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Abstract

As the digital transformation of the railway industry deepens, operational information resource services are undergoing a profound
shift from traditional manual communication and static reporting to intelligent, real-time systems. This paper addresses challenges in
the field such as low query efficiency, semantic comprehension difficulties, and poor system adaptability by proposing an intelligent
technology framework based on natural language interaction. The system integrates core technologies including intent recognition,
semantic retrieval (RAG), and dual-channel query generation to create a closed-loop system capable of rapid semantic understanding
and efficient query execution for multi-source heterogenecous data. Experimental results demonstrate that the system achieves 96.2%
intent recognition accuracy, 94.5% successful SQL generation execution rate, and an average response time under 2 seconds on
real business datasets, significantly outperforming traditional template matching solutions. This research not only provides a viable
technical pathway for railway information resource management but also offers valuable reference for enterprise-level applications
through its “template-first, LLM fallback” dual-channel architecture and continuous optimization mechanism.
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