z-value = 4.49)
o st AN, 1 e, N &
T3 (BA 21, Tal [x, y, zI = 66, -50, 10, Z-value
= 4.09), ZFF PSAF3BA 8, Tal [x, y, zl
= 24, 40, 46, Z-value = 3.75), FHT- =%
3(superior temporal gyrus, BA 22, Tal [x, y, zl
= -56, -48, 16, Zvalue = 3.7), FHH- =4
T3 BA 8, Tal Ix, y, z] = 46, 18, 50, Z-value
3.65), FHEE TZOIAA3|BA 30, Tal [x, y,

z] = 2, -50, 16, Z-value = 3.53) % Fabg %=
Ay FEe] AdE (precuneus, BA 7, Tal [x, y,
zl = -6, -54, 48, Z-value = 3.49) o] AJ3}
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R I PN =

B . Yofeto] ¥ SEHE 7[MM (baseline®t H|wstS mf BMSLE LAY (BrodmanrYez ¥A| )A
X2 (Threshold®| pvalues p € 0.05 (corrected)OIEt. x, v, 22| RAIS2 Talairac®ll 26 Ex3lE XES
0L}, 7-values +-SAIXE ~EAHIXIZ v 2 A.

Brodmann Area Side Talairach coordinates z-value
37 left -38, -62, -16 64
19 right 30, -74, -16 5.63
ol 9 left -46, 18, 34 5.23
9 right 52, 34, 34 4.66
46 right 48, 36, 18 4.1
7 left 22, -56, 46 4.05
37 left -44, -60, -18 4.85
8 left 2, 26, 44 4.58
=1 7 lefe 28, 52, 48 456
30 right 18, -66, 8 431
19 right 36, -74, -14 427

2 933+ It BLY AAcheshold) - 7F GERiA] @ oz Ho £3, 4
29 pralecld ol B2E HW VEE B FYEE PR AAGonR IrHd
29 BYsh PIE Y ASNF B ANl Aok vehdd g9kg Aol

oM TG FEel FASKBA 19, Tal Ix, y, ST

= 36, -78, -14, Z-value = 5.03, Tal {x, y, zl 2 Ao 94 AEE AuEE, WA, G
= 26, 74, -14, Zvalue = 497} BAESUT  ©o] QA9 Y|AME WwaslE A5 #HF
ash GEo] BT AT preeeniral s, LT ATY 3o IS B 5 905
BA 6, Tal Ix, y, z} = -56, 0, 46, Z-value = 1, Z5%3)(middle frontal cortex) F-39] BA 9

z

ol

5699 YYBE B 5 gt el g4al % g QHI FG9 BA 46
o BHRE BAT £ YA NE A7
w o AEd sk 9 999 B4 B N4

[e]

WeARE BAE A 929 doldols] & ARAeD 7]
ol Apel7b vEhA] @St A=e Yot dElA Tt (Courtney, Petit, Maisog,
AEE GolEo] FA Q] WALEo|9 1, o Ungeleider, Haxby, 1998; Owen, Doyon, Petrides,
o] AL Jdolwrl o} 2 wolo|oly] wjF & Buans, 1996). H3L o] ¢ QAy|%T} #

o, % AUlel AsE@milaiyelel Aol Adhs BE 245S dddFe o 34
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= Tl tigk Al XEle] BY

Aol 434 =

= Oj?% %

Rzt
E}j_ B (D'Esposito et al., 1995). &
olgdt Qr|7|date= Hedo] AN,

HA}

SERE!
=k

T

¢

—_

@94 H@AEe] AEH} FAEo[T= o
£ dols B Aelof 315l7] Wil , 9
e ojdolE Ha 119 SAHe A
71ZE do] o) EA] 7&%% &t k &
ColEl@ F KA 7S,
122 3t ou &<l
o] Fo] 3
2 ol
A 7 A=

=
=

it ruz X

N

o

N
N

E

A&
1A o

g

o

o

]

it

214 Slth. WA, dole] FE (orthographyys
U 19 A1 BE, &, S-#(phonology)
= &otd 1 dolo] on| A (semantics) A&
wste s ARTD vt AR 7
o] e on|Aele #AHAo] HHst=
A FEo] wo] 9QuhPoldrack et al, 1999). &
ATdA= oAl Aok v §47<1
Rl oAl Hele] AAMFlA o] F
ol gAsE A & 4 gk ® s Fm|
iz Adp= o] Fiel syt ool
IAIANA ZF8A velsiths Heltt. <] ﬁTJr
= HRAEC] =g EIolR ARl
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Al

=

HENEECIIE

O o
& 3

AtEelZ] Wil 4
g wolg thzy] W ol
A7 Aoz W & 4 Sl
gojetel 71AA waelM FEE
BA 79] leﬂﬂ 2 ok Hipo ] BEA

O 01—

ojgtolgta

HB =
T TS
[¢]

it

‘/]rE]r‘XAL‘:F“ AL Fv Sl AvEa & ¢

itk A% A7l olahd, Ba 72| 24J3te
Nzggel B st ?94@%% g
S axe] WA F2 AHEel Alzb A
BEe] o B3 A givta A sl

(Lepage, Ghaffar, Nyberg, Tulving, 2000). 3k ?_]rﬁ]
wE A, o Yol B

l‘

(medial frontal cortex, BA 8)©]3iTh
Bz il A apa A

T19t dAHE oA Al (oculomotor system)
ok #do] = Agi delA glvh (Fox, Fox,
Rachle, Burde, 1985; Shanton, Deng, Goldberg,

McMullen, 1989). Y&o]5S thoE g &

of of

=
=% [Clan]

& Al WEAFE]
A e WG WA drkn
9l THHalsband & Passingham, 1982). ©] l"%—?%oﬂ
£4e qle oj%q gAon Az

ol-gato] g
disl A=

Sk Aol Bt @
z];dzqi H]JJ—O}}\/\E _cll’ o]
b wEaA debke. o A
o] B3 Al LZ}—] Z 3 esurface form
of Hanga) 9] A1 e BA Sk A
A =, ;1 25
EERE PRI
2 AFAM = f,‘—% A3 (posterior  cingulate,
BA 30 Beie] BYEH et o] el
243 Al dEdole] Aol YERsit
= Eo] LA A

A

[}

[e]

=

(visual attention) &+ T 0]
E}(Smau et al, 2003). & AFolx
243t Uehd Ae AN
@ 194l FE 53 9
e, 82 FHr) e A2

Belo] gk F24) B}
329} oJojel XA vlwdA JeERE B ‘ﬂr

\__

B 243 Jo2 74 FE A dopt =

4 F AE3] (superior temporal lobe)o| AT} /;j_
FATA FHE T BA 0 GG A9
Azlel 21e FAUF vtz B EATH (Simos
et al, 2000). “FEF3]e] ASE o] 9} H|s=E
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|22 IEH / Vs AP SE Gaioz Uoke s T oSt AlZHA Xz2le] 54
dete A & 4 ddl, TGl $474 Bl @ NS 2o Wk € & 9%
]l ] Awkzt #do] gtz il | 54 Zolth.
Bre PAshs 30 ARG S4d BA B A7eld 1% o) sl sleuolel @
#F AV} vt & Ao Booth et al, 2002) B g7t oojdtolE FAHAoE H|wdt

ofgfel F Je 2
oA FEet Hecl
e AAY vk #AE 2 girt.
2Rl HE HAGY A= ok o F
7b BA AR, doldo]d] QA= ofn] H
A7k A= 1 DA vt
Thsdithelss, A7, &AL, 2004 Kim,
Kim, Lee, Lee, Kwon, 2002). ¥ 9e] Azl:=
$=4 AABS gFUls Folgole] <)
Z gElo] e A EAERR] g N—o];}
RET 248 Apsh) . &2 odx

v}
(threshold) ©] 7] 3B =7to

QIAA T el w
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<OBSERVATION>

Functional MRI Study on perceptual processing of

Korean words, Hangul by Korean native speakers

Hyo Woon Yoon Kyung Duk Cho

fMRI lab of BSRC, KAIST Dept. of Psychology, Paichai, University

Even though the Korean words, Hangul, are characterized as phonemes like other alphabetic
languages, their shape resembles more morphemes like Chinese characters. The main purpose
of the study is to explore the neural mechanisms of reading Hangul and alphabetic (english)
words by Korean native speaker using functional magnetic resonance imaging technique. In
the results of our study, the activation pattern of reading english words looked similar to
those with other previous studies. The activation pattern of reading Hangul is underlying
similar mechanisms with those of english words at the general level. The significanlty different
activation was indicated in the BA 8 of the frontal lobe. This area is known to be relevant
with nonverbal higher order control or speicific visuospatial analysis and we suggest that the

recognition of specific surface form of Hangul might be related with this activation.

Keywords: Hangul, fMRI, Attention, BA 8 area
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