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Exploring City Examination Using Deep Learning-based Building Detection
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Abstract
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Building change assessment is one of the fundamental aspects of city examination, which is, however, frequently subjected to
data accessibility. This paper explores building change assessment using high-resolution satellite imagery and deep learning
models. We firstly propose an assessment framework under the perspective of buildings. Then, we introduce the high-resolution
satellite imagery and deep learning-based building extraction approach, and identify the buildings in Shanghai in 2014 and
2019. Finally, the building changes in Shanghai are evaluated from three aspects. The result shows that Shanghai's building
floor area is still growing, and policies regarding industrial land use renewal are implemented effectively, while policies with
respect to construction control in the central city and reclamation of industrial land out of the concentrated construction area

are not well put into practice.
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Tab.1 City examination framework under the perspective of buildings
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Tab.2 Key points in implementation evaluation of Shanghai's 13th Five-Year Plan
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Fig.2 Overall technical framework
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Tab.3 Performance of the models
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Fig.3 3D comparison of actual buildings and extracted buildings
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Tab.4 Changes of total floor area in 2014-2019 at district level in Shanghai
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Tab.5 Changes of total floor area in 2014-2019 by new towns and the central city in Shanghai
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Tab.6 Changes of total floor area in 2014-2019 aggregated by policy zones in Shanghai
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Tab.7 Changes of total floor area in 2014-2019 aggregated by land use types in Shanghai
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Fig.4 Changes of total floor area in Shanghai in
2014-2019 at sub-district level
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Tab.8 Changes of land use in 2014-2019 aggregated by inferred renewal types in Shanghai
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Fig.5 Changes of land use in Shanghai in 2014-2019 at sub-district level
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