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The underlying mechanism for the connection between visual long-term memory

and visual working memory
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Abstract: Visual memory, mainly composed of visual long-term memory (VLTM) and visual working memory (VWM), is an important
mechanism of human information storage. Since Baddeley proposed the multicomponent working memory model, the idea that VWM
is independent of the VLTM system has been widely accepted. However, the new theoretical evidence suggested a close connection
between VLTM and VWM. For instance, the three embedded components model describes the VLTM and VWM in the same frame-
work, which suggests that VWM is only a distinct state of VLTM. On the one hand, the operating function of VWM is supported by
the persistence of VLTM. On the other hand, the evidence from neuroimaging studies shows that VWM and VLTM tasks activate
some same brain areas. In addition, the whole visual memory system shows a trend of processing from early visual cortex to prefrontal
cortex. The present article not only reviews the current studies about the relationship between VLTM and VWM but also gives some
forecasts for future studies.

Key words: visual long-term memory; visual working memory; medial temporal lobe; the focus of attention

NFRALWOK AR 35 B A @ E AR A,
BEATIN T . DA BRG], ML AU S4T A

XA AT JE ) SEI 73 A1 5 B AR A T AR
iﬁ‘fl (visual working memory, VWM) & 4t. {H 1%

B RGBSR T ORI 2 R, T X e
Miﬂ#%ﬁlﬁ]“?ﬂﬁkiﬂﬁﬂz AMRTE E AR XX
SEL (5 B BEAT AR, 0T DA SRR B S AR

Received 2018-05-16  Accepted 2018-10-08

XKL RMATATHBRE, BT REEAS T
TR HBOL W AE AR, RPN PE
AR ST AR SRR 2, AT 2

Research from the corresponding author’s laboratory was supported by the National Natural Science Foundation of China (No.

31571123).

"Corresponding author. Tel: +86-411-82159733; E-mail: 1q780614@163.com



7K 5145, ERVLTM S5 VWM EHL]

B2 AT 55 1 AR S far, AT IX AN B % K A AT 55
FHIGAL A5 B 07 & AR 9 B K g 12 (visual
long-term memory, VLTM) £%;. iXf VLTM R4 5
A B BT [ 152 5 AR SR BN IR AR T K
BHCIZRGAIR,  ERAR ) 15 10 48 B2 o A0 o 36 i
BTN, ABA5 B3N R B 3% 3 oiE G BT
1Eft, XREEATE TR it
PS8 3N K, o A, e B S
GRS BLOR R — B R AE(E B SO RAE, 1
KIHE VWM #2515 VLTM RS2 18 %116
WRAEATIE R4 M

H AT ET XL R0 B T8 L4 L 4% FE RS A0 1)
IR IR L Dy Re AT VAL, A E 12
FUPRAL T 7R [ B Bl 2 M LT B, AR
FHABFE (BT HE. Al B ) S IZ 7R B
B — Ak . W9 E AR 4 Atkinson A1 Shffrin 2
i B A A R A S A S BT A i (P TR 5 e 2
IFTNZANF ARG MRBERHEIZ, VWM Al VLTM.
VLTM [ B ER i 2 AR, MEReiidE N E
SEI AL R T B 3 SR AR R AL, HRAE
e ARG, IF B RN T H 1R AE 2 2 Ik
(A B R & RAE 25 22 )2 IR I RAE S5 MR e R ]
T VLTM {7 A R HIE LIR IR s, M VWM
(T )17 it 75 2 R 3~4 A fy By ghsh, VWM
BRRAMERENMEZES, 1 HHLF =AM
B AR EIEMSE Y, Fik, EE VLTM Al
VWM [f] % &+ EE., VWM 5 VLTM AMUE
R LA ZER, WRAEAIN TR LR R IR 2
PEHANE. AT VITM 0T, VWM L[]
B, HRAEEATE, EEAABRENCAZ R
PN, VWM RAE 2Bl 5 70 I 18] (1) 1E K17 1% A 3
Bo Ah, fEMAHHITTH, VWM RAE K 4ERFL
il 4 I\ D A2 R R 1 # 2 U (neural firing), i)
VLTM RAE 1 4EH7 U >k B #2485 il i 2088

AR VWM 5 VLTM 56 & 1 & Gi ki 3,
HL R VWM 5 VLTM RIEZ R HIRENH
ANFEFEREA IR LiTiE VWM 5 VLTM #5342
JEJE T BBOL N T RS, i ES 48—,
55 456 I RAS T 78 0 — 3 5% R BAIESE H HY A ST i
K55 AR AT TN B

1 MRICIZFENF
KEFFFEW, PRSI RS AR TiE

63

28 H I B R T4 RAETUE A5 EE. 11 VWM A
VLTM 2 Gu % M3 R AE AT A 1 75 = 5 08 B2 Ok R IB47
EZER. N MILIZ 7 =58 W 7T 53 0 v e
VWM 5 VLTM e AZ 476 5oL .
1.1 VWMEESKEE

VWM A E 5K RZ — B0 16,
Luck 1 Vogel 1Ak, VWM /476 [ P9 25 [7] 4
FL B E GRS BE IR A A F 4 . A ATl
FH B — R I A SRR AE 55 A [F] 04244 B ) A2 Ak D %%
155, RIAMELEICIZ 3~4 TR ERRRE, —H
4 00, IRMZ IR R SR R RN VWM
A 3~4 W e B R . (HAR 3 ST 55 E 0 i
SRR FR I E B RS B . T, PRI (HE )
FHCZ I (40 th) Bt ZFRAR K, MR R 75 B4 RF
53 AR AR IR AR B ATl HE TR S L s A PR T (9%
W) ANCIZ I (VRE ) Bt 2 FEAR /N, AN A4
FROr R R m M R AEA Re it B RS 9 yREh
A A o 8290 TG VE DI AS R AEAS FE 1) S [,  Zhang Al
Luck " (8 70 A R B2 A5 030, o As i A
AL M FIENEE . LmEn T~ (B '
S BIOLZIE, ZEIRZmEER, kg —
BT RS B, G BRI ST . PRI T H )47
B HIHE, B p T2 B 5 e B e,
FFALE 360° B IA b Sl e B AR R B B e . 7R
W EMZ S R A PR R, — M2 J7 HEAL B T
HEENT VWM,  FB2 8 s i (090 el 2 3 L 4R
TH B AE R A B, Bl BAsdit. Hah—Roik
T H H & A RIS, T4 A mE R 5
e, aEBEIr FRELERE . R — %,
CIRYSERRTE Ve Se st N I) 3 VA &/ TP & & IR e VA
MZH, — AR, Forgoalk Al sahb
PGSR sy, J5 002 BB R AR AR AE B T H
W%, RN MR, e R BRI M AL
TCHIREBE . BEFT N, fEAIEEN 1-3 TiRHd iz
i FE B A 100 B $lE 138 o s B, (RAE R 3 I
REEEA TR AL s SR AYEE R 1~3 Tk
RFFANAR, (AR 3 T0 A A I R B 5 T H B 1
Z W ERF. Bk, AATEWE SRR T B 58
VWM AT 1 453 1) By FH AL 12 3R AE 50 FN R A
PR 77 T 3 A E

ER IR FRAE U A RAE NG FE R A0 RAE [ AN
[ RI4ERE, (HEHTAMER VWM BIE+ 2 AR, A
DA VWM AL £ & R BEAA AR — P G &, Bl



64 LE PR Acta Physiologica Sinica, February 25, 2019, 71(1): 62-72

A
”
=i O
"+ *+ O+
[ ] O
Memory Array Blank Interval Recall
100 ms 900 ms Until Response

B 1L Mz AR s SR R AR S R 2 ) i dfe 4

B

A
; & In memory

Probability density

30° 120°  180° 330°

Color value

Fig. 1. Color recall task and mixture model of performance. A: Color recall task. B: Mixture model of performance, showing the probability

of reporting each color in a sample color at 180°. When the probed item is in memory, the reported color would near the original color

(blue dotted line). When the probed item is not in memory, the observer is equally likely to report any color value (red dotted line).

Data comprise a mixture of these two trial types (black solid line)"".
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Fig. 2. Embedded-process model ' and three-embedded-components model *”. Nodes and lines in right panel represent a network of

long-term memory representations, some of which are activated (black and gray nodes). A subset of these items is held in the region of

direct access (dotted line oval). Within the region of direct access, one item is selected for processing by the focus of attention (solid

circle).
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