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Fig.1 Urban spatial intelligent system model
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Fig.2 “Human-machine-space” relationships

N8 50 FR o FAAORUE, i 2 e AN
HERINS AP SR eI 5 HOBL 2, HAE 9 A$R
Bo1R 5 M. B H R RS IFR, KB 5
FFANE ) RIS B X SRR RIHLER HIAAAE, T8
A WL

Ik T % 1) 8 RE AL i A A DR B 9 AR e IR
IBAT O SERY b, B AN AR AR AT Y, SEELA
BRI A ANEGE o A SCE IR AT Hlds
[ SF B R AR R, S -2 1E” 1A
HUICE 3D, WX T 23 (8] A THRE. S5 SRt
FA R



1170 o B

B 44 %

v : v
| e || s || ws |

B3 AL 1R AL

Fig.3 Action mechanism of “human-machine-space”

1) P3R5 OOl i it e i ) A
el 100 S IR S e A5 S S S 2= i0B 77 A I SN
73, Bt A 1)) B S A 2 R R AL PR A
NI T FRAGE B4 B AR ™o it NLAE I NS T
TR O T, MRAE I SRS AE 2 (B Al B R
WU, SRERI P 22 16, D9 NS R RIR 55« 3t 2 1)
RSB FHE BB, 185 Hofh 3 AR AT LA
JRENINBUN L SR P U Ml = o o M I E P A G E R
FAAT 97 2, BEM T RS

DA R AKFENAE H AT NI R 5 HLE
(Tl At ¥t ) B A REAT IS BLAT o Bt/ 4
(] ) — RS LAY, AMCRT LA 2 N DD RERT K,
BT ASEE T DR, B IR & P A Bt A
159 RO A I AT RIRAT 5E AR 55 o T 2 )
LA PR 2% F A2 B A ARAL I, A3 (Rl R FE Bt AT
B AR 9 P SR A5 B R AR
ARELRE F7, 0 e AR AR 2 8] T ) S AR AR B AT
RS, SR REIRSS -

3) A AN IE 75 RN (R BEAT XA 1645 . ST
AR AL R RN, SEBL LA AR 3 1 23 6]
BREAL, T EIRTEN S 2 R A8 R R AL
Y. NAEZS[E] H A2 sh K AR R, s Las
(IR Bl 5 5 ) il Hh I 28 i 555 2 RS SR EAT 20 L
P ARAS IG5 A I 55 o A8 EL R ™ A R KB AT
USSR AT AR AL (88t ) DI A
RITTHRIBOR, MISSHLas R A PER . £E—EfEE L,
AN NFIAT BB T N5 25 ] X %,
HIV P R0 7 5K 2 sk N s8], 2 (w3t o i
AT Bl 5| 2 R R EE
2.3 IR BT FUESR

B IR T A 1A R REA O F R R
ST FATLH AR A%, 0T 22 ) 8 RE AL B 7 2 SR

SR, I 5] GH ) 73 A T B e RSOR] FH IR T 4
a5, STk T 2 TRV REAE, SRR I T A AN, AT AR
A7 BB R MR I T ). AR ST H B 2 A A
MR SR R RS SR TR T — 1k
(P31 2% () 5 Be A A FEHEZE, DA T 2% 0] 4 Refh ey
fiEs DhRegst. N5 25 (8 B8l o0 & PA K 25 [ A e fk
EFL TN A B R B 0 P 2, T s Tl R e Ak 4 i
FREHEATHIAT, FEERIT RS2 A AR A (P 4D 6
23.1 HETHE

i3 A=A A T BT 7 R R BE AT TR DA
FAEAORHIR N R B, DA M P 22y PR AR 2,
DIAT A2 AN H R B 2 e 3, LME R
PR A28 BT A T . ABL EERR i
B A% 7K B BRGS0 AR, A B AR
AN ) A AR A A A AR R T TR AN
oo N2 10)7 1 H 5 5 Z2 R R T 2 1)
Aetb o kB AR FAES) IR EEE B SE IR
BB 2 5 50T, e 28 TR R i 2 B 4 e AL 7 1)
PR SCHR R

D3R T2 (A CER S o 38T M3 22t U3 T 3
R RBAN T, 0 RR 1 ORI VPN 1 A
I 2 ) RE AL FU SR LR S A7 a5
SRR AR AR 23 [A) FR AN AT RS, 2
BT 2 ) 5 EH HAR O R I E I EY i
S5 322 T R T RO B S A, d i gy
HrEE(E BRI B R . IR T (5 B o 3
(175 (8] 22 L, R dE A 2 ) R it 2 00 R F BT
B AT D B 2 () 5 4058 25 8] 2 T8) R AH B AR
BLERSEJ5 10, 93 i o A b A A A

D NHIAE EAHSRER W . AMLIAE BN B3
AT B AR Zh A1, T R e P
YR ] BE T 25 A% ) [ Y, AR S AR
FAE—MHF KR, EERONZO@ET A HLEDIA
R o W iE v ORTRHE LA B AN AR
ARE ST, ML RS N 3 1) £ B IR S5 # 5 AE, BE
HrE XN SHLSAHEAER BT N7 830715
SEAT BN I 5 E MG, NI S
VRFIEEAT E B G I HS 5 St R A
BN IEAILE, R AR T ] R R A S

3RS AN CFRS . 25 8] A8 B 25 8] Fp R[]
NLEREY LR, R, 58S
TR, RIS PR B BAE
HIFJE T NFAYTE B3 2 () i A7 A5 IR AR, 41



7 34 WM FSEaE: MBS R i s o) e ALt T it e 5 8% 1171

; LR .
;[ SRR AR SR IAXER J§
' HiEH BRI

ERAEEE BRI

STEEAE Wi

B BRIHE SIS

BRESHR s

IR
e

SRR BT

RE SRS 3 Lt

: KRNA |
‘ AT A] FRRSANGE  SHARGWSER | RRLHRERES ) |
(w9 X B (BT '
. HX ) (e -

| owe || @ v oy ’ vk

e IS e ) | x| mm | K

B4 dufrio s [A) R BEALRIT TOMEZE
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Progress and thinking on urban spatial intelligence from the
perspective of Geography

Yang Kaixian'?, Zhen Feng'”

(1. School of Architecture and Urban Planning, Nanjing University, Nanjing 210093, Jiangsu, China; 2. Jiangsu Provincial
Engineering Research Center of Smart City Planning and Digital Governance, Nanjing 210093, Jiangsu, China)

Abstract: Intelligence is a concrete manifestation of the penetration of technology into various aspects of urb-
an life, and also a description of the future development direction of cities. Urban research needs geography to
control the development of urban intelligence from a spatial perspective, so as to provide more effective meas-
ures to solve urban problems. This article reviews the progress of urban spatial intelligence research from 3 as-
pects: research process, research content, and research methods. In response to the shortcomings of current re-
search, this article considers urban spatial intelligence research from a geographical perspective. Firstly, this
article explains the geographical connotation of urban spatial intelligence, which refers to the process in which
elements in urban space use smart technology to learn, analyze, and judge objective things and states in the
city, and to take purposeful actions to effectively adapt to the environment. Secondly, this article proposes an
urban spatial intelligent system model composed of human, machine and space. On the basis of ensuring the
normal operation of the internal order, urban spatial intelligence is adjusted through external connections to
realize the internal and external connections between various elements. Through the interpretation of the mech-
anism of “human-machine-space”, this article summarizes 3 mechanisms: spontaneous interaction, self-regula-
tion and two-way selection, which can be helpful to the study of the form, function and structure of urban
space. Finally, based on the urban spatial intelligent system model, this article constructs a research framework
for urban spatial intelligence. The framework focuses on the characteristics of urban spatial intelligence, and
the whole process of urban spatial intelligence is analyzed with the characteristics of urban spatial intelligence,
functional structure, human-space interaction relationship, and spatial intelligence simulation and prediction as
the key research content. This article aims to provide scientific and accurate spatial resource allocation plans
for the development of urban intelligence, enrich the research on urban space in the intelligent era, and better
respond to the challenges that the transformation of lifestyle and spatial utilization models driven by new tech-

nologies in the intelligent era may bring to urban spatial structure and functional organization.

Key words: spatial intelligence; urban space; perspective of Geography; smart technology
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