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Abstract: The high-density agglomeration of modern urban spaces and the topological complexity evolution of building forms have
led to new characteristics of fire emergencies, such as nonlinear propagation, multi factor coupling, and cross domain diffusion. The
traditional firefighting and rescue command system faces systemic limitations in heterogeneous information fusion, cross domain
resource scheduling, and dynamic collaborative response, making it difficult to meet the needs of modern emergency management. Big
data-driven technology injects paradigm shift momentum into the fire command system by constructing a full chain intelligent
closed-loop of "data perception-cognitive computing-decision optimization”. This research systematically deconstructs the
four-dimensional evolution path of the firefighting and rescue command system, including the construction of Cyber Physical Systems
(CPS), multimodal fusion cognition, distributed collaborative decision-making, and elastic architecture design. It condenses core
technological breakthroughs such as "end edge cloud collaborative computing", "knowledge graph reasoning", and "dynamic contingency
plan evolution”. By establishing a three-dimensional analysis model of "theoretical framework-technical system-implementation path”,
this paper proposes a smart fire ecological construction strategy for resilient city goals, providing interdisciplinary theoretical support and
practical paradigm reference for promoting the modernization of emergency management systems.
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