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Research on a Path Planning and Trajectory Tracking
Method for UAVs Based on Improved RRT Algorithm
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Control Research Institute, Xi’'an 710076, China)

Abstract: In order to figure out good and flyable trajectories quickly for UAVs in 3D dynamic envi-
ronment, a path planning and tracking method for UAV based on the rapidly-exploring random
tree (RRT) is proposed in this paper, carries out the UAV flight dynamic constraint on the
planned route points, and designs a local route dynamic optimization strategy. Aiming at the prob-
lem of large tracking error when the traditional route tracking control law tracks relatively zigzag
route, the speed and accuracy of the route tracking control algorithm are improved by introducing
the attitude instruction from the planning algorithm into the attitude control loop. On this basis, a
UAYV verification platform is built in this paper, which is used to complete the autonomous obsta-
cle avoidance flight test of UAV, verify the effectiveness of the algorithm, and evaluate the per-
formance of the algorithm.
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Fig. 1 The scheme of dynamic restriction for fixed-

wing UAVs in 3D space
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Fig. 2 The simulation result of path planning for fixed-wing UAVs

HI & 2 AT LA Y, 2 SO LAl H AT s Bk e %
3 T 15 DX St 2 [ 38 T AL 30 1 27 495
1.3 3B i ik 3h A5 1L SR g

RRT A % 1R 77k 2 — b 4 Joy WL 3 3803k, 1 3l
BB N T RS B RS R
(AT B (AT 3D+ T BOUBLIHS i AN 522 A0 AN F T HEAT i
R i E L Y

14+
127 D B S A B
st

10+ oq*a

8 *

E
=6

4+ R o g

2 * etarget

0

_2'I 1 1 1 1 1 1 1 1 1 1 ]

-12-10-8 6 -4 -2 0 2 4 6 8 10

x/m
3 BIERETHMBENL

Fig. 3 Path re-planning in dynamic environment
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Fig. 4 Trajectory tracking control law
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Fig. 5 Simulation results of trajectory tracking
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Fig. 6 Platforms for flight tests
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Fig. 7 Obstacle avoidance by fixed-wing UAV
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Fig. 8 Lateral deviation of trajectory tracking
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Fig. 9 Obstacle avoidance by quadrotors UAV
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Tab.1 Planning time step and planning time

Bl i ] 224 /s R A /s e R AL A /s
0.1 0.131 0.145
0.2 0. 042 0.048
0.3 0.012 0.015
0.4 0. 006 0. 007
0.5 0. 002 0. 002
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