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Design of Cloud-Edge Fusion Based Command System for

Power Construction Front Line *
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Abstract: To address the issues of low efficiency and high safety risks in power construction site management, an intelligent command
system based on cloud-edge fusion is proposed. The system adopts a collaborative architecture of cloud computing and edge computing,
constructing six core modules, i. e., construction operation management, video terminal management, intelligent device management,
transmission line tower management, data analysis, and safety management. The construction operation management module optimizes
task scheduling through a multi-source information fusion situational awareness algorithm. The video terminal management module em-
ploys adaptive encoding parameter adjustment and anomaly detection algorithms to achieve real-time image analysis. The intelligent de-
vice management module monitors equipment status based on a health index evaluation function and time-series prediction models. The
tower management module utilizes a comprehensive risk assessment model for 3D solution simulation. The data analysis module applies
a multi-dimensional data fusion algorithm to enable multi-faceted data mining. The safety management module integrates fault detection
models and energy assurance algorithms to provide Al-powered risk warnings. Case validation demonstrates that the system reduces data
transmission latency by 30% ,achieves a risk identification accuracy of 92% ,and improves the average response time of functional mod-
ules by 76.8% ,effectively enhancing the intelligence level of construction management.
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