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Optimization Method for Multi—-UAYV Collaborative Scheduling

XUE Yuning, LIU Ying, ZHU Jie, HUANG Haiping
(School of Computer Science , Nanjing University of Posts & Telecommunications, Nanjing 210003, China)

Abstract: A multi drone collaborative charging data acquisition architecture is proposed to address the issue of shortened lifespan in energy
limited wireless sensor networks. Firstly, a three—dimensional task model is constructed, taking into account the energy consumption con-
straints of unmanned aerial vehicles, sensor charging requirements, and communication loss mechanisms. A mixed integer programming prob-
lem is established with the goal of maximizing the number of system operating cycles. On this basis, a hybrid optimization algorithm is de-
signed to integrate the global path generation capability of evolutionary algorithms with the local refinement adjustment strategy of variable
neighborhood search, while using hierarchical coding to coordinate task allocation and path planning. The results of 225 sets of multi—scale
scene experiments show that the average relative percentage deviation of the proposed algorithm is only 0.81%, significantly better than parti-
cle swarm optimization algorithm (16.85%) and simulated annealing algorithm (4.71%). This algorithm provides an efficient solution for
strong NP hard problems, increasing system lifetime by over 40%.
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Table 1 ARPD of various algorithms under different variables

*1 ARAZTETEEEMARPD

o . ARPD
AT REMH EAVNS SO SA
small 1.66 16.58 2.38

s medium 0.47 13.85 4.39
large 0.30 20.11 7.35

5 0 9.53 7.37

10 0.56 13.50 5.34

m 15 0.60 17.21 3.39

20 1.11 21.67 4.33

25 1.78 22.31 3.09

200 0.63 19.94 7.17

400 1.22 19.97 6.36

n 600 0.95 16.33 2.68
800 1.24 16.49 6.40

1000 0 11.50 0.93

22.2 0.89 17.86 5.98

E,. 444 0.70 16.11 467
66.6 0.84 16.57 3.47

SFHIfE 0.81 16.85 4.71
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