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Application and efficiency analysis of intelligent inspection
in overhead contact line operation and maintenance
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Abstract

ntelligent inspection technology is profoundly transforming traditional maintenance modes for overhead contact systems. This paper
systematically elaborates on the applications of unmanned aerial vehicles (UAVs), intelligent image recognition, and fault prediction
and health management. It particularly analyzes their effectiveness across four key dimensions: fault discovery, plan scheduling, cost
budgeting, and team operations. The research demonstrates that UAVs and intelligent image recognition enable real-time detection
and precise localization of defects. Predictive maintenance models, fueled by multi-source data fusion, drive the shift of plan
scheduling from “fixed cycles” to “dynamic windows.” Data-driven cost budgeting enhances the accuracy of resource allocation,
while closed-loop work order management reshapes team operations from passive tasking to proactive intervention. Practice confirms
that intelligent inspection, through systematic innovation in these four dimensions, establishes a data-driven, proactive maintenance
regime, significantly improving the precision, efficiency, and safety of OCS maintenance.
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