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Vehicle Route Planning Method for Cooperative Power Inspection
by Inspection Vehicles and Drones
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Abstract: Power inspection drones have limitations such as short endurance and weak mobility over
long distances. Therefore, electric companies have employed a new operation mode through cooper-
ative inspection using drones and inspection vehicles. This mode can also be called vehicle-drone co-
operative inspection and can be used to realize the complementary advantages of drones and inspec-
tion vehicles. The mode is usually used for large-area transmission line inspection operations. In the
cooperative inspection process, the driving path of the inspection vehicle directly impacts the
drones’ task allocation scheme and inspection efficiency. This study considers the operational charac-
teristics of cooperative inspection and combines the site selection of parking spots, drones’ task allo-
cation for each parking spot, and inspection vehicle route planning problems. Accordingly, an in-
spection vehicle route planning model is constructed for vehicle-drone cooperative inspection opera-
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tions considering the drones’ tasks at each parking spot. The optimization goal of the model is to
minimize the total operation time required by the inspection vehicle to complete all the inspection
tasks. A multi-layer nested heuristic algorithm is designed to solve this model. This algorithm solves
the approximate global optimal site selection scheme for parking spots and the approximate optimal
driving path of the inspection vehicle under this scheme. Finally, a case study based on actual tower
data is used to demonstrate the effectiveness of the algorithm. The proposed algorithm yields a se-
quence of parking spots and driving paths visited by the inspection vehicle during each working day.

The results of this study can be used as a reference for power companies when designing a schedul-

ing plan for vehicle-drone cooperative inspection operations.
Key words: intelligent transportation; vehicle routes; heuristic algorithm; vehicle-drone coopera-

tive inspection; task assignment
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