DIERFEERE 2006, 14 (3): 321~327
Advances in Psychological Science

CREFRZEBCO I, Wi A A RS E K s ses s, Jba 1001010

B842
WAL B S R R R AR O BERAE, &

i SN ST T R 18] AR A EI L SR
A T LS 3 A i 25 T A A2 00 72 ) 3 i 0 1)
R, i AR T A S R S AR R AR &
FINARGAZ Bt DR A B+
AT ARG RSy AT R R AN

Ak, BEAE D REREILHR B (IMRD S
IS (virtual reality, VR) RN A, AATTX 2% i)
AL FTZ B N GAT T4 fof 3 i 8 2
BRSPS, B30 ]t DA 5 SR S 6 5 N T BRI507)
B BN E 20 BRI (A, A
BT BIRIRAIIAEE B4 BTSRRI T AR A
RIS HHESE ., SR el G5, RIEE
20y AN A DLES B LR A 2B LS5 & AN DT TH
AR SCH NI PUASEZL T H, RGBT R XY
AL B 5 A A DR R L BRI T H 4, JEx)
HUATH AT . AR5, R4 O 2 ) RAEDTST
M EBR S YP AR AL b, 45 Mara
AEFEIAH G R, %o LUJS 2% (W) RAERF ST (1 Sadk AT
TR

1

IR v ) A 1) A7 B R 5 ) O 2R B A AR TR

WeRE I : 2005-06-28
HREE . B IP, E-mail: zhaomt@psych.ac.cn

321

CRERERTTCAERE, 65 100039)

TR SIRER (AR R. BB R
BCE AR R ) SRIEN, A e L T AR A
157 ) O FR 1 /0 B R A A (W) A 5 2 0 By o 1)
M2 % . Klatzky!"OH Newcombel! ' e AL 44 47
BEHR KRS RIERL S M BRSEARSR
MRS HWAR. EHRSB AR (egocentric
representation) ', HFRIALE AN T EE (A
R SORTIRARSE) SRERAEN, BEAEMEH WIS 3),
A RAEARTE A WT RS0 o T 7E 3R 8E 2 IR R R A
(allocentric representation) 9, #J¥A 1) {7 5 A& AR
TSP IR Cinbr A, )
KRALM . BIRS BARRAETR YR 07 B R AE A
AEETNE RN R A /K Pl CIE E P < =
FEFRATAE AL, TS R A TR AL
BRI RS ALIENIN Y, WA E
AR R PR ILAZ T, T B RF AR E
i
Wang #ll Spelke Ay, WAL EAE AL ZLL
HIRS AR RRA R, eIl h— 5 R 51 S i
e, PO E e P AR R, RE
STE B A, Km (disorientation) FITEHT &
o] (reorientation) %P1 I 56 AN B 17 1AL 55
LRI, 5 B EHENERE 0 AL, R
TE A 1) 185 450 T o 49 M 22 T 5 4 G 2R 110 4 BV i
W AR ZE . AT B B N R T B R S
MR RAL, BUOAYE A Eisgd e, falnl
DU A HER I SR AR T B A B SR A T
TERMESL T, XA TES AR A B B ) gk



-322- Rk R

2006 4

PIRE R T, BRI e PR SE SIS TEHTI A
KBS RARIEKRTE AL EFR MATLS, &R W
BRI RS (R 25 8 5% R4 1% (configuration error)
. XK TURSHESRARNKR, BRMA]
AT LU ot 7858 L5 )& (environmental
geometry) [FFRAE, T HAXFRRAENS T T8 € mE
BB (EARATTEIA AT EBEAT T AR TR
B2 R R M 18] 2 [A] R R IR ATE

TEXT - 2% E - (hemisphere neglect) J55 A K]
LR, R T CEIA N E A RS AR
TEMTUESE . b, BRSO () (0] 22 05 A L2 22
W CHEEARD MMk, HILN 247 2 A
K> HUZ A Sk HRHG B35 B 4 (1) 7 30y i AH N AR 1k
U, Graziano 25 NAB KL, FEAH B0 HTIE3)IX 17
A& T ARG B S RAER . 7EX /M ES
e R — i OURRE A 8 G PR AL i 52 T I A A
SRS AR Bl A AR RIS, X, AR RN
SRR b, AEEE UL BN S IR AN A RAL

McNamara KRG, HEh4)
AL E S EXRZEUREAGHNES HAR

(intrinsic frames of reference ) &AL IS8, Mou
1 McNamara (W6 5T E L B T 55K SN TE
SRR GG H MR PR AL 2% 8] 8 R R AL
sz, &AL T ANME T BB AR B L 1
(non-egocentric) 7 [ A (1) 52 46 #5 "), Shelton

Fl McNamara B SC RS 8 T M NTES IRR
RN, WA S R E B MM
2 S 250N, Mou I McNamara 28 N\ [ i 5%
ME— R, SEREEh YA B RIAR T2 [ R
HLERRAE—FE, WSS 7 5 1 A7 S RN ] 2 A
X LS R RRAE AU, R 55 9 A
KBNS RER, CEBBIN R EN
SHE AN B EZSh MmN ST oA T80
WE MM, AATIA A XT3 1] 96 RAAE RN
JK>F (perceptual level) AL, LAFEBIAMASE s
LS CInPHE <75 BEFFRES %), HER
oW s HiR (rehearsal) Hf SRR o
Werner F1 Schmidt [ TAEHE A, 7R RV HR
BErh, WA At ARSI N 7E S R R Sk R AL
Mo TEAATRSERE Y, BEalx bR it AL B 1
RAEFEFETHTE ML (street grids) 17 3E H B0
Ii) B,

YR B 5 2R (A O R AHK FH RS R R R K

IE, H3RAF TINFIPHERFERE TN SE 003 3 . WifE
Ekstrom SF[WAFFTH, 256 M RUPR TR B 40 i i %
FR, AR, REEHARFIE M R T b R
8, R4 TS MigS SR “fIEman”
(place cells) A RIZUSCR RN, T HASZ R
T WA 7 1 PR 2 %), Burgess Al O’Keef 15 ) 37
W T XAFTCRIN, HBILAE G TR R SR
A7 R 5 [ 26 3R A 2 T H 55 2 R R SR AT ()W 0
8 (cognitive map) B,

A FEER B v A A4 ) A A T2 R) D6 R TE
25 3E UL B S B R R AL IE & DR B A L 1 A
ESRARMN, BWRAFETEERLFL.
Newcombe A KM, ARPLSMARIMEA KGR
Z SR R RS OUT (e R R v ek
TR R AR IR D) R THE SR AR
TIEs AR PREERFIEAR AR FE AT LA RS 2111 15 0l
T, IS RARMEENT BRSBRELE. K,
HERZSWARELMEA AL RN Y S, — 2Pk
2% 1) 9K Al X ) A A X T W8 35 IR SR AE V5
Kl MARZIEES BARLEIR HAA RS
[z, PSS T I S R ER
S ARRIEAN NI S R RAEIBFEA S MR
NI AT PSR AFAN TR R IR I () G R Py i H 50
BOE ) S AEUAN B SRR G B
JAh, RAEMHEMYE, W T2 KT Cspatial
navigation ) it & H T 51 5 3 11T A Caction
guidance), LA RAE PIFREE S5 ] REA & 5% 1
[EACAZ T A [F] 2 FEHE ZE ) 45

2

M) & AE K W 1 K S 1 C orientation
specificity), ¥81J& IR ) 1 (1) 47 B AN 28 ] 6 &R
RO IR AT AT HAT R LA o BEXFIXAN ]
W, AN FEFCE 5 4 T 2 B R AE Al A7 T 1 )
( orientation-free ) FI 7% [A] & 1E # #t T 9 )
(orientation-specific) PIMML Al & A4 LAEFR
B A BT R S IR R R R EIm i, 2
[E) A (45 B AT CUTEAT =81 1) b gk ) A5 2 4 1
FRECRUE AP0, )5 3 DU H PRI o 2 2 T 11
) R R RALAE R € I 2 R SRR T, 78
ANFRERET R b, 23 AR AE P A SRR IA
PIFREATR], 25 (B RAE A G A7 AT A SRR R HEAf



14 55 3

YRGS AR A R IO R AE -323-

I T Ay TR P A B g 1

Presson S H [FJ L HLE T 4% (8] R AIE (1 8 1)
SRR R, I EARAL T A (R SR AR AT TR I ) s
AR, fEsearh, A e AR A > A i
2, ARG TR PUAS bR s s i — R b, T
) B 0 5 AR 2% S W, 2 W A i b A ) 7
B AR, B A AR I R R A SR DA )
EAE 7 Presson 5 AR IGIAY , AT DL
B 27 ) T AN T S 5 1) 1 25 (R R AIE
Sholl F[R] it 75 & A% a4 AT T WL 2 T 25 1)
AWML T 5 ) L iie s, Hir— P A R—
PR ZFAL (self-to-object system) FIYE—)ik
KEARIE (object-to-object system) K FR Gt I i
H, BTSSR AN E—IIECREIERAK
T

Sun 5 A 15 R A YR S0 LB SE B R

(immersive VR) 33| T JEFLIREE b i 5 R AE

ST 1) ) SRR AR LR A A
FUH IR E R AR & PR RTE LR BT h I A
SR 5 T M AU JR )R 8 A R T B
WILR2E Wi, FIRA RS IERIAE . &R
Presson %5 A5, #1407 g A 52 AT U
EREEH (R S ) (1 500

T, YA E 5 A R DG AR IO BER AR AR
TR 7 R ) UL AT AT SR AR B TR SR B 2 I 5
ISAEHR SR o HUII SEB RS - 2K H Reiser [
Ze g5, AR IR R i) 5 2 S 1) — B
PR R IR A S BL Y 2 S — B0 T Ay L 1 AR
Mo %7 T Presson 55 A5 45 4, McNamara 1AH
HAE LIRS, I HIRUET — RIS B R
R 5 0 ) R SRR A T S e S S A 1 ¢
AT N T AR 5 Al s R AE T, ek
JURE FAR R B M Ay 5 2 () 6 RIRAEDL, %)
RSS2 TR A5 B RAED), X op—15%
W 256 B A B I 2 ) 3 D45 A A T
HESER . 7E Shelton F1 McNamara #5241,
WA PN FHZE 135 5 LSRN S 2% 2D 3T b ] o
MR R, SRG SERAE A BRI TS, 530 H
5 P [ 40— 300 25 S Wl R AE . 785 )5 B 5
FAAS 3500 27 > i) b, ek s B o i 2 B AT
TAEA Rl S5 R — B 5 S 5 B s, mH S
IR 2 SR A ) b W R el ZE . AR
Ssatrh, AMEERAIASRERNZME TN

ATLEAN S 2 I RIOAL PR R A TE Bl
SETH R S RLRAE, TR T T WO T4 4h Wl %2
i ] RO BRRALE

King %5 A MRS 0 Py ir & 5 25 0 D6 R IW
L BB R AE A TR 52 3 ) W AR T A R AR 2
BERFS IS ER IR D). FEHszge b, Btz
R R R B Jon X RE U037 557 sh AL 12
G, AR S M A A K 4R Cshifted
viewpoint) W W Z= F7EAH R AL M &4 T (same
viewpoint) 4. King 25 A\ Jon 2 BIHMAG T
T 2 U 1 X 22 e (0 SR DAL, T4 H i 1
I SO (R ZRAE R R0 ) e 4 P o 2 Al

HATSRE, T2 ) SEI0IE R A& S FES (R R AR K
TR S T ) DR R PR o AL — W S A i o
HIE5 IR LA LA TR AE,  DUASE L mT DAJR] IR bk
AIE 8 45 K . McNamara S e [R]ZF4 H 25 1)
ALK T WAES BRI, Jyi% ) R AR v
PET — AP 2R RN SEHFAS [ R AE A 7. T 9]
IFa) 14) I B I 4 K 22 >R 1 T P AN AR R 1 ) (1Y
AFRIL, TXWAFARNEANESRRDFE—S
TRAIPRAN 7 o A SRR 5 2% A DG R LLER
AL NTES IR R RBICME, #alER—ATE
Bl b AR (R R IR AR S B A A A SRR R A A ST
TR SRR . 54, R THEAS NS
WARMZ CEE., TREY BB S A,
WA I R B A TR R SCHR R A ) 2 R
o LA R I Al () 3 8] LA 45 M AR B R s 2 IR &
&), NFZ AR ATER T R
WANAH A, 2 ) SRAE H5 28 AR 5 [ 4 S L34 1)
TH8R 2 e B — P R I ) L

3

JHEREREE kb X, SRR A&
fiE, I — 5 R T A G O T AR M
TGS I SR AN AR AEE S Z P9 5E
DAL, A RE R IR AN A7 A K DA R 285 VAN
2 [AME BRI R EEA R BRI —B0A A
o) R AE S 1% = R M 45 M ( hierarchical
organization) AT AE—IL P, B EREE AR R
Y0 BEE AN [ b H A T AR R R R B GO R AE Y,
TR 401 19 7 () R RAE AT M2 4 e b
YO PR 2 IGRAE, S8 T8 e e



324.- BRI

2006 4

WG S R HRAE, R ZHRAEZ WA H %
PIEER, RS RIEMZ RSB, (H A BT
FH NN, BRAESEAN SIS (independent) Fl
I3 (fragmented) 181, HIE LI 7R A7 B 23 W]
KRN O IRAER D AEETE DAL TE NI 25 (1] %
fEH, ANFERAEZ A CAnAS [F b e R B A S
RAE, SESEHAFIIREEE R MRIEE) A
RIEAEE B R,

Ferguson Fll Hegarty® A & Taylor #1 Tversky™”
53 e SIS TE AR B, A SCARHE I RO 55 1l ] o
T R A5 TR RAE A 4 R R e i A SR 1Y o e
Taylor #1 Tversky HJSER T, #7074 o0
P B 45 0 Nl (94T 452 ) U] BN WA 44 1)
AN E IR, ARG IS rh Lk ] I 58 s A
AR5, o A A i PR AR AT 45 P A A [ET 420
FEREATAROIR B A T R B, AN DX S A 1 25 () £
HEAHEMAER (chunking) T{ 4% (clustering)
BN, R HE R RAEFIRHE . T XA E Gk
AL LA AL H B0 A 1 AN iR AT 55« Voicu
M MTHE AR P 25 ISR AS, 45 T SRR AR I
2 AN SRR A T ST 3 T R g b4l
ZUR PR P, AR LS T McNamara
25 NPAIAT g 52 45 Y, S AR PR TR 1 8 88 ) b
1155 52 RAE JZ R AR R S0 45 R . RIS 240
AR TR) PR BE B9 2 A v ity T ) — S 4 P A A ] DB 15
PR 2 D S e IV el I RTRR VA REZ S R S N (I
HRAEZILZ AR5

Il Wang 55 AR, T LARE 5 4B Ak
X ER B RS i S [ RAE, (HEE AR H S B8R
B A R AR AR A e 2P, T H, AR R,
AMEAS e [F I B R AN AN ] R BE R AL (ot J3 1]
ARG R TP AN B3 ) o 7RI BEA L,
Wang 58 NI\ PSR AE 2 (8] AR BRI
MEBER, TRA ST A 20 BEE AR B
AWK, SEHF Con-line) )25 i) 28 A 1 i 4% 4
(switching) WFEABIIHE TR . MEEBERE—)Z
PALAER RIS, W22 T 5 — R FCRAE R 18
ERo

FEABATT AR AR e 4 S v 20, A o a2 ST A
I 2 GRS AR A (A Z AN R4
S5 RN AZED, SRIG 0 BIAEAR R PR BT N
SRR A RN [R5 (B A B R A IR AR, ek
PIRAS AL B HIWATSS . G5 R R, B EAN [FER

B8 IR R0 A 4% T Al e L A 20 T 1 e I 2 3 11
PR [R] — BT A P A e 4 1F R R I SO . T
H, AER—MEZ PR o )2 0 [ R AL S
E R FNRE R RRIE, AR IEASZ M,
AR S 2 Gk RAE A A R T AR P S 1
NFIRIZGERAEM AL, 2 RAE R AL £ X
G2 SR AE P (R A0 S0 26 8 B % B B 1) R i
Mo TEX T2 B RAL L H 5+, Wang Fl
Brokemole tHHL, A REIRINTEHT A A H A
[7] )24 )2 B3R5 (nested environments) )25 0] %
AEBYY, DL b4 Al Wang RIRI AN, 458 RALLE
AL HRARXT 43 B, SRAE B8 IA T 2 1At T4
PG HT I B 545 -

MELERBRT UG 1, SRS Rl R AR 2
i SRR SR, £k AMET G,
Pl 2 > B X N L ERBE 22 501242 5 T8 B 7% R]
fiE o T SCRFERSE 5 (A5 270 B MR A 1) S B4l
T 22 52 X0 AN A B 5 28 T B LR 1) AR R B
TE R 2 R RACEAT AT 9T . BRI, SRt 525 )
T AR S0 (M R AL AR G b =, 2
AR DRI, b, TR I A e
Pk AR MMEATE S, XM IETEH 52 R R A
LR FIS NAZ BRI M 3 o K ZEERBE hont
AMAETT LB G0 B R BB R AL AT IR, STEsK
30 B AR AL G B [RZ B R B R AT R AT R H
FHIRKZEM . W& BA L Z RN AR Z T,
SEMOICAZRAE AR I 200 P . R H AT 2 0051
N AN R R R AR A SR R
e, AANFEZEHR RS RH BRI EEKR 5%
M, DAR A — 2 A AN R R AE 2 [l an e i ke, AT e
RN IR W A Refif s -

4

8 T8 ok 2 1) R A PR A i A7 U2 B HE R K IR
HIANIE], 2% ) R AR AT BLAY 2 B A2 A1 IR R AR (route
knowledge ) Fl &5 14 KR KA (survey or configuration
knowledge) PiFIBY, B4R RN 3 TR T4
HWIER M EEZEER, MR EERE
bR &P HI RN 5 2 AH DG B R %G ) 45 5 CansE s
B EAT, RIETEREANTX B OIS, B
AR R AE X AR AT AR iz 3 1) SRR
HH ARBRHZIIR, PEAATER € B ERbs &Y



14 55 3

YRGS AR A R IO R AE -325-

Z AR 7R ) 6 R ESET T A Re RS, A RRR
B (R SRR BT R AR BB AR I AT TSR AN TR R
AETN) 2 ZERYR T4 ]2 ) 5 SORREIR, AR S
FEOIR B ) S R 40 4 45 M /5 B ( topographic
properties) FIAN[FIFREY)Z AIFAR LA R DC R, i
AETE T R i “Hulgl”, 5 AR HRRAEA R,
SR BITRER AT A [ B 58 FH b 2 2 TR P A 4
JRH A T8) 56 2R A2 T DA BB ), AT A8k R
T KA RTE R RS K A A AR

P& AR SRR AE 5 45 M) R RAEAF 5 AR 2K
R RER, AMURR T KEAT AT L5 IR
Pir, AR BT 1T AR D e R AT S S SRR
AT MFSE 5 TE, U Rossano 25 AL bl i 24 > s
Pl B 1 46 D7 KAC A2 30 55 v W A ) % ]
KEMGE, RIGUAT Z R 738 5E 1) 55 7% [ HE AT 55
TAREA, S JUR I, P AR AT A 1) 23 [ AT 45 1 77
A B AT A2 e . EAEE D AR AE B AT
BREANTE . B SRS s B T
A, i L ) AR FE AR A TR AR
Wy a)sE ARG BaF T HER A . In s AL
JiTii, Shelton Fil Gabrili FIBFFEE I Mellet 25 A F
AR 3 0 A TR R P G L R 4 R B
GBI T PRFP AR AR BOE AN [ 06 DX 1) SR ie 4l o
Mellet S8 N AR TIAES, ARl RlIZ e HiTdE
T R Y B R SRR I AR IR AR, AR
W, EMFE T AL A S, HEHE
e B ZE I B I S T R i S 5 [, T b P 2
SIHMKA

i, TEEERATE TR T AR R4 #
HIHRRAE, DR 7 [A) R AE A 5 1A A BR AR SRR AL
FIGER FIRRAE I R I F, BT R A e o
B 5SR. REARKETCRN, KIE TS
55 0] DU AL T b 18 2% ST (R &5 R iR R Ak, (R
Moser HIRAE T A AAESEE . A7 S b sk
PR AR AR MRS R R R, 4RIk
AT AHESf 2 R BT A J5 ], 50% 804
PR AR R A B L. 5ilt, Foo 25 A JUIARFE B
TRAE HESUFREE h S I AT AR (LA R )
USRI/ EN e P RIS ¢S Nilzs (BN =]
FEIUE T SR AL AR 23 M) DG AR A S ], By
S[R3 SR (path integration) FEANBELLBE I
TE G M IR R AP Bennett TR HHHEFEIN A ]
TR I ARIEY, DRk CUAT 1R SRRt P £ 52 30

P A Be 7 Bx AE M AR A5 %7 #F 1A ( landmark
recognition) ZFfRIENLEIFI AT BETE . BRIk, AMES
T I SRR E I R ATTRR AL, 34 A T8 3 AT ]
58 [ AMEAR & W7 41 SR EAT 7% 0] 3 A B R 0
BRAEIY, IR A fegh AR o

TyAh, FREEE IR RUBE /NPT 25 5% 0 1% )
LAZ T B 2 45 P AR R AR 2 B AR AR R A
B, S TROGEHE KIS, HAamFEREZkE T
T8 M B BCCAH ;iR TR AT T H R
AL NS FEER IS, AR M RAEIITE 25k B T H 4%
LI AMREFETE BN BT 2 1 B AR AR AR
TERNTE Ny RIS SR RATARIE %A, HATE T %
%, BARGRIFIRM, LA R RAL R R
MR W AZ B 6 A7 N PR SR AR T 3 45 4 S TR R AR
HIRJERESS, (HAAUEHE R, XAk,
P 2% [B] FRAEAE T O RUR Ji& B — 52 I AH B
. M H, AMETEERIRET, SRR
A A LR T AE SRR (i EHR2 R
25 PR LA R A N IR A5 45D, A PN R R U ) 5
B A% AL 2% TR A2 Hh 2 i AH HL A T BASE Wi 247 ) &
TERTE R, 2 ME R o) L

5

SR SRR PR R AL S ) SC R AL
WA RAE, — L 23 (R A S 5T A 6 52 S ) A
M, AR, WA ARAES AESE WAy
FE HAEH . RATB I A7l A L AL
RS 5 RS, B0 A T AT
A RALIEA S P (AU B . (H, At Bid
WITE, HTms m o T2 MR ALK A a1
R L IBAR R A o

MNEA LU RE, R A B
552 ) S AR R ALAE L — 5 AR ZE A (¥ 55 g i i A
PRIk . PN ANE R AEAT A K PIE 2 S 22
BLHIBETE T, HOR A IR SCRF AR R —iz 8l K
B ARSIARAE, WA U SCRHKINEIZK
VLIRS IRARRIL, W LA KX
WU RO IZ 3 XM ), T HA) RE S BUAN AR
FARWNE CUnPRHEN S 25 0 SR K52, E5S
)AL R 1R S b, SO [ SR AR ST T3] )
PRSI 36 TIE A 1 8 98 A 2 T R AU A8 T 59 1) £ K
STTER GRS, T ELAOS B2 1ot 2 LT 58 0
SCHFo DRI, ARG A% 1) 5% AR PR R A ] g



-326- Rk R

2006 4

FAAT PR BTEARIRAE, 2 T 2 R 5 )
Mo SMASIRIREL, A IRME LUSABEA 5 1K 7R
SR AR A4 R X RS ] IR . 78 2 A R AR
AR LR L, AT TES « B DL B %
YA s IR AR I 2 (R R AR AR R L T B R )=
WA KR, I BAETHENBL P S 3] T i3
o (HARBH L MRETAHEERR, UAFA—2
PN TR R RAE e ) j, 793R 35 B RN (R AT
HAReffdr . TR RN A L, MERIE
M2 B AR AR 2 M AN IR, T RESZ 2 B M4 )
Py AR BRI (HLEE & HIRER) DUKIRES
RBNEERFE I RE M o UE P 2 B Hh ] 2 5] i 25
P RIARRAE IR L, 1T 0 W25 5 T F
PRI AR HINERTE . Harteley %5 A\ Bl SR &
I, ANFETBEAR SN R R T 4500 S0 R 00 2 (A 8 A
el i R (caudate) A1 5 Chippocampus)
B TTIICO, H B AT 7 4 00 A5 A AR A AMATE
AL Hh P 1) 225 40 SR R AEATI AR S — AN SRR 1Y)
i 25
N ¥ H A, S S A S RO

(ecological validity JFIE: HAT A 15 b 4 £ ALl ) 2
G, BBV IR RN R B ER. 4A&
DT, BARCHPF P WAREMSEH T RR
R ERIREE (T, ARECEKRD, HEL
IRAFF 9T 457 Uk B T P2 A& 4 il 0 SE R SR AT R
B LA S T, DR LR R = AR
KHIAL (ERP) %54 HBFAT B 3R B 1412 5)
HAEBATHERRRS], XA BRRE TR ML
AIE PR DA S0 22 B AR 753 AH X LG A R A o Xt
LoomisP"VAl Tar (2002) 25 APSHR L, 48 H w4y
BB RIA, W] LATETE B B SR ERI5 ) 7]
I AT R A2 B4R, kT[] B SR A (] A
ARSI AR RS A AP E D Re . HAT, X — K
1ETEAS BB 22 (W BIF 5 38 10 S e R ] s A g sk
AR EHIINAT . Maguuire™H1 Ekstrom 45 A MM ik
G HAEBRER 5 R AR AN 45 A I 2 i T AR,
TCBE N 73 (B R AL ST ¥ T A8 T e
Wi BRI IE ST 5%

[1] Shelton A L, McNamara T P. Systems of spatial reference in
human memory. Cognitive Psychology, 2001, 43: 274~310

[2] Wang R F, Spelke E S. Updating egocentric representations in
human navigation. Cognition, 2000, 77: 215~250

[3] Sun H J, Chan G S W, Campos J L. Active navigation and
orientation-free spatial representations. Memory & Cognition,
2004, 32: 51~71
[4] Maguire E A, Burgess N, Donnett J G, et al. Knowing where
and getting there: a human navigation network. Science, 1998,
280: 921~924
[5] King J A, Burgess N, Hartley T, et al. Human Hippocampus
and Viewpoint Dependence in Spatial Memory. Hippocampus,
2003, 12: 811~820
[6] Rieser J J. Access to knowledge of spatial structure at novel
points of observation. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 1989, 15: 1157~1165
[7] Roskos-Ewoldsen B, McNamara T P, Shelton A L. Mental
representations of large and small spatial layouts are
orientation dependent. Journal of Experimental Psychology:
Learning, Memory and Cognition, 1998, 24: 215~226
[8] Werner S, Schmidt K. Environmental frames of reference for
large-scale spaces. Spatial cognition and computation, 1999,
1: 447~473
[9] Foo P, Warren W H, Duchon A, et al. Do humans integrate
routes into a cognitive map? map- versus landmark-based
navigation of novel shortcuts. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 2005, 31:
195~215
[10] Klatzky R L. Allocentric and egocentric spatial
representations: Definitions, distinctions, and
interconnections. In: Freksa C, Habel C, Wender K.(Eds.)
Spatial Cognition: An interdisciplinary approach to
representing and processing spatial knowledge.Berlin:
Springer-Verlag, 1998. 1~17

[11] Newcombe N S. Spatial cognition. In: Medin D. (Ed.)
Cognition Volume, Stevens' Handbook of Experimental
Psychology (3" Edition). New York: John Wiley, 2002.
113~163

[12] Wang R F, Spelke E S. Human spatial representation:

insights from animals. Trends in Cognitive Sciences, 2002,
6:376~382

[13] Hermer L, Spelke E S. A geometric process for spatial

reorientation in young children. Nature, 1994, 370: 57~59

[14] Behrmann M. Spatial reference frames and hemispatial

neglect. In: Gazzaniga M S. (Ed.) The New Cognitive
Neurosciences (2" Edition). Cambridge, MA: MIT Press,
2000. 651~666

[15] Graziano M S A, Hu X T, Gross C G. Coding the locations

of objects in the dark. Science, 1997, 277: 239~241
[16] Mou W, McNamara T P. Intrinsic frames of reference in
spatial memory. Journal of Experimental Psychology:
Learning Memory and Cognition, 2002, 28: 162~170

[17] McNamara T P. How are the locations of objects in the
environment represented in memory? In: Freksa C, Brauer
W, Habel C, Wender K. (Eds.) Spatial cognition III: Routes

and navigation, human memory and learning, spatial



14553

YRGS AR A R IO R AE -327-

representation and spatial reasoning. New York: Springer,
2003. 174~191

[18] Mou W, McNamara T P, Valiquette C M. Allocentric and
egocentric updating of spatial memory. Journal of
Experimental Psychology-Learning Memory and Cognition,
2004, 30: 142~157

[19] Ekstrom A D, Kahana M J, Caplan J B, et al. Cellular
networks underlying human spatial navigation. Nature, 2003,
425:184~187

[20] Burgess N, O’Keefe J. Neural representations in human
spatial memory. Trends in Cognitive Sciences, 2003, 7:
517~519

[21] Presson C C, Delange N, Hazelrigg M D. Orientation
specificity in spatial memory: what makes a path different
from a map of the path? Journal of Experimental
Psychology: Learning, Memory and Cognition, 1989, 15:
887~897

[22] Sholl M J, Nolin T L. Orientation specificity in

representations of place. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 1997, 23:
1494~1507

[23] Shelton A L, McNamara T P. Visual memories from
nonvisual experiences. Psychological Science, 2001, 12:
343~347

[24] McNamara T P, Hardy J K, Hirtle S C. Subjective
hierarchies in spatial memory. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 1989, 15:
211~227

[25] Wang R F, Brockmole J R. Human navigation in nested
environments. Journal of Experimental Psychology:
Learning, Memory, & Cognition, 2003, 29: 398~404

[26] Ferguson E L, Hegarty M. Properties of cognitive maps
constructed from texts. Memory & Cognition, 1994, 22:
455~473

[27] Taylor H A, Tversky B. Descriptions and depictions of

environments. Memory & Cognition, 1992, 20: 483~496

[28] Voicu H. Hierarchical cognitive maps. Neural Networks,
2003, 16: 569~576

[29] Brokemole J R, Wang R F. Change perspective within and
across environments. Cognition, 2003, 87: B59~B67

[30] Wang R F, Brockmole J R. Simultaneous spatial updating in
nested environments. Psychonomic Bulletin & Review,
2003, 10, 981~986

[31] Montello D R, Waller D, Hegarty M, et al. Spatial memory
of real environments, virtual environments, and maps. In G.
L. Allen (Ed.) Human spatial memory: remembering where.
New Jersey: Lawrence Erlbaum Associates, 2004. 251~285

[32] Rossano M J, West S O, Robertson T J et al. The acquisition
of route and survey knowledge from computer models.
Journal of Environmental Psychology, 1999, 19:101~115

[33] Shelton A L, Gabrieli J D E. Neural correlates of encoding
space from route and survey perspectives. The Journal of
Neuroscience, 2002, 22: 2711~2717

[34] Mellet E S, Bricogne S, Tzourio-Mazoyer, et al. Neural
correlates of topographic mental exploration: The impact of
route versus survey perspective learning. Neuroimage, 2000,
12: 588~600

[35] Bennett A T D. Do animals have cognitive maps? The
Journal of Experimental Biology, 1996, 199: 219~224

[36] Harteley T, Maguire E A, Spiers H J, et al. The well-worn
route and the path less traveled: distinct neural bases of
route following and wayfinding in humans. Neuron, 2003,
37: 877~888

[37] Loomis J M, Blascovich J J. Immersive virtual environment
technology as a basic research tool in psychology. Behavior
Research Methods, Instruments, & Computers, 1999, 31:
557~564

[38] Tar M J, Warren W H. Virtual reality in behavioral
neuroscience  and Neuroscience

beyond.  Nature

(supplement.), 2002, 5: 1089~1092

Mental Representation of Locations and Spatial Relations of Objects
Zhao Mintao
(State Key Laboratory of Brain and Cognitive Science, Institute of Psychology, Chinese Academy of Sciences, Beijing 100101, China)
(Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: How are the locations and spatial relations of objects in the environments represented in memory has

been a hot issue investigated and disputed in spatial cognition research. Previous works on four features of spatial

representation including spatial reference frames, orientation specificity, structure of organization, and represented

contents are reviewed in this paper. The ecological validity problem in laboratory research and the trends of

incorporating virtual reality (VR) and neuroimaging techniques in spatial representation research are discussed

based on the review.

Key words: spatial representation, spatial reference frames, orientation specificity, route knowledge, survey or

configuration knowledge.



