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Research on UAV path planning based on improved snake
optimization algorithm

Wang Ligang He Zhixiang Dong Qin
(Guanghan Branch of China Civil Aviation Flight Academy, Guanghan 618307, China)

Abstract: To improve the reliability and safety of unmanned aerial vehicles (UAV) flying in complex mountainous
environments, an improved snake optimization algorithm for UAV path planning is proposed. Firstly, a drone
environment model and a mountain peak threat model were constructed by combining digital elevation information and
complex terrain threats. Secondly, an improved snake optimization algorithm is proposed, which integrates traditional
snake optimization algorithms with cellular automata for unmanned aerial vehicle path planning. The niche technology
and optimal local jitter are introduced to avoid the algorithm falling into local optima and improve global search ability.
Finally, simulation experiments are carried out in three scenarios to verify the effectiveness of the proposed method. The
experimental results show that the average path length of the proposed method is 2.201, 1.801 and 2.187 km
respectively in three complex scenarios, and the average convergence time is 14.8, 13.9 and 14.9 s. Compared with
other path planning algorithms, the generated path has good practical effect on real UAV operation.

Keywords: UAV; snake optimization algorithm; cellular automata; path planning; niche technology
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Fig. 2 Mountain threat model
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Table 2 Comparison of path planning indexes of different

algorithms

Bk Ys L,/km S, T /s Sy
CHk[10] 1 2.423  1.21 16.7  2.33
2 1.831  0.98 18.6  1.58
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LY R RS 1 2.394  0.79 18.5  2.34
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