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Research Progress on the Impact of Sports on Visual Working Memory Representation
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Abstract. Taking exercise for cognition as the starting point, it summarize the theoretical and practical bases of sports to improve the
precision of visual working memory representations, and provide references for further revealing the mechanism of exercise’s effect on
the precision of visual working memory representations in the future. Visual working memory is a system for transient storage and pro-
cessing of visual information, which is closely related to individual cognition. Representation accuracy, as an important index for evalu-
ating the ability of visual working memory, reflects that the degree of accuracy of the stimulus information is influenced by attention,
capacity, load, and negative emotion. Grounded in brain neuroscience and cognitive science, sports can improve visual working mem-
ory representation accuracy by increasing brain—derived neurotrophic factors and promoting brain structural and functional plasticity.
Different types of exercise, such as open—ended and closed—ended exercise, have different effects on visual working memory represen-
tation accuracy, but the specific mechanisms of action still need to be continuously explored. Future research needs to focus on more
time —course brain imaging techniques, more ecologically valid testing procedures, exercise dose relationships, and neurotransmitter
mechanisms of action.

Keywords: physical exercise; visual working memory; representation accuracy; brain mechanism

M3E LAEICTZ (Visual Working Memory, VWM)ZXTHL5  HIBHERAEW A RN LA & Bilw o 3~4 M, BOUR T

GRMHTEEEAAIN T A RS, R T GRS AR UATAE RN TR, XX EEICIC R RIS i

NI B Y S SR R IR A I IE TARICIZIX—IN 42 T BBl A ) (Slot—Based Model) R 37 % P AR A1)
(Flexible Resource Model) .

FEXF RS CAEICAZIBIESE , ER S I BIFSR 28 S0 1) %o ik

ﬁ@%ﬁ@j@i fE' 2, SEBRARTE TP R B B — 2

B T A A LA AR 5 BT L S

15 Fa B H#A :2024-08-29 2&%#%?@[’][510 Luck F1 Vogel *Hifl i 25 AL 548 50 5 & WL, TG

BB LI TR ARLE AR (YC2024-5208). i o ook 5 2 22 R ZE%FP TEZ IR 8
E.fﬁ ,J9 , 1L = , J’ﬁﬁ ,EW‘D: =) Ag/

R I (2000-), 5, PR I BT yyjeop e s CARSAC AR, T AR BT

BRI BA AV (1970~) 3 VPN, B Wi, sy l&tﬁﬂﬁ%ﬂﬂﬁ%{ﬂ%&*%IM”Ejﬂwmﬂ”ﬁa
] AR DB | E—mail : lovepoppy@126.com,,

60



% 44 % )

E| N

7oA " % 2 M

REJT TN MR AR, “ ARG B IX — R AR i HH L A 5“7
3 DS A A A D TN SRR E TARICIZ AT
HERR RIS,

FAEKGRE B 1 A5 TARTCAZ P R AR T RS B
AR B2 7 FOREBE (0 s A 5 AR Bl LB A S 44
AR, NI E NN Z il T 0 TARC %
AR AR S B i AR B L SE AR ICAZ AR L, AT
HAEZ HBFTIER M K F 1B S TARICIC R AL X 1
TRINHUA 25 TR 7 58, S ARt BAT T IR, A S
FAFOLE o (R B B X L SE T AL RATA BE RO W5 1
ANWEHE A TR)iz S AU A B0 RAENG BE B/ E HIBLAR] , LA Rz
LA — RIN BT ZERBR R, 2T e TARE
LA E L L A E B W AL A3 WA ) AR DG SRR 2
1T RGBS, | A SUS I AT ST S

1 AR TERIZRIEBENZMER

1.1 FE

RS TAR IS — R AN T 2402, HF A
TP AAER KBS R AT BB IT A 195 AR RIS . a0
fre i S5 B 58 m— R ARG 3, S TARICHZ
XHE R B RARAA B BRI TARCICHIRAE
SERR Fl R H AR B O [T X6 JE 5% B A 30 i g it
e, 0 B R R RE L2 0 B ARE R A RE, s e 1
AT BARE ER T 1, K2 O ) e TARICH
Xof B R A L LRI A i T Rk S Y

FEALSE TAEIC IO RHE B TR i, s ay kg nT L
KHEAEAR BRI MAER B B, AEAoe TARCIZ bt i B
FHREAMRT R SR XA A BRI R E 7 B R AE B AT
FERET Kerzel Fll Witzel &I, #E HFRIE RAL 55 th T-HL00
I E PRI S BRI A B R R SR E B 5 1 AT
PERICICRAERINEEE . BEREFAE N 3 T ARG, Bk
L RAT S5 ICACIVE L ) TR & B N2 KT AL 8y 48
T HARIE R N2pe /NTORDEECAY TR0, IEBI A58 TAE
ORI BE 25 35 | 5, TARICAZRAETH AR A BE TR
S A8 R BARIRAS R BETR D, T R R .

MTEICTC I AERFIT B, 1 AR S B L I RAE A
FAME N R, T DA AL TR i E
BRSO 5 1 S5 B ARAE™, A2 F AN =W
TEFETT DIARE AT 55 B A [F) A2 4k 21 5 55 525 B RS A 1 2
WAL, I HACIZ B IR 73 il 22 32 BIRAEAE LRI . 55—
O3B AP B R — M IR MG, T — M S A3
4+ Desimone 28 A2 H T i 1] 3o 4o 5 AU (Bias Competition
Model), A Hh BUTE WL BRI R A 4 i A5 £ S A A L 52 4 e
B EAME R R RS A S A ST IC R B TARE
12250 M BERE R W, K2t BAnfE B RHEH#TT
ITIERAE S TAEICIC R DX o F ] A5 B . X2 —
Gz P 7 B I AT T WO s Bz 2 ] o i S BT T R 5= [
HYFEEIVE A=), PRI R AR S A R RN R S | 3 BRI
JCHIAERF I E I 32 ICC R RAERORG

1.2 BRE

WA N TR S 55 PR IO AT 3~4 AT E R,
B FRR, B IE R A SR A28k, Luck I Vogel K,
TSR B — i B ISR N R 4 B B B I I A S e (A7 2
RN G RAFIE T AR DAL TAEIEAZ R
A ORI IR B S e o 12, A R HE
TARFEREE R Wheeler 1 Treisman 2 F XU He i EA5 AL 1)
A EE R I, B A IE A 62 i I T e e 2
(] — 2 B R B P I S8 R IR R AR, X 5 RIETT
TR 2510 — 30, R BLIF o R IS S R A ke
TR AR I, (AR I B J B 255 m s B AT

AT & 2RO TR B S TE 2 RE R, WIS
BOCICRIRIE B AAE B A, 7R 2R b 28 g
I 23 REAIR I TZH BE 200, Machizawa %5 A\ BV i i 45 58 & B,
TOTCEE RO R S 3 T e CDA FRIF ISR . 1 HAE
1B DI PSR 25 I CDA JRIF R38R, BRIk aT L
KIL, W TAEIEA AAE Z RAEAE B AN 2 DA JORS Bk
KA, Vellage %8 NPl S IER A 1T S5 LB AEAS IRl MERE
TFRSE TARICIC A B R IR S SRR, RIMEA
BAMETCISTE ATE O TR AR R, T E
B2 0] LIAYBC AL TR , AN S TRk BE A 25 1),

1.3 fafy

AR B A B, Je42 S far AR b Bah S50 12
BYRAE =5, Lavie 58 AP THISE A fr #1325
SEEA T T I INE R AT ERS, AATPRE AeT 43-A 00 £ e A1
ANFE R AT, SRR AL T AR I A L B EEIAh
AR SE AT IS OL T | BY BARE B AR BAZIREIR - RRAT,
LA A IR S 4R SN TE T H HEA 7 T XHE 23R AE
FEAERCIN AR FRAERE BT R A T RN P, Y BARE B
TN UR L BRA RN S T B AT T, RIS &=
TR o T TA RIS i) 67 A U 5 A G L, 6 i DA s il £
faf T 2 XHEIL B FAE 7 A TR TR, AR U AR
HITEBLT 8 AR RO TP se g 2 e ), (Hid e %
TR RENS F BB TC AT BT, SR, FEN M A 3%
FEOL T, T2 HM A IRk 4 B i R Ay L
HARN S B TAd R, BRI JG3k A Rt 4 i JE SR T
Pl A N I R B AR S50 TP B Y
e JLRE T 2 4.6 =AORF AR RICALES . BRI,
TEARICAZ A far BT HE 00X SR B = A s i), (B AR A2 3|
FEM A TP A B S O AT IS OL R, TR a4 i, EORG B2
AZEFm, AN, FRoAT e B Wi Al A ) A S S i B
MEEBEAR TR NS, 2R S TG EH
T, I THeson ) AR il T far s BURARAE T
B, 2RISR SRR — 8K M RFRAERE B L,
1.4 fAE%

PG LR —FIHIR ATE 4, X FME L FT LU —FP R,
W AT LR RS B2 4 R FRA TR SR, R R ) 1 25
XA SIS B3 AN R B2 7 ARG R I, TPk 4
RS FIGE TAEICI BAREAER s AT AR R ) 7
Xie Fl Zhang B G0 A I PR 260K T L3R 2 A
YEICAZZRAEAE L, B GG 26 23 X W08 AR 1027 A BRI Y

.« 61 -



% 44 % )

E| N

7oA " % 2 M

R, ABAE SR SRR ST T R B, B 11 25 S BRI T A2
BYME BAE . Figueira 28 A PE B ERP £ & 315 A% 2
AHLE, PR SE T # CDA RYIR(ESEAR , R I8 TAE LI /Y
SRR /D I B R R R 25 5 52 3 Pk 1
LHIREIR , TR SR T A R BT A R A5 AR
TS 2 S ALSE TAEICAZ I TR U541, 38 PG
TCEE IR T RAEREE , 5 INETE 3 DA 17 28 IR 2 R A X
TRENAT, IR 45 i 0 2 8 I 400 e 2 s
FREEHATR ) X S RTA B JEAE AR ] VR — 3, AT
FRERTTCOAT BT g, FRWI UM 25 1T Re A e R A s
Tl HR R e T AR ICAZRIERE JE

2 HEARIERIZRIEBENBEXHAR

WL TAEIC I FAENE B R e T %5 BRI RE T, X4
WA T R B R S, W9 R B, IR A AR T A
ICACRAERRE S P LU AL I A5 20, I A E R 2%
TRAMAT 38 2 TAEICAZ BN G A T R et AR = A
PIRLE TAEICICRAENE FE S, e TARICICRAF R — AN AR
FIASIIT AR, T2 2 X AL [ S8 500, eIt i i
PR 12 2 B8 G o B T T IR A A e R R g 5 229
AEFFFIE IO SEAREE KA A— T fz 2% 2% 510 5 Ak 22 ] 1)
PRI RS BRI s MR SE TAR I RAEAE B, 75 2%
JEICAZ AL RE PR L], I LS X i 4R N &
FETN L BE2A AT LAE T AR TC AL A B A FE ) 11 2 32 2
{345 . N-back 12l AR Pl 2k AR RAT S5 AR AT
S ARG KA R IR 45 7T LAGE i i LA 51
TR, DABRATC AR I = GON T 3h i I X 5 58 R )2 2
] FEAE IR R IS5 B HEATAR AR B Lm0 T A e,

2.1 B EMNRTIELIZHEXRIBIS R KR

B T U= U A U 2R RE B TAETEAZ R ARG BE DA
b, H TSR Z AT K I, R 32 3 5V 3l Z R
BHEVINELR, W RELAAE s e TAR LI  RAENE EE 1Y
S

L By eiS RS S N= B e IRV EliiBuk: ) DN LR ¢
YIS i, P28 AL it TR AR iy, 8 40 AR L A PR B A 3 ek
A, SRR IR HETE 2 08 TR, Y RE S M R 25
b 51042 50 R DG 1 S i 1 4o 225 7R - (brain—derived
neurotrophic factor, BDNF), = E R k37 Wi 7e il Ak . 6] B
BDNF A1 FH T4 P 0 AR AN, DT S i 28 58 fih 25
FPARFRR BE el VAN 88 100 % /N B S I 2078 77 2R
FIAKFAEA Rz sh e A B E 3R . Neeper S ATESLR & 0
M PR 1) BDNF & 5 SIS 8 7KF 5 EARSCS), eSS
LI Xt EUASIRIIZ S )i Sh R % BDNF 7KF, JEis &L
RIEIZE sk & it 3 A~ H 1K W152 3 BDNF /KF345 i
R T BAEZ ARG — B RN AR SR BE R B K-, S5 4k
TE DR 25 BDNF sk -6 2t 25 5 1Y) 32 3 g e i
5| % BDNF T4, (HEAE 20~50 min PRE 1E 7K,

T RE T B (B2 VAT 3 Bl m] LAl K e 2544 R D) R
R B P SR A TR 2 g g A RN R R 2R AR R
RIRE 12 sh eV T SDAARMARBUR NS R G M Z5H AR Lo

- 62 -

[Fi] Bl 3 R 5 A AR R A0 D 1 i DX 33 A R 2
RO, A RFIE LI KA TN A B R ST 55 I,
FERTARIT B 2 FEIRCAZ LA B N vh R BT B & i 2236 2, OF
HLSE T AR FAEAE B 5 85— 150 099 25 v 1) T RE B A G
PORAEAE S 2 IR SR 7 X R B AT 2l ] LAGE
FERLTE TAEICAZA S X F) pe 28056 ZR 000 3 A R B, 4>
R SE TAETCICAE it 25 1 5 22 A I 2 )2 (TIPS ) 11 2R I 4 AR
FRSE, MOREHA S5 400 TPS fA R S AR S0 3 s Xt R T
BAFHFIE K AT 12 S R 0 [l R B AR AR, [l A
A — G Sk, XRS5 5 D) Rk L AR b5
W TR RAERS A MU R
N T ARFAE BBEE I ARSI LS, DFFEE ]
SRR ST B B LA A R T BT, 2855 AR
JFHTAC B AR 478 A i 2 SR BT 7K 50058 TAEIS 12
MR, BRI Bl KT 09 A BNz B FTAE A R 48 55 . ERP
S5 RTETC I ARSI B Y Alpha PR % g B B8k, HLZEA TR
XL T N2 Al P3 SRR, SontEiciZad i T8
LRI FE—T ST Rz sh i TRt ss B 7 i 5 15 Bl
AREHAR R, 1T 6 JARA EA2 3 T B n] A5 Ton -
P J2 I Bt A ) R B R R n . I ELRRRE ST BN
TR FORE T DX 38k i D) REE B3t , SR FRATA R sh ] LA
INTARCIZERI AR EINHK T . JI AN R K]
B ST BRI S T AR SO FENEHS 18 2 ) A v J M O sy
I TARTCAIZ RIS BE AR T %,
2.2 ARIBEshFEBIITM T TIEICIZ RIS E RIS
H Hif O A KBS RETE B (R F 12 sl e e TAE IR I A
TRUEVET, BOA 255200 v] BE R i 4R S TAEICIZ R AR
Kb SR, S TFAT AR BT 12 2h T 5E A st s A
PRLSE TAEICAZ I D REFN B = FAEHRG B, (T3 OR T AE — S50
AMEFEHATA A iz shid v, thTFiashiag A Boes
)R O Tl R S TR VA3 el e N [ 0 2137 0 A
IO Tl B Fepkiz 8 51 AR Lollaz 8l 5 il e —
23 (AT 45 vh ) Ll F2 e kaz 2 53 4T 45 S IO v B 0, I X
IREDMRPE S b BRERAG SISt A B T ARG Z5 I8, [FIRTG
TFFEE kI3 i G2 Bl R T T RE 1 2 & MW i 450 - R0
e X AR AR R, H HLAESE 23 [R14T 45 09 26 B B0 F P 4
Riz g RET WA B, P HF s shipent, 25 4k
() AT LI 932 2 A5 2 G 2 A A 6 & e i 3R e 7E 2
ZeIE B P A AR BN B, HEBR T HeA5 B LA pjge
FF, R W A A ALSE /25 18145 B B RE T, R AT R Y
PLSRANRN , LI SR XA FE BRI MR, (AR Rel R
HEPE NS L, S R B IE (5 BN R $
AL VERT FBAE S5 A TRAE , LIS (s B R AE RS L
AR, TAEICAZ I AR RS (AR gl ) DL &
R TSRS 5 Qs =5 R — 25 i) ) e $B M 1) AU P 2 A
), o 52 Z A bR PEAE 3l AT LA R4 H J2 0 5 X 5
{5 B RYALBRAE F7 08 1] 20 min T 7R TT LS S 220 K
FlF (40 BDNF) Bk T TAEICIZ™, 5 LR A AT 32
S RERGE MARICAZ LI SR B IIRE™,, TR EANR BT
rpE i R A P IR A s B o] LR S R 2N=back {1451 1E
R RPN MRS B T , PR sh B g5 BRI A



% 44 % )

E| N

7oA " % 2 M

AEFEBY B, 7R N PRI R b, S0 FARE SR A [ I 6]
ToRAF S TR, PBE S e AR R AEAR X A2 1Y
BT AT AR Eha sl A S & B ST, 7E
TARCAZ R AERF HARAIOGAR R, W55 BRI 2L
R BRI AR A 4E 55 2R AR AR LR AE

i b, WHIZSRES e A E TARICIZI 4R i HER AR Y
Kt (U R B 12 B0 — D RER R RAFAE 22 57, TTIL
iz B RE AN IE FEBRBE S T L 0E — 25 TRIA I BE 1 FIA5 B RAE
fRERR T, TP B SR REN A B TR R B AR AR I 4
WrE, S MMZAE L . I B AR TARICAZ o FR s o
BN EIE AR, BRI UhREIE S S SRR RELAA
[l 77 e T TARICAZ I e, L THz sh2E Rk, 025 i1k
GUESRENT 5N

3 BZ

AE TAFCAZRSBATT H B2 2T FAE 16 DL BGA IR SRR
HATEEMEM, AR TIAT B3 TARCICRAE
RBE R IHLH] AT . AR B2 R R VAT
iz Sl AT LG i I IR R TR BT, SR DA Sk X
G EAS e RN/ =1bE = WAINL €3 Tol AN (57 VS Voa i
I BT 3z S e TARICIC R S5 SR ARy, 3O iR s
BRI RN e g R 0L TR AR . (R ARz 377
JETRIE 1 R AL TE T AR TCAZ AN B2 TS AR AR e
ti , KLz SR BRI R e R HL TSR AT AE |, 5
HEZRIWITEUESL

4 MRRE

BEE NI 2Rl 1 R R, IR B s ILSE TARIC 23R
TS BE s B R BL A BIF A AR kg, HoRAEiz
BIAICICR LS R R R BT FEIE T Z H /D AR BIFFTEH A
TEAEWFEHARMT-BL EAWRIHT, 752 ARz s
SIRABITFES FALNG L B2, E— P PRI 2L

S, FAT RIS E B 22 AR G il DX T A BeAT
RIAEER | BRI L7 1 RE 4R 25 AN R I X 517 R
HRZ (R HAER R AR B E2E0Y, TEZ R T b (5 1
I A P O e 4 R P R 6 i i) 9 S A v i AR AT i
JCFRIER BT R

S, DUERLSE TARICICRATAE B OIS0 5 A A=
A A ESE B 2 R RS, IR
MG E T ER . BUE AL PR, B 2R R & )
BEE R TAFCICRAE, Bk Z ShE(E B RAEMATF , th T
BT RE Wl ZA PR R E ok A S S
B PR 32 2 S 05 B R RECEE 0 T AR AR BRI, i
TARCICHVIGAFTEL RS, BT LA L AR 3900 H A4 5
BT RA RS RE AR, WHE (s B TAR
LIRS SR R FIBLA ™,

= im sl BT B 10 H AR R OC R (SR
H AN SR DFFEEA ] — E TR R, FATRFE R B,
S B I B0 R L E AR R R iR R, TTEA ]
BRI RIS EE I TR A 25 A AR R, PR 7 4 )
IF5E P BRI A ) 4 56 R S HAS AR B4R

S0, RE BRI TARICAZRAENE BETE A 22008 5y
TR LA AT RE . ZEARRABTTE | AT LM 2838 52
AT, TRABTFE T B AR T ILSE TARICAZRAE
KERERINE R, LA Rl 28388 o 2 IR ) S HL R, i, 2210
i ML 2R ARSI R RIAR DG A IR 7

SEH:

[1] COWAN N. Working Memory Underpins Cognitive Development,
Learning, and Education[ J]. Educational Psychology Review, 2014,
26(2):197-223.

[2] LUCKS]J, VOGEL E K. The capacity of visual working memory for
features and conjunctions[J]. Nature, 1997, 390(6657): 279-281.

[3] VOGEL E K, MCCOLLOUGH A W, MACHIZAWA M G. Neural
measures reveal individual differences in controlling access to
working memory|[ ] |. Nature, 2005, 438(7067): 500-503.

[4] WILKEN P, MA W J. A detection theory account of change detec-
tion[ J]. Journal of Vision, 2004, 4(12): 11.

[5] ZHANG W, LUCK S J. The Number and Quality of Representations
in Working Memory[J]. Psychological Science, 2011, 22(11): 1434—
1441.

[6] LUCKS]J, VOGELE K. Visual working memory capacity: from psy-
chophysics and neurobiology to individual differences|[J]. Trends in
Cognitive Sciences, 2013, 17(8): 391-400.

[7] MA W J, HUSAIN M, BAYS P M. Changing concepts of working
memory[ ] ]. Nature Neuroscience, 2014, 17(3): 347-356.

[8] FREE IRA A, LR ML TARTICH LR AAR[]]. o B A F s
J&,2021,29(4) : 635-651.

[9] FUKUDA K, AWH E, VOGEL E K. Discrete capacity limits in vi-
sual working memory[ J]. Current Opinion in Neurobiology, 2010, 20
(2):177-182.

[10] LAINE M, FELLMAN D, WARIS O, et al. The early effects of ex-
ternal and internal strategies on working memory updating training
[J]. Scientific Reports, 2018, 8(1): 4045.

[11] ZHU H, CHEN A, GUO W, et al. Which Type of Exercise Is More
Beneficial for Cognitive Function? A Meta—Analysis of the Effects of
Open-Skill Exercise versus Closed—Skill Exercise among Children,
Adults, and Elderly Populations[J]. Applied Sciences, 2020, 10(8):
134-151.

[12] HU Y, ALLEN R J, BADDELEY A D, et al. Executive control of
stimulus—driven and goal-directed attention in visual working mem-
ory[J]. Attention, Perception, & Psy chophysics, 2016, 78 (7):
2164-2175.

[13] BERGGREN N, EIMER M. Object —based target templates guide
attention during visual search[J]. Journal of Experimental Psychol-
ogy: Human Perception and Performance, 2018, 44(9): 1368-1382.

[14] #A+eHME, KA K TIT1e 0 i & 4H 3K o iz F 3 H 2% . ERP JE 5
[J].s 2 54K ,2016, 48(1):12-21.

[15] TREF R, A4, & ALK RAF 2 & I TR 28 5 dn TAE
K[J]s2A5, 2003(2) :358-359.

[16] ARNICANE A, SOUZA A S. Assessing the robustness of feature—
based selection in visual working memory[J]. Journal of Experimen-
tal Psychology: Human Perception and Performance, 2021, 47(5):
731-758.

63 -



% 44 % Mok AR FOA K % 2 M

[17] 359,80 A% A5, F TATICRAER S S Frdl R &2z 143-148.

FI SR H )], S FIR,2015,47(9) : 1089-1100. [36] KONSTANTINOU N, BEAL E, KING J R, et al. Working memory

[18] KERZEL D, WITZEL C. The allocation of resources in visual work- load and distraction: dissociable effects of visual maintenance and
ing memory and multiple attentional templates[J]. Journal of Exper- cognitive control[J]. Attention, Perception, & Psychophysics, 2014,
imental Psychology: Human Perception and Performance, 2019, 45 76(7): 1985-1997.

(5): 645-658. [37] L7538 AU TAFITAC i #5254 12 9 Fvh [D] A im K 4

[19] Fuesh pE =, TPk, F TAERICRIEH e TF Kbz & 2022.

31 Fe5 [ )]0 B4R ,2021,53(7) :694-713. [38] ZHANG W, LUCK S J. Opposite effects of capacity load and resolu-

[20] 30, 2R 2, ZBK , F AL IR AR ETLRE. K tion load on distractor processing[ J]. Journal of Experimental Psychol-
R BB IH[]]. s BAFE 2020,43(6):1333-1340. ogy: Human Perception and Performance, 2015, 41(1):22-27.

[21] KLYSZEJKO Z, RAHMATI M, CURTIS C E. Attentional priority  [39] 2235, TAF2le T 4475 a9 4% 23R % AUH [D].48 £ 05 56 K
determines working memory precision[J]. Vision Research, 2014, 10 2019.

(5):70-76. [40] BARTH A, SCHNEIDER D. Manipulating the focus of attention in

[22] DESIMONE R, DUNCAN J. Neural Mechanisms of Selective Visual working memory: Evidence for a protection of multiple items against
Attention[ J|. Annual Review of Neuroscience, 1995, 18(1): 193— perceptual interference[ ] ]. Psychophysiology, 2018, 55(7): e13062.
222. [41] £ B3 A AT P RERAC 547 T B Lk & 69 i dmdh 240

[23] BECK V M, HOLLINGWORTH A. Competition in saccade target H[D]TTIFEKRE, 2021.
selection reveals attentional guidance by simultaneously active work- [42] MCCOLLOUGH A W, MACHIZAWA M G, VOGEL E K. Electro-
ing memory representations [ J]. Journal of Experimental Psychology: physiological Measures of Maintaining Representations in Visual
Human Perception and Performance, 2017, 43(2): 225-230. Working Memory[ J . Cortex, 2007, 43(1): 77-94.

[24] ANDERSOND E, VOGELE K,AWH E, et al., Precision in Visual [43] X &3 IEEH XAF TARL LT R A # @[ D] RIFIE
Working Memory Reaches a Stable Plateau When Individual Item X %,2018.

Limits Are Exceeded[] ]. Journal of Neuroscience, 2015, 35(34): [44] E B &E AL TAFRICH) B4k Fo T I I 6] 6940 ZALH [ D] 4 A
12081-12081. A SE K 52,2020,

[25] WHEELER M E, TREISMAN A M. Binding in short—term visual [45] HE X, ZHANG W, LI C, et al. Precision requirements do not affect
memory|J]. Journal of Experimental Psychology: General, 2002, 131 the allocation of visual working memory capacity[J]. Brain Research,
(1):48-64. 2015, 16(2): 136-143.

[26] BOYNTON G M, CIARAMITARO V M, ARMAN A C. Effects of [46] MYERS N E, CHEKROUD S R, STOKES M G, et al. Benefits of
feature—based attention on the motion aftereffect at remote locations flexible prioritization in working memory can arise without costs[J].
[J]. Vision Research, 2006, 46(18): 2968-2976. Journal of Experimental Psychology: Human Perception and Perfor-

[27] REL ATH0 3 A F . 5 5400 B A TAEITI ¥ 89 BAg AL mance, 2018, 44(3): 398-411.

K [J]e 23R ,2015, 47(6):734-745. [47] KISSLER J, HERBERT C, PEYK P, et al. Buzzwords: Early Corti-

[28] FT/a, 30 A Z AL AR IL BB T Rame[]]. oA F3 cal Responses to Emotional Words During Reading[J]. Psychological
J&,2013,21(10) ; 1741-1748. Science, 2007, 18(6): 475-480.

[29] AWH E, BARTON B, VOGEL E K. Visual Working Memory Rep- [48] MALJKOVIC V, MARTINI P. Short—term memory for scenes with
resents a Fixed Number of Items Regardless of Complexity[J]. Psy- affective content[J |. Journal of Vision, 2005, 5(3): 6.
chological Science, 2007, 18(7): 622-628. [49] F &R A GHrailL = 8] TATICE Aokl L il ZHUH) .

[30] FOUGNIE D, ASPLUND C L, MAROIS R. What are the units of R BAT A Ao 4 AP RAG ARG IESE [ D ]3I IF L K 5, 2018.
storage in visual working memory?[J]. Journal of Vision, 2010, 10 [50] XIE W, ZHANG W. Negative emotion boosts quality of visual
(12):27-217. working memory representation[ J ]. Emotion, 2016, 16(5): 760-774.

[31] MACHIZAWA M G, GOH C C W, DRIVER J. Human Visual [51] FIGUEIRA J S B, OLIVEIRA L, PEREIRA M G, et al. An un-
Short -Term Memory Precision Can Be Varied at Will When the pleasantemotional state reduces workingmemory capacity: electrophys-
Number of Retained Items Is Low[J ]. Psychological Science, 2012, iological evidence[J]. Social Cognitive and Affective Neuroscience,
23(6): 554-559. 2017, 12(6):984-992.

[32] VELLAGE A K, MULLER P, SCHMICKER M, et al. High Work- [52] 73555 S btk 2k 5450 TAEITIC TR o Be A i s R eh %
ing Memory Capacity at the Cost of Precision? [J]. Brain Sciences, g [D].ATFIFFE K F, 2019.

2019, 9(9): 210. [53] PHELPS E A, LING S, CARRASCO M. Emotion Facilitates Per-

[33] YE C, ZHANG L, LIU T, et al. Visual Working Memory Capacity ception and Potentiates the Perceptual Benefits of Attention [J].
for Color Is Independent of Representation Resolution [J]. PLoS Psychological Science, 2006, 17(4): 292-299.

ONE, 2014, 9(3): €91681. [54] R&, B4k AR G . — MRAMALA B F @[]0 2

[34] LAVIE N. Attention, Distraction, and Cognitive Control Under #53tE 2010,18(5):711-717.

Load[J]. Current Directions in Psychological Science, 2010, 19(3): [55] ZHAO Y, KUAIS, ZANTO T P, et al. Neural Correlates Underly-
143-148. ing the Precision of Visual Working Memory[ J ]. Neuroscience, 2020,

[35] LAVIE N. Attention, Distraction, and Cognitive Control Under 42(5):301-311.

Load[J]. Current Directions in Psychological Science, 2010, 19(3): [56] VOGEL E K, MACHIZAWA M G. Neural activity predicts individ-

64 -



% 44 % Mok AR FOA K % 2 M
ual differences in visual working memory capacity[J]. Nature, 2004, nitive Sciences, 2013, 17(10): 525-544.
428(6984): 748-751. [74] MACHIZAWA M G, DRIVER J, WATANABE T. Gray Matter Vol-
[57] TODD J J, MAROIS R. Capacity limit of visual short—term memory ume in Different Cortical Structures Dissociably Relates to Individ-
in human posterior parietal cortex[J |. Nature, 2004, 428(6984): 751 ual Differences in Capacity and Precision of Visual Working Memory
754. [J]. CEREBRAL CORTEX, 2020, 30(9): 4759-4770.
[58] M ATR 3K EZ 5. F TAEITIC ) 4 35 ik % o 58 B AR K Jii [75] &% Ak, R ARKAEH K RFEG EHEZH T
AR ERHea[)]oF B T A Ak, 2021,35(7):599-605. FEitde e TAFAEAT (1], BAVRE % B F 4R ,2020,31(4) : 364~
[59] A& M4 EXHE F L5 WA ST TAET L] 45 3F £ 3k 369+384.
R e[ )]s A 2022,45(6) : 1337-1343. [76] Z% FRRKAZHKFERSFALEMES AT T £ 7. —
[60] RAINER G, ASAAD W F, MILLER E K. Selective representation T ERP AF [ D). LR F F 1%, 2020.
of relevant information by neurons in the primate prefrontal cortex [77] JIL, ZHANG H, POTTER G G, et al. Multiple Neuroimaging Mea-
[J]. Nature, 1998, 393(6685): 577-579. sures for Examining Exercise —induced Neuroplasticity in Older
[61] LUDYGA S, GERBER M, KAMIJO K. Exercise types and working Adults: A Quasi—experimental Study[J]. Frontiers in Aging Neuro-
memory components during development[J]. Trends in Cognitive Sci- science, 2017, 9(5): 102.
ences, 2022, 26(3): 191-203. [78] YUAN X, LID, HU Y, et al. Neural and behavioral evidence sup-
[62] BELANGER M, ALLAMAN I, MAGISTRETTI P J. Brain Energy porting the relationship between habitual exercise and working mem-
Metabolism: Focus on Astrocyte—Neuron Metaholic Cooperation[]]. ory precision in healthy young adults[ ] ]. Frontiers in Neuroscience,
Cell Metabolism, 2011, 14(6): 724-738. 2023, 17(4): 1146465.
[63] LIPSKY R H, MARINI A M. Brain-Derived Neurotrophic Factor in [79] KOCH P, KRENN B. Executive functions in elite athletes—Compar-
Neuronal Survival and Behavior-Related Plasticity[ ] ]. Annals of the ing open —skill and closed —skill sports and considering the role of
New York Academy of Sciences, 2007, 1122(1): 130-143. athletes” past involvement in both sport categories[ J ]. Psychology of
[64] VAN PRAAG H, CHRISTIE B R, SEJNOWSKI T J, et al. Running Sport and Exercise, 2021, 55(7): 101925.
enhances neurogenesis, learning, and long—term potentiation in mice [80] p&-T. KRB H) AN . FHiAFnie T ¥ 0940 L E R ;L
[J]. Proceedings of the National Academy of Sciences, 1999, 96 A 2Z2HH [D]. EHRE 1% ,2018.
(23): 13427-13431. [81] #3% J= B sfid 3h B R F) 2 M AE S Jube LAY 2 204 4 EEG T
[65] NEEPER S A, GOAUCTEMEZ-PINILLA F, CHOI J, et al. Exer- 7 [D]. LR FE F 1 ,2020.
cise and brain neurotrophins[J]. Nature, 1995, 373 (6510): 109- (82] M. Tk X A4 XE R B o9 K F AL = 0 LTI 4
109. H90: & B INIRS 493E4E[ D)0 Rk F 8, 2022,
[66] KNAEPEN K, GOEKINT M, HEYMAN E M, et al. Neuroplasticity [83] R A JFakh M 4iiE sh 4k % F AME 18] TARITIC R Bl s 46
—Exercise —Induced Response of Peripheral Brain —Derived Neu- Z 3R [D]. LR E 12,2020
rotrophic Factor: A Systematic Review of Experimental Studies in [84] CHEN A G, ZHU L N, YAN J, et al. Neural Basis of Working
Human Subjects[ J ]. Sports Medicine, 2010, 40(9): 765-801. Memory Enhancement after Acute Aerobic Exercise: fMRI Study of
[67] PIEPMEIER A T, SHIH C H, WHEDON M, et al. The effect of a- Preadolescent Children[J]. Frontiers in Psychology, 2016(7):1804.
cute exercise on cognitive performance in children with and without [85] CAOL, LIU X, LINEJ D, et al. Environmental and Genetic Acti-
ADHD{J]. Journal of Sport and Health Science, 2015, 4(1): 97~ vation of a Brain—Adipocyte BDNF/Leptin Axis Causes Cancer Re-
104. mission and Inhibition[ J]. Cell, 2010, 142(1): 52-64.
[68] DING Q, YING Z, GOMEZ-PINILLA F. Exercise influences hip- [86] Ay HIT A &1 R ik & 20 S AF 2 2t B [ 11,90 Ak B A3,
pocampal plasticity by modulating brain—derived neurotrophic factor 2020,39(9) :822-825.
processing[ J |. Neuroscience, 2011, 19(2): 773-780. [87] A ARRMAFHIER B S48 E S K54 T8 iee#w[D].
[69] RAJAB A'S, CRANE D E, MIDDLETON L E, et al. A single ses- REWRE FTR, 2022
sion of exercise increases connectivity in sensorimotor—related brain [88] &, a2 Lk Tiash At £ B g SRR (L) [J]. AR
networks: a resting —state fMRI study in young healthy adults [J]. RH FIRF4R,2017, 43(3):8-15.
Frontiers in Human Neuroscience, 2014, 8(6) :625. [89] LABAR K S, GITELMAN D R, PARRISH T B, et al. Neu-
[70] CHIRLES T J, REITER K, WEISS L R, et al. Exercise Training roanatomic Overlap of Working Memory and Spatial Attention Net-
and Functional Connectivity Changes in Mild Cognitive Impairment works: A Functional MRI Comparison within Subjects[J ]. Neurolm-
and Healthy Elders[J]. Journal of Alzheimer’s Disease, 2017, 57(3): age, 1999, 10(6): 695-704.
845-856. [90] ZHANG H, HU Y, LI'Y, et al. Neurovascular coupling in the at-
[71] KRONENBERG G, REUTER K, STEINER B, et al. Subpopula- tention during visual working memory processes|[J]. Science, 2024,
tions of proliferating cells of the adult hippocampus respond different- 27(4):109368.
ly to physiologic neurogenic stimuli[ J . Journal of Comparative Neu- [91] Fik4F. TARIRIC ATl FmAb 2 HUH] [J]. A 22 5241 ,2019,71(1):
rology, 2003, 467(4): 455-463. 173-185.
[72] BB, TH T, EE, FARFHEEIRIE AL s e maLdl [J]. [92] WANG D, ZHOU C, CHANG Y K. Acute exercise ameliorates crav-
S IA R | 2018,26(10): 1857-1868. ing and inhibitory deficits in methamphetamine: An ERP study[J].
[73] VOSSM W, VIVAR C, KRAMER A F, et al. Bridging animal and Physiology & Behavior, 2015, 14(7): 38-46.

human models of exercise—induced brain plasticity[J]. Trends in Cog-

(T#HF720)
. 65 -





