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Research on an Intelligent Dispatching Decision Generation Model for
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Abstract: To address the issues of high reliance on manual experience, poor dynamic adaptability of emergency decision-
making, and low efficiency of decision generation in urban rail transit emergency response, a decision-making model for emergency
response is proposed, which integrates a “predicate-centered event representation framework™ and a “causal graph-retrieval
augmented generation (RAG) integrated architecture”. Firstly, a non-static trigger word is adopted to construct a process-oriented
knowledge structure for emergency response that is superior to the static knowledge graph. Then, by combining information
grouping, situation assessment, and an “event—situation” two-stage query rewriting strategy, the proposed model enhances
traditional RAG with a stronger ability to understand the logic of event chains, thereby generating emergency response decisions
that are more actionable and better adapted to specific scenarios. Finally, evaluation indicators such as the decision compliance
rate, decision generation time, and decision efficiency improvement are defined and applied to comparative experiments to
evaluate the model’s performance. The research results show that compared with the traditional RAG method, the proposed
model improves key-node accuracy by 29.84% in the decision compliance evaluation and achieves a logical-relation correctness
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rate of 84.74%. Meanwhile, compared with traditional manual decision-making, the proposed model improves generation efficiency

by 57.14% indicating that the model can shorten the response time while meeting compliance requirements, providing a reference

for constructing an intelligent dispatch decision generation system for urban rail transit.

Keywords: urban rail transit; intelligent dispatching; network-assisted decision-making; event evolution graph; RAG architecture;

decision generation
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Figure 1 Principle link diagram of the event evolution graph
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Figure 2 Operating mechanism of the decision generation model
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Figure 3  Statistics of dispatch action chains in the event evolution graph
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Figure 4 Representation framework for emergency response logic
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Figure 5 Named entity extraction method
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