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Path Optimization for Drone-ground Vehicle Joint Delivery in Restricted Areas

WU Xuejie, WANG Minke, HU Haohao
(School of Airport Engineering, Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract: With the rapid development of e-commerce in China, the express delivery industry faces challenges such as high transportation costs

and numerous restricted areas. To address these issues, a joint delivery method involving trucks, drones and tricycles was proposed. A joint

delivery path optimization model for drone-ground vehicles in restricted areas was established to minimize transportation costs. The improved

adaptive large neighborhood search (IALNS) algorithm was employed to solve the problem. Experimental results indicate that the IALNS

algorithm outperforms the Gurobi and adaptive large neighborhood search (ALLNS) algorithms. Under the same customer location conditions,

the drone-ground vehicle joint delivery model can reduce transportation costs by approximately 34.51% compared with the traditional truck

delivery model. Compared with the truck-drone joint delivery model and the truck-tricycle joint delivery model, it can reduce costs by about

27.47% and 18.92% ., respectively. These results indicate that this joint delivery approach can significantly lower transportation costs and

provide a feasible reference for optimizing urban logistics distribution networks.

Keywords: area restriction; drone-ground vehicle joint delivery; improved adaptive large neighborhood search
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