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PR — PRI, Seitz 55 A (2005) I ZrpiiEsk e
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WO I (2% )BT HRRON,, RS T 27 )6 T T4
MW e A e TR s o AR 00
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Bt, WAL )Z (primary visual cortex). 4G,
EMEAE BN Tl HE VI KA B &
FHRIKEI M. Jok, VI XIS B8N, 40
it %o e 52 B A 1 SRS R SE RS, 9 ALY R A
A1 1 0 LR AW D L 52 B A7 B AR AR Y
RESKAE—-LILAHES (Hubel & Wiesel,
1968 ), X Ff B i 46 b 3K fE C retinotopic
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POt TAEFIEERE . BJR, VI DA B I B )
FEBURR, & T IR [R5 10 35478 4 R 1) D) Be AT,
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HEAT ERP J5. ERP FI45 5 R VI 2R (A Ey A B
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HArRZ W5, A L PRI (top-down
influence) 7EHNI 2 TAHEEAEH, NHETE
FI5E0 . 510 : Shiu Al Pashler (1992) K ILIIZR4k
R IERE LR R HE AT 45 Ja, B 2 e ) Re
W (U RN, SRR
BT, BORAE I B EAST . W
WYL, HARYBLRIECR A R 0, BRI RE S
R B R AE X T 31T VR B 0 BRI,
B UL AR 2 1 R 2555 0 e IR A 2 2
Ao TE—DURFIMIHFT, Zhang 58 A (2008)
RIAE Z RBACT-I A s 3, Bl 22 30
S ELFE A 0.204 0.304 0.47. 0.63 [ VU Rh o) ek SF-3dt
THE 2], AFRRE, AR S%S, AT
BRI BT 81 e 42 RO L JE /N B IR NG
R BE 2% 2], (HTERENLIY)FH (roving) (PUF
X LCFERENL I AR RER =2 o B A
EILT7 A B IR R A B R YRR ) A8 A A 3E A
TR BT Clne AR LEEE RS 1 4n i,
T BEATL AR 50 DU T ol T 8 905 o T AR [) sl ke
PN BRI A R A T RAE, BT LR S ST R
RS RS — & EIARAE “tag”, #5
W S R ) 3 TR AN AR, 4 RIS AT AL
JEHI B REEAT # 2] o BT L, R IR S
2 ) A FE AR AN T 2400

fMRI HFFCHE— 25 UE S0 2 ) i SR RE S | e 5
TR SIMMIX (n: IPS, FEF, SEF) BOLD 55
I¥k58 (Mukai et al., 2007). Law 1 Gold (2008)
B RIACIBE) T ¥ T4, S8R5
BESRAT I LIP A D3 sl PR 2 2 78 A
EIN LRI MT RARGE AL EEGHS
RIAE MT DS SR 015 132 3% 1 1 2
s hRE R4 (Lu, Qian, & Liu, 2004).

BRI E VI RIES, MAThEZ
LA B B N KRS sh . fldn:
A B R AR R A5 T 58 OBRFEESS, VI
A T — b i) S ZIEIRAE R T Re R, X
AR A T IL 8 I AN DA 55, T IR 2 R 1) 3
WARAESS AN, 40 M i) S AR Pt o e AR s (Li &
Gilbert, 2004).

DA S H6IE 4 #8 BH 008 2 2 AN 56 42
KB, &GS A OIS IS AR = 2O AR 1)
P (HRA — LA R SR SR, TR E &
PET, MO AERERIN, FE2 2 BT R
AT L% >] . Watanabe 55 A (2001) 7E8F5THHH
TR T 5] AT 4 (RSVP, rapid serial visual
presentation task), IR 7 EVEE M2 — KA RIAE
HORARET ) RE, FREAFR ISR, XL
BEML S I 377 ) —BUEACT 2 B T 1. 45 o,
BARTE XA AR I O R X RN A2 30 77 ) 1)
KRG T o ARG R SO,
AN G 3 s RB TR 30 s R - B H bRl
W A4 KA (Seitz & Watanabe, 2003). fiTLL, &
ANEA G i XA 250 S8 2 FF R E R IMAE R . B2,
HRAMG Sl T AR EEEM, R
SRR TCRIEAFAE AT LLAE 2], FIAT S AH O ) A
AR ), B AT S A SR AL, AR S%
ToRABURFAE BTN 0E2F 3 VE P LIS 75
5

3 BT 3] 51k A 4 Al S 7 43 4 B B3R
FEREANGEAE 2], R B J2 1 48 OB LR i AR
BB S, H T A PR SRR A,
FEEAR RIS, X B A 4 — SO AH DG I v AR PR AT
SE AL AR o 03 2 S 40 e fr i
P Cselectivity) M9, HT &P 20 AN 2]
SR ES VI g ZE (tunning curve) A
Bt \. 3 A 5% (Schoups et al., 2001) . {H40 il Js2 )W ) 24
BACZ IR, B2 )l R A
i FAEF I . Li A Gilbert (2008) fF il —
TGATE 5 I A T 56 R JE AL I Ccontour detection)
T 55, RIAE £ BE LA 26 40 A% 10 7 e v Rl b el JL 4%
A B SR B E Y (collinear contour), K
IMRAFENGEE BT V1 40k A4 B
A 4 R R BT I 2 B g A4k, B ILER ik B
Bz, VI RAMRBoRE . A3 E B
V1 4K S N8 A AR A, RIS B 2% g 1
JE PAEABH TR AT 2%, VI OB 24k,
X T SARS-AR2CH) B R B4R AR AN B )
KB TE T DXARACH T 40 H S B3 B ) 3G 5 o A%
TAETEMTER AT FAT A0, 1T 40 X Yl ik 1 o
R R B R, IR G AR 5 A B e % T M
STARIEAT 7020 RIRE RN 3% — e A 8, 1T
20 ) % B k2 R P& ( Freedman, Riesehuber,
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Poggio, & Miller, 2006) .

JNE A > PF B A0 B N m] SRR (B i, TR
TR A TR E o 4R RRIEA S B L F AR 5k
WIS T 30 IR, 558 V1 A RLAERE IR S0 h s
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IS PRI IR TR Rr A B )1 R 2 P e I R [ A2 1P B e
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U= AU, A ERE ) S ) SR
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PTIEAGR TR AN T RERE S22 2% A 2 pL] .

4 B
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R, AHH RSB R 2 S RA S R,
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The Neural Mechanism of Perceptual Learning

MA Xiao-Li; YANG Bin; ZHONG Xiang; SONG Yan
(State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University, Beijing 100875, China)

Abstract: Practice or experience can induce long-term changes in perceptual skill. This process is referred to as
perceptual learning and indicates the plasticity even in adult brain. Previous studies on perceptual learning were
mostly focused on the specificity, the transfer and the time course of learning. With the application of fMRI and
ERP technology and the development of electrophysiological and psychophysical methods in recent years, scientists
have achieved unprecedented progress in the neural mechanism of perceptual learning. The brain areas involved in
perceptual learning, from primary visual cortex, have extended to the middle stage of visual information process
(e.g. V4) and some higher attention-related brain areas. Furthermore, recent studies not only revealed how cortical
maps change in the course of perceptual learning, but also explored the cell-level changes involved in perceptual
learning. These new results provided further evidence for the research and application of brain plasticity.

Key words: perceptual learning; neural mechanism; primary visual cortex; higher brain areas





