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Hierarchical potential field algorithm of path planning for aircraft

DAI Ji-yang, WANG Cun-song’, YIN Lin-fei, YANG Bao-jian, XIONG Jun-giang
(School of Information Engineering, Nanchang Hangkong University, Nanchang Jiangxi 330063, China)

Abstract: Traditional potential field algorithm is a common method of path planning for aircraft; however, it is not
applicable to cases like goal non-reach with obstacle nearby (GNRON), local minimum, no evaluation mechanism, etc.
A hierarchical potential field algorithm of path planning for aircraft is proposed to deal with the above problems. In this
algorithm, traditional potential function is modified with the segmented idea to solve the problem of GNRON. Rotational
force and forces between aircraft are introduced to solve the problems of local minimum and aircraft collision. Multilevel
and multidirectional path lattice are established using hierarchical method and the optimal path point is calculated. Thus,
the evaluation mechanism of potential field method is introduced. Finally, through numerical simulations, the traditional
potential field method, the improved potential field method and the hierarchical potential field method are compared in the
complex obstacle environment. Simulation results show that the proposed hierarchical potential field method is effective

and feasible.
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Fig. 1 Traditional artificial potential field method principle
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Fig. 2 Rotational force diagram
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Fig. 3 Hierarchical potential field principle diagram
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