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Figure 1 Framework of the research
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Figure 5 Identification results of spatial disorder in Hegang City, 2000

6 2020 FBHTEFEFAMNIAANER
Figure 6 Identification results of abandoned

buildings in Hegang City, 2020

http://www.resci.net

TR s MR AR (2 3) .

P2 () 2% 3 FgE 7 SR O I, AR SCHE 8 R
PIAE % 64 /NI 58 B T X450 G 6 R 57 42570 1Y)
P, FEAE DR 40 /N 52 BT X 3 T Ax sk S B R i)
NTH . 45 R UESE T8 58 7 e N E A ]
SR, HATA T 41.3% A T1(5£3),

5 #it5itie
5.1 £5ip

BUA T X0 R R T AR R E R AT
I T T2 1T P A, BRI =2 e AR R JBE 33 i) £ 9
TE ARG = A S0y iR TR T P R A ), ST
b, A SR AR T IR B U T, %o 4 Sk s )
P T RGAER BN T I LS R T A ], 32
QIR B2 2 D5k 58 )T o X 102 km® 19 558
PUN TAE . ARSCHTEH ik TG AT
PEAFELAT B S ) DL A, O UE M 2R 119 ] B R A
FETRUNAE . A SCHE SE R A Al 1 [R) e
K i) TRAZE BN T 28T, R S5
(IS . SCRE A QTR A RIS T SE B sk, (A5 7
AT HEATHE



BT A « BTSRRI T R s R T vk 1127

202446 H

R3 HRFERMEILE
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Identification of inefficient spaces in resource—depleted cities:
A case study of Hegang City

WANG Xinyu', MENG Xiangfeng?, WANG Chunlong®, YANG Ling®*,

ZHANG Yuanijing®, LONG Ying'

(1. School of Architecture, Tsinghua University, Beijing 100084, China; 2. School of Architecture and Design, China University
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Research, Harbin 150040, China; 4. School of Civil Engineering and Architecture, Zhejiang University of Science & Technology,
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Abstract: [Objective] In the new phase of industrialization and urbanization in China, resource-
depleted cities are facing various development challenges. Taking the characteristics of resource-
dependent cities as a starting point, this study, using Hegang City as an example, proposed a method
for identifying inefficient spaces to address typical spatial issues in resource-depleted cities.
[Methods]| Through a literature review, this study systematically identified a series of spatial issues
faced by resource-depleted cities. Based on the actual situation in Hegang City, problems related to
mining subsidence areas, urban vacant land, spatial disorder areas, and abandoned buildings were
recognized. Building upon existing data, this study introduced innovative deep learning models for
automatic detection that identify urban vacant land, spatial disorder areas, and abandoned buildings.
[Results] This study employed the DeepLab V3 and SegNet models to generate a dataset of inefficient
spaces in Hegang City. The identification results were refined through field surveys. The research
visualized the distribution of mining subsidence areas, urban vacant land, spatial disorder areas,
and abandoned buildings within the city. [Conclusion] The practical application in Hegang City
demonstrated that the research methods are capable of efficiently, quickly, and accurately identifying
inefficient spaces at the city scale. This provides an effective technical support for the identification
of inefficient spaces in resource-depleted cities. However, there is still room for improvement in the
definition of the objects being identified and in the technical details of the proposed research
methods, necessitating further research for enhancement.

Key words: resource-depleted cities; deep learning; urban vacant land; disordered space; ineffi-

cient space; Hegang City
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