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Research on Key Technologies of Holographic State Perception for
Transmission Lines
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Abstract : To address fragmented monitoring, weak data collaboration and delayed risk identification in
transmission-line operation and maintenance, a digital twin—based holistic perception system is
proposed. The system builds a four—layer architecture covering field sensing, edge aggregation, twin
mapping and intelligent applications. It integrates distributed optical fiber sensing, MEMS sensors,
micro—meteorological devices, visual inspection and insulator monitoring, and forms a continuously
computable state profile through time synchronization, data governance, feature extraction, evidence
fusion and dynamic model updating. A pilot application shows that the system can support low—
latency state mapping, abnormal condition recognition, risk warning and maintenance decision-
making, thereby improving proactive and refined transmission-line operation and maintenance.
Keywords : digital twin; transmission line; holistic perception; edge computing; data fusion; intelligent
operation and maintenance
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