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Abstract: Focused on the geographic spatial cognition, this paper introduces the origination, the current
situations, the four classical geographic spatial cognition theories and the difference between two factions.
In the following, for the important role of map in spatial cognition, the function and research methods are
concluded. Especially, the eye-tracking technology are paid more attention to, for its advantages in
evaluation and interaction. Eventually, three developing directions and the characters of geographic
spatial cognition in new Al era are discussed. With a focus on theoretical issues of geospatial cognition,
this paper addresses at first their origin in psychology and the state of the art. The classical theories of
geospatial cognition and their impacts are then introduced. Meanwhile, the fundamental difference between
the geospatial cognition and geospatial sensing is pointed out. Although both are supported by the Artificial
Intelligence (AD, the former is targeted to the understanding of how human brain works for spatial tasks,
whereas the latter aims to maintain a dynamic digital twin of the geospace based on sensory technology
and computer vision. The role and research methods of maps as a two-way tool for spatial cognition are
discussed, with emphasis on eye-tracking experiments as well as their advantage in interactions. Three
development trends of geospatial cognition in the era of Al-——computational semantic cognition, cognitive
mechanism of the mind and embodied cognition are summarized. The parallel development and
characteristics of map-based spatial cognition in this same period are outlined.
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Fig.1 The revised cognition hexagon model

1.2 B EHAMBHRIER

A B Ay 5 b 3 2 v 1) 23 (R DA RN B 5T, TR B 5T
H %) b AR 45 5 T #AA TSR] o, 0 3
2RI R H L O B TR O HE N TR
J P P A 30 45 A B M e, AN b TR AR Sy 3 0
LR R — 8 19 &1 Fr 38 A 5 7 b, 3 2 F 5 AR T i
bR BT A O RRE S 4R S b R AT A B HR
b 3 A BT P B AR R R T O S A
iR P QRN FIPSENUEL A S TR VA S N
AL, T AR 3 PRI M L R R K
TR 5 55 45 TR X, 1 3 2 (RN AR K —
B[] P B R v M B, R 9 AL BT )2, M AT 3L 58
M. (HEeif, N T8 BBy H AR 3E 8 KO T 21
W20 AR, £ FhLAS 2% 2 Fk (BET R
H & JC P 1) & Je 0 1 ™ B, N 2R R BE A
SHUATL ] B SRy AN T[] sl 1 ) 00, R ) 2 %88 i 25 s il
1 A8 PR B M, AR R T B DR G Y B
TEFL A R A 47 5 318 R, b 31 2 (] DA H 5



768 June 2021 Vol.50 No.6 AGCS http: / xb.sinomaps.com
P RLIEN v O LR &K E A E AR B A K

Hi B A G5 2y 5 A M 2 1R A 0 4 AR, IR I
fiff- DA 0 B0 D S S T B R & R i e
SCERCIS JH8 T HL I 5 2 RN AT 56 & . Sk
(16 JtA K, 28 [RIA HIBIE 5 sl ik 7 3 P i it VI
BT NZEXF IR 5 1Y S0 2 RER A L B T 07 B R A
25 [ A0 4000 BR A F 5 4k . SCik[17— 18]
ORTE T RE L AU B R s B ) S
Tlt DA B0 [, o) 3 7 A b ] 255 ) A 0 5 AL il
B EPAAIE X SECR . SCHR19 5808 T % N
T 5 PR 2 8] DA S AL P ] 1) A, Sk [20—
22 15T TR AR T 22 0 A A AL R IE R 2 M I
SRR IR < = oS A EE AL R A AY . SOk
(232K HAL 58 GIS [ K& 8, 42 1 1 400 4t 35 255 1) J%
A SCHE 2 a3 [ A A EN ), SCRRL 24 ) b L
BAS AR e T b B AL s E B A0 )
fie S WA AZ . SCER (25— 28143 3 % FH P 1Y
i PR L ) % b A S R R B 34 i
(25 TN 22 53 00 A7 1 R 3l 56 2R 50 W 5 L O X
AR HR 20 50 BN HEAT TR . SCER[ 29—
3300 G2 Ml &1 J 753 ] TN 0 3k il B a8 000 A
kel PR 23 o | A N ] R AR AT
TRYNFGE, SCHk[34—35 %tk b 12 o iy 25 )
AR 0] 0 Je = 4k 28 (RN N 22 Sk AT TR & . Uik
[36 )3 5 223 0] R Ge N AR A R AE L B2 T
23 5 B A SRR 7 R PRI T 2Rk sg X
GG, SCERE37 1R R g8 09 5 125, B 5%
THAENNES ARIET RETW LS LR,
SCHR38 ANl 1 25 G 1 i1 B2 L 5% T b TRT A T
A S Bt . SCBR[39 1560 T 0 2 kidg
25 N b P A 2 TR A R g B . SCHRC40 RS
I EON A THEAFL R T POl S &GS
oo SCHRCAT TR T 6 400 M 20 2R BT (4 I 3 F 5%
FESE

2 K 1R AR 58 ALK 2 B3 AR HT A% 5 1 b Bk R
S M ERAE BRRA MR 2 GIS . Hb K B 5 &
b, B 7 25 TR S8 56 = A 9 e () L I 8 [ B
BAE . A s A R 2 -5 e B Tl R 2E B
SET H R A (B DA TS AT R 4 A BE A PG o SO
FE25 (AL RIS B 90 50 HiF 5 o 10 K 27 ) 4% 3 J%
R TR [ R 0 R R B TR A B B
B ST 2 RV RE R 9T 9T L B0 T 4 1) K 8 e 5 R
b BTy s N K2 ST T 28 T A F 58 = A
AT RCFA S0, $E B b R 2 B R

25 o A B 20 21 25 [A] A R AH OC 19 & A 25 33, N 4%
29 Jii [ B s 11 o K 22 L 5 28 R ) s ot B A B
ol FE PR e N PRAE B R A P 4 4. 2018—
2021 AFE i E L EE BRI 5 AR AR
5 3—6 Jm A E M E F IS S kT & 5 1R
R 5 28 AR 256 4—5 WS B AL F#ie
543 i B T “Cartography in mind”. “Spatial

cognition in the mobile information era”. “7%% [A]

NGRS R LTE 52 NN i B S R LRI SIRS NG VI
B 2B 27, P A AR B S Oy
7S A 1 AT AR A T A
BHE” . “Geo AT M =5 [H] B g " 45 L 4L

2 HuPRZE RN G PRE K o A

2.1 HIEFENAMAZAERER

Bifi 5 5507 b B BOR (B 28 R B B R A7 B E
{EHAR SR & e, b 38 23 8] D\ 40 B0 A B0 L 7 A
T =5 AR R . T TG L 28 ML b B 2 ] DA A
BRI,
2.1.1  HuPE as )4 B A R Y

T b 3 25 [R] AR 4000, SCHR (42 182 1 b 5]
73 ()5 B AL B Y, TR R T Hb EAE B AR
BEAR Ml 7R 23 TR0 b A% O AR DA R ] o
5 & e 23 (B BEAR L sem 3R, 1%
iy P15 A i A5 R 2 B — 1 b BT 2 ) DA AR AL
X JE ok B A E] A R B e kR B B
=,
2.1.2 HuPE % = fR B B i 2 DU i A R

SCHRL5,43—45 1Ty, Db I8 2 # B2 R e X
23 [ A AT, 2 AT B O LA A7 P R 8 A 46
Ho iy FY RS R R RN E
{WED Rk s 1B Y TR NS P NG (WD e B2 A
R85 rh (%) 25 A = ) A 2 I A AE LR AR D7 L K
BT A S B DGR AR R RE T 5 2 X = A R
MG K e R L BRR AT A3 B 0 5 Y L R
1 2R B 10 AN 2 I ST B, K R b T AN [ 5 M Ry
PIAMBL R B RTEE . Fh R A = A8 3 R A
TR 5 At Ry A H T 27 1 1 0 b P — M A
B — S B E 29 3 R R bRk
& b P 23 B A 0 B 5 H P o T R R IR
WA S A PR 2 B S B N 2 ). X
BROLS AR 22 OC i N-HL-FR S R 50, $2 11 1 0l
PET 19 25 ] A R AR



KRR - 32 (A S 5 TR R R 769

Pl 2 el 2 = A i ) 2 DO T R ASE A 2 A T

Fig.2 Cartographic triangle and tetrahedron model™*!

2.1.3  ZEEAm A g A N AIBR

SCHRL3 TN, 25 TRl DAl S 1F 9 4 [l 1 8 Ak
B R BCH LR A S AT B AR A O
A A R BE A5 6 IR BT 11 5 B4R 1 26
PB4 B A0 A ARAT O R LA AT R s ) 72 Ak
(32 Zhid AL R . 3 T 15 SR I 4% iy * 305 ) b
L TH AL 8 SR (0 B R (LR R R i
12 B AE S5 — R 3 3 B A A B L
TN A% b B 55 £ 23 [ DA 0 HE A B RS (3
FIEAR ) o b R B B A A% R 4 o D i o T 24
THASMRIEDT B A KB B AR Y B R 18
P 23 ] A A5 R[] 22 A58 X 2 2 DA A
R,

B
i MR i

Bz iy
W RARRI RS

s B A 2 A

Fig.3 The spatial cognitive model faced to the smart
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Fig.4 The extensive map model in ICT era™
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