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Research on Intelligent Early Warning and Self-healing Mechanisms for Subway
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[Abstract] The subway communication network supports critical services including dispatching control, video
surveillance, passenger information systems, vehicle—to—ground wireless communication, and emergency
coordination. Network failures exhibit characteristics of concealment, interconnectedness, and propagation,
making traditional manual inspection and alarm response methods inadequate for timely identification of
complex anomalies. This study examines the integration of big data and artificial intelligence (AI), analyzing
operational data collection, fault pattern extraction, Al—based predictive modeling, risk classification alerts, and
self—healing closed—loop management in subway communication networks. The research demonstrates that
multi—source data fusion provides a unified foundation for fault identification; Al models are well—suited for
anomaly trend analysis and risk classification; while self—healing mechanisms should encompass fault localization,
node isolation, redundant link switching, and feedback—driven closed—loop resolution. These mechanisms
effectively reduce the time lag between fault detection and mitigation, thereby enhancing the network's
resilience under complex operational scenarios.
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