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1 % 1 4% (magnetic resonance imaging, MRI)F|
FH 58 7 v il P R 00T 25 %) SR A0 i R R B AR R
S ) PR U A N A 2 R R X AR
AT NARTCAR 3, 1 HL X 3K 4 8UF W) 47 19 93 9% e
F1. 1991 4E M1 K27 ) Belliveau 25 A M YR 8 2y i F1)
FHRG e AR AR I 5 T 6 R 0T N 288 i i
1. %5 5 (cerebral blood volume, CBV)HZE{kf; &, HI
RRBE B 2 B4 2802445 X I, 1992 4E, Kwong 25 A,
Bandettini %5 A\ PVF1 Ogawa % NMEFTERY 3 /Nl 7 i
SE/INL A3 ) e 3R T R ATl AE AR 7K P (blood  oxygen
level dependent, BOLD)X} F 8 A i L4k A%+ AR
GERMG R JZ2 G S i SCRE, XS TR AP TAEZEE T
i He s PR i 1% (functional magnetic resonance imag-

ing, TMRD)[YEERN. FEMRLM 20 4E[H], FEAEHXT AR
HYTCA PRI B Y 25 18] 73 HE A, fMRT H AR K 4
BT P AR A AR OGRS, AR AR R X 5 AR
SRS 5 4SS B AR B 2 IR, 7 i Rk 27t i Y
TR BRI AR Z . TR R Z 400 MR ST
F 58 35 1 BR A 78 52 96 45 R J5 7 BRI AR 15 5 56 45 21,
AR I T BE LA /N L 28 LK 1 sk [8) % 5080 i 47 2
TAEF. AT MR LA T2, SE D RER
4R W% (real time magnetic resonance imaging,
rtfMRI) R FH 75 2 4% R Ak BRAHE 1 7 X, sefs /e
ol T 5 e S N A A U T O AR AT R N IR X R O
fi & rtfMRI J& Cox 45 API7E 1995 AR H HI By, R4
H A2 1 58 BLERE 0T o 0 SE AT WA AR, AT T i
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e =R B L s NI T D 2 Rl = W O S M g
rtfMRI B — A AR 748 1 LB bnifE, B
Z RS, NZIUE & EORE M SR &t e
2 o AT AL B 9 SR R RS A2, W CSERT AR R, S
Af R i, H R R 2807 tMRIFSE H ok FH 0 AR 2 9] 38
ST A% (echo planar imaging, EPI)F41, #&—IKJ¥
5| 5 42 B} 6] (time of repetition, TR) PN R4 A0, 2 %+ 4~
JZHE 42 E 4. EPLFFIE) TR K/hgE T fIMRI 1)
B[] 20 HE R (— EAE AP I ), RIAT e T rtfMRI
B[] R, REsCmhpE. FHmg i, rtfMRI 5602
BT —1 TR M EIMGCRSE S5 o) Z i 56 o b —A4
TR EMEM - Hrab 3, MMEL TR A J& 58 58 K i
PN BT oof MRT R, FRATAT LLAE i 3 F
T BT A A 2SR HREEE B i DX, 3l 25 b UL I
FEIK — DD FE PSR B A AR L. EE AT, AT
D TR i DX 1) 0 15 0 S B S B a2, B
FITVE B8 <11 22 I 55 (neuro-feedback)”, ZilE AEME A Ik
SE IR i DX 3 KA 19 3 Y (self-regulation), 73
A A fig A I 2R i S B A8 B X SE IR AT 55 T
rtfMRT RGER T —ANEAE A A L, PP st
S B A B, B R N e R A A A
T —Mp s at. — B rofMRI 22
RS VH G HL4% 1 (brain computer interface, BCI)!' 7
IS5 A JIHIESE T rtf MR H2 R A R, H
FENG R 7 R R M2 B2 6. B/ 1 1995
FELIRFARMA] B rtf MRI AH G SCE K T 150,
Rifi#5 MRI 7E 8 5 T A9 o0 35 fH ALz 556 1 Y
P, o MRIAHSC IR Ok 2, e AE LR

30

Bl 1 SEETTh BE R SR BRSSO E R R IF
SEARWIT_E rf MRIAHIESCEE BB (NG 2O R S i 2
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TEEK. T SCE A BIXF rtf MR 9 & B4 A FIAH 5 1
HEAT VAR B [l UL A 21, 5 S o G T e ) 1) A 2
PHEFF R AT R T R,

1 rtfMRI 250 RCHEIA

L1 REPRZR S B Bt ity SRy AR I

Vi 22 8] 3 A 0 0 S BLERAS 5 T 0 1R 10 K R
SIS ) R R AR B AR AR B A1 rtE MR Z8 G % B 4 1)
FOREFA 3A AWM. (1) X MRI HIHER: &
A~ TR H¥e R 4 5¢ U S 2000 7 EG Ea, JF# R
BB . (2) X B A& 7 N EE K iR
TECHE BE e HLIRGE M 7F R Ge 45 & TR L2 [ 4% i
Fhos K A BOIE SE R B S . (3) MR T B AE A Y
MRI ZRGeHEAE BXEIN 1~2 & FHF S0 B o0 b S5 0
2 I AAL. BT 2 5 mARE T8 A g2 R
W55, e 1A mEE rofMRT RS0 H i 5k
JE A A Il B e BT e, 1 2 J2—E A rtfMRI &
S0 WE R LR, v Sk A R A R R A Y
HIA L, M ZiRk 3 B 1R A B 0 Bl 20 g &
AT, RIEHR MRS ZIAE. B2 P E
R —3A 4 AIFENL, ST R G E
A B ST AL, DL AT S5 A G S ORD A 28 BBR Y)
S, HT 3 AIFEHLEE 100 Mb/s 1Y LA PAH B 3% 32,
J5 2 H W B TR COAE. Sehs b, AT 1 Bis
TELRE 7 R 5 T B ML K S BB S s Ak B A 27
R R BGX 2 BT 55

rtfMRI 2R Go e G 8 56 5 A5 78 T 500805 i 52 i
RIS L5, ANRIEERY MRI RG24 5, K
16 1 R RN RS i b A SRS R ], A A
B MG A A A BE L3 T A B A M, B £ A I
T BB R FERE 11, IRl NIFTI A =X
BE 9 SE BT IR B B2 MRI 2 45 10 RS 5 A
T, AR TR 5 A5 2 (%) MR RE A% 37 B AL 5 ok,
R DL ST — A SO R G, BnT LUE R
B ARAS LA A AR BUR G Bl . —Fh el 47y X2 2
R A R I L= 3@ it TCP/IP BHibisCRs i dE Y R
15 B 221 £ i 31 46 52 ik %) S A A BB HL, mT LA
KH SAMBA mi# NFS W AL E RS, XL
P A% i 7 XA B, BB W i 5258 T B oK 1Y B s
ey v BT, 2B b, RSB FE A & 4 4 R 4y
NAEFIRE 35 05 IR, A 2 T 4 208 0 s i — e R
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B2 rtfMRIEHZRGREE"
P HoRLER 3R B i B P T 8%, AR R 6 5 RGN AE WACH, FikFonB i, K ETHERR RSN T 2 AR
J¥, 1F Yang 25 \"HEE 15X £ rtfMRI £ 40 H ICE (image calculation environment) T4k it # @ F1{£ %5, IDEA (integrated development envi-
ronment application)SZEUXT 4445 rtfMRI R SE 144 Hil, AFNI (analysis of functional neurolmages)HF%} fMRI E§3#47 40115047, E-Prime J2 5 BT
S AHICRRAY P, J5 2 3 (AFNI 5 E-Prime) 938 A9 IMRI #4, I ANBRT rtfMRI

FHILAFEN. T oot MRI, B A SR 5 b 114 SR b 2R
(TR f5eJ), o 0L 4 ok i i (X F 2 A WA
MLIE 15 PR AR SEI A /K, PRI EMRI {55 RAE R
TN TE T R A AR O BR . (A — A, VTR
T MAGNETOM Prisma 3T MRI & 4 H 4 B T rtfMRI
rsig, W LLSE I b gE T — 2 PR A5 AL 43 BT (general
linear model, GLM). i Ji LS A1 KA B MRI R 4¢
HAR H AT AT 4 A fMRI SERFAR BRI 6E, (HREATHR
SRR B S A B0 4 bRk AL, B
AT AL BN T B R AN AR Y SR . ek, ik
H—Efia rof MRI RG0S W08 HARE. WRTITA,
SRR AR Y, S AR A AR AR R FE AR, B
S TE—A> TR [ B] =22 PN 58 B RV E A S 221 G it
AIAT, FRAE X — I 20 K 4 T 315 O LA 3E 2 B X
R4 52 R B AR A BT

F rtfMRI [A] DIk, 76 MRI AE {4 FI 5 s R4 77
T A % B R KAR T T rtf MRI Y R . SEmHE Rl
FHEE. BIINTE 1995 4F Cox &5 APy CEd, 842 s
B TR N HCREE 1 A2, BHREEZ 572 500 ms
(1) b BRI B) A R 45 I 4 321K THITE 2011 4F
Hamilton 25 A"y scasep, [FRERE 2 s 19 TR, (U

750 ms BLAT LSRR 20 )2 EUG P BLRT R 5. AR
X 2 SCEAEALAS CREFANI E T A By i AR
A ETRRE, (HEDALE X TR rofMRT AR
FrIAS i E K. BRI, 78 MRI Bl RETT
2 E R R ORI T rtfMRI 2R S5 0 52 P 5 %L
P& i, Multi-echo EPI [ 8198 /0 1 R 42 SL IS ][] s
KAk BOLD {55 s e ™, i 7 R ARl
AERR AR WAL DR A A, AR T RE LR 22
1 R Y P A% LA B AR TS Posse AF N UOTHR G AY
Multi-slab EVI J¥ 1 Wl i — 255 55 1 rtf MRI 8 5[] 43
HER AT BOLD {55 AR E . Hollmann 45 A\ 7R
A 7T &35 T ERA BOLD 155 EM XK
rtfMRI T AE.

1.2 ¥zt i pg

— /LR FMRT 5236 237 R P K 52 95 509,
X1 22 A BT e RS T B A
fMRI S 75T A7 B0 R 4 50 2 Ja A T4t f b 3, 3
TR TC R LRGSR, rof MR D2 7E 4 4 o 72
R B AT AL PR LS R 3RAF 45 L. fMRI 52
R A A — AT LA Ao 2 KRS (1) B i
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AbER(2) BIERIGEHHr. EMRI T AL BE— A0 45 2
) B [6] 4% 1E (slice timing) . 3k 3 & 1E (realign-
ment) . %5 [A] 5 7f 1k (normalization) L1 K 25 [6] 3
(spatial smoothing). X} F fMRI, 714 e a1
TR FHEREIL T2 EMGLIE 35 20, I RikxX )z
AT 2 78 [l — A B ) R SR AY . 2B b R e DL AR IR
JUHZ R0 B R SR AR B, A R] A T D) 2 38 e 4
TS 7R AN [] B 2] SR £ A )2 TG I B[] — s ) o5 %o
T rtfMRI X I ARAR KA R, Kk refMRI A58
F R £ 2 X He ik it (block design), %M 45 444
AEAEFRELIL TR, A5Gy K 16 2 mT DL 2 R57F — 4>
R IR A, 2 1 [R) R 4 1) R] A9 22 577 Ok 19 5% i)
AR KB IE S A T AL IE H A R 2l Sk
)3z Bl % G R 1Y 52, H D A4 A7 2 4 R M 4
RIRIA, T AR EAG A 2% BURTE 3 -Fshfil 3
AL A R AR, T I A 5 Sk Bl 0 R
REIE. 23 [B) bR o T A2 K 4 il P A% T 381 — A b o 25
[E] (MNI 5%, Talairach), PAJ5 i #E47 52803 (8] 0 LA
B AT, (B — At R AR RSt Rl Y. 25
[ ST T — A o A PR S RS S B LA s 1 M
Fo. HET rtfMRI 2 40 S FAh 2 — g A 45 Sk 3 i
1E N2 (]S, ASAS0S Ta) s o Ak 2 B A 1 6 A2 8 A
A 1) B A 3 B3 () 0 S B b BREE SR, (HX — 5
HUJRAE R HEA, JUHIEX T SCE A A L%
CUREHS A2, BROHER 6 et MRT AR AR B 23 [A] bR oAk 24
P MR/ — I T 1. AT AL EE, refMRIT
BG40 BT 5 o S A, 3 — 2 A RE R B3 Y
ity DX 2 T S B 3R O B At L TG sl 6 . B A 56
43 M7 (correlation analysis)Fl— R PEAR AL HT #B E
AHEXT oot MRT PEfR 5L, T T LA ki Jin LA fa]
BN,

fMRI A S HT i S i Bandettini 48 A
TE 1993 FHEHAY, B (voxel)7EAF — I &%
HIE S MR T EMEdE K& x, x a8
FoRAE R MG ECR, TRRISRAE M) S 4. Wi 3
M F A AR 2R, B 7R B AN S0 50 F A v 45 4 B[] R 1Y
F SR R R T O R x, B

x=[x x, XX, X X X X X X ---]T,
(D

x; (i=1, 2, 3+ ) AR i IR {5 5 5REE.
BINEXL—NSHFERE r, BEHBERE x BA
AR TR) ) A 55, B S S AT 55 25 1 A 4 A S 0 i A
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B3 fMRIEGEERERER
fMRI i DAL E R (TROSFRAR RN IS, B rh oy Hirh— 2 B 51
SR HERR PSRN IL, BN ARERTE A R ) 53 B9 5 5 5B U
o EE, AW RS AR T 2% K 1t

PR gmHEETE O, R 3 B, SEEHAE 2 AME S A,
S5AE5% 504 A FUES 544 B XIRHT r 5355 ra
N rg, r TR NIMTIERL

r=[rA Ty Ty Ty Ty Ty Tp Tz Iy Iy ]T 2
2RI, X T AR R E, A R
R, B AISEHIFORES, FTRAA ry 0™, rg Re17.
TESEBRH R 225 5 r AN SR R ELAR A9 < T I T
A, TFE% & BOLD {55 B AR, %1% H 5 M sh
J12 BT B LA G) B s 1 4H 3¢ R 5L p,
R AR, A5 5 0 Bl A AT 55 25 i el A8 T A I 3 A8
R R AR p EH, —H MR —p
AL AR
_r'x
e
I B MR R B R i x IS % Kt r
X R L p ST R B H pe B9 R/DIEFR, ITTH
Wiz A 28 2 S g BTG . AT SR A 52 IS AT Ak
PR AN SERE Ab X —FER Y, L Cox 4%
APE Bandettini fYJERE E 4R T —FPJETF Cholesky
SRR N B PO R R o, 155 5] —IE
Y GO BB A% T 5 — A C Rk, AR IR S 3
HEIHAE, ABEEE 3G AR K. &l 4 02 H Cox S8 A
SERMIYE S rtf MRL SEE Y25 R &1, 215 30 A0 930S
B & el s EPT BRI Sege ity 5 MG R,

3)
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AMEI 40, 1T 20 s ZoRZIAF T4, 5 20 s 1K
B, TR 2 s, FER4E 100 M8 EER, Ed m Ry k4
FMG I 75 . 5 0T 403832 ol X B 14 2 K Bk Hh ke i
[l () iz sh 2 JZ2 (ML), (HFE m HRE/NREHEE, M1
X3 2 A XAl 2 BT WO S AE B TR R
B 24 (1) FESER L MR Z 1T (m<20), 45585
TR ARAR, AR MRS X HE S B R, BEE R
GRS, Goit Rk Ak, 5 i A Dh i
TE SR D, AN EVEETE m BN L RE A
B B o e Er A TS R E IR A (2) H
TR RS H M T g R Efr A8 e, 18
m=15 F m=25 () 2 M5 EAZ M 22 00 30 2 Ak 1) Dh i
AT ] R R A2 B R Sk Bl i A

AL BRE R 0 Ok, R AR R — ik 4
B4 7 3, A U AL BE A KO 4B R A3 BT R 4E B9 1
1 AE I ITE PR A AR, B AR B B e 3a o, (HTh g
R AR R M I 2 bl A
Gtk Z, Gt Hras R n e s, P s i
DA 4 Hom BERIIE L), 5155 MR Ab 2R
SRR O — R R R R T B B A — A [
SE WY A) 5 2 NREATY, flanea g 10 A4S TR 4
WREFRE X T R 10 IEEIE, HEEZ s
M EMG. X ST AR S AR 55 — 2, (HE
S5 BE T G S K TG B B Sh AR, S A4

SR JH 366 348 Ty OR8] 2 B 1) 1 7 20 20 Ah JBR %8 IX 3k
(FLSE B2 JZ2 /0 V1L IX VS OPET G0 6 56 15 21 A0 3405
TEOL, ¢ (BB R s i 2. nT A A, R
[i] s Bsf ] 7 7 X6 KA 3 sl 1) el A B R SRR, g
U MR ERAT 55 R A . X 2 oy A R,
AT LAGE AR Al T, E A0 e SR 2 3y = A E o7
JEELHR X35k, P A 7 T =B 5 3k 4 IX 35 A i
5 S 20 s 1k

SR BEAIS S ) b Ak PR I e s R I Bl
A rtfMRI H AT A RERC IMRI (94 N AL EE. 54 A
T FEH AR, fA—RANGiE WA T
PG RIS, A 1 2R W 0 Bk T RS AR 2 1)
FITE () b A 1E DA K G PR 5% B B 46 Tl . A
RS FATTES £ A MRI 2 Hf 5 X R B E 50k Fn A
B MLk, 45 32 5 A TR 3l J << S B 1 1) R
RIAT, A fMRI $086 78 5 BT F 5 450, 1w ks
37 B AR ON 0 1 5, RN 2 2R Y LS Ol
T BN A R 5T 4 580 {545 4 %) B8 Ak
BB A5 5, IF HiR B A58 DOR TR M &
ARG 6 RN AFE . ref MIRT AR Ry — S s AR B AR [ 58
B — I A4, (H R AR T —, =T
o BB DU AR A ELAAR A 5 H A T A

BARFE MRI B R AL 7 T i i e 25 1, 3
B AL B 58 3 MG A s Tk BBk A R

Bl 4 B4 rtfMRI SEBOUFIEES)E BB KM #E E R
RIS LA AE TG EPL PR L, m RS PRI 5
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18 (s)

Bl 5 rtfMRI SL36H 43515 F #3585 R(a), ()5 B E B 5 R (c), (d)ALFREIRE B4 R
HELR RIS AN R 2 . Ak

rtf MRI A% 2] )7 32 W 89 I A . 1999 4F Cox Al
Jesmanowicz® R e 41 T Szt sk s A IE, B S
Mathiak fil Posse!*'7E 2001 4F-45 T HE 8% I X T A e
J3E 3 2 (4 S A TE B . 2003 4F Posse 25 NP H T
FEXT rtf MR [ B Sl O A s (Rl i BoR . 780 1Y
ST 7 T, A5 Bh AR dE RN 22 AR d A B O IR AR
HF ofMRI L, filhn, SRR ¢ K5, AHXHEST,
2 6 [\ 43 M7 (multiple regression analysis), — fit £k
P AR R P DL K AR S TR0 S ) A AL
(support vector machine, SVM)®! il 3¢ Bk [i] & #L
(relevance vector machine, RVM) 77 2% DL Kz MK #E
A B & WM ST 8 43 43 B 7 1 (independent: compo-
nent analysis, ICA)*"! AR 4 Al £ 78 B 43 7
HARBE T rof MRI B9ERHE A FE, mis FEH T
ROI 73 #r, 152485 X eS8 B, 5 2 W) = Xt
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A i PRIAR A e 32, 2 SRS bR 28 1) 4 I 4328

2 rtfMRI A% R

rtfMRI 45 AR (19 500 B 14 32 22 2 52 s W 0 580 o
i, A S0 AR v S AR ORI A7 3R 1) Sk
NGO, B ST AR AR AR T 5 S5O0 LG
ARSI, AT T B S A RS ) PR A S ol 2H 2% BL
WS B2 rtfMRI 152732 N HEHE N E
o —Fp 52 B SE G B TR T RE, RIS 2
25 3 W SR DL S s s B A7 3 3 B9 R 9 s
AR Ak SEAE KM Bz 2 R 28 o0 e N Y A ) 15t (Bio-
feedback), BI#RZR s im, 2 ol LA¥Ei B S A ik
X B3GR, B34, rtf MRI A AT LS 24 i AL 4% 1 AY
A, 38 R IR A B 4 R R 1R S 4G 2
B B 2 AR &, 12 B BE AT R E T DL
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7 AER G B B 2%, A BESh o A BE LR (Y 7 81
P R AT LA Bl rtef MRT BOR S BE5 S0 54 ] BRI
LAk, FET rtfMRI M S AR S TS i 46 78 1
HAE NG KRGS LR, R3O rtfMRI 75 L3k
JLASTT R AT A 48

2.1 FUHBRERIR GO RGBT 0815

— R, AEAE B B 5 A R AT D A S Y
R sh a4 RAT 3 %, RO BB AR AR FR,
AT rtfMRI AR 2E SR A 7 — BT et
2 BB AW BB — MR IR IE X, B I R R
i Sl 5 T DU R I 2532 18038 X B B il 7k
Y A KT REZE of MRI 525, #2 s
15 B LR EOGEIN X 19°F ) BOLD {5 53, 1k
S HG AR e RS AN AT 55 26 A ORI 2 AL

15 rtfMRI # 28 S AR SC T ST v, — e 225
PEAT — YD 14 2 BE 5 57 39 4 LA S 2% 4 DX 3
R B — A 5 S AT S AN ARSI X, A
JE# ) BOLD 5 SR EME A S%, —F M
S5 ATy Ee i ) 25 2 O 2 SR S IR
AACRT L/ 2 A A e P 2 (51 e JRy e ) M AL
FEI)XF FUBHE S R BE R A SR, 2K
JEA 5 S Z AU () BOLD {55 18200/ T-%1

(a)

(e) 1 1
BE#1 | Be#2 |

SERIX H BA5 5 1P, A 6(a)~(d)FT7R, rtfMRI
R B2 R B 2 R L 2K, B 2 3 OF R
FE. K 6(e)fe rtfMRI (4% R 48 FR 25 S 15 /e I
) b/ OC R, Hrb SR IR B[] 4 09 2 DA 451 4 T 4R 2102
— ANt S B A2 T R AR TR) . 2Rt T R I
Gz Ja, FEIREOLIRIX IR 2 R, 2k e
i SR HSUAH I B DA 2R 5 I S 00 % 3% DX 3l i K -1 H
FT. Bian, AT HH Bz 8 X (supplementary mo-
tor area, SMA)RYTGBhHETE, ZikE 7 LR EUE 4 4%
ol H PR VE TR M. — b U0 5 IA SR 3 X K i
SN SRS BT ot = NvS B R rwe e S S LR S = w N R N
FEWE, H R o B9 3R W AE S 48 b 28 S A5t ) 1 1
T, A B A IR R B N BE % S X B b ki
X R SR T

FIH rtfMRI #2855 9 o F A B8 1 | 38,
HH WA T IRZE IR T 09 K% 20 -5 A0 D A9
T RZIRIB G R . AL GE I B 25 A5 2 B 5 1 02 K
XF AN RN AT R A PR N, 2k B AT A AT
VAR O AR B, TR B 2 B4 o 448 5 i o7 2 PR A o
IR A 2 S i D) AT L B R O R Rl G 3 B A
AT LR A AR i, DAITTAE S ot s AR A7 3
INFIAT R ERY2R . 124 Rk, E4uESER] i rtfMRI
P28 S A S B B 3R R0 i IXE A AR R R 2

B&RE

AR
RN BER

R HH2

BERFH3 MERTH  BERBHS

o6 MERBHEMEBNFTARESE MRI BB RER I EX R
(a) WA RS He T SRR R KA, (b) BBAR S om BRI _ETH el R R FIEAEDY,; (o) SRIBGERIIE AR UL BRI SR, &
W TR AR TR, Herp i) b0 1) T A 37 Sk 23 04 78 52 3035 180 5 R0 Sk AR O G X A6 3l (d) SR T LAK P B Bl 5 3k 20, ] LA
BEF R BAL ARG B B8 H b

201



a4 % B & 2014418 £50% $£21

Ay 4077 2 JZ (anterior cin-
gulate cortex)!" | #¥{~#% (amygdala)'®*! | iz 5} X (motor
areas)®'! | % F [ (inferior frontal gyrus)P* . i &%
(insula)®*! | W& A FT %5 2 JZ (rostrolateral prefrontal
cortex)** | ¥ 3% [ (parahippocampus)* > A K 3 - )
W3 [X (auditory cortex)O%, 35 Tizagh, B,
BOM T2 WIige. fERamMilgm¥2)E, Zik
2 AT DR M8 S5 S R BT e X0 A B
i X/ H BRI EE 1, 1 B A 547 A 52 (behavioral
effects) 7E Y Zr &4 R G A e AR R — B ], X g ARk N
I Z5A% 363500 (transfer effects). FUA AIHFFT 3 BT A
[) Fii DX A 1) 3 98715 0T DT >R AH I A TR T R B Y
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YRR 24 5205 0 RHE B, R DAAE Ry i L4
F A S SR VANIR 4. AT fMRI 205
M R XTI TMRI BHRT F 1Y, o S ek e
ROL [k, 2040 M1 J7 i JU IS A X5 K1 ) fig o 2%
PFsE, SEZREMBEER R EMNEL. 7
fMRI S5, R 45 Bl LR B AT TR 2 LA
0.5~1 Hz HRAFMAGC TR, Tk 4675 gt 5592
IO AT 55 A OCHY, NILE A rofMRI AR FI £ 505
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F B8 HAE I A R A8 x, IR N B 2R 3R R D(x))
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HXASEXT rtfMRI H FIGIRIGIT 1A 252208, fE—
T EF X BN g A5, Haller 26 AP0V % 3R AT LU
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Real-time functional magnetic resonance imaging (rtfMRI) has made it possible to gain accesses to brain cortex activities immediately
in an on-going experiment by analyzing data as fast as they are acquired. The continuously updated hemodynamic results could be
used as neruo-feedback to build a closed information loop. Recently improvements in acquisition techniques and processing algorithms
along with advances in computational power have facilitated the development of rtfMRI and its applications in neuroscience and
clinical therapy. Preliminary evidence suggested that self-regulation of certain brain areas could be achieved by rtfMRI neuro-feedback,
resulting in the changes of related cognitive processes or behaviors, which provides a novel paradigm for cognitive neuroscience.
rtfMRI can also be used as a brain-computer interface with high spatial resolution and whole brain coverage. Since brain states can be
decoded and classified in real time, interactions with the outside could be dependent only on brain activities. In addition, the potential
usage of rtfMRI for clinical applications has drawn public attentions. Patients might be able to modulate their abnormal brain
activation using neuro-feedback based on rtfMRI, thus it has been suggested as a new tool for the treatment and rehabilitation of
neurological or pathological disorders. This article aims to review the core concepts, key techniques and related applications of rtfMRI.
Current problems and future directions are also discussed at the end.
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