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Three-dimensional Path Planning for Unmanned Aerial Vehicles
Based on Principles of Stream Avoiding Obstacles

LIANG Xiao'?, WANG Honglun''? * , LI Dawei'?, LV Wentao'?

1. Science and Technology on Aircraft Control Laboratory . Beihang University , Beijing 100191, China
2. Research Institute of Unmanned Aerial Vehicles , Beihang University , Beijing 100191, China

Abstract: Using the principles of fluid computation. a three-dimensional (3D) path planning method for unmanned aerial ve-
hicles (UAVs) is studied by imitating the natural phenomenon of a flowing stream\@mi'ding obstacles. First, an analytical so-
lution of the steady 3D ideal flow acting on a single spherical obstacle is used to‘*imit’ate the movement of a UAV. Then, a ro-
tation-translation matrix in combination with the stream data are designe o\gsm‘erate streamlines when there are multiple ob-
stacles in arbitrary positions. To verify the effectiveness of the metho?gnﬂ'introduce the method of numerical simulation, the
fluid model and numerical solution suitable for 3D path planning‘a\rgex\jmélyzed. Finally, the streamlines that satisfy the maneu-
verability constraints of the UAV are selected as the fl'gght p\a\i&lg\?'Length of the path and times of motion in longitudinal and
latitudinal directions are chosen as sub-objective fynctio 0 make a comprehensive evaluation. Simulation results demon-
strate that in analytical paths, the model of spheriQaT\gbs}acles will reduce computation, and paths distribute in a ribbon from
the starting to the finishing area; the nume\riq%%@t?'rs'can deal with complex terrain, and paths distribute in a planned space.
Both methods based on fluid flow ca av\%ﬂj‘o&ll minima of a potential field, satisfy UAV constraints and provide multiple al-

ternative paths. In addition, the paths‘are‘smooth and have the optimal characteristic of flow{\aﬁh‘bad obstacles.
b 4

o X . . : : § N . i
Key words: unmanned Qe{ékseh les; three-dimensional path planning; fluid mecb{rﬁc}; maneuverability constraints of
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UAV; comprehensive evaléa’tion l. ¢

N1 e
w'\ r
\\Re
A
\\ {3‘
\ ¢
Q)

Received: 2012-08-01; Revised: 2012-11-22; Accepted: 2013-01-07; Published online: 2013-01-22 14:50
URL: www. cnki. net/kems/detail/11. 1929. V.20130122. 1450. 003. html
Foundation item: National Natural Science Foundation of China (61175084)
* Corresponding author. Tel.: 010-82317546 E-mail: hl_wang_2002@yahoo. com. cn
© MM YwEH  http://hkxb.buaa.edu.cn



