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Abstract

Against the backdrop of rapid development of smart cities and intelligent infrastructure, weak current systems have gradually become
the core technical support for the operation of buildings, transportation, cultural and tourism facilities, and public safety systems.
However, in practice, due to the diverse types of weak current equipment, scattered distribution areas, and complex operating states,
coupled with the traditional operation and maintenance methods still mainly relying on manual inspection and passive maintenance,
fault detection lags behind, downtime is long, maintenance costs are high, and system reliability is difficult to guarantee. The results
of this study indicate that an intelligent monitoring system based on multi-source data fusion can significantly improve the timeliness
of anomaly detection in weak current systems. The collaborative mechanism between deep learning prediction models and rule
engines can achieve early fault prediction, providing reliable proactive maintenance support for cableway weak current systems,
building weak current systems, and comprehensive traffic weak current systems. It has important theoretical value and practical
significance for improving facility safety levels and reducing downtime losses.
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