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Abstract

To address the problems faced by traditional command systems in complex emergency scenarios,
such as information silos, high reliance on manual operations, and the disconnection between
intelligent decision-making and physical execution, this paper proposes and constructs an “Al Agent
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Embodied Twin Command System”. This system deeply integrates three key technologies—AI large
models, embodied intelligence, and digital twins—to establish a closed-loop command architecture
of “perception-decision-execution-feedback” and designs a three-tier system architecture compris-
ing the “edge layer, central layer, and digital twin layer”. Through multimodal perception and real-
time control at the edge layer, intelligent analysis and decision generation at the central layer, and
high-fidelity mapping and simulation deduction at the digital twin layer, the system achieves real-
time interaction and dynamic optimization between the physical and virtual spaces. Test results in
typical scenarios, including safety monitoring in hazardous chemical plants and public security
emergency response, demonstrate that the system significantly improves the efficiency of hidden
hazard detection, the accuracy of incident early warning, and the success rate of command execu-
tion, validating its effectiveness and practicality in enhancing the intelligence level of command pro-
cesses and reducing personnel safety risks. This research and its technological applications provide
new ideas for solving General technical issues such as edge-central computing synergy and model
generalization in small-sample scenarios, offering a feasible technological pathway and methodo-
logical support for the intelligent upgrade of the emergency command and public safety fields.
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Figure 1. “Al Agent-Embodied Carrier-Digital Twin” ternary collaborative framework
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Figure 2. “Edge Layer-Central Layer-Digital Twin Layer” three-level system architecture
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Figure 3. Emergency fire command platform for a large hazardous chemicals factory
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Figure 4. Diagram of module coordination
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Figure 5. Shenzhen Futian District public security incident command system
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