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UAYV path planning based on FB-RRT " algorithm

Li Xinkai Meng Yue
(College of Intelligent Science and Technology, Xinjiang University, Urumqi 830017, China)

Fang Tiexin Zhang Hongli

Abstract: In order to solve the problems of high sampling and search randomness, poor environmental adaptability and
unsmooth planning path of bidirectional RRT" algorithm in the process of UAV global path planning in complex
environments, this paper proposes a bidirectional fast stochastic tree star path planning algorithm (FB-RRT" ) that
integrates step size strategy. Firstly, in order to solve the problem of high sampling randomness, a sampling strategy
with target bias is set up to reduce the number of blind random samples. Then, the dynamic random step size of the
fusion angle and obstacle environmental parameters is used to improve the environmental adaptability of the algorithm.
Finally, in order to solve the problem of too long planned path, the path clipping and B-spline optimization strategy are
combined to effectively remove the redundant turning points, so as to obtain a better path, MATLAB experimental
results show that compared with the B-RRT" algorithm, the average planning time is reduced by 58% and the average
path length is shortened by 11. 9% , which shows that the improved FB-RRT" algorithm has efficient planning ability.
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15. return T1,T2 = (V,E)

16. end if

17. end if
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19. end for
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Fig. 1 Expansion diagram of bidirectional RRT " algorithm
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Fig. 7 Schematic diagram of optimization by adding control points
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Fig. 8 Simulation experiment diagram of 2D environment
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Fig. 9 Planning time of the four algorithms in 2D environment
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Fig. 10  Path lengths of the four algorithms in 2D environment

BRAA , 45 109 [ 2 A A B AN 3R 2 TR, RS ) %
SChy P AR A R 5 R AR AR 2 L L A FRBE Y RS 4 2 A
0.054 7. FC ABLAYI AN M g 45°, T K AR AL K 70°,
BN AT Ly =2 m, e K D,.. =230 m, &%
K S=1m,K, =35 m, ARSHE _fHIEk ESEH
Al L 30 YHCA 50 W, MR T8 bR R e 30 5%, 6 LB ok
RRT.RRT" IKIMA BH &K B-RRT" Bk,

HI 11 ISR 3 mI . e faf B = 4E 358 T, FB-RRT ™ 3R
FH 00 T S R s o EL A T A Ay 3 AR BRLA T LA ]
#, BAREIAE, FB-RRT ™ #6328 17 R} ] A7 b B-RRT™ |

100 ~
80
60 +
40 |

20 +

80

(a) FB-RRT*(ours)

100

x2 HEZHREREFYLRER
Table 2 Coordinate information of obstacles in simple
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Fig. 12 Planning time of the four algorithms in 3D simple environment
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