Operations Research and Fuzziology iz& 5112, 2020, 10(3), 198-204 Hans iXJ
Published Online August 2020 in Hans. http://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2020.103021

Research on UAV Search Path Planning
Based on Improved Genetic Algorithm

Jiangyang Liu, Zhihua Song, Han Zhang, Dadi Fang, Xionghui Leng, Zhongliang Zhou

College of Equipment Management and UAV Engineering, Air Force Engineering University, Xi’an Shaanxi
Email: 2388140272@qg.com

Received: Jul. 13", 2020; accepted: Jul. 24", 2020; published: Jul. 31, 2020

Abstract

Aiming at the problem of UAV searching for the target with uncertain moving speed and direction,
this paper designs a search path planning algorithm based on improved genetic algorithm. The
traditional method based on analysis has not strong adaptability and is not convenient for the rea-
lization of computer automatic calculation. In this paper, a search path planning algorithm based
on improved genetic algorithm is proposed, which considers the probability time and other para-
meters of the target moving direction as a dynamic artificial potential field, improves the adapta-
bility of the algorithm for solving the search path planning problem, and has a high degree of
adaptability and automation for the complex search area and the target moving probability. Ac-
cording to the idea of survival of the fittest in genetic algorithm, a more optimal search path is se-
lected. In this process, the path point of UAV is regarded as the gene of organism; the search path
is regarded as the chromosome of organism; and then the search path is optimized through hybri-
dization, selection, mutation and other operations. Then, an example is set up for simulation cal-
culation. From the simulation results, we can see that the search path planning algorithm based on
the improved genetic algorithm is feasible, and has the advantages of flexibility, efficiency and au-
tomation.
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Figure 1. Ground projection diagram of UAV detection field of view
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Figure 2. View angle range diagram of UAV
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Figure 3. Grid diagram
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Figure 4. Schematic diagram of cross operation
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Figure 5. Schematic diagram of mutation operation
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Table 1. Probability table of possible target heading distribution
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Figure 6. A schematic of the calculated UAV’s search path
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