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Fig. 6 Simulation results of maximum operating
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Cooperative path planning for multi-sprayer-UAVs

KAN Ping' ?, JIANG Zhaoliang' ** * , LIU Yuhao' ?, WANG Zhenwu'* ?

1. Key Laboratory of High Efficiency and Clean Mechanical Manufacture s Ministry of Education ,
School of Mechanical Engineering s Shandong University, Ji’ nan 250061, China
2. Rizhao Intelligent Manufacturing Institute , Shandong University , Rizhao 276800, China

Abstract: In order to achieve collaborative work and improve operation efficieniy\of multi-sprayer-Unmanned Aerial Vehi-
cles(UAVs) , a cooperative path planning algorithm for multi-sprayer-UAVs basé@,@w‘t’he improved Particle Swarm Optimiza-
tion(PSO) is proposed. Considering the working area’s shape and sizé\?\é;thé operating parameters of sprayer-UAV, the
working area of each UAV is divided. The full coverage route in eacPi@}e;!is generated by grid method. The operation dis-
tance during one trip of each sprayer-UAV is used as the algorithm{\ggﬁmization variable. Under the condition that the replen-
ishment time of each UAV meets the interval distr\ibut’gxk'{:ynstraint, four factors of replenishment frequency, total
replenishment time, total operation time and miniTum r&?}erﬁshment interval are comprehensively considered. constituting
the objective function. The improved PSO aIgori%nﬁs})abplied to optimize the position of return points and return sequence of
UAVs. The simulation results show that comﬁérﬁd with the maximum operating distance planning and the minimum return dis-
tance planning., the proposed planni g Iq&\l“tk:ﬁw’show better performance and better operation area adaptability, which

proved its effectiveness and practicability \\’
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