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Table 1 Descriptive statistics of streets’ built environment variables in Futian district, Shenzhen
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Fig.2 Hourly change of street vitality intensity classification proportion in Futian District, Shenzhen
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Fig.3 Spatial distribution of street-level vibrancy intensity at the weekend in Futian District, Shenzhen
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Table 2 Impact of the built environment on the vitality intensity of commercial street in Futian District, Shenzhen
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Table 3 Impact of the built environment on the vitality intensity of living streets in Futian District, Shenzhen
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Spatio-temporal Analysis of Built Environment and Street Vitality Relation-
ship Based on Street-level Imagery: A Case Study of Futian District, Shenzhen

Si Rui', Lin Yaoyu'”, Xiao Zuopeng'”, Ye Yu’

(1. School of Architecture, Harbin Institute of Technology (Shenzhen), Shenzhen 518055, Guangdong, China;
2. Shenzhen Key Laboratory of Urban Planning and Decision Simulation, Shenzhen 518055, Guangdong, China,
3. College of Architecture and Urban Planning, Tongji University, Shanghai 200092, China)

Abstract: The last decades have witnessed a steady increase in studying urban vitality. However, the informa-
tion that could depict 3D space has not been included in studies. This research attempts to incorporate street
view imagery data to elaborate the spatiotemporal variability of vibrancy in Futian District, Shenzhen. As for
the street-level physical environment, attributes are extracted from street view images by deep machine-learn-
ing algorithms SegNet. 2D built environment indicators of streets were extracts from the Open Street Map and
POI points. A multivariate econometric are framed to examine the association between urban environment and
the vitality at the street level of commercial streets and residential streets. The results showed that: 1) The peak
hours of activity on commercial streets are 18:00 to 20:00, and the peak hours of activity on living streets are
11:00 to 13:00. 2) Futian District Street Vitality Shows Polycentric Structure, whose distribution had shown ob-
vious spatial differences with time. 3) Variations in the temporal and degree effects of different built environ-
ment indicators on street vitality. Increasing the mix of facilities contributes to the morning and nighttime vi-
brancy of commercial streets, as well as the afternoon vibrancy of living streets. More compact streets have a
positive impact on commercial streets’ vitality, and safer pedestrian environments have a positive impact on
both living and commercial streets’ vitality. Improving the building continuity will promote the vitality of com-
mercial streets. Higher interface richness increases the vitality of living streets in afternoon and evening. An in-

crease in the richness of the interface will promote the daytime vitality of the residential street.

Key words: street-evel imagery; three-dimensional built environment; street vitality; thermal map; Shenzhen
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