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Large-scale Measurement of Environment Quality of Urban Old and
Dilapidated Communities Based on Computer Vision: A Case Study of Wuhan
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Abstract In the era of high-quality development, it is of great practical significance to scientifically apply new data and new technology to carry
out physical examinations in urban old and dilapidated communities. Taking Wuhan as an example, based on Anjuke housing images,
this paper applies deep learning and spatial econometric analysis to community evaluation from "city-district-street” scales, describing
the spatial distribution characteristics of environment quality of urban old and dilapidated communities, and revealing the spatial
correlation between community environment quality and housing price. The results show that: (1) Community environment quality
in Wuhan gradually increases from the banks along the Yangtze River to the peripheral areas in urban districts, and high-value points
are distributed around low-value points in suburban districts. Environment quality of old and dilapidated communities is significantly
lower than that of newly-built communities. (2) Low-quality old and dilapidated communities gather along the Yangtze River.
Typical examples include Lifen communities in the south of Jiang'an District and southeast of Jianghan District, unit communities in
Qingshan District, and commercial housing and unit communities in Wuchang District. (3) There is a significant spatial correlation
between community environment quality and housing price. The two form a spatial agglomeration pattern of "low-high, high-high,
high-low, low-low" from the center to the periphery. (4) Community environment quality is the key factor that affects housing prices,
especially in newly built communities. This study provides a technical tool for large-scale automatic evaluation of urban community
environment quality. It also has important enlightenment for quickly identifying the key areas that need to be reformed.
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Fig.2 Framework of large-scale measurement of community environment quality based on computer vision
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Tab.3 Distribution interval of community environment quality in Wuhan
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Fig.5 Spatial distribution characteristics of community environment quality in urban and typical districts of Wuhan
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Tab.5 Regression models of influencing factors of housing price in Wuhan
[ ZEAR ZRIE RN
s A (OLS) RA2(SLM) 1EHB(OLS) RAI4(SLM) 1ERIS(OLS) A6 (SLM)
B 0.073*** 0.053*** 0.007 0.021* 0.085*** 0.070***
A (0.011)  (0.008)  (0.018)  (0.012)  (0.013) (0.010)
NS 0.067*** 0.036*** 0.018 0.019** 0.122%** 0.080***
(0.010) (0.007) (0.015) (0.010) (0.014) (0.011)
AR 0.046*** 0.036*** 0.031 0.012 0.054*** 0.040***
=in (0.010) (0.007) (0.019) (0.013) (0.012) (0.009)
b -0.017 -0.066*** 0.043* 0.012 -0.088** -0.1571%**
T (0.011) (0.008) (0.024) (0.016) (0.019) (0.014)
@i X 1.245%** 0.385*** 1.304%** 0.265%** 1.239%** 0.404***
(BHRAE mIEX) (0.021) (0.020) (0.037) (0.030) (0.025) (0.025)
25 85 fE I o 0.715%** - 0.785*** o 0.689***
(WX BB (0.010) (0.015) (0.013)
gy -0.857*** -0.267*** -1.010%* -0.190%** -0.923*** -0.395%**
= (0.017) (0.015) (0.041) (0.030) (0.023) (0.021)
Robust LM (lag) 23.739%** — 69.112%** — 16.677*** —
Robust LM (error)  192.969*** — 4.973** — 156.041%** —
R? 0.350 0.642 0.334 0.711 0.364 0.622
Log likelihood -9 499.04  -7597.34  -3034.57 -2097.71 -6 395.98 -5320.37
AIC 19010.10  15208.70 6081.14 4209.41 12 804.00 10 654.70
SC 19051.90 15257.50 6116.59 4250.78  12843.30 10 700.60
N 7 895 7 895 2725 2725 5170 5170

E:*P<0.10, **P<0.05, ***P<0.0L.# 5 W AMER, BT £ 5L B BHTIEMAE " W0 KT 5
8 2 8B

S5O R, o WA R R R R R A R
A BN T /IS DXER R VA 1 R oo gt
Bb, DT B 43 /I IX 22 Jai 2 I B R R
RN LS W I, R L% fE 4 A 5
i 8 , X RS- B AT P T 58 9 - B
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