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Multi-UAV emergency power inspection path planning method
considering multiple charging stations
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Abstract: Limited time for multi-UAV emergency power inspection requires prioritizing targets based on fault
probabilities. In order to improve the inspection efficiency, multi-charging stations can be introduced to reduce the
impact of insufficient endurance of UAVs. The problem is formulated as a multi-depot multi-visit team orienteering
problem and addressed using a genetic algorithm with a soft actor-critic (SAC) model. The algorithm first incorporates
two types of local search operators into the evolution process of the traditional genetic algorithm to optimize the
selection of multiple UAVs visiting targets and to reduce the flight path distance of the UAVs. Then, a method for
dynamically adjusting the parameters of the genetic algorithm using reinforcement learning is proposed. By using the
SAC model based on maximum entropy policy learning, during the iteration of the genetic algorithm, dynamically
adjusts crossover, mutation rates, and weight distance ratios in chromosome reinsertion based on past learning and

population state. Experiments show the algorithm's effectiveness in small and large-scale tests, with ablation

Kim B EA: 2024-07-04; FFHER: 2024-12-18.

HEWB: EXRARRYIEH EIH (72271076, 71971075, 71871079); 224548 H AR 43 & T H (2308085QG
233).

RERE: B

HA{E1F % . E-mail: ggwang2017@hfut.edu.cn.

2 S B S SC A, AT B SR AR B RS R IR A X AT TR R


https://doi.org/10.13195/j.kzyjc.2024.0795
mailto:gqwang2017@hfut.edu.cn

2392 = % 5

*x R £40%

experiments validating the local search operator's effectiveness and the superiority of the parameter tuning method.

Finally, the algorithm’s efficacy in various emergency scenarios is validated via simulations.

Keywords: team orienteering problem; multi-UAV; path planning; genetic algorithm; soft actor-critic
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p5-64-2-25 390 366 440 409.5 390 355.5 0.00 0.00
p5-64-2-40 805 606.5 850 702.5 810 720.5 0.00 —2.56
p5-64-2-45 870 654.5 935 720 890 705.5 0.00 0.00
p5-64-2-50 840 634.5 980 880.5 902 727.4 0.00 0.00
p6-62-2-25 528 509.4 588 575.6 510 498.5 0.00 0.00
p6-62-2-40 792 751.2 834 812.2 698 675.8 0.00 0.00
p6-62-2-45 862 854.6 978 970.6 798 768.9 0.00 0.00
p6-62-2-50 966 960.6 1026 978.8 895 875.5 0.00 0.00
p7-100-3-25 656 623 725 710.9 624 605.5 0.00 0.00
p7-100-3-40 852 805.3 997 979.5 812 802.3 0.00 0.00
p7-100-3-45 935 912.1 1068 1026.3 897 812.1 0.00 0.00
p7-100-3-50 1053 1033 1133 1071.5 1003 973.9 0.00 0.00
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