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Abstract: The development of smart cities is evolving towards the stage of digital twin cities, characterized by enhanced refinement, real-time ca-

pabilities, and intelligence. Building upon a comprehensive review of research concerning smart cities, real scene 3D modeling, spatio-temporal

big data, geospatial intelligence, and digital twin cities, this paper explored the cognitive shift in generative Al-driven digital twin city construc-

tion, proposed an analytical framework comprising three dimensions, including object, process, and scenario, and outlined technical realization

paths across several key domains, such as the generation of digital twin entities, lightweight governance of spatio-temporal big data, the synergy

between high-fidelity rendering and dynamic simulation, and the integrated application of typical scenarios. The study contends that only by

constraining generative Al capabilities within the bounds of authentic data, physical laws, operational business rules, and governance responsibili-

ties, the digital twin city can be transformed from a spatial mapping system primarily focused on 3D visualization into a novel spatio-temporal in-

frastructure that supports urban cognition, simulation, projection, and governance decision-making.
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