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Devor 25O H T 52 AHM R A MR AE 53
55 (UL AT A ) P D DTS S iy ) A A i T AN 2 el T
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P A J7 100 1) EEG-fMRI X} #x filt & (spatial-temporal
EEG/fMRI fusion, STEFF) 7 VL@, % Jj 345 45 )
Rl 7T, BN T T MRT FEAE ) M 4 E B A
ST I HE e A L, CER TR T, ST
TR EEG (Wi 45 8 2 35 4 MRI (19 1L 3l /)
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TMS 2= 75 JRy ORI 2 K o 5z J2 v % R ARLTA
55 5 DR IRIAS [ 38 B2 (1) K & 8. R T L TMS )
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3.1.1 FEF-TMS. X RAKENYIIIWFITEE RO T
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FEF) (1) 5015 RE X R 194 28 H iz i 8 {FUAH BB 2R (17 X
S (A G R S S AR
3.1.2 PMA-TMS. $ATAEZIER, 5023 i)
J% JZ (dorsal premotor cortex, PMd)R] G582 %) K i P
AEERIE S X HAT W, ABX /e BRIz )
X Z [ A B AE R PLE] T ## FEA KN . Bestmann
ZEBURI ] TMS fll3 2 PMd, [R5 30 5% MR {5
T RICHPORIAT L T B IRAE S0, TMS il
AR, )] A SR I A PMd R 2408 B 1 )=
(primary motor cortex, MD)F¥EZ), 1y 44k 4b T
RETEAAR SIS, TMS filo s, 4501 PMd Al
M1 &SRB, BIARATIA S, B 4 1iiE 5)
{E45 ANTR], 22 fill PMA %) lis 3 B 2 X =
T AR
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5 B (1) TMS 304 U T3 i 2 2 (parietal cortex,
PC), 7] I 45 4 32 1R A T 0t A I o b 28 v ofl 3
(median nerve stimulation), 3% W 1) Kb X 45 4 76
M %] 2% 44 & JZ )= (primary somatosensory cortex,
SI). A ILBRGE 1) TMS 2 7 | 1% DX Bk i 1 3%
Bl T B R NI, BRI TMS il
S5 1A 2o MBI AR I S S g s RIS, ARAT TR R]
A TMS-TMRI # 45 B Hz UF S5 7 A7 0 10 - 52 % 11
TMS £ 532 Wi o ) 2 A0 RTT 2% A I Bz J2 Rl 40 SR )
AbBRERE, oAb S AA B SN P A T R A R
RIS T A 0 5R

Sack ZFF] F /] 25 TMS-IMRI X [l — /> A it
ST 1A 23 A 55 () B A BRI FR A 25 TR 55 (B 6 1)
WHHEAT T AT, BRI 5 J2(PC) 5 R0 3 =[] )
Wree e R, iR, AT Je 2 (i A
A/ TMS FIlgS T RS =s [)FI ke g, IF 5 i
A7 FERAN - T 2 IR TR ) R A T 8. 727
[ AE25 4 1F X PRI G LA AR AN AT 55 45 4 B A
PRI AT TN Ry TP 453477 5 A ) AN AN A ) T
DX ARG AR, I T AR A - 509 2 1)
PRETES)), I\ I 53 M A0 = [ PR ) B e

H AT P R HH AN 23 20 5 TR 245 441
B, — A2 H R n (goal directed or
top-down) X AN HH 28 BRSO N, o — A 2 I
UK 5 (stimulus-driven or bottom-up) 17 A #H 5% 1 J& 5
(PRSI HEr R ) PR IO DX 3 A A - T
0 288 PR — S8R, i K Sl S TR 1) X SR
IS A A 0 = 3R PR - TR 22 A A A e
Blankenburg %57 H [7] 25 TMS-fMRI X Ti - iz J2
FEAR DL 2% () 7 BT A e A 36 AT TF. 2 —A
top-down S5, AL FRE B 20 (B0 MLET H I
RRBE RO — A 5 A, RN LAAS[R] 58 FE 1)
TMS Hl¥cA 5 T - 52 J2 (posterior parietal cortex.,
PPC). 453 —7J5 I W 5Armae s K k. 4%
V)3 2 A T P 48 P 8Ty« SRISBONS Ak P (1) 400
J J (ANSUR B J2 ) Bt L (R 5 s 55— 7 1 A B0
T TMS H R B PR 4 ey 25 3 R RIOns U 4 S0tk
B 5 R o 22 . A AT S a5 SR — 2Dk
SET N 52 2 RS A0 B J2 it in 5 2 )
HEACIEEYm, FEER TR 0 1 2 2
IS/ G =% kit [ IS MR N W
3.2 TMS-EEG Wiz Ffiit e

BARIEAFAEE — SR B, TMS i
EEG 4 & N R J& 24 Col ek 10 42553, TMS

5 S PR Ry R DX Sk T R R A5 T LA A S
SR RSN R T B, 1 BEG (1) I 1] 73
FALLF TMS-EEG F52 A 0] LU KA 5T K i By fie 3%
PR VERBILE] . KA [ A28 (1) 9 % 0% 5 55 1)
L. NI A A BL TMS JIOAS (6] i Xk 43 2R A 28
TMS-EEG 5Tt .

3.2.1 FEF-TMS. TMS 5[] EEG i sk B4 il
Sk, AT RAZEAERS 1IN T RE P BRI RT e A7 AR 1
PR . Horh — IR R W39, 4 il ) FEF-TMS
SO T A RE - S 3 ) S A O HL AL (ERPs).
TE—/N N B =8 M55 I R W 145 74 0 FEF
X3 5 A TMS Jik b, o S0 A0 o SR 38505 1
2635 5l 8. M2 B FEF-TMS 5200 : 43 TMS I
P JZ 2 ) AR P LG TMS B 85K, FEF-TMS
() U400 5z J A B e LRI B, [R) N e AR 15 B
W ARG AR T RO AL D Kz 2 ) ERP R4y
LU [ 23 R B R . YR 4. 4 TMS
I FEF BRI X300 5 i S 8 G At i) 42 1 Ao
B, B LIRROR. ZWF A R, 44y
BeyE 2, A FEF 43 B4 5210 J5 350 i DX A0 5 3
SRR HI Al B A

3.2.2 PMd-TMS. [R5 MR A T KM ) 7
RS 25 ? Massimini S50 A7 8 )12 3)
i B2 2 (PMA) ] T Bk TMS Bk b BEAT R R
i 5% BEG SRRV Tzl @l WF5e R, 1E45
HEORA T, M5 15 ms 24576 PMd X 33k A5 B
WIHTES), RIS SR T2 LN K SR
TE ) R K B b, T AE AR PR R B R AR
(non-rapid eye movement sleep, NREM), F 45 1]
PMd Wi S AR 5, (AR PRI T, F 5k AL S
2T B DAAMX I, T4 R USRS R
K BAT R AT BOE BN, T3 24N AR R
FC) e AR A0 T o 52 1400

3.2.3 PPC-TMS. Jy TRV & A e Bnt,
Fuggetta %5 B/ — /N WL 48 28 A1 45 LA A s Tt
J% JZ (posterior parietal cortex, PPC)A H bxiltAT [F] 2>
TMS 1 EEG id>%. 47 W& RAIL, ket T™MS
5] HL I 5% %R (conjunction search) S5 3. i) 1] Y38 1,
52 AR ERPs Jlor R A T 284k, A0 oot
055 500 35 [R) A 52 B2 )2 ERP AR 5 2 22 & AL T
KW 3B N2pe Jlsy, e e T 08 B brdr B i =
MR RLRE, WA PPC-TMS iR T 507 B %
AHORIIX R 22 5%, BIJE N2pe Bsr. #t—20, M
TMS HlIFCk T (vertex) A2 B 1, N2pe 3R AFA4E. X
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—WFSCUE W] T PPC-TMS 18 o 5% w36 P2 ¥ 40 3 1z J 2
P S REPEV= NN =2 d
324 VC-TMS. #ilff)— B9t 4 B TMS-EEG
WEFT R H R o % (8~ 14 Hz)ig 8% J5 84T 45
AT . LU B2 JZ (visual cortex, VC) A
TMS BB I, 0 SRR P EAT AR R 0 e
LRI PE T IR R, At A5 R 1 kit 3]
HHLIW IS (phosphene). X I8 H7 B FN A AT I
B ARE ORI (trial) () TMS ST B 3E4T 71540
M, RIS B 6L PR AL o PBE 3 W
FACTBA BRI OL. WFFTEs Fud B K 5 356
o P H R IRG R T —A™ B S0 (140 o Ak B
i FERATT IR IR

gr Pk, Bl A AL i) 0 i 7K P PR
BWAEE, PN AR E SRR Tk s R TR
p = R R o N T IR NL ESEHEZY R A
FARME G AR INEOES: . WEFE ¥
SR E X NIRRT —R& ),
T FRATT B % O\ b BE A N o 19X 2% 1) By ) 3 A 7
WYY S N ST R R 2w SR 2 DI DG RE G | IS AP £
I H.
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The Achievement of Synchronized Recording of fMRI
and EEG Neuroimaging Technologies with
Direct Stimulation on The Brain

LI Ling™, CHENG Shi-Jun, LEI Xu, YAO De-Zhong
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University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract As understanding of neural mechanisms gets deeper, application of neuroimaging improves as well,

including its technologies, methods, and various tools. The improvement includes continuous progress in the

neuroimaging technology itself and synchronized recording of neuroimaging with direct stimulation on the brain.
Synchronization of TMS and fMRI, TMS and EEG technologies are being well established and provided technical
support for exploring functional and effective connectivity of human brain network. These technologies suggest

new ways of the brain study in the fields of neuroscience, cognitive psychology, and neural informatics.

Furthermore, they can help to understand the working mechanisms of the human brain.
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