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Abstract

Attention is a core function of the human cognitive system that optimizes limited cognitive re-
sources through selective information processing. In recent years, increasing research has focused
on the relationship between visual information processing pathways and attentional mechanisms.
This article systematically reviews the neuroanatomical foundations and physiological character-
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istics of visual information processing pathways, as well as their roles in attentional orienting, at-
tentional capture, and attentional inhibition. Research indicates that different visual pathways have
relatively distinct functions in attentional processing: the magnocellular pathway is primarily in-
volved in rapid attentional orienting and spatial location processing, whereas the parvocellular
pathway is more engaged in fine-grained feature analysis and object recognition. Furthermore, the
dorsal and ventral visual streams also exhibit pathway-specific characteristics in attentional pro-
cessing. This review also explores the relationship between visual pathways and the temporal dy-
namics of attention, as well as the impact of pathway lesions on attentional function. Finally, this
article identifies limitations of current research and proposes directions for future investigation.
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1. 518

TES R Z BB, AW R A EICEEIE BN, HZRT A58 A R,
KIGTEVE R A BEFT A AL AE B e MUSIE B AR — Pk £, RERSIR e A B 5 2 R 55 AH R B AT 2
%’TEE’\JE@, T 5 A5 0 T A 2% (Posner & Petersen, 1990). #LEVE B AN & K E @ HINFI RS,

W5 AL A SN T P B DI AE G

WA BN TR 46, 485 A IR 4 (1ateral geniculate nucleus, LGN) #5247 25 405 52 J2 (V1)
T — D 30 B s G B 2 Xk, TR T 2 2 D REAR O Bk S AR SURE B UME D s g . 4 LA
T B BRSBTS 2k R B . K4 I8 B (Magnocellular pathway, M 8 ) F /N4 i is
E%(Parvocellularpathway,Pﬁ&%) X 2% I B TE MR 45 0 L AEEREME AN Th e b A AE B 35 22 R (Livingstone
& Hubel, 1988). M #EEXTIZZ) (K2 AR RS AR AL 0%,  HAA B s R (8] 4r J s Pl i U xsf 23
= A AR AN 5 BBUK, B BOS I 7S [H] 43 ¥ % (Kaplan & Shapley, 1982).

AR, REPFRRY, XM TiEEAMUS 5 R RH R gatd, SO R B R iEE
AR FH A5 T, M S A R R TR R AN M R R R ki S B A (Vidyasagar & Pammer, 1999),
T P 3 U AT GE 5 2 Hh S SRS N AR R AR 51 (Yeshurun & Carrasco, 1999). 2R, < T ASEALHE
08 % QAR S0 T PR (R 3 7 25 s ARG B 2 TA) ARl A8 B DA SRR B % D R ) 0] 7L, AT5 A7 AE 1 2

ASCETE RGBS (E B0 TR 5 AU 2 W oC R IR TR, B Rt 1) A0S hn T s
(R 22 Mg S AN AR PR 2 Rl s 2) AN [FIEBRAEVE ROE 1) VR A S R s 3) B XS
TR RS )2 B0 s 4) @RS 5 SRS I C R . B R SCSCER, B S PR 2L
HISEAERT A, IR AR TR T 1

2.1. YMIER - SMUBRAR (& - ¥R B B iR
NG R G A5 B0 4R T AL 0 JE o 400 o9 JE v ) 0 240 e (OB b 4 PR AR R A A ) A5 5 e oy
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AR S, I O 40 B A% 3 2 R A 25 1T 4l R(RGCs) . RGCs & A3 A J2 125 A0 IO JE5 ) i —
M, HE IR AR E, B 2 B /MU R R (LGN) (Kandel et al., 2013).

LGN R W5 A5 SR 4k ) S8 A% [, /S E M o 4L, Ho 1~2 2 8 K418 2 (magnocellular layers),
FERCR E AP Parasol #HZTT4R LA N 3~6 JE /N JE (parvocellular layers), FEHEk H
Midget 145540 i i % A\ (Derrington & Lennie, 1984). K4HMIF/NIMIAETEAS . AR FRAR A D) AE_EAF
TERE T, TERCT P SRAR BT A i 38

M LGN ik, WHifE BAHBIWIHFANGE L E(VL X), Fdb—bmE V2, VA, MT S Zilss
FEXE, fEIX—Id e, M OE KR Pl EE A o P 25 DhRE T A B LI : 5 Y (dorsal stream)
FIHE AR (ventral stream) (Gori et al., 2014, 2015; Previc, 1990).

2.2. KPS (M B E%)AU4F 1

M E LR T A0 JIEL () Parasol #RZE T2 A, X e A 2L A5 TR (A 3 RIASE PRI S S EE < Parasol
O ARCT LU B A UR, R e (5 B AR, R I OGS SURk M (Kaplan & Shapley, 1982). M i@ i
P TEXTIZ BN AR A I o5 52 A A B B (R U, LI TA) 40 3 sy, (EL 23 [B) 23 S0 AR R AR
(Livingstone & Hubel, 1988).

76 LGN H, KAIEZ & e 8 VI X1 4Co J2, BEREE8E] 4B )2, FF &8 215 M
FEMX, W R 2 (MTIVE) AT B2 2 (Maunsell & Newsome, 1987) . iX— BB AE AL IS BN . 45
() 7 7 IR 5| 5 AT A v Ok 35 5 B2 /E F (Goodale & Milner, 1992).

2.3. (NRRIEBE (P RS U4

P 38 ST IR T A R Midiget #2877 4 L, 3k R4 it L A /N PR B SZ BT RS0 11 Je BT T . 5 Parasol
HHARANTE, Midget XS EUE T ELBBURR,  BEIE X 2>k B K (L) A HF ik (M) VL HESH RIS N, DT 2 i
(5 2. (Derrington etal., 1984) . P 3T i 2% [A] AT 2 MRS 404 5 B0k, (HDRHIRXS b B IR U R T M
i@ (Shapley et al., 1981).,

7E LGN 1, /NHME i 2 o feht 2 VL X 4CB 2, Bl 5 &3 2 2/3 2105 2 4 i 4 3 A LB
BE 5 X 35 (blob regions), £ B BRI I EEMG X, 1 V4 F1 R Hir 522 (IT) (Conway, 2014). 3% —
TS AEYDARTUN e BRI 4R TR 2 A R 5 S8R 4 F (Ungerleider & Mishkin, 1982).

2.4. BMRSEMTR

MVL R, PSR BRI A 2 e i g At B IRAEMR . B IRM V1 4 V2, V3 #
SR =, FEARB A RALE . s sh il iz sh 5] FH1E R, #FRA “where” 18 #% (Goodale & Milner,
1992). JEMIFEM V1 8 V2. VA 5 B TR0 2, R A FRYIARRHE . SRS &, A “what”
iM% (Ungerleider & Mishkin, 1982). {HAFEEZ, HMGHK T ERARE M B, TEMRER 25
AKRHE PR, HMKRZEIFAET ML, fFE—E RS EAEE S (Merigan & Maunsell, 1993).

3. RERSEEER
3.1 SHNFEMEES M EER

AMIE 1 7 (exogenous attention) 2 i FH R H ISR H B0 2 2 TR B A IR B0 R, R B PR
B A% B 15 r (Posner, 1980) . KB 5K B, M i B 7E AN It V2 25 110 fih & Hh 2 %5 SS88E H » Vidyasagar

A1 Pammer (1999)F2 Hi, M 3 BK AR HR I S MERFE (5 HL SO R IR 5 370 557 rh AR A5 R RO BRAE LA . A AT
L, b bRRG JLEAE M OEREDIRE AN, RILHESUE M ARG X — AR T MO SR
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Hh I B AR H (Vidyasagar & Pammer, 1999). fxi G0t 7t —PHESE 7 M B SiFE R e ML R i,
Corbetta FI Shulman (2002) (R 75K B, AMEPEE SAT S 75 M BB SCHIMIX, AHE TR VA (IPS)
FVAIHHR 30 X (FEF) o 3% S8 i X A4 B 1 5 0009 23 R0 2%, 32 B 47 B 4 1)V 2 ) o 1) A4k B (Corbetta & Shulman,
2002).

32. NiRMEERS P @R

PN I P73 2 (endogenous attention) & FEARYE AT 45 H AR AT B E 0 b2y e v = BRI, Jd i B 18
F BN FIFELE )HE 25 (Posner, 1980). AHILZ T, PIBER/ENIEMEE R P IEREONE 4. — St fiR W, P
WS T HET AR SRR B, AP T B AR YR A BUR AT RRHE 1B 8 B AR, P I8 R AH G i
X (40 V4 A1 IT) 0% 3h B8 58 (Maunsell & Treue, 2006). BhAk, P 3 ) e 4% 1) 73 Fe A HLAE R 41T 45
B)F: 75 AT 4% v 0 R 44 I (Yeshurun & Carrasco, 1999). #R1, tHAWFFCIEH, P IEERAEVE =3 i91E A
ANEZH. Snowden (2002)ff 2552 FE IO R R B, X BB 2 (3 BT P @ ) FE S S S e
M5 ERRFEAFA . X—KIPRE T M BB LEE R 80 & Hh 47 (Snowden, 2002).

33. BRXESFEES

IR T E i 2 8 AR AT (MVPA-TMRI) 7 K 5 BUE (DT AR S AL 75 & F AT (SSVEP) 454
AR, A 7X@ A ELEE AR . MVPA TR, A0 B J2 (W1 VI~V3)RE M A P i i 5 8 R AE A7 AE =
SAHIHREREE 25 5, M X k(W1 hVA)E e P BERACEE, M il X k(i MT+)PE2emis; M B
(Ibarbia-Garate, 2022). DT UF4E7% BH 157 £F 4 o (WL 4R 51 B ROM &5 44 22 S 5 i B R S MR AR DG, (HAE AT
YEPFFAE SCH T AT B A ML (Solomon, 2021) . SSVEP i 7t I3 it ik 1] 473 43 Afr 48 7. M3 8 78 PRV E 7
R AR, T P WK 7 STRFSRRE A AL 2 (de Lissa et al., 2020).

FRUE MBI A P @ B EE RO R P EAAE 25, (H ZKIE Bk E e A dor. SEBs b, AR
DEE AT SR T E AR IR IO R TAE. Blan, 7EMBEE RS+, M BT RE 1 e Pl g e
HERMALE, B P @B H bR BTS00, DAHIN B AR S0 xR “Hdie fr - K 4iin
A7 IR BOIn TAR RAE 2 AN A5 3] 7 R (Treisman & Gelade, 1980; Wolfe, 2010). Ie4h, VEEA &
A BTN [F B IR 5 BN o — SR TR B, R AT AR V1 XA SO RN, HLIX BRI 5 R A M
TP AN P E g R I AN [E] A 2 (Martinez et al., 1999).

4. PBEIERE S E AN
4.1. IREHHI(10R) KL E A

i [A1471 (Inhibition of Return, IOR)ZfRFEIERE BT AL E )5, XA B FCH IR RIS B A 18
(1L 5 (Posner & Cohen, 1984). IOR #E I\ K& —Ffud MM, T8I il st QiR i B ES Em, (i
MHEAE R I (Klein, 2000). KT IOR AL, BEAFTEE THRABUL: 52 NHLHIFI R ZHLH]
2 RHLERA AN, IOR FEEARH T ik i _L I (superior colliculus, SC). b 2 IR EH I LB L5 Ry, ths
557 AR B ) 5E R (Sparks, 1986). — S8R 78 R B, b ek Bh e 52 fInT, I0R 8 & 2 59 (Sapir
etal., 1999).

B ENLHIUEA S, 10R i K m i 2 X8, Tt 5z E FIA iR s X . fMRI BFFLER B, 10R AF%
WO T TR R X3, X X e g R A ) B DDA DG (Mayer et al., 2004).

42. MEEHRES IORMER
AR, I AR B TE IOR A1 Fl . Sumner 25 (2004) 71 Fi i W04 200 B 5
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(S-cone HliE), RILIXFSHIFERT E A M B “Aw R, BV TN N EK IOR, X—KIE
B, 1OR W] BEAATE AL AR RO — i T AR - b R Jd s, o — il T Bz 2 8 B (Sumner
etal., 2004). Brown (2009), Brown il Guenther (2012)if—35# %2 1 Ji7 JZ @ EE 5T IOR IR, A1 FH fi
17 A [ 3 S8 4D 8 o 2 T A B AR ) PO, KR 2 (AL i ) ML), R B P e s s e 1)
IOR ZAIFE Ko X —E5 RN, FZIBEAE IOR 1] REA7 758 B RE 54 (Brown & Guenther, 2012).

4.3. |IOR BBt EZIHEE

IOR 1 HA BRI RE LI (7] 52 2 PR 25 e, B 4G ER 2R - H AR [H] [A]B%(CTOA) « A1 55 A A s 37 7 705 o
L WA R, ERIAES S, IOR % 7E CTOA A 250~300 ms i 145 Hi Bl (Posner & Cohen, 1984), 4R
M, EFERAES T, TOR By H PR 8] & 25 %E3E (Lupiafiez et al., 1997). k4N, 5 ALE0 IOR F R [H]
HEFZ. Briand 25(2000) & B, BRZNSS T i IOR HHBLR () 5T F3h e B, FLFRRGEm B . X — 22 2T g
ST ANTR] R B R Gt i 7= A0 1 gk A [\] (Briand et al., 2000).

5. MRERSERRIEREX
5.1 BEHSERER

R I8 B (B0 T S B M R RS . Bldn, T B2 B0 20 A0 (hemispatial neglect), &
BTG B BRI AL B (Bartolomeo et al., 1999). X —ILRRH, T MIRLE 2 [A1E R H ) oo
TEM . BEAh, —SEE TR B, MBS IIRE 2401 5 D B FEhG T Bk I 2 2 B G (ADHD) A5 4 FE 1 Faehs AH 5¢
(Gorietal., 2014), X8 1E 75 L PO BT A AL S5 PR DU B R 6hEE, SCRF T MBS R P E
ZAEH

52. iRERSEN

BTG, VU@ DRt A AR . —EEWF R, AR AAE M B BR A SC AL 55 (i 3 K
TS L B 2 ) Hh e 3 HE B K AR 32 3B (Owsley, 2011) 03X Fh iR n] B 3 BT B € [ BE AR, AT &
NI R R H AR DIRE .

6. BHEERE

AL RGLHR 7 AEAE B0 T8 5 3F AL Z 8 12 R 7R B, MR I A P OB B R = E 1A
VE BB SR ANVE B A0 b R AN RE S E AN ] o M SE A bR S S, A ARV R R 2 ]
SEALH T AT s PO DU R A L R A (Rl AR, TEAS AN BRI B AR R FR B Dy B SR
HTI FATIAFAE — L85 FRA: o K 22 B0 78 R FH 167 B0 AR R0 0 IO 55, e DU B LS BRBE 1 5 2k
AR SRAF T AT LA FH S 20 B4 ) ] 23 9 28 5 R (v B 18] 23 9 22 (1) fMIRI AT EEG), IR AR I I8 86 22 B (1) ) [A]
. WA, SEWIRIETL, REMIERIIRER T SIEERSHERKER, BT AT iRt E
TR
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