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BB 2 (the source waveforms of activation [oci).
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152ms), P2OER ] 216ms ), N2 R 252ms) F1 P3O (R A 376ms) . 4B A Ji ol 40 X o 22
W B EHN P2OREY 176ms). B 1a A T HEBE AP T 102 54 W FHK 108 715 ERP
B . ERP R8T V52 A2 S 201 A 22, A rh BT P LA B 152ms B KBRS AR AL BR X 11
BEEH,

B 2b B T IMRI 8T 5 C RSB A A, BEER RIS MR VI
KEEsi, TESI R B ERENRK RS, xR F FaE#RRE (GF: the fusiform
gyrus) # F B E(GTi: the inferior temporal gyrus), 8% T Brodmann 37/19 K. €T
1 Talairach B4R (EW:r —-24 y=58 2= — 10000 =21 y =57 z=-12). 88
R A 7 MR — AR R B ER R KN T AR ES SRR, BB KR
SIEEB TR 2.67% 8 MR 5 TR .
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Fig.1 {a) The grand - average ERPs recorded st the occipitotemporal elecirode siten
of 102/ 108, (hY The caleulated source wavelorms resulied from the souree analysis

of the grand - average ERPs by wsing one poir of fixed dipoles s GTi/GF

11}

a= =12
Fig.2 [llustrations of the spatial localization of brain activities underlying

form discrimination, (a) The voltage topographic mep of the N1 component.
(b} The correlation cocfficient maps of [MRI activations, averaged across

subjects (axial slice, the MR - image was Talairach normalized)
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fMRI 2478 00 S o 2 L 3 TR0 fe 8O (4% 2 (7 BE A EMRT MITHRERE LA & 2 1Y
TR E R RMA T W TR, IMRI ERFE GTUGE KX E L0 B E W
RfE— @0 THmGEE, XEBRTHMERE, FERAKTLAm TR, LK, &)
@ A B 5 1 A KN B 98 50 AR T RIS

RIFETHAGANFEREHR FEUNBERAER.: W IMR] B0 R 7 H
HTEY A HIEMBRERS A (RV EEA) BETF 132 - 176ms( T3 150ms, K & S8ms,
FHRV-8.22%); A MEERFEY, BERESEETE 132 176ms( FH 150ms,
FTE 59ms, FH RV =5.34% ), PR THAMMGERERN TR BEH -8 (A8
M R EAE SR ZFE A BT 4ms) -

Tahle 1 The best - fit RV rtime {(ms) with their values (%) of the individual

ERPs of all 8 subjects. For each subject, fitting was done every 4ms

Subject Rest - fit RV vme (RV value)
(N-8) Seeded Dipoles Moving Dipoles
51 £32 (2.96%) 136 (2.3%)
52 132 (11.69%) 132 (7.45%)
33 156 (9.41%) 160 (7.54%)
54 148 (12.73%) 148 (6.6%)
S5 136 (6.44%) 132 (5.48%)
56 168 (6.11%) 164 (3.11%)
§7 176 (11.92%) 176 (8.39%)
38 148 (4.47%) 148 (1.87%)
Mean 150 (8.22%) 150 (5.34%)

5D 58 59

R, RAT BT R T-1 ERD £ & F MK IMRT B BREE (o 85 Bl T 7
AR, B 3a 2T ARHT IR R R 2 R I % R i PR — o R £ B AR TR R TN
SR, AR ERLS 156ms FOABIBAERGS (RV=1.53%), FHEEX 132 - 176ms HF [
) ERP fE R SRS R (F RV =2.23%), WA A Bt MEE T ira 4, i
EHE MG 156ms WA T RS S (RV=1.42%), fEX 132~ 172ms FFETELAY ERP 1
AR RRECRY RV =1.47%) B & %BHERIR W, A g B 760 B L R L iR 4G
T GTi/GF Ry B P U BN EERAN 1 - 2emo A EEME W 176ms T 12 301F
BFEEERMRY (4.70%) RMETUEFEMMTHEFHRY H(1.73%), Bkt
HWENTABEELRERZA, TEERTHEAULRTIREMLSEREE ERP BH% T
P — MR AR EEF2BAREER. B3 G M BENS AWK E i
EEAFMER THAN MR REFEERE, M3 HUTEMRISHEEEN =B LA
ZEEFAHBERS AHOEESFNERTHAEN A S RE, RTeSRE L9, B8
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== [MEI] - seeded  dipoling
== Moving dipoing

Residual varianee! % )
=

Raw Field Finted Field Fitted Field
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Fig.3 [lllustrations of dynamic analysis with IMRI + ERFP for grand - average ERPs.  (a)
Curves of residual variance (RV) resulted (rom the IMRI - sceded dipole modeling and the
moving dipole modeling. (b)) Topographic maps (nose down) of the aobserved and
forward — caleulated voltage distributions st the best - fit point 156ms. {c¢) An illusiration
of the locations and strengths of the TMRI = seeded dipoles and moving dipoles with the
voltage distribution maps on the 30 MEIL views st the best — fit point 156ms
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176ms i ] BE (W 0 150/ 156ms ), iX 5 ERP ) N1 L0 984 R B A AR B E . A 7 —
FE GTi/ GF XEREONELR, RITHET - B EETE G/ GF WS T4
132 - 176ms B B M A FR LML, W b BB TIHHERS R, REELERX AP0 CTI/
GF B — % T 8E S g i B S IE ERD (9 N1 ARt IR 80— 34 . BT
M AAREFRMEE 132 1Toms WEIBREHEWES, BEREEES 154ms, EHELT
ERP B N1 R4 fad W B 0 b b PR AR TR 3 S 5 R

3 #®

%58 {MRI 5 ERP Bl By £ -GS 4K AR, IMRI BRI MRS KL Zis
B4 3 I L8 K R 8 B4k (BOLD : Blood oxygenation level dependent), ERP iC 4K &
MAENMR TR ELE PR IMR] 5 ERPIME FE L EEHER MR B
ARt (Block design) fl ERP M S M4H X BT LEAMAX A ESHERXRERAR
BTH ", BRI AR & X BRI A A R AR B A7 [ 5 B AR AR R 9 R
iR AR ARNE R HEEEH AT RN RARAE, APTRESHET
MR G i T35 BC M EEG B E M= M —Btk , 9 IMRI 1% & DL 5 EEG
MEEMZEA |- 2cm ZHAMER" 2, BATG I M2 6] — SR EX N EEL. MamA
BB A ERP it 5 IMRI 8197 & BT AL B A/ ERP(NIT90-200) MHREM S (MRI 19
BhROTUMYEHBESY S "', I TH (MRI BEE( 5 ERP BEN S &R S BN
MAT%lE. EERP AR EANGEEEEREL, —SHTOELBLM T EES FRP S
PET SR AR i1 T i B B 48 1 & 605 180 FA (] i 8, e B 4 1 8 80 B B
FEREE FRP [ 80 - 150ms § PLEAT Hoh e Qe 8UR B2 8 GF RV 9 i IMRI
5 MEG MESMEEERAPHBFENTEIMTHTFRZILH AL EHXEERHG 185ms
ARE BT HEEH", SiXg A RIS RAZ e met e EHS -8
W E AR IR E AR E SR ET IMRI XA XS H# FER FE Y
GHERP HIEEMANMER, B HEIHERFERINEN ERP EM TR, LA 6 F
BRI M A R i 2k — 3 20, BRIENGRE OB M 2K GTi/ GF #iE shiRA7 77 A
B L KICR RN ERP M9 N1 RS M XAR. TR B R ETE 132 - 176ms B AIBE R {H T
N1 f#{E 152ms KA.

X R KL SMFA KRR EHTIN LER e, C 2R KBRIEHE /BBy
HERLBENERE AN TSHERMTHANEERREAN VIKERTRERKRE
AR L, 3 AR S GRS R BB FEM 2 (GTH) M B s A MR [ (GF) I 1 15
B HERUHES T, R ERA BB HE AR (MEG, PET, IMRI %) 9 1084 b &
B, 5HRAEEENRWK S EEFE M AN T BREMS R E B . i, d T B AT
N R R ST B A MR R R A TR AR Rk, MIE R T R0 AL BT
Reynt B, 88 A VI KW RREEEARM FR ML CF Ml & GTi A E 41
R T BRI LENARZEL, GHUAHIIRTMRENR, HERRTHHRARER
fii (VEP: visual evoked potenual), V1 KEITRERI 2 B8 VEP #) N40,P55 - 80 R4, il
V4 K24 P20 AR R — e R A WA GR/GTIi BRERUANBNEE L A6
HH MR R A ERP ERAL SR, 2l RMBE T SERIEIN A XHALRR
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COMBINED SPATIAL AND TEMPORAL IMAGING OF FORM PERCEFTION:
AN fMRI + ERP STUDY
KAU Heng - vi, ZHOU Tian - gang, ZHU(Q) Yan, FAN Si-lu. CHEXN Lin
{ Beyjing Luboratary of Cognitive Science, Uniwversity of Science and Technology of China.
Beijing 100039, China)

Abstract: The present study integrated [unctional magnetic resonance imaging
{IMRI) and event - related potentials (IERP) to identify and characterize the spatio -
temporal pattern of brain activation at the ventral visual pathway arcas underlying form
discrimination. The fMRI results indicated significant activation in the ventral areas
GTi/GF(the inferior temporal gvrus / the fusiform gyrus). The convergent results de-
rived from the source analysis of {MRI - secded and moving dipole modeling and from
the source waveforms of fixed dipole modeling consistently suggested that the [MRI
activation foci GTi/ GF were the major source localization of the NI component and
were activated during the time window ol 132 - [76ms with peak latency at about
150ms. These findings provided multi ~ methodological evidence for the brain activation
pattern ol form perception in terms of bhoth functional localization and time
dependence.

Key Words: Form discrimination; Functional MR1: ERP;

Integration of IMRI and ERP



