A . tudyi‘tﬁalﬁlp‘c‘c&rfcﬁ t‘[erfspatfl]frcqulfy

n
bt B 5 W m tnd v W g

| P S
Department of Psychology, Center for Brain and Cognitive Sciences, Peking University, 5 Yiheyuan Road, Beijing 100871, PR China
Department of Neurology, University of California at Davis, VA Northern California Health Care System, 150 Muir Road, Martinez, CA 94553, USA

Al sec gC deMayaeq 3

Abstract
Objective Thg g Uy mfy 1B ® & ¥ &S Hng m un@rl}’m% FSChs 51 mVl gl o flprca® of Y(g Be g Bgfr m
g 1S il oy B o S mEp 8 UdAndl ¢ ¢y G5 5 ¢ e Undgondhe

Methods® ¢ § €13 dR2mp € g 2L F o) &€ r & dr ml6g We4e h SEN 1Y n&dt B8 B eaeq e,
s rp unanx(s, h$h €€ ulkr hf n? FAYBEKE Unds 4 mmgb adbﬁ‘nd\ e ¢ -balarfch q C11mfiSyl
ng *rind Y g dmy ¥ Fy rrifh vg Bl €1q . ¢ al‘f‘lycd.5cxa mf h Ei ba1/1 €313, 5 Pn mdyq 1 R §
§?'1‘al MyrdSs ¢ mg® IfcdeJ Frnp4g 1.
Results


http://www.elsevier.com/locate/clinph

8

S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865 1 51

] [2] [0 e o
BB R EEEE

H

i
RARRRAR
FREEEEE

a b

mp Undg 1nfli1Yed 1n.1¢ % ag Ud}’&)

RE 1.1 Y 1 tg e e
149 Hand(b)ﬁ' iy -PRged g B

b adbind g B1° e %y
AE Gy 1Al

19,4 & (Hn?nd H' ke Yy, 1999, 2002 "Hne, 4.,
1999b).

A mngtl@ h)pt SS’tKrP r[ﬂlnll‘l
tp g balprcccd: © 6 o8 I lgcﬂsti]d‘?dc’i ©n #1Y.
hY Ay 4. (1276) ry & mlgtralc da¢] €13 14 hp
§§ ¢ n§ B fralpr s m&4nd] /hlth Rrggy.
l¢y mé ¥ed st § tﬁlandl'altar gt? %tc adap-
14104 s@\? ¢ F4m§ ;3 ?nd hi&h E Ty
f Undy H§ ¥ 2Py m%rcq“rfylha, Mgy dg?"hcdt
§ PLak 4l crthanggha. Mgy %fc:t n§ ¥ 13,4 k.
 hY4 rﬁnand K n(1?* Dgh ©dp Yy Fr Myl
%4 ng ¢ m® L 1Y &4 dyfn hish lygah 15%
W l¢nsu|gc‘«s e 1nv1@d1n ok %Ak bl&mfl}’mg
W, rmyg ¢ “ndtlnHLIn‘mt,hlgh
£4 1 crc mrcca iY&tC‘Cdd?mgl&ml‘%uS
19 r m. Tre e 1155 UEE 4y 19,1 JRhanﬁ]Splay
al?YrPlnﬁldﬂlng rrﬂlna.,l%éitﬁlpmf
¢ rp Undgg 1nff1 K& hlgh(dal:"hanﬁlsarc 1y

YnE€pr f1nd ¥ 1HNFFIL

11¢r rCcar‘Wr ¢ dnc‘,1y dAnpU3cd, &  F

MR R undstlnﬂl. Wrallna}’ FRRLT f1t51¢

g B e @ e 1C 59 ACr p ;‘% apd, hrtr e
ga,ln.lﬁlfl © 13 I@t hagh ham‘?]S a2 mvné
de Fe mrp o “ndstblnﬂl h Yd®11mf}®
tl¢ b advamag In3ddgin g § B €9
lli x;crc € gyr mmhbg 1 n ¢ éw F‘ham?]s by
¢ mvin§l Wy 1nf1igh Ud

hanl?
gcalgng tﬂll ] €3] lli"?c
tl‘?c Wy B 41 §° hifhylg
4 B &rdcd l%\y clgli mé&, ¥ Spc‘tru m Ynd
st lnal ha l’llgﬂ? I°r andtraly r Hlnglﬁrcs lis
tﬂ‘kt i sPal fld rﬁ € ¢ra Is leq mndéc q~ Undy ¥
hiShpd pd P iCr mgfﬁnm[ﬁc ,1¢ g b Tagap
ag(adckcalloag\c 3
C Era ‘age ¢ € )stlnHIF vi¢ Ander i} ¥
' ~h1gh? °r m&, u?cllmnat n&l
¢ 1 ] undstlnﬂl(nglf € al OLa HbQQd und

o
©.TR fyh g Sy
- %% dg 1nf}y hth

Eyrom

199319962 ,b, 2000 | @ nb%, 1., 19997 By n, 19%6).
C qinfi* Ry R By (r dyg)g r Un€ d by
& lﬂ‘s (r dyg)y ¢ wyr u+ 149 PyySrg ¢ 1 4° w© -
€j®d n? PAybegg Und NlunularfeF@]sftl@
B 1% nd & r °8 3¢ arrangdsuhtha“ paec -
A¢raEd 1Ymf f® ; Anyghy & Efg lgli
s fr UndmEd k By (r dy ¢1%Cs,) ghm,l‘?c tlﬂﬂl
1°qUnf gy ¢ (I bBekE Und. "y d ¢
¢ g% ncllmnalc a1 1 n&dy e (pec A¢raEd
lumnarfC &€ € 4nd,y huF d¥ee g infl1 gh §
“1 J S (ng1¢ c' ap 1"0 a nba% Und, 199 3
l”fﬁ,bq s @ C sY4.byh d balandl 1o P my ¥
‘' m undstlnﬂl Hgl I ﬁmlcdcrluﬁw ¢h
r i 1y g d by ¥ high F‘ham?]s. ngw
e' 1. (1%%0) gh ¢d¢M * mvn§  Fbys lir st
balarfmg CstCd g b%ll1 1 ¢9] m%cc[fc and
uf©aCd 1 ¢y -§ B gpSC . g @ rrb a Und
(oS 100Gty ey R 8 W T afagat
lgcr@ r b adbandsllnéal ?{Cllmrﬁcdby' Qr St
U:lla[fln FStIH‘HI a“dpssw‘ Ktﬁrtﬁstlndgll Crc
pCERCd my® g ¢ PFrplry; (K vg¥W €ld
Wi € Fr B gy Ce© [fc ¢ n § Ealandl A rm
a 1,1,Fa€'°dby‘ Hrd t balarflng Wyargudtlﬁ

hffstrrsp 'f‘ F'ham?]s Hy ® K
s Uyrde bal advaﬁynlg W O S 8, ccn
g balandl‘alf @i ny Bed n L.

A yh Uy F 3 r° ﬁmlﬁdst”d‘?ssd’ mgri® ¢ 1

f asPc‘ts f t1¢ * Css mgf ¢ m "ndgintliyg
]gtl tw F Ifc fV\l J S,tw ¢ gﬂ‘ll@ and
ﬁ Ya I‘h‘hang m und’rl}’mgt ¥ F g Fing i

gt U agigd and § By qea] merfe;e #e ge
s il UfPd. Frogage, M A g,w g B
pcr‘cpglndﬁcrcm\% e nlh adkipdandC @ Und
i1 8¢ g W Fae o avdiate mCB 1ofl 7
hy ¢ ¢ $9] gs"’ hé ﬁt Bcnrc 1€ d3 h Ugh Bl Y
s "S5t 1 1 1 mVlngl Jsgr m* o Yndgointh
s\l s1¥ 8 balper‘cg 1 n. [n@ddy 1, fﬂarctl‘? Y41
e ng my M nd’rl‘? (F Climfin p § B
C‘e&[fc bys l@r st BRag n® .ﬁ P ss lbiﬂY§tha|

¢ mvmn§l éﬂsr nt und,lrrﬂlslrpl}’d’lagt

w g lng lp‘ pcrt allstagé 1o if}y €1V,
© mvin§ 1 e 'ndg it By €€ n
s HEd]ys S. ﬁms i 8 balpr s mEVEd gl

E chavual st 'dSg ¢4nny ¢Fay K ab ¢ 40
49‘31]‘:]5 4 Y fyg lndfatcstﬁ il Yp ¥ % . -
‘csscs i1 U Srry, frm B mr € ms

r'.3515[ RS P4 1 ndnd® £¢ ¥ 1n.
© ﬁ‘x,, hi:tl@ B rvird] (ﬂa h ©d§ tﬁl[ -
1 ¢3 1ty SC rfc r byhb adbanda ¢ 1inf1g @ nb
g Und, 199 319961 by g 4 Uk, |¢§1¢rtl¢ £ vay
g‘hang | un(‘r'rl}’mg¢1¢ lq?qcrc rfcc €% 3¢ 1nid
fftl%\t $Sis § st 1niln ga tth"\ by 469
WO 0 € xgyq f r byhh adBindandC 4 1nfide,
ny §€ &1y md ntlﬁtﬁ 4 Moy ﬁun&rlq [\
mcpicrc Iz [91 et § [ﬁlandl calp. cC mg un&ft
¢ ndg1g l¢nJ Fge 3¢ p, avaiabp mg 1nH Y



8

1.2 S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865

5

dgplag.Tl‘P s Us ¢ S viE B Hvird] US4
U by I@thgp b myH © €ry Undrgdndy hy
€% 1n g el r BYdnEdny ¢ iy 1l
m@L 4 VUL A © mEWEd 0 Fanalgg
Ti'e ?rcm ¥rifgg Uy m\‘?st twcé
¢h€ € 3r€14¢d B3mp ¢ 5 1 )¢ rdm§. s
Fer mF oyfl n § 3 vyl fY flppt
B 1S nEEdmle 1w g mgandarcélﬁll‘lgdu
s 1l 8¢ ¢ g . HEy 1/ 1§10 I ps ‘1
c@allngletlﬁl‘ gcfspcclc I?'[lala‘wal 1¢
s¢p dyr bY 10y s 3k m Vi€ mr rﬁln ¥
tﬁl'%lnf a 1va,°dli>a ndea E S W¢ e pueq
4 nUn¥r 1ud91 €xd mf 1‘??31 ﬁl‘hangxglun&r-
1ymé § ba1/1 €] g € lng‘ m Und g ot Fr
llgtarfc Bl yfe apgM Up® (199 3hads u[;ccts rcsP ndy
17 B A Celfr I § B ¢ 1€ P EL § ¢ m Und
Ffrg m€C € d my I € 4 ;¥ vg W] €1d @ divi@ d
A w1 nm ©dfe). Undy 14 2 oCrir & & oF
a¢ N2 ghy®2k13¢ f YJ§ ©© n2009nd B0 1), gh
Axidl 2 nelg &g 4 Cpg o mr?l 3%, Gh o ©d
B Er @ plgUgy 1Moy § P& &g imit
Y S® Cpr®d mg Ui, YmE¢ p Undy Myt
(an aj_, 20002 ,b)M dlﬂlg A RIVED
ss e &® AL Cvid g mtud‘? mga CPS f
ancqlnp‘ «dfe. Foexdpf, Hn i a1. (1997) rd
tJCls l&ﬁl}cﬂpr g balrl‘al l”lafsrr!qﬁ‘cqrf
tl¢ v W] cld nCpddc b ¢k ftrf‘ls Ky UYndin
Cnied ¢ py ¢ mrdI NT my Lea @1
§ W1 ndgig. 1md md¥gi1g g 11¢p51r1rN’
e lgcr@dd?d ELFe ¥ 4 ant § B r 149
fc% ]1]c AT ) undstlnﬂldgpla?dm,l‘? PCI’ Pﬁryf
(B vy La1 e1d (Hpe, a1., 199% 2000b). T & m
P Fag Fr B ACrar §°4 3 3L mdUié{cd by
éi B4 3] o € mE (Hn® 31, 1997) 1 €3] § &
©1t € daygCy 1rNtandP, 3 3¢, @hl nbr p* K4S of G

w

rCIE‘I@tT g balt%gbs BnlMyird] (ﬂasvé,] eda
g b ‘advamag
E 43 mdWed by, F ¢ nEefy cn

§ ball'andl‘alsf?’pcS Hn® 2. (Hn? ndC1¢n 19%6
ant al., 1997)1‘ undth% 1¢ P St rer’ a ar gr
Fnd Band] ¢d 1 e uf n?“nrcla,lﬁt

“V

w Ty e nEly KPS HG ;F Ag°rirNe
and % §21 4,3 & A €12¢d by R uf nE o
by cen g

12nd] €9 hapcs. $r b1 & A, (199
Rer ¢ dg hry®r ﬂcrf}cff I:rpcr pErlm® i 1n

tlnﬂl aeque q ss Ptla]Nl m'p l‘altas)‘k ¥ n
3 B¢ n EP4 1Ry ¢ uf gg,\” ghlea] Wy .
a]@ ny gt Fr tl¢ » ndln% gg H}lPP f ¥l
& a5 Uyrd®s Un€rpm ¢3eC g f"l g balll €] g o -
1ngand,1¢ rd% 1nly ¥ mH € F 8 A K
o UG Uedb adbnd® mp Undg inMlig g YFPE
tl¢ 1? Pal ¢ Hng m Unfrlym€ § bl and | €3]
m Undg 1t

P
W
s mEES ng® o€ d byl Eln‘

IntNFs mstu(wcc‘lb&d sfl nkbcls

hEy e %ep n€dy 9§ balrl‘avaBP Und
FuSrs 1 W apfarcdr nd oy my ¥ Fy ngl cldLV K

’—

re 8y va® e1d (V By Sy Hand | € dY

A& BA a6 dY dirtr & 1Y d
m A8 L0 S painfn O AR g & 4

. rPScdfl ‘A Pyl B} O B¢ nd §ay bk
§ Und RS ginfl1® y2m 2 b ad Bnd ; | F
(b 3d¥nd g 1ofl). " F ¢ nd & ; gindfs L3F
) a K b adbind o inHiS xCp 1M Ky &
¢ wrdy tﬁlarde, climfi®y FE tmﬂl)Wc
r® A d® ©3cdy 4 b dnd Bl o e
b 2d6indand® oy €0 ms o ch <y 1
aballl(alp. Ssnﬁg%cchbyt]@FCCIfC f“l
, & “Fr Fone &ngof oo ; 4 VI €9
P & Frecy IV@ L ex@mid by i mnE% &
f«lc q:;cre t&c a@ h&h el ‘?alﬁdby UI?racl_
n&" st1 Jr mhsct targtstlnﬂl
ndt Hcllmnf‘,ecc‘ W TEIS R rym g mé
mvmg :issl[PIYP sp g 4 Pim ‘Csmg
¢ iy bﬁ'larfm h 4d nle’lath 2 S i A
R I Y Indiy & Jg&Coff 2 ¥ 1nt1°
§ W&k G fr &%)y 4%« nfEhangs o3y £ &1y
1 ¥ ‘hangs f CH1ye m f g f pS ri% &
SO S AP Y mEr m® gy PP s Ud
ugg cxétc € f Pcclc » ccsscs mviedm§ B
Freem i nbied ) JF
T m* Py mgﬁt lqrf ©r¢ i G & m¥g -
8 dbys wd mE oy o F B i ¢ m S dy

dyrdy g5 ahg PP Toid ¢ dyg bt B4 Ty
mrcs m%y  H®1§ %y ", 4nd Slniart
T AL B g 1rriar dgyr 3% rg tﬁy Fric 1

o g lenafgtsg dgl  ©dicop n,u targus Larﬂ’
and g n, 1997 2 b agd 3;

llgcgcrc ¢ d tgcr@d m @WVIral rc <P 1% bth
b 4d¥ndandC inH1 K F mcqcrcrfe
hUdFip, © 0B 9 K, B P& 0t iaen | mdie

t}; 1oy O S
an
maﬁY,.l‘?rcla, tghp ¥ n, By and®
Pt ymfyr Ym § ) ‘alprb‘c we LCxlrcd
bys Iparlng.1¢e % 5 ¢ iy ba]arflng nE pst
LV Fapd v thﬂLNw ps}‘hl 8#3] 4 Uddg; Und
LT néPl@rc F 1 1 F o ©gombyp 1 ¢4

ﬂh 1mdy lﬁl' ?Cf r by hl? adb nd

Sf‘ts f ¢ tlnﬂ\l W[ca r lgli ® ngplﬂ-
Fe k%fsll m&‘t‘s&“abalﬂ Css MM E1L G éS

2 1ndf3} m& W 1¢ r18y and Fft ® ngplﬁcs
d mrﬁc § B andl ‘al w o lng,rcspc‘t ¥y, ®n
K h}ptwsgtlﬁ,qs Pl g mE K Fy ?nd

rify B mgplrS 4 bAC gy 3rdc $Gq lgc hlgl‘Pr
anq,\l crg Fipr 1 nrS p°' T’@l)’c Iy gﬂnc a1
*7’ rF 4nd 118 1991 ' Waq, 1% ?), ¢

rCCEYI“l‘;rSS ggs“fﬁlp 13211 d § WA ‘alpr ‘C -

s &y ﬁld?,cd by ¥ pgﬁrf s f‘]ia,lnz
alfrilgg fg (Frgm \hq rﬁnc al 6 CC
I'e ¥@nd l91r1§'n1 frrcb\yq ){tﬁrlgliﬁm-

spI© d mnalcs Pf
Frm 1 ng ¥ nr®

J sth% mdf® § B

Css mE4l
h Ydw d%¢ 13 &

mvmn§] IR



%% nd Blp € wé Fnginhi3® wCydm
tpL Fn n F VFIn‘ qr t,llgfar asl‘al
w S 1ng§ fd{® d by high | F‘hanﬁ]s,tﬁc S ¢
© mvmg“l J Foniea fln"cp, ingh 4d ny d3Sr
\!?t ee n11¢ VSFa q Vv Ft 1niL

2. Methods
2.1. Subjects

S nY 'nfdYs @ fin,7  AndEdls cnl?
And ¥ 95 ) ph tp4cd Yy p?d vIYCSrA 11 A
nr Al r ) % dy -nr rﬁl vir A 1l eyt p? 1@5
& r1&y-tind ¢, g¢h ¥ £V 1 & dgr&rs,
D¢ g fde g 2 rdmE (K S,
Vel dy  d mngrd 1 1 tMe gpaCe °r Andy ¥ Um@rsﬂy

¢ C 2 rnf®. Avg.

2.2. Stimuli

Twstlniﬂl % § BIFyCry AE % 1% Fycrg m
37X 7T e m,as 1%r4¢d m BE 1Lc“e Hapd §’
cr&d as tar g hf Lcnc[s\ ’ nd ¢ Scr&d‘ S
dgtra‘tr Ea stlmui PACrnCFr & giifd f
A &ALk g balP@l(E g bam‘alAHA éh'F,r
g‘ﬁ)rq,m'alpmm /H e /). r

T d 0 E (B F oy /)rcgqmg n 10
stlﬂﬂu gye. . Te haf C| balandl‘a‘lP@Vl5 e
Sulrg i (F A K. /H /) r dgg i (£
I‘FA\ ,E HA{ /gA ltﬁ\xq lgdgtarfc f 19¢ m
g bﬁ!} Pn € &1& and 4.2° hlgh.L €a] F“Crs
e 047" 18 2nd O P hish )

A 1;1%1 ¢ m®Cyd n? ¥y (170¢d/ m) bek-
§SUnd. = h | e F..Cr ,1¢ b adbandstlnﬂ as
¢ mEdy gy tr lglicf(36‘d/m)thant

Bk g Und (ee Flg 12). lmdi‘l e & g $2],

1 ¥ B adtﬁndtmﬂprcmka” B8y 11 ¢ m g mE
ca‘hl'all:nlr o Br und:d,llz}’llﬁst]ﬁ e & Er
(105‘d/m)thantl¢ ba‘kg Upd. "B spE 1n1umnarf°
Fr m ek § Und & “epr Xlrﬂc] g a r
B8 1ty &p r k1S g 1b). caauc cf"rk
Iy ¢ YGd €8 n}tharcaa b 1% I?B 1¢ P2 -
a@ragdlumrfalfc tpc ,1n}’11¢q Pdthal ftp
BekE Und K drdng gy B K 10 FEL

t1¢ RS and A Er 44 ¢ g mE R 1 €3] Py

Andy® gay begg undrc m\‘?d sFerilp or 81

3PP /¢ B nKC ,mﬂlgce a npe, a1, 199
§ rtl‘?rcsuﬂ fsf‘tral\p ir anal¥§‘x. llln?scgﬁuas
¢ mygm&F 19 Fyrg (byh B 1% qnd d ) &°
G x1°1Y0.01_°% htk.

A G 1inr o7 02°x02° & ¢ gmY Ylyvg P
mF €y F mogr. ¥¢ p Undginfli &°



D
¢ r&dir nf P & 1a¢ed1
ndrla] € x°r 1l 'ath (f. LR F10)
dpl1Sd gh? W A g e bandp

apds QTmu Uy di§i€d ndwg § @ arpllngralc f

26 HTRE oy CMh W g ,mal o A¢rdEd

Py 4 ﬁha@ragmgp R ® Emnin€200 @
B Cq1nHY 1% 2nd® g mUn§ r 1000 . Fry & &

seimly Yy B gh® n®% Cop oS Or© Af1¥Cd

Ercnanar i st L e B ongg ©dbycsp nS
© Af1¥ed r L ¢ p? m®d bye® Hmk.C¥P
m¥ figg.? @liCr¢lppmE r nl¢F p & g FLC 2¢ d-
nE160 uv (Fdky #°k2 plgU®)§ an P&y § &°

CXIUW dr mF 3¢ A8 S Yy mEm® ¥ 1n, db Y

10%gr flyr mArd €. CAKP[e # G & M Yo d

rélallﬁt s 1ml Y g% . Medn v ak E " e
Raug d (a)al 20 @ ngcrva]s start mné& 4 60 9| %tcr
tlrIHl’sl %t nd‘ ]anulngulii 80 lglpststlrrﬂ
4nd (D)4 40 @ ¥ Vigr mﬁ)O. 700 mp o Stlnﬂu
c«aucC tlnﬂlclf@cd , ¢h 3k 13° o §g
Pém'amlyﬁtﬂa?dm%ﬁ. gsadbandstlnﬂl,pcak
Ipltlu%,rcrc A Hedy ©x mfy B0 ;¢ iy
Bag ms abe 15‘,31 st md o p i M e
ﬁll@ ca‘hE m fg. Jt%ﬁ fal aﬂalé s

tCar 4 dg a.s i °. BCF‘ &, (8Fsli 3Cq,

P 3 4, 1 7 , 4nd 10)

w 35 “ifstsst' Capea 111{]&

coalgc e 1mnaryanﬁ'1¥° G CdyH my ¢ 4 F
cff&‘w crccvld:,i Fr B lalcral ¢ pgdle€ g, ©
CESCd mCCES &, Fry I [4ra] ¢¢ pgdl4ea, Wy
tpfrT mal © gdl 44y F g g TalarPlgg

¢ And by &° JUesed, acded &l Yo

1Y g \‘H‘rf%(N V. ih Fq“rfyC W 5
("1’ adtﬁnd 1' llnﬂl)l-}uC&l‘?I “ Qll‘l(g b(ll r

1¢9]), Hm¢®1d WLV And. yrd% r

Lot (dyr?y r PySge 1% g lniar r dgs lniart & &

Fii’rg) & mép® nd g var?bF Bie g ppgc. o
ubcctcth‘ N VW ﬂhf % g l91ng R!un'y
. ° %14 wCrin?nd Hmeld Tk &@nand

pcaka iy V€, andpcakﬁcrfq ;F pst 14 Erg it

u[;ccc(j \ cachpaIl § cl:ctr &
e.¢ F3 Gand . OF bRt C 4 qyc ¢l

A uwCain HmCId gr% r%Cr.%nd F ngpl©
EPsr & Fr ¢ F Ky r B 18 l¢ngpl¢rcs)a
nd p° nd 5 Var?bF F f?ndndp®?k? mly "¢ 4nd

¥ AKI14C of & f n g% & g infln &g ubc‘tcd

wg
¢ 001 OFI

W

pst

Tape |
T md o ALY Mg ; ©OKE mig U8

r 4dbnd C
B

Frl 100 200
1 1.0 2.0
slcf er’ 50 480
©rirNe B0 400
3 go 700

120
200
90 400
80 400
gO 700

220
90

A

| d

G

w

S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865

A N gh FFae g yC weq ¢ €14 uCnin
Bmeld and Home® & négndy vk AbE, .
Adats m¥yg g oy S‘alp dgr 1b‘i‘1g, e pcr-
Pr fid nonr AICd 2 @, b *Cnh U
€4S ¢SS in K %tftqgl dﬁcrcd& a¢s
&® l&mledby‘ ot mE ¥ F gps t 1} Eig dnd
nm%gts tlﬁlp llﬁ& hfh s 1 t%gt and
n 3% gls st 3© dy crslgm‘am\}vy L& §dE K
g od B GOy AP (hy G BT M R
GO S AP & ifni*aglY G4O© er  nicr ).

3. Results
3.1. Behavioral performance

3.1.1. RTs
st B 2dBndandC ﬁz} B & nm RE 3
.@rall, UGt s 1@ nd dpr ‘? adWndy P nC
" 1nH1(476‘§ s g m, F(1,1,) = 2602, p < 0.001),and
1 ha G s 1En1¢dy Wy g Bla cnéd1einik
g m )—1 8 780d 14 30ge S,e' 1@1y,b hp < 0.001).
aﬁag t;c:tsrc » nd’d; Sri 1 & gts Y F
,hanmtw v F(F(l 1o =1 3! p < 0.00 3.
Kre as 1gn1‘aq Qr 10 feqe sy
C ¥ QXLC@I'?‘ aCain(FA,1)=27 " p<0.001).

s he a1y ¥ d hnyr gy 8 BICI]
A & &g r B AdBnd g anth (F(1L1 )=~.0.9;
p<0.00}), ®®% n 4z &y und‘?t n§

ndl‘alrcp R r tln‘Hl(F(ll)—l
p =00 T e, U matqe W gy Bt Mgy < d
s 2% 13 Bigt P ISy K § balghanl e

[ similar distractor
B disimilar distractor

Broadband

620

Global Local

570

520

470

Reaction times (ms)

420
LVF

620
Local
570

520

470

Reaction times (ms)

420
LVF

TS e he ndg1 g r & 2dbind?ndC g inf L

RVF LVF RVF

Reg 3 e Y4



. ndﬂll%, R4S ﬂhprchurcprt (ag ke, A,
°%0; anbagd Und, 19967 ,b)C QCq%l&”a 10«2
°sp %st g intl1ed G eqiy dy . Thg d m
agee & tths ‘lalmtl’al € § K Pr(:ced:rfc d
ﬁld cdbylr pldIY‘ nd % lng‘ham?lss ggﬁt W
s18n1¢dy R 1n ;o 1 ©¥] f
A§n I;Inx Bmeld (F(, Y )= 671, p <009
li’ adbandtlnﬂl,dul lhalt § b adVaQag
% & mk Vv Fpn® V EEC ¢ 1ot i h @r,
(B A ag e Tad\,amagf r ¥ Fyinfiby
n (Hcrcrfc‘!?t ee, § Wpapd] €9 sfftp V F
sthl,rsL\mg n? ¢y gCrd% in g LC\‘FI §
A uSpinX B meld (A, 15)—"6p<0007)
L %G Fodur® g § Y nd dFFL
W sim y (& B 1 ® g, Fondyrd gy &
dgslniart 1% Egpr Py B adiind apdC 4 1t
F(1.1_) =49.7and 1054 ¢4 1y, b hp<55000)
lliéra‘tlnf Fat #yC 45 ® gtr % r L u°r
& npg18n1sdy (F<1), U8By m§ 1, ¥ W e gt
c‘t dldnt chc \!\9 ee nbh adbandan‘ﬁ tlnﬂL I
fébal] 19 g Ay 4 1% & PPk rcﬁrs ,
1 Y mEm? 1En1¢dy wgCrd% 1n 1°¥14 uwCrinX
D oyr®r 1 %Srgr byh b 2dbnd apd C s it
(F(1,1_) = 642 4nd 4.6 S Y 1Y, byh pf<00)
S N N T
1,‘crfcrc[f%v a slgm‘alif r bthscts i g 11
(F(1,1) =4 3% nd 102, % €1V, b h p < 0.006)
prca tplcalt -§ 1 mc Ccr&C S ntslgmca
(® adb"‘nd F(1,1_) = 1.60, p>osC F<1)
W% 1n ; FAeYC 45 B gele L°u°r X
ISFL A uainddng F%hEmedfe (F <),



8

1.6 S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865

5

& Fess IQQf r b 2dbnd P 4 10y, nd#4e d by
trPF mr,lnf qulfgé QCI@XLC\‘;]f
lt g1nX Hm®1d (F(,1 ,p <0.01).

Textmg Ry 19m°1dg Ymfyr ¥ ber € d
n a4dvagd & and hy rlgnﬁcdfr m? sy ¢ F

&¢q1n rﬂcr? r G myF Cppgvpy o F
tgcl” $r (d/) lgnal &tc‘tlnanal%v@ as ¢ ndliCd.

calcvﬁc d (abF 1) and ubcccth Nng tlh

fa‘trslglng}%q ii}'c ‘i‘iL ¢1 CRin?
B meid. R N C@apda 1‘a cca
Eat#yC 4y (F(L ly=e71 p<0001) mdfa,

n§ MW ® Sqamvygy & 5h1gl¢rt b adbandtham C

s infL (H ©¢r (K G f L 6@14} 1 mln and
Hme¢jd & n 1 ngr 1gm‘a ¢ ,ri% 1
nv Ivin4ny ¢ B & 2 rg (p>0 ) UEEy m§ Wy d
dd ny dﬂcrét ccng t)l"flandl‘al5 ndg1 gy r byh
b adhindan gL 9 1 ) h UShe p ey

C g infligh oRie que g ase yae yayg Mrcascdfalsc

B A R 1 ¥, b Adbindy 1nfl1® gry DU mE

ddny d3© g FLY C‘“F Sngvgy § B1andl ¢

14 B Inaddtllnd i Yo o €dvy Pllyn vy B
C1d4 Ymfyr % rS¢Fr & bal r1¢91¢ ndg1g,g Y&
gs.mg Wy F S ymfyr Y AY© %1
Unkn nd& ¥°°,tl¢‘rfr1nshflt.

3.2. Electrophysiological activity

3. 2 1. Effects of contrast balancing

¢ B 2d¥nd 2ndC n g% & g anfly &

charactrcrqcvg ﬂha ﬂ'ﬁ @ 1) \ll ed bya
fH¥C m g Nl) Fr 13erd "pﬂal s 5

1Yrdcd m FE 4. ceaue E mal crc
lgnl‘anly ¢y dely F lgadt"’ndB:t inf 1, o 2k
ﬁc 9 4nd @ plgU&, &° ¢ pd®dy €@ mf
Fcc‘t f‘ﬁrt latfllzﬂg S‘anlg ccnlnFlg4,

19 31€ dj ab ¥y 19 Iglalcl:‘tr & ¢ arldcrdl,
tlnﬂe}cdﬁ melg r B adlﬁndtlTnﬂl ndd @1 n&
ﬁcrfy@b ) 10 my rC s inH 1 1¢P1,cak1a.°rfy

Ipsilateral Contralateral
Local /\ e
IS Y L R m\ )
-8
s -6
-4
271 Global
T L I L b |
20 i ow
S 2[ ’
E 4
< 6 P1
8r L 1 ! 1 ] Broadband
10 [ -200 0 200 400 600 800 CB
12 Time (ms)

14

Flg.4.Eff°‘1s i ¢ oy PR s n® St

°
S ¢ TAyy, nye uapscdd‘l.aa.l_ andPW

& g' st e Frtw
€ dgpld ¥ d.

layar§1n§ nt griy PAs Wg & hify, 1En1¢dy
(F(1, =1 Op<0001) 1gf 2K q.mucg & A
& & ¢ b 2dBPnd B C G anlli (F(1,1) =923
p <0.001),3ndy® 1 m btlh‘ ndg 1 g pcalgdcarl‘?r
§ CFP&r & ¢ maﬁe&c Ny F g1nl3ed ¥ me1d
(F(,1.) = 5'and 2. _,p<0.001)., uf® ¥ vg w1
©©¢r&dg e ptlalsar e gﬁr# lnciir qr §°
‘rtCXCIEch ap. 199 ’Mangunc al 311¢ 1
]%ctfy&lay lgcrﬁd rc lndf%cstha'tpcxl‘ 'r
¢t xSsp n srclaf dp C tmﬂluak‘ P12 4% ¢ M n
(h e ®iBedy b adBnd g eeale C ,mﬂl
¢ 39m nlylnth F prca b adendstlnHP‘s

(Fp Uirdn€  SE4FS %5 Y rcﬁ‘..lg C11-
kn dﬁccrfcsm 15 gz&lntlﬁlandr ¢ Fed
\!ﬁ ¢ ny apd high F‘ham?]s (rcﬂ ﬁl?r 1. 5'

r ﬁﬁlyr dnd o, 1’577)

JlniarIY,tﬁNl & 4 shrlr Pk 14 F Y and ¢

s MIFr p*3k? rpltlud’ r ‘? adb ndy ¥y rC ¢ infs
F(1, 1) = 2029 and 129, by h p < 0.00 3 B by
¢ ndgin F NI 5&1 ed 1% & 2 ply U

(F(1,1_)=4 % and 777 p<0001) and ShpSr oAk
%C[f‘?s (F(1,1_) = % 3p<0()01)al‘ jrdl-
4era] ¢ de o, psiqc apSper & . e as a
sEni¢dyg p g AF Ol mg,l‘?Nlt b ad-
bandstlrﬂ“&,l, ht,\,h as ak cnﬁ‘gdrcla}ﬁ’t 1 F_%
C ,mﬂl (F(1,1) =12, p<0.001). "I e &
¢ gty PREmE ng® 1N 1,3nd ¢ dd ny dj ©r
84 ccng Bl1dnd] €3¢ ndg1g (p>0.3 r 21)%nd
B ocen VR E VE dip>0s ).
M duﬁlg ftﬁplanlearplllu& ye iy
tﬁla[fm‘g Ccslniart tﬁrsl"s eV1 gy&'ludqs
Umné %% m% ‘W‘l@rbard paucrg ( dg llﬁr
© 1. 19% e rﬁ% ¢ 41,2000 r ¥r b1 By a1, 19%).
HC\‘?r, 'r'da.a cdtha. t©14¢ d mdLlall
pccarlqrE mﬁ%bcc ny %CCCdbyak
r quﬂc My g ggst 1ng,ha, md¥3y 1 5 F 31y
¢ m fg bY® gy P mEGS (ﬂr m d by,
grog b o ¥ & s f tl"? F‘ham?ls and 4 14 &1y
né¥nf gy op nausnlng § B r1¢3F¢L
F¢ om undstlrrﬁl ph U8y Fy&k ®qpyd B

19, & g.s ngh o 1 ¥ &S abigyf“l
apd, hiéh S,r Spctl@l}’( hY fin 2 ndwis n,
1% 7)th a‘ltlalln rﬁYnt §%ll¢ F@l cqu

R A LT T T
argt Fr¢, 1 n?nd® V1Y 1

The woe Mgt na® gt F o By 1
mduﬁlg tar B, r®13¢d13° a¥, byse iy
Ba o mg&p‘:nd’d n Ky FryCpyn & dc%q (F
§ Plgr % ¥ ¢ ndvd®] ] aje ﬁuﬁ s*ankg ccn
m BE | st Iargw Cc‘hara‘tricd ﬂhlng-
de it vE 5% By €S0 804nd 400 @ d
byhp 4 1r_3nd 24r lrs@cs (& ny®d¥ pstcr 1r 4nd
a‘ief irN e T p gerir N & argr mlg ¢ §
¢ wrleel Mo BErAIS Par € (F(1,1,) = 1,.0nd
12.0, p<0005f b 2dBnd 2ndC o 1l 1 St -
¥ 1Y). l¢pstrer’mh A& Amlg g r



8

S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865 1.7

RVF LVF
Global

8 Y
— B[ \ &
E 4t posterlor N2
g 2r PO8 /\
T L /\ //\r L LY e A
£ s ERVAWA
TE:_ 27 - g
4r P1
< 6l
81 : : : . ‘ Broadband
10200 0 200 400 600 800 - cB
12r Time (ms)

N
N

E E
Flg-S- ﬁc'ts f¢ ary B ne n st 1T €, st 111§ ¢ grd]@nd
(1] PﬂalcF'tr &S [ laraﬁcralq tlcst lrrHalch mcl%.

(B VERn KV E il (F(1,1) =%108nd 81a,
P<001f r B adlﬁnd apdC tlnﬂl,r & 1Y),
C ¢ P m& nlfC d ¥ p 1Cr 1rNe &ged néd
Slgm'a e.ce Fae g yC gy (FU,1)=78,
p <0.09. ¥ P st Cr1r N’pcalgdcarlql‘t % adkpnd
(AL gl Fopelp®dm P V F ®ead , kNe
ﬁcrf&ﬂ %€ ny (Hcrcm‘yt Cnlp \ Fp agbipdand
C ginfi(ee Tate 3,r5“11ng1na 1&n1%3y sy -
as ﬁnf Fat g yC 45 X Hm°1d(F(1 1 )—1!'
p<0003M © Fr o F pgSrir Ne ety €13y
°s 4 m&r m* grdy larfug\g E BHEpr 4bY
thanl'altilgts (F(1,1_) =266, p<0007)

. nd"sed $r ¥ € gra] and pd G, 3]

P& & mdfﬂc 1 B A% 1 N’ Fakded19r

Tare 3
c“klcl‘fq (MAn=® , ) FpyCrirNe@FAEdae
8) ndi Xaﬁagda‘r Bnd 4)°1!,deyb adl’r‘ngand

SS
C i.lrrﬂl d
g 1W¥ L4
LV F vV F LV F V F

P srirNe

r adWpd 2 +e%e 23y 7 3% 9.7 37l
cB B3 = m=a 333+ o0

B
|4 3 8 8 8

r 3dPnd 461 £4092 471+ 392 51 t4898 50 +44.
cB € 97 40+40% uli4l 43 +46.7

R 5 S S 5

5

(F(1,1 )r_ 126, p<0003; b 2d¥ndcd ¢, C
targts RP3SVSh €d [ﬁXl[ﬂlma[P u& @rtp
pF 531345 r byh b 3dbind 3ndC argts Tk 3

o iy U did ny dgor B Syl Bl g g it
F,10)=1.3p>09). H ¢ F ﬂa.cﬂ%s €
Infy C yinb adbandtfk &, TF(1.1,)= 196
p <0001, eBTate 3Tk ﬂ%cdy&lays -l
§r gbalthanl‘altargt,p dulnga lgnl‘a
Wr¥ 1n ; FaqtgyC mmXLeﬁlt‘x w$R1n

(F(1,1.)=133p <000 3. hr,crNsandP' 33 1f G
4pd Ty my K 19 ¢ ndﬂlbnt b adbpdy W, C
st 1l babl}'lfclﬁttl‘?Pr ss mEy 1 <A g bie P
n fidi¥mhigh, £ nb adband, 1rrHL‘1n13r° c‘ts 1n

B g B nddin Ane ﬁ' h e 1ﬂ,°ﬁ
shrr w® 8§ 1ng1fy ¢yl Fihanﬁls andc%lﬁ
gbaltargtrc‘ Eng1n b d @1 mrrﬁlngcc
III'C dgcu lnBl )

3.2.2. Effect of global/local attention
€@ mb ¥ Cﬁc‘ts ;9 P19 9C g1n?nd g
gor% yn gh® iy PRF nE dnplqp, ©¢ m
parcd os M® ndgip Fong UEe Cp ndd § b
ndl AL & gt b adbpdandC lrIHchspc‘t ®1y.
F B adbandnmar By ity %y #1 § B4 €9
wComE L rg®vidy \Ptrcc n 16()and %0 @ ¥r

t1¢ Pslcf Ir z}ca (Flg 6). 'h%a‘,ricd by
¢ n e dN m,l¢ 1‘31r°1ﬂ,1@, § B¢ ndgig
(F(L,1.) = .04 4 269, p<001). ¥ mdi4 1 n f

1 Néarpl,lud’ by § B11¢3 4 q1p & m®

LVF RVF
Broadband

PO7 /\
| P T e
A
-5
2
= PO8
§ 0 1 1;\,1\1}:{\ TS
i / T
g
A 1 1 1 I | Global
Rg 6.5 oy S B1and]1e ngd & g inHid B ¢ pgdl



wonUfCdy ¢ i Pn g {45 CFy &g &
ndt4e d byd 1En1¢%g ¥ 1n; 1S F14 10X
TH m®ld X F ngpl® (F(1,1)=_. & 12.6,p <0.0 3.
B ndgifnp dySC g fl B ed] € € 4 2
& ® by mlC{®y § V¢ ndpig By *n
%02nd 400 4 p g% ir P4 & (F(L1) =111,

s5A 1 < 0.00).

FC 1 g% & g infly] <dp © mEl Sy diCr
fr_mi b_;ﬁpr “snEG 10 mand® gm®q r 190
(B 6). "hy & g4cd m 1% & 2 plg U ; | F
paSrir N1 m1¢3 €13 ¢ § balTanCQIH‘ ndg 1
(F(,1) =664y 217, p<00%). 'hi %4 & me
g Fr B K mplr® ¢ g%y ginlf1n
(F(1,15):9;5!, @9; 3p <0.007).1n? ¢ 10 1d
(90 200 g% (3 (h €da g G f hy my K
l‘alréla, ¥, g gl‘ ndg1g 4 pgrir CF&r &
(F 1) =4 ™ g 3p < 0.04).

‘Ei Nx‘] ¢ ném]n%ﬁ (ﬂaf bthli’ adpdand
C grinfligh ©da°IPF S 1n; Faddy
C ECQ XLCﬁl A “clgln\!gt € pn 30 and 20 [
(F(l,l\é)=4.9‘1, p<0.04),r® {4 mE K 3 1 | F
fH oy o191 ¥y § B¢ ndg1g my by
11{p l%dw & m® (ANSpyr B 2dPndy WnC
s tntl 1 (CabfF 3.

Fr b 2dBnd,d & 4 F d3CC ¢ 1§ ©©n§ Band
1% € mErg® fr Edfdy ©nl 09nd 200 m Fr
tF o gfrr o fg (HE 7. H ©fr, e : ps !
n % & g oty BN & o 14 & 3 g8y (B
§ B, Mnlea, 4 & (F(1,1) =72 3p < 0.0%),3nd
vhy S0% & gr nfr 4w 13Srd Mt glSed
Fqr 65 (F(L1)=%17.p <000). F &€ ndy 1&g



w

¢ mptelycllmna'c t}¢ cﬁc‘ts .S uggst 1ngt }ﬁ .lass 1 -
31n,; YA prdhin BEd ng

pr 1 n¢ lirlblibs nypdy fl1Y; ¥ mdllallrbf
tthcflfN’ dlﬁllg tﬁamrerQand
C1f d by & & d° 4L Slniart Sy B g (ﬁn

c ay 1”7 1999 a ’ r ®r bIC ap 199 'WH e ¢ 1 1¢Sc
c ce €6 °lycllmtﬂ°d bys Qfast WA ns
PFAFIm§ F S Yy I@ntﬁcf a‘s ndll¢ nt 1n
1P B2 N e &g §8 zgr, s n8
CHEdy gl Sy Mslwr 8 ey,
e, ., 192 t‘te e, 4., 19 3and B p 31a¢°rf}’g
a_ e qe gh e & ; g 1nf Y g/alwtln

ca'c gr1%1nM‘CarthyanD if hn, 12 IMC‘kllngr
e, 4., 199 3Mcck1mgr nd UIAPCI' g, 199 3, g Ayl
c ﬂc‘t'llcdtlﬁ pcﬁcct f ¢ m.ast Wag né |gcr§d
m ¥ Mvird] da.arc f%s o PLY(® &1y . § B
- ‘CSS mgal tl¢ s'lag § Stlnﬂg ﬁql‘alln and
VY 1 n

3.2.3. Target specigc difference waves
Teameg, B2 coeq fn'auerﬁCdt 't g
P, ff E
x Css 1ng,,1¢ fn @ rplﬂ ps ! tar & and
nﬂ%gtstlﬂﬁlcrc u];cccdf‘ iN ‘v\s ¢ 1Y
)f{argt‘g nmargtstlrrﬂ) Hmclda Hm—
PB4 mé¥ndg VR, r b 3dBnd 2ndC
o 1l L s LY. argt Pmlc e fe ag, eecB
R d by U a‘tlng ngd & ginllyr m
th S tafgts rd®y B gy o€ ‘9t nd b
ndl‘alt% Eis Ind 8y Cn 'k adb"‘ndandC g 1,
Eg o 1 F (Hcrcrfc ag. 4 13erd) Bee pya)
cF‘;r d’ © wflcrdly 1n’da,°d ® meid
1¢ br°r 1%rdss «F &€ 8 € n
g balandl A% & S ¥, r b Ad¥nddnd

st

C st 1nt L G 1Y T W ry i1%r3% ¢ ¥
dffsrc e By nk adbandandC ginlim B § B
ndl €a1¢ ndg1 g 1S9 l@ly r d¥nd § B;§ &

ss w8 & 1n&fdtg,yt ¢ lyﬁg{w ag
tm, 19%3, 160 g @nd 1%° d; 1% @ N dI1%0 and

Nd 90, F(1,1_) = 6. 24 9.e, p<0.0%},, ht €
& B 4 CFP¢ &g ¢ {0y g 1nll4®d ¥ m®1d
(F(,1) =02 " 1:



1 860 S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865

Broadband CcB

LVF RV LVF

LA
o — v
R e e 26 30
o.zul-a.u

FE 10V 128, p $aphS ;i &R d o ¢ A€ °13 ¢ @) 2dbnddnd (bF ﬂ,mﬂfﬁ,]‘@ gl us SRy gh o FGoSs
@rtﬁpstcrlr atcas_ pscalmgf'}; Vlag ch,crc[fcschangsf rea‘htl\ﬁl Ig‘d .

W g § B And 1¢% ¢ ndgrg (F(,1)= 33

p>00 s !‘c Vi g [‘csca[“h has s Uggstcdtl’\q tp

gr @11 & 4 v 1€ d mmhibging dgrd rg ( nify

. ¢ 4., 1970, 1271, 1999), g 1P 1& 1M Bgr nér

Contralateral Ipsilateral fr 1% vy Y mg ¥ 1 ¢S4 1f g baltaslg © ﬁ‘ts

Broadband f Y3 &@*Mng m mvIi¥d m mhibgm€e nfygrf

§ Pl © ns Kyl Facapjabe k4 1ol

C iy BPPRf mé Ay § Beq Yo Py (2G5 and

P ¢ nfyg® d¥ m§ P 1682 k, Andy hU© dWe_, ¥

8¢de rgr nErpr g% % vgy my ¥ 1¢3 o ng
§ B¢ ndg1n

(9]

3.2.4. Interference effects

. T mclfcrc e (:gfc:’{ a exdmfd by ¢ & m
s lef d bytaf 1 st lnal ® Ng }frlfs % u[ﬂtc n® d

F ¥k S e1md r dig1mdy h® § S nfdF FL

200 0 200 400 600 800 Global (R& 12 dy il SrdCs o F S € G4 my ¥ 164

g ¢ ndg1ng f® n 15193y nacxf:crc g & R fdm

T =

T e ——— € 8 B¢ ndga n,&¢ 1%‘1 ). B b adbandst 1l B

Be 114 gefedqperc e @8 e 0Py 6 499 Fond  ra g1y RSOy % REr €Al n 10%nd

“li e s llaps° d. 200 @%tcrst lnﬁl; %ct ,asrc ﬁctc dbys 181 ‘ancffc.t

Amplitude (uV) |
o
T

o
I




A
|

S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865

-

posterior N2

S
3 0 P \f\ | |
3 T
2
£

5
E | | | | |

-200 0 200 400 600 800 disimilar

fe ety 1'31%% gho imid ¢ dgimid § B W §

a'cral (1] Pﬂalcpcﬂ. &

(P ar®y oSS (F(11)=6.70, p<0.0%. "® N1
Lend Ed Fn dyrdr, S g1mi& r§ Fr yMFn
dgslniart tq‘gts lnshapcs\\ S tl¢ llgcr tln f
1SF1IA wSin® gy rSy§ A% o 1Enitdy
(F(1, 15:)—4 7 p<000).pg bt iy & T°rc
¢ nd%Cd r § V1 3nd] ¢3¢ ndg1g Cpt4e1Y. by
€ $AF 42 13111‘31@ WO e G4 nl S
(F(1,1 ): 16, p<0.01) bY ny n § B o 8
(F<1% E(‘ aa]s aCI?lf lla[tlnch@If
n mln» ar trLc“cr \?i %!J,Oand 80 m Fr
1381 ¢ pygdl 5 (F(1,1 209, p < 0.04).
T e b
g FrgmEp® o Fp (CrirNeYy 19,4 8& Fn
B & g imd ©f ®y dggrmid 169
S (F(L1) =107, 14, p<0003, Fe4 n
mc‘fcclfcc “‘ asf Ud n§ b’;llF tcss mg(F<1)_
glrriarly rC ﬂtlnﬂl,tl%f? A A1 AP S 1 n
WOn ®fL A® yCn1n dndd g r Sy §
U0 30 Fr 14l ¢S pgdl £ (F(L 1) =4. 7
164, p<0.04). € ¢ miyog 9 b ocd
Cnl e fuy lleanda £ 8 F by mgFrgms
pHEE s Fp tcrerilntﬁl‘al‘ ndg yn ¥ n§ B
s O g1l C1f 1y dgg imid g 1 ¢9] g W
(F(L1) = 41 162,p <003 F% n 5% e
G50 sp 'nd m B 3 BIE ndy1n (p > 09)
'K g ‘ﬁlt 1 ¢9] “iclfcfcfss? aslcalchmv}‘ag
e gaPhqs f ¥ %Crctty‘? a¢s & byg Y n&

AN

1%
ps 1¢914% & ghdggimd § Pl PP ir m
pst l‘alt%g ghg 1% § m ha‘pcé s ¢nls
e ReE 1 3tl¢ ngcqcrc e G o ©d? dgtr bY1n
¥ry ¥ T" pi 1 mrildee; r byhbk adbpdandC
g1t hgc ee, dgfie dy 18 1ar B ¢ praldrdl, B
s 1n4ed ¥ m®1d, Rf & (18ni¢dy Et e p B)Oand
30_ny € tlnﬂl(F(l 15)_6 ?. p <0.09).
s dd Ry b 1En1¢dy e 1f 1nt1¢
dgtr 15‘1‘1 ng 8 bal. —l‘al ngcxfcrc e By b ad-
¥ nd 8 pdC ]§ inH1

4. Discussion
4.1. The role of low SFs in the global precedence effect

P°V1 U hvirdg Ui, dnp Y3 ng Kk 7 g ¢
) “ndsnlrrﬂlswh °d.ha. g b ddvgaf A
cllmfﬂcd by hithpd  1er m&( 2 ¢k 2., 1990) ¢

¢ ,ba181f1ngLa nbi‘gd Und® 199 31996b). | 1 i

B Hvird g Ye & r¥d my ¥ ¢%Cy Y. In
addg lvp’ e pr Vld’E Cvie g, b adband g B
1Y 8 o l%,g rhara'lcr €d byd hy 34y

ﬁg‘,NﬂYNdIO ‘;1 €dbyd] nS3C Yy £ & vgy
NdBg kel tfyadbandl'altar g om O nE &
L nlytﬁ I nERCHY £ & gy Nd 90).
NCE}C‘ it thFrS Y% m Y vy rk
(Hn»l , 20007) {1 © ml ydadwl&dauqln
E « dje and'cmal wCE 4 10 -

© llgcrcst 1n§Lsy, cf undth%tﬁiN dl’O, l? adlﬁnd
P& &y 4 Climmfi®d byr® mvm§) ¢ F a

RVF

Broadband
(240-300ms)

CB
(240-340ms)

Eg13v ;,BS, p FiphS gh m§F 131 (K § B 463

1§ rfcrcrfc cc‘A $rag v a2 dﬁcrc[fcw e Rhagd by
U 26, 1n 8 st 1%4% &g ghdiimid § Bl WP r m
pst 181 % & ghg 1ot § Bl e



1 %e
Em&fdby, G a¢, C g b g g T
R v1& CPer ,hgllbéfalevmfc W
| baltar Ey w S mEyH®deH1Gr ¥n 13 & &
s Ssu&g 1¢n“1 | crc avalabp me ) llnd
g 1nH1 (n€ £d byNSI1%0).; €31, & & @ *  mE
b adPnd g inflnh ©¥r,y kpl® § 2 {8 g1
w md  (nE£dbYNd B0} ¢ 1p nddy (F 1S
g o e WY
m@(} mgstlrrﬂl,tlf’carlyg B, & gtﬁ “5slng
& 4 nYfe d. FNd&)O 4 @12¢dbys g tb"]]a[f-
lng(f K Nd 0 rbhgbalandl‘altargt -
S ll’lg C tlHHl) b]flthgc Cc Sslmar h
éi balandl‘ﬁltar 5,5 C g q“mly.l@ § balandl‘al
argtpr Cs B A Ypr xiAC1YCqBIY Ay
lls ‘181‘ At dy lrf, f Y4 ﬁl‘hang e}
un&rl}’lnggl B4 & o e mE By L Fr® ¢ 4nC%1y
W Fbacdpr s lng § P& gt wrdy Bt -
nES 1 mfiSs ¢ hy @ ‘css r%ﬁrthanslrplyﬁl méy.
f‘ nd ala'c § P & w € mE ¢ P ¢ & df
crfcfl JE’ 21S &laydby‘ﬁrt
latflng T carl}’lb - FbacdPlr <, mgc ©xyd

W

w #hd by Tagayae Skeed B @ aKTe s, ftl"
3¢ § V1% & o ‘c smn&dd ny djCrgr mh®
1¢9] argt » cc mg un&r b hcﬂcu arfc T
§ ba] advama\% a prcscla r ng. er ©, ¥

rsllssleriam&lvm hthy B¢ F ¢yl ng
3 balpre‘cd’rfc 4 Py oy LIV, s Yoy ARCEEIY

o § P& & or* 1 n. HShpd o 18rmé ¢
c {ﬁlaﬂwg cagE tw g balFCCCd:rfcc c: by
Clletﬂ 1ngr%1¢r.han&la}’mg, hi €& 1yp € .

hy m&EI Ky ¢ Uy ry ¥ mdulatlg § Caly
¢ mfigg bY S BIA a4 qin Frexd pf gy

Iﬁy[@ uggstcdtlﬁhpN 1€ pha e ﬁ“@ ccIf r b ag-

ndg B & gtsrclal oy 1%, % gts lgcr@dlntp
‘E‘rcmczp"rlﬁmrc f%s ACF1yYdgsr itmfy 10y § B
14 & . hy md§C g ghyF o op 2
1 B &% EdN [ g 2 gt?r‘g'l ¢ ¥ng mmv1¢d m
dg®r 1mufy 1 ne S5 B
dithg 1 ( & 21, 1‘ 319 #Cr al
vV g] dnd | ¥k, 2000). In 3ddg1 n, & thg car]y

Ta g g ge 3¢, C 9§ Wik B g CdeFHIY dly £
£ % f ©k (. ngem HS¢ 2 ge46 e p yed §,F

b U6 m Frg S | #Nd 30 m8 6 4 & 1yfak h Y8,
aS :pq.a € N d190 lﬂl q.g' C}‘I"crtf a@ i b adkipd § B
1 &

Cstthg Dy B g uf pF ¢ o £u A1 5t &
dHcrc I&c a@' h agBpdan L § B, & g\l ece nd“cdumg
Clrya, mFyig w1 Bng F e41YN d1%, b adband
§ B ;}g“ nd,l¢ h Y& ln'prélngphagc § ¥ Nd go,

g bal.argts i.k‘ﬁd Pl &g S ¢
18?18 1% &y Wn ﬁf r b 2dbnd § B, F & . Inp"hflﬁ‘

f¢ m ﬁlifalgd% Aifp el Sy 190 mp gy
& oy f°¢ f ﬂhclgn\/al“l"}gr.han &5 rC éib"‘l
w s g

14 B, dndyhg ¢ m £y dd ng s n}’p‘:ak 44 1@,11?1

¢ ndlng. 1F gh Y6 myF rygmSple ;K Nd 0.7k
rsl’cs pouf pF ¢ g APIYS o USEG  H F o h Udr my F
rglngphac (FNd3 C § B4 & & ny?n ¢ m g

SV RN 190 iy 645 &, gedge ae, b adbind § W% E'S,blil
mgli B imly?dn ¢.

él %ﬁcrc]i vg 8] c%%c ‘

m g, glp

w

W

w

S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865

desimfyin g § B3 ¢ Bed ng [ Fom
stinl§ dgplfY,yhy méEl ¢¥nyh§ wred K
et mNI md4y1q by § B11¢3 € q1n
J?t €nb adbandandc argtstltrﬂl.
Fy n g% & Stlnﬂl,“"'ﬁcﬁr,thl md43 1 n by
§ D114 q1n A% §4 0°Fng m mép né g
g 1d & dgsrimid) 1n Frog @, d¥ m8a ¢34k,
s s Hdy CFPYa1¢9 Sy nf m Undg 1nth
¢y Ytﬁrshaf a1y g [gcal;ccach (B e
dcqiyd krcf“vam (Hpe, 1., 199%b, 2001 “Hnand
Hiphe y, 2009, By r m®, g 3 1opry2y g B -
Jc‘ts ¢ h Sc g S I}Ftc lcalﬂc |§cauc 1f IPPI
14 B nd n 3% & HY © lndgl mgughabp my
stlmuisf BEE I p e And® Ae K A,
Andy ¥ HAd  djr nlyahl¢ ¥ryy @ ndpahs f
ada‘cm n g gts Iﬂy@targt-lﬂ{:? GFypp &
Shap‘s) hs,r‘iqmg a1y 2161 ¢ ¢ mm
a§ By © ‘1d‘§c Safly r 1% € mé
Fr®% n (%h r9gmE; 4q1n g &‘essaryf r
1 Piw ‘Csng r® nly # 4 B ¢ m®ad
anyy, 1. CeaUe e eqel ¢ & mgtrﬁcdtha”
NlcnharFCBl‘?mr" ﬁ‘:s r‘?mmg span f‘l*h ping @
akaP\ﬂms,mﬂu (FLe 5 9 wke, A,
%eoMapgupand Hiw d, 1990), ¢ xﬁy‘ o© % ¥ dy 1
t1¢ rGamé; 4 qing A 1€ 1%9CF fag® n-
b d (ENIEphge Gig #1414 #, § B
¢ ndglg r B 3d¥ndn 3% & g 1ol 1In?ddg 1 ng ¥ h
G5 mEp g g2 B drd Fry gl - Fbacd
‘hg canau u]af r11¢ N 1¢ phage ﬁl‘@ 1n§1¢ lcal
1 ®y F § B¢ ndgrig rC ongd & gaintig
shUd® p 5°d § M (F worgdig ¢ (FNI
md4g 1 g by § BN €31 € g1 ndnd® griy YA -
mgF vi# dB®© 3¢ n ® i 1© FPst h‘spc‘qall@,
hfhﬁc(.k lllt Wrcxfr lﬁlﬁst lcstfl y.

4.2. Mechanisms of global-to-local interference effect

Fo b ad¥ndg infln B § By 4 3] 5y SC
a characcr i€ d by pha g€ dN landtl"?rglngphae
tl¢ pocrir N@  gh @ [3era) ee e © mrdl dgtr r
b¥in K mduia,lg f 1 op e 8 & vy by
§ BN €3] Sy ¢ n¥“ ¢ 1 ¢ prcvﬂg
Studq % &rblc 31 l@l(Uftl@]qCIi‘CCrfC
C‘tg PRI tlhlhalfPatqutudq £ b AL,
. hfhs“h Cd,hé\F lg‘cmrcdlntlffpstcrlr
mrdl &¢Y Clmmﬂ,Cd ¥ vird § b’ﬂ, -
lgcrﬁdmnr il YCe . I5rCg -
ndy,o 1ot phry 5 © mdvﬁlnbya VL
Sh'ipc ¢ ngulfy asf ulld tlnﬂ],s ggtlng
JHOf A RS RN m un&rlymglfw g By, 1ea
)5 S® € ¢ mép° nd’m R S0 | g g‘ n
1¥¢ m Undg it
ﬁlrc Cq.( ErSS ggstth%t]@ mclfcrc IfC \?t CCn
Eléf’landl‘alpr ¥y G p “ndg 1ol Yyr m
mhibg r Yy 126, @t Ccnhlghanq,\l J *HnfL
S

s licf ir ¢
1 cal mcpicrc Ifc

lljr tltg



S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865

H& , 19907 4erf e 21, 1993, wil €¥r, ¥
rs"lspndlﬁ s]'bPrtf ryhg h)Pt sd-) chl
§1P ¢ ny AV AL i ﬁt it g unlll?bytlﬂt
lg%f gba]t 19 €. (f€ (£ JFbacd
C.. as ccal;e t}¢ largt %fc‘t

s IgrYF\‘?l 5% 1 n.
§ B, 149 15 Cr® S Ba Undd €41y 200 g
Illral'rtcxthau

P inHY S K ASA] €€ gy €
§1QQ6) "

g mnv H?d m B¢ o°rw 1 n2qndc°*
:& An gFr, 20007 & Kyg? F n¥y
Vs UEEy ¢ ¢ Py @%twé@lf U #r -
« lnandrc‘ gntlln‘ qr 1b " IK llicrfcrcrfc
“|§ et n § Wiapdg calp. . ss mg
¢ F €Y S 8 n § B 2nd] €9
o L mE B g ony & B4 (£.2 8§ PIPyer)
mg® C€1d®PVy, ¥ § balts“k Fred oty pf
e (F. 1‘aanr )4 @ gy ry ¥ 1 ¢4k (Hn
¢ 4., 1999b " Hpapd leph““}é,’OO’) s¢ dmndy,
§ P CpEqd1n AY® dec1ye Iparcd g¢han
5Cr f]¢ Iplgicf ri®¢ &1 nd¥ m§ ¥ § balta k. F
tﬁl‘altakh C¥r, £ 1°%3°F fg xﬂ'S‘,BCP‘Cd
© rﬂ‘hmg,l‘? wCE R 1ng 1A RE ghy
mrnalt mi4c . ccaUc L addtllﬂal SFq 1w -
. mvi1¥d 1nt151‘alta kitm®Eadingy § VU
s fyd mfl® m® nfygyn tlhrePfcsc Q%I‘%f
1691 M dP m&E K AehnSp € B FmEd]ed
15k Fnd lﬁlandl'alshafs ¢ o 1m% r xfmfal,
1B A hmer € (CnPfCdbeAL 5 r Rigr m
by R #L ;e w Undy 1nfigg Sl tlhtF e q.1a,c
In‘ iy, Fnd B1and] e hapcs ch,lglgslni% r
¢ ngtm& K f¢hnEu € ¢ mhibfd 'K & & ¥
st ¢ 1 p g 2 1vg€s 1ntl¢ ¢ ndgyn K R
dagrd r PuSe S s1md g 13 & (REr ¥ d ) dy
© ﬁc,,wcnramd A hnSe <A, h U mynd
m* m Und g 1ot SRPdeds § B
e pr ;91@3. 1n, ¢ d1d ny °11n[1na,c § By 19 5 -
ccrfc lbly pcagctp Iﬁchmgp. ccss kplacc
?tcrrcprcsc #d 1 p 9 BUand] SA e . e
1B oy mUn@rlym§ B gy S € G0  UEEGC d
Fr® ¢ mEpndy ; F pCC o f“l J And, ¥
€14 ¥ e dy § B1ndl ¢Agp g (HF &, Fn
s 11y por o yn atr@nacd nYyk Ushi& F
‘hanﬁ]s,twpr ‘css Iﬂ‘hlngl ‘alrc,chc l@% i §1h
5°r iP1i¢ g% a . B &13¢d by lﬂya“ Up
§r Yo Y i i slggf § Py 19 -
S iy kpld*® By r ﬁl"anl? a4dbindg 1nf 1

4.3. Hemispheric organization of global/local processing

thtEfsuis §1%» 1° sPccdandt%gt hyg 5 U&
Eq F mpPrid ymfyry, § Py ©mE F
d'afly g edn F m®1d% Ymfyr ¥ r 111¢r g m
_]rl‘alt k uf g®r B adbﬁ'ndrC ¢ 1n Y ndg1g.

la‘k f a Ymﬁ]ry my ¥ S lg[‘?$ &lc‘t 1 nalﬁlgg
1ndf%°stlﬁt Sleﬁrq dndhgy, mSKy & d¢
1 &€ S mrSgp g° ]‘Erﬁcrf‘ Ina;;cc g ¢hyF
Slgnal &tc‘tlnatﬁlgg, s my® § W] apd ] €9

1863

¢ ndgl% dd ng oh ¢ gy F mplrt 4 ym
frfs. ¥ oy 5?10l n  Fand ¥ m€1d
tgcrﬁdprc lndf%c thanl"?pstcr lrg‘I ’pcalg d® % 14y¢

¢ B aBndeed oy C g1
e d my K V“F 1¢chs g or® S asf Und
By ey V Fp adbandancp g 1 1y H cﬁr,tgg
P4crn g Pl'sft tl‘? wCdf 1y Cr (129
hp o B g My B Sy 2 ndfyy 1 ngpl‘?p d mna'c
and hith | By ‘Csmgrcspc‘ ®1y.

Wl SOy F ol ps Y B¢ f£d ghp®vi Y
tudqstl'%sv;h cdlalC alicdbama‘t 1V,1“1 d¥ m€§ by
apnd] ¢ p © m® Fresd pp by mad E‘mgr‘: &1 1f]
A b d“ﬂ € 5 kac a. (19%6).  Undy 14
Wouim K G Py, rp"nd?ttra‘tl‘%cd
1 r ¥y 1m8W] &y J 1¢r°a 13y dnc‘tcdancmln
a MCd K Fy lpcrlr “p.lal‘rtcx nd P i
Ehclilﬂtask- Fy 187 € A1, (199 t§°r¢’Clstr nr

¢ Uty 1l o 8y $00g uﬁgmgt(M D &P ¥
1 Frfh prir® mrdl ¢ n®x d?lngtl¢ § By ¥n
dY mEy 1 ¢3] & 1% 1Y, m€ v Y E ,“dq
h Cdtlﬂ'ENQa I‘pli e 1% Ery ‘%lthan,
g Bl & gt Fry ¥ Pt ¥ rrgpl@rc (Hllfcc ay, 19%,
1999 anqd g balandl‘al & & e A o
B & fryFri% Andfy ¥ ngpﬁrcs L5 I@IY(Hn
€ 91.,20007,b). Iy B & o UG 4 ¥ ¢ mp Undgg 11 &©
dgpl? 9 d € grilly, 2 11¢ st 1mdr &€ dgpid¥d
“nlalcrallYanccm Xp‘:rlﬁm 1999 &gt Mgy 10t
18 pgegin AYY Sgtd) ¢ FC fr &g rclfllbf'
KB ngplrt & ymfyrGs m § B4 ¢ o € mE* " hy
n11ngs$prt°dby Y (e QfM Iy "y (Hn® 21,
2008), hthgh €dyH, hf «©grdl b 3d¥ndg 1nll1
nd® dyr nEr % M 1n mgF o8 138 ¢ pygdl
*r®xm P § P13 1 n¢ ndg1n?nd m B Fy 138091
(1] Ptlal‘ rch lntﬁ 1 ¢9] Ehc Q1 n® ndlll Ny h§ aS Ym
Y & C1imnfh® d by g m§ ¥ o 1ot 1 UnidSrany.

nﬁl Fong lnﬁ,l e

Acknowledgements

The sk < Ywn®dbNG 1l Iny ¢ { 3
Fay h N H4144),,1¢AV Ccar‘h Crvee N3 1]
Na, '1‘31 €G (¢ uncﬂln Chmai_ £  9%2_0%),
légtry [T e and Teefin1 8y hin?
(aooﬂC 01000) Snolt g‘qml' eeqsh Piunda,ln

+Tr ardC & ¢ o ©Cgmé mil%\' ® mpks dy ® qulp
GO a W CnF e ndgig ; © prdldnd UnidCrdl S g 1y
Curdl W R I ng Ky B n"pr o B infjag U a:ccsgt
sginlY prfiindnde pfC;ry® m Cms S.lnﬂL] ¢
Pss P B nfrgnm® Yy m LS 5O 1Y m® S He
myBri&y B ogel®y ;¢ ® 4 B opr fh1n?nd B ®1y
m® S Y€ myF By F oogplr®y o S F 1% prdyin
Wl¢n‘ m Und g 1ol 4° W ySd uniatcrall}’,“h C¥r, ¥
¢ wiiord FongpF® do F oot Y nl§ e g mE] (F
Yo w B FELY 4 F B rrﬁln,[gtr oS dy (F opg 1357
B ongele® b UShy 6 ¢ rp U eay By gy e masee
1 r&ufl prdin rﬁycllmxﬂC N‘ e n ©Cng Ky

1¢ ngpl@rcs.



8

1 64
frtl¢ S Yfd @rcachlﬁc hlars,tﬁc du
¢3 oM ngr Y, cklng Unﬁ?rsg)& tha&lk ag1fF
Wca&rf r Flp m® IF4 mE A2, 3ndy Yon B n
T,\d, iy Thy ry®n® mig.
References
ag ¢ C W“hﬂ rgAF ag e®. ¢E eW I T q"rfy

B e n&andy ¥ ‘css m% 1¢31 § balsllnﬂLPCr‘cnlnl LI
12617 22.
d¢W nér I r2ofn Ne o, Fk i Mymg A hy
Bigeye nt® o sy ;08 ¢aVE Swapdbyg me1d
st 1 1 nEF‘.r CfCpheImNe ¥ phy 1] 199¢° 4!01
r ,11%5’(; .gonrc‘“glqlﬁm“ RS ST T N
w ¥ 80 Sy @ u?d‘h“m?ls.\’gln e, 1971
1411 e

5°5
ﬂﬁly lﬁﬂ, aIfL Ipralsl ud&s ghffswd?% m§ lflercffc
Bap ittty o

ndg Y@ dePnfL.Vain ¢ 197717
¢ ﬁl;(;

B as
1
%)and.r 1%9 Q %/' )‘ham"?]s

Wlli‘mMEC‘ § & 1UmiPg-bekE Unde 1r n

my 1 n lmra‘glg\]?t e ng YA d
Vain e 19909 106% 7.

Chy fin,, ¢cF FNGBEC,  Hppkrt 2 ymiys ng ¥
ﬁql‘%lnf Bndpd 10 d By Crg - s)J‘hn ‘{1 Cvl“74
277 % r

Clarkv , Bn, HIAA, . 1¢g1%%1n, &1y vgB1Cv Ed
ﬁ[l m?lgﬁa.cdbg’rllﬁt pfandl p Flphtafye . Hmrim
,19952170 B

D.CIP. . i "LC’fr n . HongpFrf e ?lgaflnf oo ¥ or

4LH1 hqr(}'hfa“mHLch p¥hi gfl 196% 20, 4.
@QM ,de&nl\i H¢ nr, , HhMC T ®eice o VW ibigyy
U n¥d pr fhin n 35wlandl‘alp ‘° mgcvx?rfc ’g
14r ﬂlfg%ma.cﬂrlys.ags § m s mENE § pSth &f 2000
!‘ ;

Bk O, HIn@o W Mg w C ) Far®, | Py kB Pn
Wl@rc my ¥ ‘?8 mde€ Q"4 B a1 Py By 1Oy Sndtﬁtrcc ?
Ng Yo 1996 "3%6%

r & Capp m . r % M Fc , rgrccsvl ¢l Fr©
YU ke rm Byh,hg RIS

Hp,; ,.C¥np {,r &y 9 B and] 3 o Gy Andly g

w bﬁhcgﬁﬂrc 4¢d bam?tcﬁ?k'f € hpC L€ §‘11996 v
|- $

Hn , Hphty CIRCrd% 1 8 0 freCy W p @nid 1n

e d n cgtah“ s Andyh e
Sm yh,halme(,l,g
Hp H’rphc Cgﬁll@atlnafd CPe% 1n® qr by, 149
©s n€ m hqr%‘gﬁ'l aflyy. P s PN 900155

1.
) .Ht IC chcrc B S mg f

HIISJ,EHJ,CWHL,ZI"U
a}gﬁ,sb 2 g $hphyil 83 g udy. C &Ney -11“7
CEnp.%nY

érar'hf§1 . e b
Cm
Hp vH‘mh%% W.CFn 441 2nd¢ nfyyf
1S d¢ hea] Af1Y e Fr¥n £ lbmgandclf dm& ¢
EXp s¥h1l Hmerey Cp ¢ mi®®%b%_1411 2
Hn X, W @ . Brgehtd] p e nEand F €1 g1 n
W n® £ dbYA1YRAmp ,° Wil ¥ hoghy 1] Eye0008 ‘¥
17 9.
Hoy g W, ind®W W @ pgeraq 1 g5 e nspal M a1
#nd g ‘élgwged.'ec S ORI UgyNe ¥ €y, 2000b"
12973

me . a cc g
8§d nhqrarhnp ¢ m&

M d¥ 110 bama‘. vy S by
&RNE ‘tudy r gquoa

«© ¢
ss's 1

q

K

K

S. Han et al. / Clinical Neurophysiology 114 (2003) 1850-1865

Ho,, BX, UWnd™W W @A w1 PIEFG 1nm e €t
P hr ‘hfalpaucrn_ an lﬂ.“cly 11, ¥h12001_ 3 4.
Hp | Weag,  Myay Ung EWB 4w glngplﬁf
db)’mﬁlr}’lna BN 3 1ng°ﬂ°.s ‘sl”‘ﬂsPsl"n nd

s0% ?lfrcq"rnyCP 1rﬂ§ 200277 19%0 ®
Hufe HMue TEEper phy) 8131'rr°1%° hqrar'hfal
sy pr © mE dggs ¢HinWy ®n g% And B o2 s,
%bal And 1% & & w ©  mS& Ne§ o ¥h] Ef 1!33
41
B e ﬁ,L“k Mingn . HI%A, L
mEx T yin bR, 1o 48
EESY 10 Py c[fthmnNc'f phy 1l 19907 1 o7
Bife H, g  Muye TEMapgs,  Tp v, § by-and
19 F €1 pr éﬁlnp s nEC L&y ph 11 gfalcw& ¢
PP FrC 1 nm €S .In Huf® H T Ma,
cdﬂrsc Eng 1f P&y phy 11l gy. BS' HM [lkha" ey
p-1 2 B
Hyfe H Hyth HehpM,
g m, 4 balandl ‘alpr 855 ,93
o Uy, € gnNCY (11927104
Hge H,LynM lldCalefLG
P“urnrc‘ gm,lnrc& s ¥hphyd1%4 '3 51 71
HEE, €, Fngth ,°‘ibrLr°rt\§G. 1 B ¥r U ea]p o€
m.l¢ a‘flfc TS LRIl Ll A C gnNCP
72 !
T T
Ivy é'] ‘5%5 nCy s g pcr‘cnln.can’ﬁldgﬂl/[ M
E R aag M Ma, A M, Ve e MN @ g
w s lng SPal PRroe® of G & C@anb}‘cV € de & qfly Yo
m&1mEC 1 mNe § ph¥11Q0001111113Q3
#Sr P E °11gLM Vi cldcffccs 1n,l¢ d%glnﬂﬂlnf I -
w 2F ¥a,§m§ “enrsyhphgl ®1701_ 1
acrf Echét g Hn”léf g§or S my ¥
mrfrcrfeamng rpﬁﬁs i Und gf}m§ CroC gy
ps ¥ DphY 122 3475 3
nlgi , HIp 4~ W~ @ | Nevie H. pcﬁc: fgr #%1%nd
rpral p%?.%l’ 1 n.l¢ a ey viEde© § f1 m din
Fér cl‘fcph‘llnNc 'y Phx 11120 ‘0112 ’4
m . Hi4 4 W@ Nevip HTR gpee
Vr.CSF 1g v Edp g ik dY 1n§
¢ fphe]mNe ¥ h¥111< 1.2 .7

ni& T, A1t wy 1B G 791¢  xe® EYAS
1nh1bg1h“ dcfﬁ“l énlndg.r 1b‘ibd1?\r“1\ﬁ. rig. ‘.ars}‘hl
1011 7

1999
Bo L @n ¢Be N, eweyfding e i€ d lgc,sha,c by
hUANACra] ¢ pgl® mF x. *G [fc 2000 4% 31,06 *

LagicL-ff g dfrrhandspz?lfrl ity natﬁl
mee & fe . cr‘cp. syhph¥1 5

LM € OB ey ge, T adagi e and iy O &1° 1
cgq,w r&r ‘Csmg ggwl-andl‘all’@llprrﬂlnq
CCC Ehx 17 46054

anbMY l'kr f f spal ?lfrcqurme,F » gs
her & hfdnyrgmcd,mﬂl r<p ¥hphy 199 %74 '6

L2 nbMY, upd EW p3 Pl Yand 4 g1 n % 5 FEI-

1 §-a ndl‘allls‘cpctﬂln ntlgl Css &y B And] €9

.c‘c 5373
anbM

atcra“c d vq w ®
Eve S

»S
ceally

"19%.

gc Fry w Man Ne yaj
nbif d ET a8
P

balp'c‘c & ¢ mvg B

mg
€ 1Q00 )

r 3l
AUy r YEFG 10" P -

¥hyhy 19962

v’ “nw »d f‘lfrcqur;yand & o € n § by
ndl'alwlg S8 eV C g 1996b 38 3 19,

anbM , V& NrF palfllfrqarf}’m‘“d b ¢
& mln&?n ng b’f‘landl'alf ropTreCm s ¥ hphy 2000 64
7. 36l

L2 BM . B on iy R i mln and w5 S m
VB e mE é‘bal dnd 149 orofh1n GC% s
Inifrdly® e rdl pd G Y inFyg. NcP w¥h1 &R Tl
27471 3

LA™ o nCL i TC iy ¢ g m Ynérlymé
1B o ©mEp MNradehtdly r Enf€dpdeSry & #C54r m



P4 G wh Ugiderdl® o $AF 1y XPPS}‘hcharnMc £ &n
1”016471 3
LanbMe{ Und®W nde,.@uﬂcmln.E djic q FEL
B
I.r.r{tghgg r % ¥ BLed nopd fprca £y P s ¥&1 ©n
L SiFg N l¢1n‘5r$L Ve ey ¢ Syih ol Cv
Ney 11" 1 _77 69l.

L $F§ \‘?W cPf‘I{ Te ng® ¢ . Felmw € mEm F § B
Fccc&[fccﬁﬁ' In lpsl r s ?Rd)c Eng if Qg %y hUifin
¥rn 1 n. HL #F ,I\\,\],B £ 5719%.p. 71 %0.

L%k, . Hufe HMan%l D HIR AR, Viwegye@ed
p S fl méx ¢ die g yn ghmbhc g 1nfy Fray. 1

R, Pl dgg ‘f",ln 2apdNes rp ﬁqs Fir ©f€ph€lm
Ne y Phxnl 07551 4,
Mang&, , HI¥ & A Giny v 4Cqpinyg @i ?l

141y wd3& g4 brhlqt r ¢ ¥ pe14cd l?alnp; g f§ 4n
&4 1 gyt ;ﬁyfc Rrsyhphg 199047 2 0
o, Hi®A Fir *ry 91 tra'cg f V4 w]
CP‘N’anqlngn s rnblumJ,cd.lpé. a9 1n?nd
pclfrrﬂrfc XiVCanbldg MITP ‘993, 2% 43
My 8 M e spo Foukp, Yoo WOnE L F . Homplers
Ly mfyr G a,gtfn dnd Pea) o smgcm&[fcfr M L
Ney cpp 199 1659.
MCq,py ». ;fhm‘il far 5 vy UG Ao
13¢ f Y2 ndi®2; 1 1y 1. st 9541177 %,
Me«yim U]];fr &y 53\4% ghsllnﬂu‘alc gr Y1ord Fr
i P babigy Fér crrf"ph‘llnNc‘f phy1119? 36 9 407
Meegm8y  Ulwr &, 3¢ egl JInCd¢h; (K 5 !l m&1
802 g U6 m? i) pPg 1nfU pdadiEmIn Hafe H M tge
RFMd ,©di g - NC &'ﬁlpﬁ”is n® € e3¢ dp ¢ n-
i ndl y ki e, 1199 3y 1 3 5
BSW‘ Ifcp, ad ﬁla ¥ mpdl% r.In By , Hegey
G- an%d W c Pcl,\’l HcdﬂrsEﬁrgtf andhurﬂnlpr-

Ma

foin o CeomED rach, K NegRrEng May md Ny
p Dy Fr gt 6.p.17. %
Nay » . Ky 8 © ¢ (B c‘c&l%c 9 PR e vy W

Frecm 1nC gn J¥h1077%
firiy’ g lbaandl‘alpe‘cd’lfc e ll@zh Rinmg ¢ onfnd
m,lnpcr‘cnln Exprs}‘hl cnl’ 3]1!51! 40.

o @rm MZ%mA, CUCH. 3¢ 5 P19 4 10y ot} pF S WS g

P

Eps &4 Ut g opd Fita® it y. g’y

1nn§1 z A Erer phy 1l Std1€vig e ; 2
mlprm&lfc f ISP 1% vg® opr finC &
ap e, 19976 21 3. o
cnamx ag' 18 ¥ N, € mAd S ag‘dffsl ; RAuf ¢ g
a o‘ic ; fpdlth n ﬁ]ryé“?[fc 1299 1413
& erb Jimon ’Vaugna H Ma liM Manpqa' lgnfcgémrcla'cd
» Skl Iﬁl’}vlgt%IQf prfing € omEydE . G
19 % g1 Sape e $
Vg ,Vaugf?'@H ¥ g1 dp ¢ g P1¢ n® B g1
agbf prodhing g m phgfgalandcrﬁqfdgrlm-

l..6i .f
r \¢er
PC [

[1"",1r1.g yhphxll g}’l' 31016 .
l]'cr\’\’;#“gln VaughﬂEH 5% ftw f%lnﬂg
pr inw *®,&d nf§ lﬁcﬁmglﬂcdp. q?];. Fé&r -

erfcph‘llnNe'f"ph¥11 19776 U4
B{y nLGx My rf'lfrg 4 £ g %Wg 5 MGr&¢htdpdscr g .
Yh;l ¢ n1%% 1:5 227 4'

PS TE o
md s 5 Forg g o el

‘gr“ nL ,La nbM K



	An ERP study of the global precedence effect: the role of spatial frequency
	Introduction
	Methods
	Subjects
	Stimuli
	Procedure
	ERP data recording and analysis

	Results
	Behavioral performance
	Electrophysiological activity

	Discussion
	The role of low SFs in the global precedence effect
	Mechanisms of global-to-local interference effect
	Hemispheric organization of global/local processing

	Acknowledgements
	References


