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Abstract: Artificial intelligence is transforming how humans perceive and interact with space, giving rise to
two technically distinct paradigms of spatial intelligence. Spatial intelligence originates from computer
science and human—computer interaction and targets embodied machine—environment interaction. By con-
trast, geospatial intelligence is rooted in geography and focuses on the analysis and simulation of Earth’s sur-
face systems at macro scales. The fragmentation between these two technical approaches stems from diver-
gent spatial ontologies: micro—scale embodied space versus macro—scale disembodied space, which exhibit
systematic disparities at both ontological and epistemological levels. Centered on human—body scale, em-
bodied space highlights subjective experience and social construction, imposing stringent requirements on
machines for situational awareness and real-time interaction. Disembodied space, however, prioritizes ob-
jective systematic observation across regional to global extents, with core challenges lying in massive spa-
tiotemporal data processing and complex—process simulation. Existing studies often treat these two para-
digms in isolation, while the theoretical foundation for their integration remains underexplored. Against this
backdrop, this paper identifies the fundamental distinctions between embodied and disembodied spaces and
compares their corresponding technical stacks. We propose digital twins as a unified integrative infrastruc-
ture and adopt multi-scale spatial agents to bridge micro— and macro—level capabilities. This work aims to
deliver novel theoretical insights and implementable pathways for tackling complex human—environment
challenges such as smart—city governance and climate—change adaptation.
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digital twin; multi—scale spatial agent
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