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Construction Research and Practice of Global Spatiotemporal Intelligent
Foundation for Megacities
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Abstract Against the backdrop of China’s high-quality economic transformation, urban renewal has shifted from incremental
expansion to stock-based regeneration. As a megacity, Shanghai is confronted with demands for three-dimensional, refined
and intelligent transformation in urban spatial governance. It is urgent to explore and construct an intelligent spatiotemporal
base featuring full-coverage spatial scope, three-dimensional physical entities, multi-dimensional information and real-time
updating, to realize integrated fine-grained intelligent management and control covering land-sea coordination, above-ground,
underground and low-altitude spaces. This paper conducts an in-depth analysis of the current status and development trends
of Shanghai’s digital twin base construction, and investigates key technologies including the spatial datum of full-domain
three-dimensional spatial stereo grid, multi-source spatiotemporal data fusion, and spatial cognition capability development.
On this basis, the overall architecture for building a new-type intelligent spatiotemporal base is summarized. Furthermore,
the spatiotemporal intelligent application system empowered by natural-language human-computer interaction is enhanced.
Taking Fuxing Island in Shanghai as a pilot site, a prototype system of the intelligent spatiotemporal base is established to
verify the rationality and scientific validity of the proposed solution. The research can provide references for the construction
of intelligent spatiotemporal bases and the intelligent transformation of spatial governance in megacities.
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Key words intelligent spatiotemporal foundation; intelligent territorial spatial governance of megacities; 3D spatial grid; smart city;
spatiotemporal intelligence
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Fig.1 General architecture of global spatiotemporal intelligent foundation for megacities
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Fig.2 Integration framework of attributes for 3D spatial grid
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Fig.3 Spatial cognition capability framework of global
spatiotemporal intelligent foundation for megacities
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Fig.4 Intelligent integration evolution mode of global spatiotemporal intelligent foundation for megacities
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Fig.7 Spatiotemporal dataset of global spatiotemporal intelligent foundation for megacities in Fuxing Island
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