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Abstract: Using virtual geographic environment to simulate, express and reconstruct real environment is
one of the main experimental research paradigms in the domain of spatial cognitive science. To investigate
whether people’s cognitive performance in virtual environment is consistent with that in real environment,
this paper designs a control experiment to test the spatial cognition differences of participants in desktop
virtual environment and real environment, where the spatial cognition is decomposed into three dimensions:
pattern cognition, object cognition and spatial response, so that the influence of individual characteristics
on spatial cognition and its environmental effects can be deduced. The results show that: D neither
environment type nor individual characteristics have significant impact on the spatial cognition; @ the
participants with geographical knowledge background, rotating their mental map, and using coordinated
spatial reference frame have more detailed and accurate cognition on the spatial pattern; @ the
environment type has no significant effect on the path response, but has a significant effect on the corner
response. Besides, the participants can identify the correct direction more effectively in virtual environment.
The positive effect of their professional knowledge is significant, and MRT level and environment type have
significant joint effect. These outcomes have proved that cognitive simulation experiments can work well in
a desktop virtual environment. They are also instructive to establish personalized virtual environment
according to user characteristics,
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Tab.1 Spatial tasks and evaluation methods
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Fig.2 Samples of basic spatial ability test
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B FHH i 22
18 bR
B RS RRIREE ESIEE
MRT B 1145 £ 0.5157 0.198 52
ART & 145 %k 0.486 9 0.261 25
LIS SIE E 0.400 4 0.192 61

AR 89.697 0
FEBIA AR 73.7485
PEAZIA L FEEL 30.099 5
e R SR K 38.864 8

85.757 6  18.622 04 22.780 24
72.7273  23.944 74 35.555 65
35.1136  22.17951 24.31519
60.227 3  23.862 78 30.263 79

W R, 2R S 5 o) LA L A
S — NFRBL A 58 =S (AT 55 - 22 1 5 M ], 45
SRAFF T AT O BRI e 0TI BHE e 7 Ao 2 Y A
AP W 5 Fras . AU BERERE B9 TA S 1A B
AT 23 (84T 55 I 22 W (9 i L 5 A el i B ) 22
] P9 3 6 e 1T 3 ) A I 2R ER I N 0 B
ARF R 10 4 1 A o 1 X U B 2 5 3 A IC A2 FA R
Yy et EAT 70 B AVCHC . JC.O FRIE R 1A

SRl V0] iz 2z, 3 B S I S 2 ) A b 1] B S ) AT
F ) JEL 3 R 73 AN T T s T 5 1) S ]

5 3CHk[30—31 T IF 58 — B, T He A 2 %
F 22 I3 4% 2 5 3 10 S B b B — 25 o B 3R
SEMER [ S B HER P S HESL 3 Fh 2
BomE 6 iR, ARSHERDS5EATH
WG, WS Bl T[] 25 22 1 B8 3 0 4 ol B AR 4
il &2 AR, S TEHL AR 5 ISR AN O R . [
27 HE SR ) L b A BF A JR) 43 A # 7 H 1 2 )R
55,255 104 M B 1 S 2 R % 1 4 R i
Y, A AL HakiE. HILZ T hiizs%
HE B S 22 1 % 4R A 2R R 5 X b A i A7 R
TR Jay o FRAR R PR 2 28 3 1 I B
22 FENAMBENENEBHTELNER

i/ NG S 11 S Il O el [5B9S = - i A
Kolmogorov-Smirnov £ 56 , B #% J& 1A 138 $4 40 .
HoAFE B R H& 1B 25 40 A R AE , i 32 2R R
SRR UEA T A PR FRAE 52 0 2 [R] A 1 36 B Y 22 57
BEMIE . RS A RS, T MRT K
RE MR A (=0.8) A5 0.8>H=0.4) B
R4 (<<0.4) 3k 3 41,2k FH Kruskal Wallis £ 5 A5
AL AR ART KP4 8050 8= 41 (=0.8) VAR
H(<<0.8) W4, kA Mann-Whitney U 1 I&
A,

TSR o e A= = SRS E - T RIN
L2 A AR N N A e N S BT R R
(Sig=0.043,0.017,0.001), 013 3 iR, X
AL, M A OC R B 5 #F R R NN (V=
0.458 1) E Hh B &k 19 1= (0.322 00, 7F E 5
Wb L i 2 5 H se g L MR 3l
(V=126.227 7) FH /b By 5 0] (V=145.833 3) 58
LT AT 55, LA R A R AT SR e R, O
G b, PE1 € A DR % 37 S5 R A R AL A — 2 1Y 52
Wi (Sig=0.094) , TR M E RS 5% BA
BT B RS RN AR B (V=0.426 9) , & W X} FR 5%
EORTRRVACERT AR INE 2 R

IS s MRT PR X 1 450 B0 355 R B 5 3R 58 11
BEAR I 1Y (Sig=0.037,0.074) .25 [A] 2 % HE SR P+
Xof A% Ja1 A1 (Sig=0.000) Fl EL 52 B8 55 14 55 B2 A 0
(Sig=0.07H) W B A G it 2 X L, Xf
MRT 7KF A Fl =5[] 2 25 HE 48 X AF R 5 1
B, SR FEW LB MRT 4 5%/ MRT 417F
FLAC IR BE Y e ff ) LR — 8 22 7 (Sig =
0.078,AV=—17.500) , H#& & MRT 41 (%% ff i



&

4 4 B R 5 S5 < S AT R 0L B R S L S ER A T A ORI S I 23 ] A B A 9 25 S AT 515

B BE S T4k MRT 4. 76K 5 A %0 7 1, A
KSHERA S P H S % HE Q4 (Sig= 0.000,
AV=—0.386 5) .[# & S HHELL 4] 5 P i S % HiE
WA (Sig=0.000,AV = —0.280 6) Z [A] L A5 ¥ &

(c) A H R Y < B Hu 1

S HRSBHELRA S E S HHELRHAZ A
—E 25 (Sig=0.056,AV=—0.105 7), ¥ &I\
HIAKSF- R - Wi 2 25 HE 48 = [ 5E 2 % HE SR >
HERSFEZHELR,

(b) AT WM T 55 a0 R A 1=

LR EBT LR

&
A el 5

(d) JECH g iy it H ]

K5 HEMERSE IS b T AL S R IR L e S 2 L S R A

Fig.5 The initial view of way-finding task in virtual scene experiment and the mental road-finding

map drawn by participants

k)
(S

(a) HEZHHELR

K6 A ] =S Ji]

% FE S 1) T

Fig.6 Mental way-finding maps using diffenrent spatial reference frames



516 April 2021 Vol.50 No.4 AGCS http: / xb.sinomaps.com

£33 ZTEANNBEFENEFELNZERSN

Tab.3 Difference analysis of spatial cognitive factors on the individual characteristics
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