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Abstract

To address the challenge of limited drone range in executing long-distance transportation tasks,a segmented relay-

based drone logistics network planning method is proposed, utilizing a genetic algorithm. This method comprehensively considers
logistics demand and drone range limitations,aiming to minimize construction and operational costs. By designing network connec-
tivity judgment loops,evaluation index judgment loops,and iterative objective judgment loops, it achieves intelligent optimization
of the drone logistics network structure. The algorithm incorporates four operators that effectively control the number and loca-
tion of relay nodes,enabling the planning solution to progressively approach the global optimum. Through the construction of an
agent-based simulation model,it is demonstrated that the drone logistics network generated by this method can economically and
efficiently meet logistics demand, particularly suitable for long-distance urban transportation or logistics network planning in re-

mote mountainous areas. This method provides an innovative solution for the green and efficient operation of drone logistics net-

works.
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Fig. 1 Schematic diagram of the relay node planning problem
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Table 2 Parameter information of supply node and demand node
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Fig. 2 Logistics network planning method
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Fig. 3 Relay node optimization method
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Fig.4 Simulation iteration process
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Fig.5 Logistics network cargo flow diagram
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Fig. 6 Total cost of network construction and operation
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Table 5 Relay node coordinate positions

F5 X P
1 276.51 362.03
2 517.95 296.18
3 151.91 247.22
4 611.43 472,41
5 295.03 130. 10
6 234.26 507.92
7 415.32 470.27
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