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Research on Automatic Recognition Method of Urban Texture Based on
Complex Network: A Case Study within Shanghai Middle Ring Road
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Abstract
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Urban texture is vital in urban planning and design, yet previous studies have mainly focused on morphological typologies,
with limited attention to integrated indicators, multi-scale structures, and socioeconomic implications. This study proposes
a multidimensional, data-driven approach to automatic urban texture recognition from a complex network perspective. A
weighted building adjacency network, incorporating spatial proximity and morphological divergence, has been constructed,
and multi-resolution community detection has been applied to identify texture patch structures across scales. Key texture
characteristics have been measured at critical scales, followed by recursive clustering to generate a genealogical map of urban
texture. Using Shanghai's Middle Ring area as a case study, the results demonstrate that this method effectively reveals multi-
scale hierarchical structures, enables refined measurement of texture characteristics, identifies two major categories and eight
basic texture types, and uncovers significant socioeconomic implications, particularly the impacts of urban texture on housing
prices. This research advances technical methods for automated texture identification, deepens understanding of its self-

organizing principles, and provides practical tools for urban renewal and historical context preservation.
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Fig.2 Technical framework for urban texture recognition
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Fig.3 Illustration of Delaunay triangulation generation
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Tab.2 Overview of urban texture characteristic indicators
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Fig.5 Integrated connection strength of buildings within Shanghai's Middle Ring and analysis of building spacing

https://www.shplanning.com.cn/. All rights reserved.

HBFIR:E# A 4.



84 | HmHE

B

ek

— EH

— Eif

am iiin R
##E=100 #iRE=20.0 &
EARAERAKREN NATEASTRAK,
Eo6 EBHITAMXEMTAIENSRERXZER
Fig.6 Multi-scale texture patch structures within Shanghai's Middle Ring
HBRF:E4 8%,

WZ5H (WLIE6) , s T 5 X 45— ROE L
B DX P R R, B T AL
HR G2 a i d A a8/ T a2
R MRELNE LF, 2 RELHBEHERE XN
VIR PULEE - 25440 , Ao 4250 05 St e 1 DX A LB 1y
PR T 2 R R AR FILEL R DOL S, 35
X ULER S 2 A o AR R 28 L B, A

Ti R 25 5 5 LR B Te e B BT R B
D5 HLRI G5 2 T B 22 5, 22 RO A
Z AL DR L~ DR 7 Vi L 1 Sl S 4 A L
2%

PO ) ROJE g 33k i LB - DX 45 4 T DA
R, KI5 T S K R R 3%
2 I3 R IX S R R SRR B (L

https://www.shplanning.com.cn/. All rights reserved.

E6), 3 A W R E R X R ER B H AW
B ROBEDL L 56 28 o 5 4, /N ROBE B IILER i IX
R0 SR L 1A U T B A S I AR S R
e 3 45N ROE AL, i KBRS a4
AN R ES EE R BT S5t a s
T BER R S LR BIE T A5 R
k.

% ROBZNBLR IR SR T A R R AL
HRA ROBRNE , i AR A s SUDLEH R B4
K 10 75 30 X8 DX LB R A58 N o ATy 3530 i
— P LR ER DY I S SCAR KU X R P
GiMERSEXEEG (WLE6) : N IRLsH R
e BTN 7 S SCAR XU IXAE 0.5 i 43
BRSO — AR, IR RS X AE R 5
RFRBNH T FTESHIFH 4 My X5
) PR A 3Lt 2 2% PRV L — S I 32 3
PERIRIX (DR iR “fi 52 7 s SR XU X )
T SRR e %, A RN 200 ROE R
A EERA— AN X

AL 0 25 ROBE ST LB R 3 7 454X
6 PSR SRR R B, BT “H 7 B I gk
S5V 2 25 4 o WA A e 496 0 i LB i 2 e A
W, XA T B b &S % 2
A, HAHR DU SRS (AR
TpARE) (WLIEISD) o 2 ROBEPHI 45 A4 T i
ST IS X 1A S 2L A e 7 3 25 R BB
FBER, O R R 15 X R A T K
HARR B AR AN TR, T i LB Y
Ao
2.1.3 YR ALESCHR R X 45K

AL HE3 N 0.6 (B i 0.9942,
PSP R TR 2 22 B B )
F XS A R SR N 58 R R B R - %
R, Ll b R30I ) 9 8054 J IX
(RLIE7) , e B R R 73R DA 454, B
M ARBRL Y T8 I A OK Z 08 B 3 9l LB S
BRI -

X H AN R LR S KA (I
FI8) , 45 R B R R R IR LA A5 T
SN X R 2 B KO R KRB G, BEARUR
M 73 5 RS 6, [ B R 530 e Rl S 3 i



s
wann

FAR06 ARE-099

0
AW e AR

TR AR SR FHBRBEMNBAEES
—— 043 BLGAN A

— S
o - 6 g
a3 0432
— BARE

0430
a2

naze B L
ar

S 0426

o0
W o ¢ w - 1w w

s r e

'
-

o RERE TR DEFHAETAIER RS b RERE TR TIEM SR S 4RI

- \ -

2,

AR
B

i
h
V g

)

C HHURIRR AR KR FERR AN BAMER
ERARAEREEE NATEATRAK.
E7 LEhIfAEmAREXRRE (9##%=0 6) THHX%H

Fig.7 Texture patch structures within Shanghai's Middle Ring at the key scale (resolution=0.6)
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Fig.8 Comparison between historical cultural heritage areas and urban texture patches in Shanghai
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Fig.10 Spatial distribution and typological analysis

of urban texture within Shanghai's Middle Ring
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Tab.3 Coefficients for the second-hand housing price model within Shanghai's Middle Ring

oLs GWR

BEE s vt ae " R REL
AIRELRE FRELEREE Y 91 ey
R 10.778 0.000 0.092 0.064 2.478
RIF WERLE AP (MEAE 88 0.157 0.235 0.095 0.106 0.105
B a1/ 0.026 0.122 0.100 0.105 0.060
ERRR (T E) -0.250 -0.301 -0.265 -0.266 0.061
K% 0.138 0.133 0.113 0.115 0.030
FERE/R 0.007 0.185 0.151 0.170 0.112
INES FAC R 3 0.167 0.110 0.146 0.169 0.129
BFEE%(TEE) 0.369 0111 0.118 0.122 0.050
B2 A I (M AEE8) -0.041 -0.059 -0.03 -0.033 0.095
1000 M &R EFR/hm? 0.004 0.096 0.054 0.062 0.080
HERE/% 0.115 0.109 0.097 0.103 0.041
1 000 mA I RPOIE &/ 0.000 0.110 0.125 0.153 0.152
F22EH1I8 (M2 ) 0.269 0.076 0.071 0.055 0.078
D12¢H I8 (M AE ) 0.356 0.059 0.098 0.106 0.092
CAE (TEE) 0.232 0.060 0.064 0.063 0.060
D32 I8 (A8 0.076 0.051 0.025 0.040 0.066
B1SHNIE (M2 8) 0.035 0.043 0.028 -0.008 0.107
D2HIE (W2 0.042 0.032 0.022 0.024 0.079
Bk R G E L IR /km 0.027 0.023 0.017 -0.020 0.076

o ERTEHRFE (0=0.05) HRIG mENF B KH T,

FHFR:E£AH.
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Fig.12 Four levels of the coefficients of urban texture
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