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PSYCHOLOGICAL EXPLORATION

= BB B2 ) TR AL A R

XA R

1 HRAAE

(L. Sl BB A B2 B, BN 52104152, PR &Rb#Be M A LB &, )M 510521)

B OB KA SR UTE A A, R T AL R R RN ALK Tl A
BB R TSR TR R £ R, 5 1.2 ARSI 0 C A TR A
BAA IR R 2 S et — AR AR A — A P AR Z R AT, ASFRERE
AR ARE TP HHED 23 A B RAAAENEE, SH ISR LFXTE
KIS T, #—F R ER, R N RARAREARN ZRABOARETRTY
AR KR AR R Z AT, R, SRS Y 604 AR R AL B LA

WL BEREEAEE T,

KB TR AR B R 24 AE

HE 43S B842.5 SCERARIRAG A
1 5|5

W TAEIE1Z ( visual working memory ) 25 52
U AR TARICAZ SRR 55 45 o Luck Al Vo-
gel (1997 ) B 4o % F 28 4k 55 22 115, 2, ( change detection
paradigm ) Xf 5% TAEICIZ A B HITH 5, Lk
WEABRTE, BESWHRREER-HBE T
FAR (AN EAE ) 20 BRI A A J L, 900ms 7 7 1] I
2 5 S IS 3, SR A ARG T R g 1 %
SRR P R RRES R, SRERY,
PORREEAL S LA ICIZ P IRAFLY 4 BRI B 24
AEZ A (CANB B 3R BB I R B — 5 )
SFEMELE) . H—PHTE AN, Wi TIEILIZ
AR E RZREARM SR AR, SRk
& e S B Jo% (Vogel, Woodman , & Tuck,
2001),

X TR TAEICIZE B R 4 NERX—5
I, ZEEF RS R G HAEA —F, Trick 1 Pylyshyn
(1993) SR FIB BR AT 55 3047 52 50, 25 R R AR, BB
¥ 4 NHHFN S FHEEREZAHTINT, Y
WEHEET 4 P i ECE R R E R ST
B, TR I " 2 HirE " A4 R0 &
AR R BERIAHE RS 4 AEE . T DA AR
MBI S BE R T WREZFA(E B
BEPATINE , BREKVE Rz 3 HE M LIEICIZ

NEHS:1003 -5184(2018)03 - 0215 -06

FENN 3 (BT, 20, RR2E, BRAR, 2007 ) .
Bl , RICEMPMILSE (2013) SR F BRI AR 5t 42
W, BT HRHE BIE B &R 12 (1) TR LI
L ERER, PORENRE TAEEIZh RefEfE 3 ~ 4
MEAKFEEF 4 ~5 P BALE, = TEICILAER
KT B LAEICICE 7 5 R R W 4E SURHE B TE B 1R
B SEI AS R W B = W TR A B R TR
R LAERI A & (B A ETEH LA B (E R /D,
H2 ~3ATHRMI ~4 AFRME(RLE,
2013),

A, X TFARENZER , 2SR N5
REHIFA—F, Olson Fl Jiang(2002) £ H 46
[FFER I iR E Ty AR AR (1 R D BA
BN ) VR RO R, 45 R & I, EE R 14
EARMERLT , galxH oI WA i E Jr e ) IE 5
R AR T B, B[R] — 4 B YRR IE AR 1
W2 REFTRREM AT H B E R B R
B, LRAE R R, 48 = RE A S I B R 3R
EICIZHERRER, AN IZ = 25806 - s 2R B iE1Z
REE TS BE (31 ) o Wheeler FI Tre-
isman (2002) 18 4 5 Olson Z(2002) —E 45 R .
St AT IEAC A B S T R R R AR T
SRESEMN MR R, YR IATER —F LA LR
BARIEET , iIC2 A BRI TREE R MRS

« BEWE)AEEFALSRR T I MR SUE (GDI4XXL03 ) , 5 Ly i il 2 B SCR R F5 00 B (WF201403) , )" R B HERBT +=

T AR 2012 ££ETH (2012]JK057)
BEESE #3% ,E — mail :39218325@ qq. com,
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R, b, Xu (2002 ) 38 3R, [F]— % 1A &R &%
FHAER] S8 R R 2 g2 87, BB RgRig1Z
B ZAERA R B R, TR IC I A IE R G T &
(C IR D RTR VA i gl % o a2 o N i 5 g
I, R TARICIZ A B 2 B IRRHIE R 45
SR M, Alvarez HlI Cavanagh (2004) B 5%
B, 5 TAECIZE R 2ZEENE R AR, id
1275 B A AATE RS0 GRS B B fim T 88 048 AR T 9
/INo Eng,Chen F Jiang (2005 ) 3R i fA] 5. 01 52 2% 8L
JSEE AR S L TARICIL AR BRI, 45
RBIR, B T8 SR AL 1R R (B T B
) WA B R T B 2 AR B 8 (S 07 4 T
L) o WA TAF (PB4 75, mTEg, i, JHEE,
M EE , KAZFE,2009 ) AXHIZE R {5 3) ( contralateral
delay activity, CDA') Bl {5 A7 oG H8, 46 0 , %o 3 T AF
A2 AT FEA IR 2 AR B AT R0, S5 R TR SE L
WIMFILILH R ERFRERER N, &I,
Brady 1 Alvarez(2015) [ #F 58302 B, R E R TT
KWL TAEICICA & , =5 A & G 3R Ak ( Spa-
tial ensemble representations ) B] 3% B #iR %] B 42 &k
B TARIIZAE

25 LR, REA DB R L TARICIZ
BFEN3~41MHH,HEHALE MEEREE,
HAR/NZARIC I BB R = R BT & B R AR 2L
B RHIE ] 90 56 3R S B e B2 4 2 IR R BT o
Yy, HORPIIEEA FR A4 R AR P4 AT
AELH LT TET T S 4R, T AR TR h AT R 2R
ZRAEHY) , SLEFY) 5V EFYAH E AR BT
& OLEEYEA F PR RIR, H=4E80R R
VI B BA SR ZU R L vh i ) A E 2, 3B
BA 2R R4 (RPF,2012) , ARBF5EHE
AR =4S AR B S REOR R ok =5 22 e T
YEICIZHIZE B R 5L T 5 R B B8R 3§ i
SMEREE . itk ASBIE 0K SR R = 4k LA BT S b
B, WE S TARCIZ R &, JF R B IR T
ez [ TAEICIC AR ER . L —F 5 M
T FLARRIE 4 AR = 2 B B & AR A2 [|) TARIEAZ
B LI TR — P AR R — 4 5 RRALE
4RI =2 B M2 R RS [ TAR ISR &
2 ZI1 WMEAFTEARM=#BEREMNEMEN
=ETEIZIZEE
2.1 Fk
2.1.1 gk

28 ZEhIEABEA R (S 10 4, K 18 4)
AIESISCS, 8 7E 19 ~ 23 2 Z ], 11 20. 66
%o AT B EALD IER, B e e,
S SE UG PR/ — 1 o
2.1.2 UAxSHR

EHRPTE 17 BT Endy 2B, FE
HROEAMEC, POARISERRFHRY 60cm, LK
FEFFH E — primel. 1 45l . SEHRATRT A AR
B A BA N SR ETE, R &AL 3 - D &
AT Sketchup (FP L4 : FEIKIN) 8. 0 Al £, 8
PSRRI AR D ST (A DU AL \ TOAR 6 L BAL L =R
HENEAE B T R EEBIE N LA (R =
241,6=19,B=0) ;8 (R =37,6=241,B=0) ;%
% (R=0,G6=121,B=241) ; ¥ {4 (R =241,G =219,
B=0);H{(R=0,G=221,B=224); % (R =
219,6=0,B=241);#f(R =167,G =107,B =
73) o 1E[F]—HICIZIH, B4 B B AR
AEREHR. FIETERRMLN2.5°x2.5°%
2.1.3  SEI#IT

KA 3(PUCHIEE:3.4.6 1) x2 (5 KE:
FRTAECALAE S5 = B TAEICICAE 55 ) DI R Bt
VR vazta s N S S NI (S Tak v g ey )
AL JEARZAL Bt — SRS AL = Pl AL 1k
I3, 2 I TAREILE S R & AL E AR s Ty =
TERICT H B B, PIRHE S5 BRI EEAR R , (.58 %
FRFIEAE, HICH BB BEL. FEAS R R 51
344 ek 6 N E AR K =4 ETE AR, EANTEE
P BLAE FE 4% b 3 x 4 JE B i JLANBRIE 5 i
(RICHF,2013) o BANTT A& B R/ 5 R A E A
[, AHER 5 A% B BE B A 0 F 1. 8° (IWAE 2] IO AE 3T
B i B RERA— KB, HANYAE,
TEFAR TARICIZ AR 55 1B, I B[] 5 10 57 4 )
Fok 1B JERBIER - Bl R4 & T iER
AEUAE, A B A 2R O 4% Ak B AR R I B IR B AY
50% o TEBUEARALARAE T, A H B R 5750
T B —A~ B AR IR, B 6 A A D AT B B H B
B — s TE RS R I H BB 6 S5 HIE
i i —~ B AR R, JEAR 38 e B Bk H 3L
BY— b TEARAE SRR R T R T H e 3 b o
BT PIAA FRIBETE M @ ATE AR . AE23 18]
TR RS p, B H R B
A RRHEEHMER 50% M55 A 2 (R
H,2013) o HAUE R A SRR R H A REAL R
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PAEPICH H BrBoR B ETE MR — 548 .
65w anwag el RS Rl R

S A AR TARC AR S Az 0 TAEIRIZ A
55 2 XA, HFF LG 216 S IER S KK (trial)
18 NGRJIRIR, e & A 72 A IERIRK A 6 4~ 55
AR X2 AP B SEB I e AT A, 2 XA
FU T IR BENLE B, U Z A el T4~
5%y, H R YOG LR H e 2 MR EK
SEEAN LI AT 35 8o
2.1.4 SLHBFRF

LUTE B PORL R E N AT, BARRES R
F(2013) WTST AR, K 1, B RERFP
DB ATER A + 71000 2R (ms) . BREEER
F BB 4 ASEASARIR BTG £ 1000ms , F5R
POA M IE R EEx T S A 23k, 52
DEHHA, BNWEAFRFEERANS S, ARE
500ms Jo Al 0 B, B[R] Ol 500ms . 7R (AT
AT 5 B SRR S 7 ie AR A EUE M IE AR A 5
O, TTess HIC2 25 P WHE L R AL R . [RIFG
900ms J5 B — I , B ZH IR0 SOz ; it
I, SR PR B v R - A I H AR TIEZ
B PR ETE R B R, IR T 6,
ZHCT R X TR LIAEICIAE S, ZoR A
WA BT TR AR T €8 R 1 SRR A U P A
B 5 AR X T2 1] TARICIZ S, Rl H
W B i o B R R AE R .
R 1668 ms
BFNE 1000 ms

2763

d

TREmE 500 ms

= SRl 500 ws

| ey Ay
(BERP)

35 205 frEHE

1 BRABREE
2.2 #RB55H
K F SPSS16. 0 #f4%f 28 & it B #7501t
3BT, BHRAE AT L 3 S 1 AR T TE A e A o 2=
gl 2 Bis
3 x2 A RGN 24007 B, RI0H B 3
TR BE,F(2,54) =74.59,p <0.001, 7" =

0. 73, AR F2S 8] TAE TS IZ R I 1IE A 8 ¥ B iR E 3
FIER BN 3 T R (R 45 M £ B, F
(1,27) =179.97 ,p <0.001,5* =0.87, 25 [A] T4EE
ZHERRE B E RS TRETAEZ Jidm B ES
KRN BB RE,F(2,54) =5.92,p <

0. 01,1;2 =0.18,
1.0 -
0.9 -
@ 0.8 1
H
& 0.7
B 0.6 = afe « BARTAEIRAZ
e 25 B TAEIRAZ
0.5 : :
3 4 6
PUEIR B #

2 I EEEHETHRENTEHERR
R 1 Pashler( 1988 ) 4 i B4 3%t 45 1A TAEIC
T2z [ TAREIZ A B AT I R , TR A 0« k
=Sx[(H-F) + (1 -F) ], HA k HFHEE,S
HEIWRIBEE H il PR FOVERR Pl
AR B YGATE AT T HICiCE &
Fethit, IR R Ie e R B . HE RN 3,

5 -

PR
(o)

- ke = B THRRL

~a— 2 [0 TAILZ

AUEL

B3 XB 1 ARKGTHRANTEHITFCZEE
HT AR F R RBEHA —EHIFRE, B
RIEH A R A A AR B 238 AL
Xt TARICIZA B BRAL . SSRESRRM, HiciZm
EECH 6 i, B R TAEICIZ AT A B 2. 62 4>
FAR, 2 ] TARCIZ T A8 3. 91 MuE.
XHEAZIT BHCN 3.4 .6 NiF I B AR s [8) T4
I HE R BT MRS ¢ K%, ZR R, =
H LIRS AR EERTEERIFCZHER
(6(27) =4.27,:(27) =7.68,:(27) =6.38,ps <
0.001),
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3 XK2 EXRFMENMATNHTEANNZ%EE
WEGEMZEIELZIZEE
3.1 ik
3.1.1 #R

26 ZERIlEA AR E (5 8 4,418 4)
AEZINE %, FRTE 19 ~ 22 B Z ], P ¥ 47 %
20.54 % LA SBEM A IER , BEFMEAR, %L
B SE R R LR — 1

3.1.2 SERASHR

EHrist & I KRR RS R—. R BR
FHEREANKE. SRR NER AN STem, L
Bk g ey A ] 000 T €5 00 TOU S ] 5% 4 R Y 7S AR
B2 EmE 4, 7 FEEBIERSE—, (Tg—F
B A B S AT AR BRI o 7R —ZHIC 12
FL R RBEMERIEER. B EENRA
Zh2.5°%x2.5°,

B4 3L 2 FRAR 8 ThIERE RG]

3.1.3 ST 5EF

Alvarez 55 (2004 ) FRIFSE R B, B0 40 15 R#AE
HITCAZ AR ZR AR, [l I A S 36 0 1012 I Y B R 8K
Bi/NES A RAIRICH EE:3.4.5 1) x2
(SR F AR TARICIZE S = W TR IEZ
FZ)WRA R RN LI, b, & TIEILZ
EH5EEHEA L AR B6 - BRI
=Rk AR S, 2 1 TAE IR AE SR R &
PrEARI R, HEFRMFXER—, LREF
75 T , 75 R B RS TE (1) TH R 18 52 0 40 19 Ak , i
SR LA RRE R, BRI, g THE I H A S B R)
KZ 800ms, HERFKERLI—.
3.2 #RB55H

K F SPSS16. 0 #f4-%f 26 &4 it B #7501t
ST, BOATEA SL IR A5 1 T A4S I IE B SR FNAR o 25
El s Bis

1. 01

0. 91

0.7

HIRNIERZR

0. 61

o5l e - BETHRE
—e— R TR
- :

0.4

wmmgﬁ
BS L2 /EGTHRIRNFHERE

3 x2 WA RPUANTT 2 5047 BoR , PIc T E 8K

B RO BE, F(2,50) =64.63,p <0.001,7° =

0. 72, ZHA iz [A] TAEIC 2RI (5 2R 3 BRI

H B3 i B T R RS S ARt B
F(1,25) =33.20,p <0.001,7* =0. 57, 25 & TAEIC
TZHIETZR B2/ TR TR Ricm B S
EHHBAHZEAERBDE,F(2,50) =4.51,p <
0.05,7n° =0. 15,

K Fi Pashler (1988 ) 2t i1 25 X0 M58 T4 12
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5
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1
3
S
Z |
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. —e— FR LR
3 I 4 I 5
R A

6 XH2 ARG THENTHIELZEE

AR BN, YicfZm BECh 3 4, AR T
YEICIZ AR A RN B KM, A 2. O AR, T
25 [0l TARICIZ R R B TEICIZ BN 5 1fik
B A, K 3. 34 MBS

XHEAZI B HCR 3.4 .5 BT AR AS | TAE
CIC A R AT HI RS « R, B R R, 25
] TAEICIC AR BERTEET/ECIZNE R
(£(25) =6.00,1(25) =4.26,:(25) =4.90,ps <
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The Research on the Capacity of Visual - spatial
Working Memory of 3 — D Graphs

Wu Wenchun',Xu Xue',Zheng Yunjia®
(1. School of Education Science , Hanshan Normal University ,Chaozhou 521041 ;
2. Department of Applied Psychology , Guangdong University of Finance ,Guangzhou 510521)

Abstract . Using 3 — D graphs as materials, this study calculated the capacity of visual — spatial working memory through single probe

change detection paradigm,and compared the difference between the capacity of object working memory and spatial working memory.

The materials of Experiment 1 are 3 — D graphs with two features of color and shape ,and those in Experiment 2 were defined by different

colors and textures. The results of two experiments showed the participants could store about two to three objects and four spatial loca-

tions, and the capacity of spatial working memory was significantly greater than object working memory capacity. After further compara-

tive analysis,we found the storage capacity of 3 — D graphs with two basic features was higher than that of 3 — D graphs with one basic

feature and a detail feature. It indicated the types of features that composed 3 — D graphs had a great influence on the capacity of visual

— spatial working memory.

Key words ; visual working memory ; capacity ; object ; spatial ;3 — D graphs



