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WRARZFR. Liu S NP3 B 220 50 R B, F
FBEE ILAEAR [ 14 A8 I IR B N AR B, 24 H AR
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AT A TR I, TG TR B 5% I it mT DA
A AR . Chakravarthi F1 Cavanaght i) JT] 4 i 75
AT R TR BOR B 55 0 R, X B RN AT 2%
KA ABATR I, WA HERR metacontrast i GE
PR BNk 59 . T 75 HE il A RO 2R S A A R A7
BAEIUBEHL SR, T metacontrast il A I Ok 5
1 R RO A7 B S IR 1) 7 v, A H AR
P2 AT R e R e A A e L R AL o T e (808,
{H 2 244 PR AR HE Wik (object substitution mask) I,
B IEARAZ RE W, YA A i HE ik 5
PAEAS A & R B AR IR 2R i —Fh 5 vk, 18
HN A R A AE B R E 0 TR B8 A4
(P45 AL, H R K A AR e 75 F metacontrast
W T B 2 a, i R AR A ACHE A n Ty
BLZ A, AU R R, P AHE AT DS
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B2 J2E) LOC Z 1Al B

Ho A1 Cheung®F1 Ji] % &5 A 454916152 R (contin-
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AL, R FH S 22 DA R 0 S R TG 5 R P S i 2
FRBEBE S MR H M LR RRE. RN,
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7 AN 55 0 R, R AT 45 KIS B
52 5 LD 55 0 S A R O, i g R R 1 1) 5
Ol AR E 5% AT Gabor A1y SE filigk, JHE M
1 P R W 0 ) 5 ) SR 3 D R B, R R AT 45
I J A 201 55 0 RS B O, T S B S I
(1 55 MROE C. DA AT T, 455 258 mT g A 2k
A T S8 DA RR A 1 o B B2 i, T HLR A A 3
SIE I R Z 5.
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PN T B A W IR T e dm A B B, AN
BT RN A Rl A0 00 e AAE R AE AN EAA ;T v R B B
AV A R FR BT R, A F 3 T A T 3T

1996 4, He 25 NV B, bl F L& THaR L
2 ) W L5 1) 1R SIS AR AT DL AR A AN ] WL
AR (130 N S 2K, A Y R A E ) AW B B
X BB RN K AE AR RN 2 2 JE . AT ie
o8 b e N L R B S VAR B el e U
AN, KRN ALY A R Ay FER L ALY s A e —
FH LA AT T4 00 4 55 2508 T BB FH TV R R R AN A
TE RS A TR AR FR AT 41 Y BE B Ak AT X 4 T
KB /N R B, B A I B v R L AR R
i AN SR RS AT B 2 24Nk 2 1A] (1) 1A R
ERGEREW BNl e Ik /N, A ATt S AE N — A
FAR RN B v Bk £, i JevE o L rh AN, X
FIH RN R R A2 T . S He 28 ARORRIF T 45 5 ok
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2 R A SO LE K vy, 3 EUE BOR B MR, A ]ie

454

FHARRT LRI, R IR 280 2= 5 WA 3 B 5 41 Ho
A1 Cheung ™M PRV (6 A 2% BRI 5 280 4
R H AR A A S L

Btz 4b, A —LERF ST () 4 Hh SRR R T
ReEIMHT AN = A R AR, M H WS 5%
0] SR 385 1 6) B 5 B AN T, 5 25508 T DA ek 5
Chakravarthi 1 Cavanagh“4 2 T i Flowf L 8 A AR
BRI TRV T, Al ATT DA — S PR IS TR s 2 ) 3 )
XL RE, R RS Ll B AR Ik A 34 B A A B TR) AT Oy
6~8 Hz I, TXRI & 1IN ) 70 R AE 6~8 Hz #H—
B, T S RE B 2 HR AR AN R T B AR BT RN kAR
(k15 5. Petrov F1 Meleshkevicht® & 3, >4 sl 1 B
(A ] 5, WAk 1) 22 TR S PR e 0 LI, R 2%
I TR A AT R A AR K 9SS, 3 A0 SRR VR
P BF N 16 7 A A G BEVE . 53 4k, Tripathy il
Cavanaght¥ % B, (1 s S (1 30 38R0 78 1 s LI ol
PR BT RV ) — 2, el T hn T B R S (1
28 70 K /N R [7) 3% 2 K P8 AR AN T), a3 €0 3 % o T
(103 253 Ta) 43 2 EE A 1%, AT abb A ) 7 411 5 28 I e BT 43
BB N A o] RE R AEAR AL S22 54, fAi Tk &
TR, 05 50N B B0 A S RT3 1 K N T ok
DT S A U 55 AN T BE R AR ZEADE I TR B, Nador 25
N R e 2 L3 5 % 0L A (steady state visually
evoked potential, SSVEP) 1] /7% 43 25 H kxRN 55 il
IR I LA 5. 2 A H AR Gabor 3 36 4N 4E Gabor
BRI, 3 DA FUCR N AR, — iy oo 2 4 e 2
SRVEE HARRE, B E bR 55 00 R 5 1)
AR (B 2R B 1E A (AR BR5A); 0 — i L
T SR AN A A A TR Gabor,
T AN 2558 HoAth (R B G R e B 4 ). B L 17 5%
WA R IS SIAE 3 Fhac AT T IPIRES, 455 R IN,
TERHE AN, S MBI A5 5 ek, e AR HT 4%
PERIE SRR AR, S5 MRS 5 A B, b
AT I 2 RO 40 R, VR R TSR H H AR AN
T, T3S0 b 3 A A5 bR SRR 55 00 R i
oAl 22 FhgAt, R SRS MR B A, K
1M HAT 5 BRI, DR A AT ] SRR 30 BF RN A2 Hh v 3
HERA R FEUR.

Ty Ak, AR RON AT E R R 5 0 ) 1 A )
PrE, MERZEOR, W LS Br A7 AR A
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(AT 55 2 55 A AT D 26000 281 140 5 000 s RT3
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Faivre Fil Kouider'® % 8, [A 4145 208 11 A B 1
WA IS4 AL A 8 1 R 580 mT LA i 4k
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R v E R EOL LY B
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T 20 HF AN 2 0T 6 A0 46 JC VR A e A H A o)
T e F oY R Bl T B R N A A, nAE
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i L47:48.99108] N oz rIOM - L, 4 2 et s AR 2 L
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Wi AR AT 45 R BLAR 1y 98100104199 Strasburgert®® &
W, FEL% 1°~2°0X PP LI (1) B 00 260 A, 38 e
TN ER R T DL BRI B 25 N R 2B I SR B B, {HAE 4°
DL R B A B AL, $RN 2 RN S B B Bt
BOR T A, Scolari 2 N R B, R R
OSBRI () BB AN EEAE /. {H2 Yeshurun F
Rashal " (i 7%tk s, T I R T R, AR RGL(3°) M
(50 9°) B ER B AL, T RN ) DG B R 2
oI AATTFR HY, HI T ) SE G 2 BT DA B AN [ 5
1, AR SR A $E 7 £k R0 H bR I B0E BT R HE
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RXHH RN (IR R B4 — I 4518

2.3 JEAZ RV T Befi i

WA — LN A, P BT RN kAR A T
A IR 20N 5 = A2 M g SR B, i Zhang
2t NSRG4 g2 AN RE[R] I L IR SR LR I, R
SR BRAS BE R A S AN IR RE, H Y SR
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I, BRI AN BEFR 2 BE— Gabor HI ¥4 1 59 1) FO4 &
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2.4 JEREPAN T B S HAREM T5 Be Bk
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Y B B ER AR B T AR Z WK S . AH R ARk
2 PhfgR A S S0 UE s = Hy, HIERICVE B J7. .
H2 Millin 2 ATZ ] IMRI R IR, SHE0R AR H bR
) 55 0 S0 i TR AR AR G, R X A 32
VER R Y. I AR DLAE R AT IR A T LA Y
T 250 A o iy [48.200-104.009) b BT e L DAL A A A7
(40 I VA A R, H O R AT 45 AR M v

AR, ASZIG A ] ERPs Al fMRI M 8] Al
2506 2 ANAFEWEST T BTN A2 BLEIRY. ERPs
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BE ST, ARG, LA 1 43 A A L D) e A A
(O™ A TR CL A5 S, (A B =
TN I 22 A B S I CL A AR AR A, B
ME LA B 76 ms B BWEAE, [RI S W T ik
PN Tk #2. DUERFFLER I, CLATREfATL T V1)
B s S MR 25 5 R, BUE VA, R A1)
Iia] 23 A 1) H A 0 55 0 i 2 TR) 10 A8 AR s AT 22
BAE VI ZRER, MERFEEAMF FTEAER. X
e gk SLA BN, BB RON AR A A R 2 1 B
o 0 SRR S 3 TR ) RS AR A oG, Hode ROk
HREAEM. EEERE, A s kIt c1 Kk
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BN 5 i (R O Y () CL AR VI 55 % 5
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When a target is presented with nearby flankers in the peripheral visual field, it becomes difficult to be identified,
which is a phenomenon termed crowding. Studying crowding not only facilitates understanding of object recognition,
but also benefits the remedy of macular degeneration, amblyopia and dyslexia. Since the concept of crowding was
put forward, researchers have studied it extensively and gained much knowledge. Here, we provide an overview of
the advances in this research field, including the properties of crowding, the existing theories and computational
models that were proposed to explain the underlying neural mechanisms of crowding and how to alleviate crowding
with perceptual learning. Although there has been tremendous growth of this topic, controversies remain. Further
studies with elaborate designs and advanced technologies are required to address these controversies.
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