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An Adaptive Planning Algorithm for 3D Flight Track of Un-
manned Aerial Vehicle in Patrol Tasks

ZHAQO Zhaona',LI Liyan' ,ZHANG Yunxia' , FAN Ying' ,FENG Xiao'"*""
(1. State Grid Electric Power Space Technology Company Limited, Beijing, 102200, China;2. School of Cyberspace Security, Beijing

University of Posts and Telecommunications,Beijing,100876,China)

Abstract: Conventional methods are prone to convergence to the local optimal flight track and poor precision
of global searching when solving the flight track planning problem of patrol unmanned aerial vehicle in com-
plex environment. A Non-linear Weibull Flight Reptile Search Algorithm (NWFRSA) is proposed for adap-
tive planning of patrol unmanned aerial vehicle track. An improved Iterative Chaotic Map with Infinite Col-
lapses (ICMIC) initialization strategy is introduced to improve the diversity and quality of the initial flight
track solutions. The non-linear evolutionary factor of S-type feature function is used for the exploration and
mining equilibrium of the global optimal flight track. The Weibull flight operator mutation strategy is de-
signed to make the algorithm skip from a local optimal flight track,enrich the search space,and improve the
convergence precision. Meanwhile, the flight track planning model of patrol unmanned aerial vehicle is con-
structed,and the weight objective function of the model considering flight track length,flight altitude, flight
angle,and threat is designed. The flight track planning in three-dimensional space is converted into a multi-
objective optimization problem under constraints. Experimental results show that in flight environments with
different levels of complexity and distribution of obstacle threat areas,compared with Particle Swarm Optimi-
zation (PSO) , Butterfly Optimization Algorithm (BOA),and Reptile Search Algorithm (RSA), NWFRSA
can effectively reduce the cost of track (4. 53% — 34. 47%), improving the efficiency and safety of patrol
tasks.

Key words: patrol unmanned aerial vehicle; flight track planning; reptile search algorithm; chaotic map;

Weibull flight operator
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