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Abstract

With the deepening of urban digitalization, digital twin cities—an innovative model integrating perception, simulation, prediction, and
decision-making—are emerging as a crucial direction for smart city development. As the spatial data foundation of digital twin cities,
3D real-scene mapping enables accurate representation of urban physical geometry, spatial structures, and attribute information,
serving as a key component in constructing high-precision digital city models. This paper focuses on modeling research in 3D
real-scene mapping for digital twin cities, systematically outlining critical processes including 3D data acquisition, preprocessing,
modeling, and semantic integration. It explores integration mechanisms for multi-source heterogeneous data such as BIM, GIS, and
10T, while proposing dynamic updates and intelligent service models tailored for digital twins. The study demonstrates that building
high-precision, semantically enriched, and interactive 3D urban models significantly supports improved urban management accuracy,
enabling refined governance and scientific decision-making.
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