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Abstract

Visual working memory (VWM) is a core component of the human cognitive system, and its perfor-
mance is tightly regulated by attentional control. Traditional research has primarily adopted a static,
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trait-based perspective, proposing that individual differences in attentional filtering ability deter-
mine the capacity limits of VWM. In recent years, however, accumulating evidence suggests that at-
tention is not a stable resource but instead fluctuates dynamically over time. The present review
first summarizes classic research on theoretical models of VWM and attentional filtering mechanisms,
and then focuses on recent advances that adopt a dynamic perspective by examining moment-to-
moment fluctuations in sustained attention. Studies employing real-time triggering paradigms in
combination with behavioral and pupillometric measures have demonstrated a synchronous co-
variation between instantaneous attentional states and VWM performance: periods of heightened
attention reliably predict enhanced memory performance, whereas lapses in attention are associated
with poorer memory outcomes. This dynamic framework not only accounts for intra-individual vari-
ability in VWM performance but also provides converging evidence that attention and memory draw
on shared cognitive resources. Future research may benefit from developing more sensitive and reli-
able indices for tracking attentional states, elucidating the temporal dynamics of attention-VWM in-
teractions, and exploring the application of closed-loop neuromodulation techniques to improve
attentional regulation.
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1. 5l

MGE TAFILIZ(Visual Working Memory, VWM)EOJiIN 455 5 EAELE (5 SR 0 RS, HiERHE
PSR, filn, (2R EEEEE N T o) o, ERRE TR E B REwEN VWM th. 50T 2
MCER IR (K AR THE R AZ ] 5 VWM RERRR, PIAE R iR e mic iz i K. 2R
117, FHTRE TR, R AR E B, 1M B AT B %13 3 15 (Esterman & Rothlein, 2019). JX i
ZATREXT VWM IR 4aR5 5 e AL BRI 20 . JIeEok, —JERM S A SR AT 7R S VWM (1)
A ICAIR A THESE, (L ER S ISR 0% AR A 16 22 50 25 B[] 4E FZ (deBettencourt et al., 2019; Keene et
al,, 2022). AXEAEARGMBIERS VWM KA FUEEE, RO R B sh AR sh iz
VWM R, NIER S TAECIZ RG0S HLH] A8 g .

2. VWM MR E SR
2.1. VWM KR ZE

TAFi4z(Working Memory, WM) & /MAFE KRG I (8] A 4EFF IR AICIZE B IR T, a1 5 8RN
D[R] Bt 38 S B N 1 BN B Pt (Baddeley, 2012), TARIRIZ RGEFEIUA FER S 1B =%
e TEE AR WS AR RN o e AT R Gt (Baddeley, 2000). VWM & TAEICAZ 1) —A BB R 5
T AF AR DTS, AR TR 18] A S A B I R S AP ALSE S S, it TS 5%

2.2. VWM ByEEig

VWM 255 2 5 AMATE R 8] P BE S PR EF ML E (S B8, 25 MR E 1 ZE AN R DAF(E
3 B IEAE SR (Alloway & Alloway, 2010). #R1M, <F VWM FERHIFIAT, HRAERYE T ARG,

il
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BB R RN Ty, VWM H [ 8 308 GEH N 3~4 AN) I B B2 A% B4 6 4H A (Cowan, 2001; Luck & Vogel,
1997). fEIZMELETN, DUHZLL “ABh” 707 T R EHEREE A E FIR, W&
SEREAAE; — EHH, RIRIG IR AR 5E & TCE00IZ, SEBENUEIMAT . A, SRR
W VWM T — MR AESR 5 AL i AT R (Bays & Husain, 2008; Wilken & Ma, 2004).
MRYEZE S, ZE 0] DURIEHAE A 122 00 H [ e . B e 2 e s in, 23 B2 BN I0 H 1 587 &8
b, FEOCIZRAE RS W LU BRAR, AT AE [R1Z 88 BEZ T R %

T R A 5 R YRR T TR AR A [RI R B () SE IR B R I AP SR PR, AF 03 43 i o A R B R B 42
XRABEMGEAT TABIE. H5, R R s DURe “ Jyfrr /b B0l B MHOAZ SERG 1 (18] @, Zhang A1
Luck (2008)2H T “BSHCGRAARAL” o BB IE TAESW S, UONSILIZH D Tifil s, 24
RSO AR A AEAE A — AN IUH , #id P 2 R AR THA IR . X— B IE B RE T EHm I H
EBR, RGN T IR RAEERIE . IR, B SRR AR MR el S er 2 tH ISR AU M i
SBE” I E, van den Berg 45 A (2012; 2014)$& 1 RSN FEAR AL . iR PRAR T AR G BRI b ¢ BE
VEAETTH [B]~FS5 50 B0 R, IR BEAMN BT H 2 1) 3G R, T HLAEAS R ORIAS 8] 35
H EAAERENLI SN RIS, Fril i) “SF” FFaEd THaRE RS, MR ROAERE LRk, 2 iis 1%
TiH PR ERAR, FEURMN AR 2K BRHE. bR R R SR, ATk R R A A L
I ) 97Tl A 1Y G 5 R R VAR Y R B R M 4D B A IR AT 55 Hh B 2R 22 43 A (Fougnie et al., 2012; van den
Berg et al., 2012; van den Berg, 2014).

AN, UETROTECAMUR R T A E KAE, MEE 2R E A, @i kB
R AR TR AT IR AL o 40, 9 R AR AR 2R 00 152 22 43411 BH 1 191 23 A1 (WCAZ) 35 50 4341 (O ) VR &
M (Zhang & Luck, 2008); T ] AR FEABE A D) Fo il 152 22 4347 72 FH I E0AS 06 B AN — I IR 25 20 A1 VR & 1 R )
(Fougnie et al., 2012; van den Berg etal., 2012). {HAFEREIZ, B TAGEEIRGISN, IA905E 8 R (RIC12%F
AIE5 407 B R R VT HC) A IR S S BRI 12 22 (1) OSBRI IR ET IR AE DU 0 A A N A2 BE LSS I =
B, AHSZBR ST TR B ) B 354 25 K5 (van den Berg et al., 2014). %% FATE, 4RTH VWM BRSHR
TR TR AR 5 BRG] SO RAERE B AR S L RRESE E IR AT SR DL 4 Bt
T RE M AL

3. BSULA: EREIEXMETIECIZEBAFRE
31 MEREBERHIRIE

Vogel %5 A\ (2005) 1 AL 5 2296 30, 723 H IR FFIIIAN AL T CDA, H CDA Rk IEBEE IC1Z3 H
BEPIGRTIE R, 253 3 3 4 ARG, CDA R TP ZHFFIESE T VWM KIS &RG], If
HEBEMEEFAEZESR, ZRIEEM 15 3 5 ATH. ERAOWANN VWM ZEERMEZRA LT
PR TT IR : B—, VWM — XA N\ ) i K5 B B B v TS S “Iail” $es 2 [RAAAE
PR ZE 5 (Awh etal., 2007; Barton etal., 2009). 55—, IIERRE BN TR B TGS SEN VWM #4;,
YRS TRERSH T VWM A SR, S HKE B AR . B, ([REERAMEFEE
K EAMEAAE B8 T 515 B HI A 3 (Cowan & Morey, 2006; Shipstead et al., 2014; Unsworth et al., 2014).

3.2. AR EHERSME L IRER

Gaspar %5 A (2016) R4 48 1b 5 236 AF 1 VWM BE0 T s KA RS, SREZRPER
PATW WAL RAE TS, SRR AR N2pe B E P2 B JE 3 22 5%, T IeHids & 1) Pd 73 i
HAMER) VWM 28 BR324 RS, X — S5 5UER TIRA M S M A R MATE B PR I 8607 i o 22 5+,
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TR IUAE e A R b TR 7 . beAh, AR B0 53650, 85847 NRILLL S d iz R
FRHATA] (K CDA ) K% 8 BAMA R J5 ML (Lee et al., 2010; Vogel et al., 2005). fEiXxANjazticiz
BRI BB A LU =A% 2 BRI 2 DI, 2 N EFS. 4 BbR, BRI S Rl iz e Rm M
(I E AR, 25 AIWERN B £ I I E &S5 dAZ AR . Vogel 55 N (2005) I 78 R B s A s ALAE 2 AN H
PRl 2 ST A T CDA HRIES 2 A~ Hbr &4 NI CDA $RIETG 2 7, Ui B IX SN v A 80 38T
P, CASTIEAAECIUE 5 VWM RS R HRAE EAE 2 A AR 2 AN T2 %44 T CDA ik
it 4 > B bR 24T T CDA HRIEJE 2 57, Ul IX SeAMATCVEA A f TR TH0E B, 1K e — R 47
2 VWM o 55— T FEER I 1 a4 2 2 A B il (RIS [RIBEAA [8]) VWM BB AR 22 R R N, 7R
AT AN RS B A I T 0 4 AR A A LU R A i A AN I DR R 70T BIIEYE (Lee et al., 2010).

4, FEMIBENAE. MEBSHERNEYE

FREPETE B TR AT T N e . B 5T ISR S 2Rt 0 v DL AR S AL BRI S i S 6 17
VE B R S BRI VR B N e AR IE 2 —(Esterman & Rothlein, 2019). #4E#:1E/T-55(Continuous Performance
Tasks, CPTs)R R EREM AMAINEA, EXFES P, BFHAEWKEIN— KRR, ZERp 0
WO B W H AR AT R B N, Y R U BT I8 B R ) IR A R AN R N SR A R RS i 2 4
RN TR BT [N, DRI AT e TCik A T A PE BV E R 8l . FRE R R T %% (Sustained Attention to Re-
sponse Tasks, SARTSs) L3R 4 i B A IS0 SO AT FcBa RS, T2 WSRO B, 3l e 1% T
TR 1 S5 B IRE A Js 7 o A8 e M SR Ay By R B o BRI S BN PR R AL T R AR E R RS, S
B B AR T ) B B T8 SR SR T XS TR N T (Unsworth et al., 2014). {EAFEERE, 7EL
RPFRRFSEEE BAT S, BEE R AR, MARMESRIE T TR, XFILRPERR L5t TR
(Mackworth, 1948). {H E[§ f& 7F 258 M 2248 T f 2L nk L, $8 i BRESRAT AR (ERI S . OB, =
JOLN PR AR SR ) AR 7R T ¥ R AT PR B R B ()R (A LRD B L #2) 8 &5 2l (Terashima et al., 2021).
5. SR AR SR ITIEIRIZAEIDHEE

DA TSRS VWM KRR R ERE TR IERE T VWM &2, X0 T4
RS TR Z 1Al sk ok 2 B 832 2% X (Oberauer, 2019). 4RTM, XEEHF 5T K2 A0 T 1 EiZN %)
P B PR (Esterman & Rothlein, 2019). F 2R H A2, BMEE LMK BRI ES TR S22 A
FEIERMZER R, XM A RS —H A — 2R R E — 8 FEENMEI TR R RS T
PEIETZ 2 B 9R R I — AN MURE 7, FEXTAMAR BIIEAZ P 2 7= AR R 52 (Adam & deBettencourt, 2019).

5.1. ETRNEHFEERSTICIZE TN

deBettencourt %5 A (2018)ii it #¢ 42 VEvE BAT 55 Al EC 2 AR S Ge AT I Fr e MR B AT 5, BT
TR BEACAZAE 5 MRS M VE B ACAZ 2 1B 5 R TFWF AT, 45 J R IR S 1k v 85 10 s S I 45 A (Rl e 2 01
T 3 AR T35 S SEIRT) BE TN T5T H (14 J5 S0 A28 30, Wi 1 R R AR AVE RS Ta AR T2 AT 55 3%
DU AT SE M . B ER B, IZFEAE Y TSRS SICIZZ MR R, — AN H RS % 2
B, AHECTERCRS A LF %, 7ERE S RICIZAT SRR G . k4, deBettencourt %5 A (2018) &
YRS B S 178 S5 (v T P 80 — PRt 22 BB R T P39 — M e 2 ) B N B R 2851, it R
PRl SR figh % Wit B8 BB PP A VE BRSSP JE e 12 2 A OG 2R, N FRREE MR R mT LU ke 12 4 5 1)
VOESRAE T A I Hr. 1H52, deBettencourt 25 A\ (2018)HF 7T HH X 10 AZ 3R 58 4 b ST v E AT 55, A
AR TN AT S R IAT Be 2 Z B IR] . B IS @ RS SR R B2, OB L S ALz %
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Bl 1A EE AT SRR AR
5.2. KA ERNTHERS TIECIZRENE

J SEAIE 58 R AR D0 R 0 1V AT 55 AL B A 4R A VR R S AT S R R B B 5 TR IR 2 A A 1)
KFRIAT HH% %2 (deBettencourt et al., 2019). fEIRGALSSH, #TR EAIWHL G B L S IR 2 B (H R
MEZR A 90%)i8 2 T (I 2R 10%), RIS @EAT AN R % s /e B, HcAZax Se T H (i . fEAT550d
FEFRBENLH DCAZIRMBE, T ZEEZ S RIRECE B i . s BRI, B TAEDIZ e
MR, BRI TAEICAZAT S RBE T8 TARICAZRE 0, 1 U WA BRI S N I R /R BAR 1 BOIR A,
NI TR 22 1) TAEACAZAT 55 3R B o A% T R IR I IR (46 RS , 3 R AR A2 28 S AE MR TR Rk
WAL FE B 1. BhAh, EIREE AL/ REFEAR) ] LLE ERVE RUIRAS, (HRIF 78 R IACE B T SORL I )
RS RETN VWM &, il MR XU E S VWM F 2RI R BAR R, IF
AR T — MM B KT B0 BN, TR B T —Fh 3L 0. 5 5 @K ORI LA ¢ 1A N B R (Keene
etal., 2022).

6. REERE

RLARGELRR T REAHERS VWM ZIAFR R, B RETERSSEEN VWM BRI 520 .
LT TUIER T VWM AR R S 5 Rl D RE 1 A B UIBC AR, T o ) S fi 4 9 2k — 20 i «
TER BRI VWM R, SR TR ACH, MRBES A 82 MALEE R, MR RCR
BT, RMEAMRIS e A E, MER TARCIZRIENE 2. fERLIEA L, JRERmt it — D HERR TR
L2 RSB B DGR T — A BEACH A RE, #Ros TIERS VWM R B, RAEBLA T I O
AHEIEGERE, BN TRR. B, BIRABIN RIIIX 7S AR f a2 S M g
FEAE A FERMERCRSNESR R, B 522l RFFAEREB R, AR TR LAY
NER WA ZRIEGan, 2700 RaF RN ) — PRI RS T2 Z KK &R i, &
IRBHTI TR B RS VWM AEE I RBEAR IR R, (B M AN XA AR R RO AT VWM BN EY
Be(Bitn, ciZgmtd. iR, $EH0), A B PR IUE RS VWM M AR RO (R . )5
FENIHYJZ R by ARV LAGE & P20 122 B PP 48 S S AR AR BV SOR S REAT SE 1L, A
DRBEAZ oA RE 55 1D o Jo R 5 B o
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