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Coordinated Energy Optimization of Mobile Nests for Power-Line Inspection
Fangyu Li', Shaokun Huang', Yuanjie Fang?, Weiliang Zhang?

(1. State Grid Chaohu Electric Power Supply Company, Chaohu Anhui 238000,China;

2. School of Electrical Engineering, Chaohu University Chaohu Anhui 238000, China)
Abstract: To address the limited endurance of unmanned aerial vehicles and the coupled energy allocation among
mobile nests during long-distance inspection of transmission lines in mountainous areas, this paper proposes an
integrated energy model that simultaneously accounts for “nest movement, unmanned aerial vehicle charging, and
mission flight.” For the first time, the model is reformulated as a strictly convex quadratic program. By applying the
auxiliary problem principle to perform dual decomposition of the cross-regional coupling variables, a low-complexity
two-level iterative algorithm is designed to jointly optimize the driving path of the mobile nest and the unmanned
aerial vehicle charging strategy in parallel. Experiments on a real mountainous scenario with 25 transmission towers
demonstrate that, under 100% inspection coverage, the proposed method reduces the total system energy by more
than 12% and cuts the algorithmic runtime by 35% compared with state-of-the-art methods. Two switchable modes—
“fast inspection” and “battery protection”—further balance timeliness and battery lifespan. The study provides both
theoretical foundations and a practical implementation route for coordinated scheduling of mobile nests and
unmanned aerial vehicles.
Keywords: unmanned aerial vehicle inspection; mobile nest; energy optimization; auxiliary problem principle
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