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Abstract: Cities, as complex systems composed of physical spaces and human activi-
ties, operate through continuously evolving, feedback-driven processes. With the rapid
advancement of the Internet and the Internet of Things (IoT), real-time capture of ur-
ban activities has become increasingly feasible. However, transforming fragmented
sensing data into interpretable knowledge structures remains a key challenge for
achieving dynamic urban cognition. To address this issue, this study proposes a knowl-
edge graph—driven framework that integrates multi-source spatiotemporal data and con-
structs a core semantic structure of "human—object—place—time—event—effect. "
This framework enables multidimensional, networked perception and structured repre-
sentation of urban spaces and human activities. Using a university campus as a rep-
resentative micro-scale scenario, a knowledge graph comprising 54,000 entity nodes
and 118,000 relational edges was constructed to perform relation extraction and
causal tracing analyses. The results demonstrate that the proposed approach effec-
tively supports activity attribution and spatial governance in complex environments
through activity backtracking and semantic linkage. It also exhibits strong scalability
and transferability across spatial scales. This research provides a feasible methodologi-
cal pathway for behavior-driven planning and governance in the era of intelligent ur-

ban technologies.
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