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Fig. 5 Visualization based on event logic graph
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Decision-making optimization method for railway emergency responses

based on event logic graphs
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Abstract: Emergency responses to sudden events in railway transport heavily rely on operators’ experience, causing frequent oc-

currence of issues such as non-standardized and delayed actions. This paper proposes a decision optimization method based on event log-

ic graphs to enhance emergency response efficiency by constructing structured logic chains that represent event evolution. Using unstruc-

tured textual data on railway emergencies, this method employed rule templates that integrate causal relationships and temporal sequen-

tial relationships to extract event relations, and incorporated the Jaccard similarity algorithm to generalize and categorize events. From

the processed event data, event logic graphs were built using the Neo4j graph database, forming the basis of an emergency response deci-

sion-making system. Experimental results show that the constructed event logic graphs effectively visualize event evolution paths; that

the developed system significantly outperforms general large language models on specialized-domain queries, offering greater standard-

ization and practical utility. The decision optimization method based on event logic graphs effectively reveals dynamic logic evolution

mechanisms in railway emergencies and provides accurate and standardized intelligent decision support for emergency management.

Keywords: railway transport; event logic graph; sudden events; relation extraction; emergency response

BAG B A 2025-07-21



