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Urban human settlements monitoring model and its application based on multi-

source spatial data fusion

CHEN Ting, WU Wenbin, HE Jianjun, QIAO Yuexia, LIU Feng, WEN Qiang *
Twenty First Century Aerospace Technology Co., Lid., Beijing, 100096, China

Abstract: Monitoring of human settlement environment, a basic practice in urban human settlement environment
construction and management, is the focus of human settlement environment research. The traditional urban human
settlement environmental data have shortcomings in terms of renewal speed and accuracy. This paper proposes to use remote
sensing images and point of interest (POI) from the internet to build a human settlement environment model. The model is
composed of two key parts. The first part involves constructing an automatic building extraction algorithm, which are the
global optimization and region growth algorithms, based on urban land coverage feature sets and taking corresponding POI
point samples as seeds. The second part involves the calculation of the human settlement environment index using density
and distance spatial analysis algorithms, which use the land cover extraction results with POI data as input data. Based on
the above model, Beijing—2 remote sensing images and POI data in April 2018 were used to verify the results in the
Huilongguan community of Beijing. The results show that the overall accuracy of the information extraction results is more

than 95% , the Kappa coefficient is more than 92% , and the extraction efficiency is improved by 2.3—fold. On applying the
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model to monitor human settlements in Huilongguan community, it was found that there is little difference in natural
indicators, but due to the overall lack of water ecosystem, biodiversity is not rich enough. Socioeconomic indicators mainly
account for the impact of business, school, and medical care. On the whole, businesses in the community are prosperous,
and schools and medical care are adequate, the latter is the case especially in large hospitals. Through the research and
application analysis of the human settlements monitoring model, the application of remote sensing data and internet data
fusion in human settlement environmental quality monitoring effectively improves the accuracy and speed and is conducive to

business applications and government management.

Key Words; urban human settlements ; Beijing—2 ; POl ;remote sensing image ; information extraction; region growing
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Fig.1 Automatic extraction model of spatial information for urban human settlements monitoring
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Fig.3 Beijing-2 remote sensing image and Point of interest Fig.4 The result of automated land coverage extraction of
(POI) data April 2, 2018 Huilongguan community
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Table 1 Accuracy evaluation table of automated information extraction results in Huilongguan community

AR IEE 53 Jiilaki 13 AR R Kappa 2%
Classification Cartographic accuracy User accuracy Total accuracy Kappa coefficient
Y Building 85.26 85.39

£ Green land 93.09 99.81

B Road 99.90 89.87 95.18 92.66
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KPR Water 90.91 88.24
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Table 2 The human settlement index values of fifteen residence communities in Huilongguan

INK A4FE L 25 % s ARUE ﬁ:’ﬂk%ﬁﬂﬁ@i lﬁﬁ%ﬂrﬂf; %ﬁz%‘%urﬂr;
Community name Green land Building density Floor .area Busmess .Medlcal }.Zducauon
coverage ratio influence influence influence
JE K56 " IX Long Yue Yuan2 0.42 0.36 2.14 0.09 0.12 37.09
JbJ5 55 Bei Dian Jia Yuan 0.51 0.19 1.14 3.78 1.48 0.37
#F_FJt Dong Ya Shang Bei 0.37 0.33 6.98 2.95 0.67 0.89
e #3673 X Long Jin Yuan6 0.38 0.40 2.39 0.09 0.07 5.65
Je#ABEPUIX. Long Jin Yuand 0.38 0.41 2.47 0.04 0.04 8.03
JeB55E X Long Teng Yuan2 0.30 0.46 2.78 22.88 16.99 0.64
JeB55t 75X Long Teng Yuan6 0.33 0.40 2.42 2.99 6.08 0.53
JelE3E =X Long Teng Yuan3 0.30 0.38 2.29 16.53 18.36 3.91
Je#%BEVUIX Long Teng Yuand 0.39 0.36 2.16 4.10 0.78 1.97
JelE X Long Teng Yuan5 0.30 0.44 2.66 22.72 4.78 0.27
JEE%6 X Long Xi Yuan2 0.50 0.32 1.89 0.77 0.29 0.48
et T IX Long Xi Yuand 0.29 0.50 3.01 51.15 3.70 0.72
JEERBEVU X Long Yue Yuand 0.38 0.41 2.43 0.17 0.08 9.07
Je BB ZKIX Long Ze Yuan east 0.34 0.38 2.31 0.38 2.48 2.50
Z BB =X Yun Qu Yuan3 0.39 0.40 2.40 5.99 4.32 11.30

4 Z5iie

(1) AR SR T 3R N PREE MR A 2R G 8 A DGR R Y, — SR A S AL PR O S 3k, 1%
SR IE o ST LA RAE AR | LA POL SR AR A S B R 4 R e L A IX A K B0k A s 3R BUs i dE 504
T FH 42 Jr o DL S i e F A b 2 0 B — = N B RS A8 A H 3 F e R b KRR BRI L
POL B 254, FIH B 228 S IR B 2R A5 [ p A B3t i, o0 3 AR A S &0 5485

(2) A dei e st X R 51, L 2018 4F 4 A @936 5 =5 3 B2 5R POL S E s i 4T SC 30 B iE , A
HE BE Rt 95% , Kappa REGH T 92% , 0% 4R 2 52 IA RIZ 7 G FE AR & il G4 W . DA
JE G T i AR S AE AT, IAR R WA X R 43/ INIX A S S 8 B AN v IR 55 1l 5 4 A U 2 /s
A TG TR (R AAFAE B DK AT 20 RN B 7 Bt 114 )

(3) ASCHEAT B H sh 3RO T 3548 = 1 R A (BRI de A Dy T, Rk BT 38 70 % W As An kA 7
TSI, Sbas R AR R T B SR E R AR LRGN T, T — 2R B RO AR
S P IREE NS AR PR N, S G 2 Fh B RO A T R BT, B S P B AR O
ek S NNV EER TS DR = RN A L vk N N
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