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243 [) K 2R 110 B AP e MO 2 A0E [ 01 00 R AIE P 5 Ak, 7T 24 10 DX 3R 190 20 8 D 2 2801 i & AT o) ABE 2% 3R AIE 1) 5
fbo PR RAEFEAL LS IR iAo WL H0E 2 18] 56 20 )R 10158 e AE [ A A R AEFL fh iy 2 [H] 56 R 3%
IR FR o RS i A O L W KRB R S S B VC RIS R, R AR TR E S LR
IMTHSRASSEORIELHANTEEN, &5REM: (1) BEA LR THRELET MERME, —ET55HE
WA RAE . (2) FEES VG EC A9 02 HE R0 HLAE I sh 3 SR D0 8 1) 00 K ZR Ak F 2 R R TR Sl % 2
RS LE R UL, USSR R TP N R & 2 s Rk R RIE, — B TF5EEE T, neefrfeak B/
IR 2000 25 [B] 56 R RAE; B2 RISC RN TP i BE BRI R T2 AR R AE .
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1 515

FRATTRE ] Bl T S 5 i T O SR A T X
SR RIS AR 28 (8] 5C R BT, R A ] 6
RIS Hr A IRATAT LAAE 52 28 SRR TR BN AR | 5]
FAT R L B i AT A3 [T . Kosslyn %5(1990, 1994,
2006)fl & T fig R g0 B AT S BES A SEARAR T
TR AR S AN T RG R, A A A6
% 5 i =5 [a] 5& & (categorical and coordinate
spatial relations) il T- (" 3C 4351 {81 #x Sk 2530 Jin T A0
B N )R R Z HE o A I T 2 G0 w4
th o BSCER S R] OC AR 10 W) 2 AR i 2 1A 40 ARG A 1) 25
B E L, 45 TRERA B B AL . 2528 R DC RIB L
— R A T, R T A AS Y O R A
ANAE B 23 1A B o IZBE A A L 43 BT ) S e T
XX WA A 0] 56 R AN T, WiRIAYZE . A R ER
A3 SR 2 B TR i TR pE 2R . Kosslyn
JT i B 25 1) 5 R i T 1R] Y 40 B AR AR O R
53 T IA ] (Postma & Laeng, 2006), {H [ iZFHit
B A — BN Z R BB BIIE . 7 X ik i 59

W H 3): 2009-07-19

NHIBFFE R, BT X BN Ry b i 45 47395 A A A 9% 52
¥ iZ P18 (Laeng, 1994), 1M X K i 45 & 4k 1) 5
(commissurotomized) i A 19 BIF 5% I A 3¢ 35 2 M 3%
(Sergent, 1991a, 1991b), van der Lubble 5£(2006){d#
F S1-82 mZRAT: 55 VL FC AT Ju = (HD I By S2 7E%CR:
WEHKR ERAS S1 VUES) Al AR G T
XoF A 2 BT A2 ] Fp DA AR, K R T S T A
S A R, e 5 X0 A i > R P 5 in T A
IS NTTE RN SS2 S DY) | &/ iR PN ]
P RISCR MM T AT T ERP WFFY, HE5HRAL
F P 23 0] ¢ & 00 A 43 825 i i i . Jager AN
Postma (2003) it 174 . Midii 15 A SN pH 42
577 I XTI GE | ICAC IR G AT B B AP
25 B DG F NN A T ARGF B 245, AT K, X4
WM 55 52 BV 22 7 P2 IR R B2 e, G0 ofl) 0 2 Y
it BN IE] | AR 55 e R A AR 55 R A, I
I, BRI EATRER .
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(2008)ffi FH event-related fMRI 7K, i#id grid/no
grid #5825 0] TAR A2 e A AR S5 MEBE, b 1T
PR i 2 ] OG0 T 8] B K &R 5 — 3Pk (continuity),
234 I 3¢ B 05 T[] A | 200 T o 2 IR 5 B, 80 o T
FEZ SN T8 22 MR i S HdTin T, A
IR RN Z IR R E S PUTI T2
SRS, i — U DRSS R, 25
SHEERAER RN T % — T —A 8 Sk iy
H A0 L, AR T Ta]—A~ fr iz B B0 T e i ph 28
P25 o ZAGE R TR PP 2 (] OC R [R] A 36 R 4L T
INFIA AR BE, (HRAR 5 T P Fh2s 0] 56 £ [A)
e R 9T A% /> . Sergent (1991a) MBS & FH,
PR 25 (8] G R 45 H I RAE S 2 8] 5 — KA R
SRsEm, IFICH, QSR ZF R LX) o 3 i, ) —Ff
FRICE ARG BA SR o —Fp R RSC R AN T
iUk, Sergent HE MR, POAH S W] 5C RN T 0 R AE
HRT R R AL B B OC R AL EIEONOC R o (HAZAHEN
BEA 19 3 gE— 5 56 3IE . Sergent 76 HAE SCH1 40
EHTINR, “— DR RIER S — SRR, HAh
AMUUE AR FE S, 53— AR 38 43 =2 0] #E
B9, HAU T R AR A ) A i 7 (4 X AR X
fEE), FT LA T G 5230 9 b 23 i) OC 2R B 46 %) 43 257,
A Z )5 I A 6 H 8 R 8 O R RIE I 2
HE R AT B LSS . Niebauer (2001) A58 7E %L
N AT 55 Z H0 HE— 2505 B AR RS sl L,
S5O TR AR S5 N L, 2SN T w AL
BB Tk . BFSE A B IR A 2
SN T AT RE BRI T RIS B B . [N 2= AR A
N (2008) 5T IR A B T2 ARIAE SR o X SEF G UER] T
R R AF BT EGE R R I T Rs2m, (HIFA |
FEAEH —FOC RN TS MRIET RGES TW
P E AR

gi b, 2B S ECE I A B W 518 9
FRE, XORHT A MR EC R SRR T A, HOCT
RN AR IS, AT PR AR N L R RE A A
IS Y J2 1A (Sergent, 1991a; Niebauer, 2001; ‘2
AR, 2008), MM A — 2 M ORI T2 AW
Bet b A 55 g —Fh s (8] ¢ R AR AR . M H, et
5L, ERM SRR T R S S o7 B R s [
KARHAWHAE 5, DUES s Ty g. 3
&, 155 85T B A AT REAURAE 55 MBS R
OISR NG EAY R, MIFIRE AR Tad B9 o3
B o 1 HL AT 55 [A) 1 AT sk G ML AE AR AR B VE S
T, LARAT 55 MERE A XTS5 A5 R 3R 520, AT 5%

Mg ot P o 2 ] O 20 T ) AR J5 56 2R BT
WAL R i

ZH A

736

=5 [A] AR

B1 s RAEMIBE &R AL R R FE L L2 IRy h Ay

Kosslyn #&H 25 5 8um 25 M X R T 3%
SRR [ S R AIBE RS T 5 o (HIRZS IR A
AR AIDE 3 B T 22 SR TR LN R AIE, PR R A8 T
i BB S NS 8] OC FR AR &R AE . XTI Logan 5
Sadler (1996) #2 i =3 ] 5C R M THFEHESE HE,
ZEIR AR, R K 3R TR Y N e 3R AR
(perceptual representation) 145 [a] A 1% 41 AT AY A &
Z1IF (conceptual representation) 2 B fif 2% 1] 56 £ 4%
AN RNRAE o FIE RAFEL & T & AR ] 23 0] ¢
ZHMME R, (HiXeefF B 2NRe, MERER
BT EEB S HOCR, WX T L R 4,
2% 1R 56 A 1Y) PR S A 8 R AR 5 A6 v R AE 1Y 1
T2, 025 [H] DG £ A0 3K DI 0 0 RAF % AL HE & 3R
TER AR, Bilan, Hinls . “HRLEmE? », 248
EPRREED: “PRAERE T o "X, B
HRAE 2 (18 75 % B R RS T 23 () G R Y B, 2
MRS RAEFE AL R 008 RAE AL R o T £ % EH AL R 5L
IR 23 [H] OC F2 9 3% 35 2 1108 R AE % Ak R k& 3R AT
At A, R, 28 ROC &R AR E — A B Y
IR, 28 0] 5 R BRI —A F R R AN T
AR SR, RN RVECE PRI 8 S (3] D¢ &R
AN TR —H N RS mOCRRIE R,
B, PSR A ] OC R I B R AR AR e
TEIA] AL LS IR A S b/ (DLIET 1, B e g 28 i
TR IR B 7 1) . 53 5 R 240 (Logan,
Sadler, 1996; Levinson, 2003; 45 K45, 2000), =
8 2 (reference frame) & X T JFL A5 . &l . 5 1) LA
KRR R = AR R o I (origin) g — Nk
128 5, AN T4 5 b S R 0 Bl IR A
TEARZ g, FaTES BEAR L. S AN
X 1% T B 52 19 5 5] (orientation), K 23 ] ) 43y 3
B (B RKSEB (LA, B a )i, HZA T
(endpoint) 73 Bt 245 A b (BIAnZ: . LS AE e
Fah L), & CHIRAwE B . B (distance/
scale) Z BN Xt i T2 B AR R B bR 25 AR (1] 1 23 1]
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(Levinson, 1996). ZMABARKMRAWEN, ©MH
AR LR I T 52 A iR ioE . X2
RINSERIES I E, 1520 Jzs 0] 56 R B bt
G T IRASET . I, X728 ) 5 R Fak 2 5
H5EEINTHSEASERIES G E, ©RRIFHE
IS . Tl — L RS R RN SRS
BERNEA AL —FRiR A3 AT o

X ] 6 R B SECRAED T F2ok A
— B3 [ R I T 5T . Logan Fil Sadler (1996)
NNy, TEREE 92 B P OAS [A] 25 T R 3R I 3R AR 5K
WE SN Flan, KRig“near” Fi“far” By 1.
FAE T BE B AR S, (R RAESA A m . R
T “above™ Fl“below” I T-ZRAE 1 J5 8 . 3 ] 1 Jy
], {HIEEA FAEME . Logan A1 Compton (1996)
MBI SE 25 AR, 2 6 25 AR I 2 HR 5 A ] 14 B s A
AN 5 T Xof 1 34 WG 25 A (1] A X7 G 5 (above/
below) i) 1 S g B[] o Z AR 1 28 Rl R T
“above” F1*“below” it L i ik 7 AN FAEHE B AW A
SR, Carlson #1 Van Deman (2004)iA Ky, TEX}%5 ]
ARIEHATIN TR R, ASCEE G AR B b i3d ]
FIfE B, AT BB i AR TE A I R Ul B .
HB5E i FH N Bl o 5 sh i e =X, 2 56a sh AR
T b - B (R B A DT BC DG R, ) B e AT 55
BIA T BE R AR XS 7 B OCFR . BB R — MR T
“above” sl “left” 45 25 1] J7 (v A 1 R R P Bk ] 7

MRRBAT, HEI—KEAT T DT R E

SR DI A T 3 1 T SR Y O 6 K R
TR R v S 3 B O 6 G R — 3 fELLIT
R, (S RE R R B B JE G AT LR A — 30 A
Wro S5 LI, J5 3l B ) S RN S 3
Fh R[] PR S A DT O T 0 0B 18 B #E X “above”
Aleft” 858 AR B 0 Tl B ORACRAE T J5m, 1
HR £ AE T B . 761 0F 55 J7 7] 42 “above” Al
“left” S5 AR T I R AYME S, 0T EE 5 )2 5 B
MBI 5 E . 5T Carlson A1 Van Deman
(2004) 1 WF 5%, Ashley & A (2007) ¥ IE B A i
“near” Fl“far” {1 T rh ANACRAE T FEES, T H R AR
T ARG, B S “near” Fll“far” 4 23 [iH]
ARIEIA W F B M5B, 7 ) R R B B
THEE . XA B, 7R R AR S R 1 i
i, S RARIENSEAIR T 5K 5 Rk
G BASCH 28, adE 7 HE 5 TAL 554K
(S48, SR, Carlson %6 A (2004)F1 Ashley %A
(2007) I BIF 5T R S 2 BB 2R 04 )y 1) B 8 S B3R A,

A A3 W sl 17 S BOCRAE . AT E IR M 2 08 R 15l
SCT R, Bl RS2 e T )R
)7 1], Landau F1 Hoffman (2005) 8T8 WEE T ),
BT 25 A JLEE AR 7 IR VE A6 1R, 250 R BiX
J5 L3 T AT R AE [R] b P9 0 P A 2 JRTR A IR,
BIAnTE Bl TR B R R A B A R
FTHT S S RS L AR S L2 . X AR AR
JE E R T S8R RAEAFAE 5T B A Sl 17 4 S
TR ST aet:, RIA]REAEZEIR R TS Al
Z: R Z W 0] FRAE o 105 1] SRAE AT LU T[] FRAE T AR
FEFHNS, B8 23 0] 56 RN T rp & A7 AR X R
FAE(EFIE— B .

ZE ERTR, 5653 [ AREIN T A IT £ BT
TZREIT M MBS RIE . FEE, Frgirse
MRS AR S5 EAY s, FERI R 7F
Xof 2 3k 1 B 56 R A AR O ) B A o AR P R S 1 Bk
FAET HIISHL, WX FIET7 17 5¢ R A 1) 3
fil s A BRI E SRR TR S 8. X — 5]
BT A 6] 56 BN TR R B T AE ok
B I B G R RAE, AR N Tk A rp R 5 e sl 3R
HET 5 1) K5 1 B %07 Kosslyn 25 (1990)7E Hi“wi %
T3 25 ] AU T 2 G0 308 A B 058 2 0] g
ST (5 D38 B%) T R G o0 MW I TR B, S — B
BOG R F Ry iR 2s BT R e, 5 BB i F 2
A BRI ARG F AL . Kosslyn TR As
() 414 1 22 ¢ v 0 2 AR BB AR BB 43 18] 5 57 14 1 1
s T, SHEMRES AR FE S B &R
{EXFTFH3E 23 0] K RN TS R ASEIEE, LU
AERFFRAR R IAT L TRV . SRR KI5
5 1) K 8 2 B0TE S B 1) 23 [ ARG T v 43 I R AR T
PIEART AR & SRR (EE E, S8 3
Be)rysim, LR EAR ] 25 (6], JE 22 NI (2004) %F
P52 (8] 5 22 H T 00 5 W XL 3800 AT T 9T, 4%
Z—FRM, BRI A E] 5C R A HIWE, IS
HH IR o DR 3 AE SRR R B 1 LT R A AE 4 (]
H ) SR (E R RS A T
FENBREMET, J7m 5l R AR S 7E M 2s 1] 6 &
T2 53R, BT —SHT.

A 9 40 358 5 B0k 5 R) G R ) T A 55 % 2 )
KAFIRS B IEES | Iy ) 55 ) 2400 RAE S AR
HAERSEATHT . [FIEE, PR i A ] 56 2 ) W7 2
FE B 0 B B FRAE, BOAR IS X P e Bt 2 (] O R A
WA 55 v 3 3 XoF 1) TR 1) 2 50ERAE 1 09 43 BT
HE— 25 T 28 51 5 B s ) 56 R 7R B0 4 [
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2 LE— BuEssE SR AWy
0] ZHRAEHT 5T
21 HH

S — 5 TE R T IO 2 ) OC R H Wb 2
FEAEDT M ZBCRIE . TERIBCE I B, XA sl S
PRI 3545 B v 2 aSORE R 52 B 4 J 1) (] A9 DG i
KRIATRE M, LA EEICHELC 3R 2 A5 e 5 b XTI
S S o BIFSEALL R 3 S5 g s ik 2 400 2 o s
15320 Z(EAE PN Sy A AR R e b o DF SR 2 4R 2,
TR OC RN LA AR Ty [ RAE, W JE SR
SR SR SR T WA SR T 1) S0 — A E
Sl BN I i, 22 R AR B4 (A P A4 Il 33
RS, RO N AT IR S g, R B
S5 B Yl 2 I s g B AR AR — N IR ez, W
N EIIEAA
22 FHik
221 #ik R4 294, H 164, L 134, M
N EMITIER, BIMART, ZaiRS a2
222 XWNBEMR SLRALZE A P42.4Hz it
AL, 17 Je~F - CRT BoRa%, RIHHR 70Hz, 4
HEAR 1024x768 F& IR S (A2 0.5cm, AHN LA
0.40°) F1 Bifi HILIE H Y 7 )55 0.79cm, 5 0.62cm, #H
N AEFf 0.64° 55 0.50°) 4 BRI 42 3 o ASBIF 5200 R A
7k B/ NEEE 0.2cm (FHA AR A 0.16°) #Hc kK
A 1.69cm (FHR AL A 1.38°)AYTE el X k4 il
B, OB R SR RE ] f /NA R 2.69em (FH A £
2.19°) B KAHEE 4.68cm (FHR AR Ff 3.82°) A3
FESCHRK B R . HESLI TR, —A trial W
0 &S E P I QU TR o F N BV AR
JE BB A " SR T P S H, N TG BE 1Y)
PR BT EORTTIR R . KR K .
EBC, HBEAFA e e R, B e R B
KREERML . 2 TR 9 2 BEEE 258 2.19em (FH
M 1.79°, ORI E B PR 0.5em,
Lo e A A B S 0.50m) . i B BE Tl S sh AR
NI 33 T 36 BB 25 TI0 I 2 A R S n T (AR 4l = RRUIE
5 W A T ) i 2R T T (R 4l = R R R
1K), #BJE T A B 5C FR I T 8 5 0 3om 1.
WA B B 7E 2 BB 1R 0.5em 2 N, W& T
BOMEIN T, AR P S BRI TAE 55 . X Fh
FF B BT B A 22 SE 50 UF BH BB A S50E i Ak 2 )

X FN TR (WFIBRE, 2002; PSRRI, 2004; 2
4R, 2008) . RAHRBOITEORA THREE RO R

(7R B R B 2R, B R LA,
(ERAE Y I ¥ iR o L VA= R S N 5 DR
BRIE — D) (BR 1 28 5 07 R a] F) B 2 B A X o7 )
AREMEERAE S LRI . TR R A, RN
FUR . 2RI B T hR# oL 15cmx15cm #)—
ANTTHERN (T HE N HIR AL, SEPRSesh A A W),
BEAT R P 210 BRI L T 25 O 00 o 0Ok
BN FIANE 2 Brs O SRS 20 R b 2R
AR [a] BE R LR 2R SR 5 B 7 ] AN DT i Y
L)

/

R 200ms
* 500ms
200ms

1000ms

500ms

P2 Sl S AR e o 1

Sy —rh, ymlelcts BB . EEMS
AR EIIEN, M A0 5ERE shllik
TR 3] 35 v PR ASAE X S B O 1) o ASDRRC U |
TR B AR AR RIS, VCELS AITEL
#BIEZ IR A N A I 00 o T T IE X 32 4 trials, Fifi
MLEZ DU S, A TP IER trials Hr iy Fp
FEES A L BB BUBT 2651, 72 IE AL i A T
PR RN P 2 () 1) v ] B ) SRR S AR
B, LIRS B AR L, A4t 10 4 trials BEMLE Z Y
i 2P, HESRATEAS T, 3k 168 4> trials,
223 KWEF LT E-Prime B S .
Pk A TR AT 2 65em Ab. +8 SiE R gt ok
2 Z R RS, SRS BRSO b ) B B e 5 Rk ]
(IR B A 2 BR IR B R IR R K, I AR
RN o 48 SR R I 5E S B 2 KO R A E Y
FHEERE 2.19cm AYPXTPATL B, ZER 0 AZ M
AT BRI RS . ARG TFIRA R4k ], DA B
TR S AT 55 5 He s S N o 25 >] IEAf ik 5] 95%
PL R U IS0 o 1F o052 56 b o 52 80 7 AR
“+7500ms, B5 2 IE SR 200ms, EESRBATE
2000ms NAE i sz, & A Zh 23 — trail, 5
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SIS N 45 RE, TR) B 500ms S B0 i
200ms, FRI A8 i v S 1 45 RS, 8] B 1000ms S5
TR T — trial SCBFET [ Sl s S i FlIE B 56
SEH R R AR B R BRI B = A S P4k ek S
55 o B0 S0 AR AR R T — R B
() LRI, A ST T 2 —A trial PV sh AR
Tt
224 KW MH 20ROk R HEshTr
MVCEL . S5 sh R E)<x2(BRMEE S X R 5
JREhIE B VLA . 5 5 Sh I B A DU S ) A 5 X 4
I 5 55 J B B R s sk 2 B s L B R 22 (B O T
THE2EMH, WIS 30 SO B A s 4% 2x2 BT A T
B4 5 iR 4 T B A I A 22530
23 HREHH

X EE AT ST o AT 2, B BR IE B R AR T
90% IR, AR 2.5 A2 LMY SO I ERais

(CER—RBE 4 0K, LU &L R R BRbr A ) o
PR A P T AR, HAR IR R R ARBIIE Y E
M BORBFFEAR SRR T L 1150 HT

2.3.1 RN SZAT RIS HT R IN R N B
ZEHTRWI(GR 1), B8 77 1] & 3R F R0 A B3,
F(1, 24)=1.74, p>0.05. #RM I EFOC 2R R0V I i
#, F(1, 24)=22.04, p<0.001, —FHAHAEH W3,
F(1, 24)=4.87, p<0.05. f& SN 53 BT s, 480075
] 5C Z2 76 BN I 2 00 3Ry UG I B A7 A I 3 25
(p=0.02), 15 B 4 H5 IE 25 3¢ R VT LA, 80 75 1)
O ZR I UG L BEAS D8 JE G 400 sz 1o A B o AR 4
FEHR I B 850G 22 AN VG 2% 40 T R0 7 1) 56 R A% o
ANAFAE 53 22 5 (p=0.47) o TR B 56 278 e 45
W 7 1) 9% Z DU fC 5O DG e AR AT R B 22 R
(ps<0.05), 5 AR HE B G 2R D Jic % #%00 52 1o A5 B
R VR

x1 XB—BF. BNEENREZEDEGEREY)RIFER(N=25)

. P JA B R s R 52 Rz Fsf JA B -FR M J52 g s
M SE M SE MD SE
IR i 560.65(1.8) 35.00 536.52(1.6) 34.85 24.13 12.33
NN 575.65(1.3) 32.73 570.70(1.8) 28.09 4.98 8.45
RITE PE 568.38(2.6) 26.48 554.99(2.5) 34.60 13.39 11.31
AP 563.17(1.6) 34.03 585.56(2.2) 31.75 -22.39 14.67
232 ¥ HR LA IR R BB £ (E B 4 4R 30p A PR
iR AR, HEI T 5 B R 0N i, F(L o0t T RN
24)=9.01, p<0.01. IRy i) ¢ 5 VLA FL AN UG i § 10r
S PRI 52 R A S 5 A2 00 P 0 B 1 2R & of
BEION 3, F(L, 24)=19.99, p<0.001. BEHIEM -0t
L 5 56 % T i H RS DS e 4 D52 1 A B L £ 2 T 20t
SRR 4305 15 56 36 54 B 25 56 R 10 3 L AR ) 30 — —
KL% (LI 3), F(L, 24)=2.88, p>0.05. R

2.4 itig

AHIFE TR FH B i sl —— $RI PN o]+ F 5
s, B% 7T Carlson %5 A (2004)F1 Ashley 4 A
(2007) K F45 8] K& R B th S HCRIEWF 5T 19320,
FEZIGEEE, X0 2 7 B 45 A oy
S, A SO 22 (E 45 A a5 . R
W 2 17 Fof 235 SR Y A7 25 R80T I sl il AR B 1 — 28
N7 25 S 2 TR SRR ) S e, 7T S N7 R 2 {00 T LA
SEPURE RS B 1 S B0 S B AR I S 0 IR e
KAER—ABENR, B A 3l S AR B 0] e A AE B AT o]
225 W LR o BARYE, AR
PRI 2 7 i} AR RARSE 1 g sh ik, MifE% & T )8

3 RNy 1) 5 RO i 5 AR

BN B 255 UG, AT REIX 23 Sl B R/
PRI A — A B S 19 U S AR S0t L, 3 ok e iz
IR 22 {25 56 DU I O 2 AT REAI R AR B8O, el
B PRI S5 7 N B R B A o ASBIF S a4 i )
PSR MEBE (ML IS I AR ), (RS Bl S A B TG iE
R I A W A I R W DR T — O ERE, (R
e AHERR B nT BE MY AR GE 25 57 0 S LA, [
Bl 9 GEit A or ik S BOX 280 5E, S 8 b
P A4 0 S 17 e 22 {ELAF O A o 0t S 4 iR Y T 2
e
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X 2 N7 BsF (A 485 SR A B s, 80 T 1) 56 &R T 52 B0 ) Bl 3 R R ) 4% 5 P B A

F14 DC e S 7 4% D00 5 5 2%, g DTG I I A4 i 22 X 48
SR8 SIS o TR J 39 S IO e ) 38 48 22 57 2% g it
SERA BN I ZE(E AT WA, PR AR S RE 4 T
T6] T i3 2 A0 R B ) DC R, S48 PRI R 8 ¢ &R
JEAR VT BCER A7 A5 25 1 S AL AR HEAE o AR IR AF 5
BRI AE LR I TR AAAE DT ) Ak . i, Ko
IR BT 1) FRAEBER, AEREA AR 8 (4 B B R AR,
FEHE I B0 i) 5 v 2 a5 AR S R A 1) 5 0 o 35

77 A BN A8 Ak, 22 0L (W) 1] 04 5 Ak R 2 g
YEF o 10 [R5 ) BAN 6] [ B AF 2o A e — > g A
s R e R Tad fE . I gsieiAhy, foess
] 56 0 T BR A & EZ R B 7S B e R 246, i
N LA 2 2 R OC &R o

PRI SR B 4 43 BT 3 U B, B0 B 2 O R 1 D
FC XTI J5z o7 A i AR R R, T ELAE R I 1) 56
FR DL C 5 AN VG JE s 3405 47 76 I 25 DG e A7 Ok 1) 12 a0 4
H. Carlson (2004) [WFFEIN R, BEESSHERIE R

T 2 2 1 2R [l ) ] — 2 Uk, 4900 0 s R 4
0 SR AR R B D AR R R, BT R
TR TS MARE ML R, R & A TRl

[C1P =l SR 73111 1} G RS R DO S 51U 1 Pl N
D) B 8 R AR IR AR TR RE O AR SR A A A T AN [

“ b A5EI0 rp SR S AEX ERE AY  AE, T
PE B 7E— AN SR 2 S IR OKOERAE . S8 — 8
Sy il 355 R0 0 S 38 S D S A 1 7E S B R P Ak
TlRIEZR, KR Carlson(2004)HF5T 8 #IN A,
P8 B30 3 ] G 28 0 8 b BE B S B8O B R Tl
FAE OSSR B K 5 i A A T ik —
H A W 1] FAE BB 5T AT

3 IR T HlEas[a] e & A W R
] ZECRAE I
31 BHH

SC B TR RO 23 (8] 56 R KW R A
TER] [0 ZHERAE . 2 BAR B s ) 1T RE 2 IR AR
Bl E A, B FREE A SRR IE R E
= E R AR S B, e A S AR
PO, ARIESE H R T30 A=A D5 T e S
A 1] — B UL S RS SRR, S0 A

X F RN T ES A LILECR, %
FX I Z7 11 DG L 2 75 BE S T 0 8 300 ) 38 7 s g, 5 A7
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Abstract

Processing of the visual world around us critically depends upon analysis of spatial relations between
objects in scenes and analysis of subcomponents within complex multi-part objects. Spatial relations between
objects can be represented either categorically or coordinately. The research results of the separation of
processing two kinds of spatial relations are unstable and limited to the level at which two types of processing
can affect each other. The analysis was not conducted on whether the processing of spatial relations would
implicitly include spatial relations to another. The inevitable interference and interaction with each other in the
two tasks of relations existed in previous studies, and the difficulties in the two tasks are different. All of these
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factors, therefore, could influence the analysis of the relations between the two kinds of processing of spatial
relations. Spatial relations are not only required by the visual analysis and the formation of a perceptual
representation, but also, they form a conceptual representation due to the exchange. The understanding of spatial
relations is the transformation of conceptual representation into the perceptual representation, while the
expression of spatial relations is the transformation of perceptual representation into the conceptual
representation. The reference system links the perceptual representation and the conceptual representation. The
reference system is characterized as a three dimensional axial system, which is defined by a number of
parameters, including origin, orientation, direction, spatial templates, and distance. Reference frame can be free
to adjust each parameter, and move around the space as with any object, therefore, the reference frame is of a
good flexibility. The processing of visuospatial relations is the expression of spatial relations, which is the
transformation of perceptual representation into the conceptual representation. No studies by now, however,
have explored the representation of reference frame and parameters in the processing of visuospatial relations.

In the three experiments, we collected response time, controlled across prime trials and probe trials in
which orientation, direction, and distance between the objects matched or mismatched, and investigated the
representation of reference frame parameters in a coordinate spatial relations processing.

The results showed that the representation of direction existed in the coordinate relations processing, and
the parameters of orientation existed in the contexts of certain tasks. Facilitation, when prime/probe direction
matched, derived from the representation of direction in a coordinate spatial relations processing, rather than the
similarity of perception units. Facilitation, when prime/probe distance matched, only occurred when the
relations of location of prime/probe was coaxial in a reference frame both in experiment I and experiment II.

The present results suggested that the representation of reference frame seems to be associated with the
endpoint of reference frame in the coordinate relations processing, and in the contexts of certain tasks, be
associated with axis of reference frame at a more general level. The processing of representation further
indicated that in the paradigm of this research, a coordinate relations processing implicitly included categorical
spatial relations, and in the contexts of certain tasks, spatial vertical / horizontal categorical spatial relations
were included. Finally, the distance representation seems to be associated with a particular axis of reference
frame, being applied across endpoints of the axes in the processing of coordinate relations.

Key words categorical and coordinate spatial relations; perceptual representation; reference frames; distance;
direction; orientation



