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Table 1 Path smoothness degree generated by different
algorithms without obstacles
ZK/m I /m A
Fast planner 38.0 43.8598 0.866
ASCER 38.0 39.4438 0.963

) (b) Fast planner®A: sk V
K4 Bukxttt
Fig.4 Trajectory comparison
ARFEIET 5 To AURE AT E N B A 20
MR BTN RATH R IR as R K 2.

(a) AL SR BT

&2 TAMERRRET KTHEHEE
Table 2 Robust performance of UAV flying under
different algorithms

RIMALE/(n/s”) | PN/ (m/s®)
x 0.497 0.10961
Fast planner y 0.134 0.00028
z 0.107 0.00035
x 0.234 0.09247
ARSI y 0.105 0.00018
z 0.081 0.00021
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Fig.5 Autonomous navigation of UAV in real environment

(@) RIS
K6 JCAMLHARHGISE
Fig.6  UAV target recognition results
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Table 3 Compares the effects of different path planning
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Path Planning Algorithm of Rotor UAV Based on Improved Hybrid A*

Peng Jincheng, Peng Xiafu, Zhang Xiaoli, Chen Jinwen
Xiamen University, Xiamen 361102, China

Abstract: During the flight of a quadrotor UAV with autonomous navigation, the non-smooth path will cause the UAV to
quickly rotate or flip, causing problems such as target loss and low detection accuracy. In this paper, combined with the
kinematics and dynamics models of the quadrotor UAV in three-dimensional flight, the path planning searches for a
smooth and stable trajectory, thereby improving the accuracy of target recognition. The improved Hybrid A* algorithm is
applied to the three-dimensional path search of the front end of the quadrotor UAV. The back-end performs nonlinear
optimization and smoothing processing on the trajectory generated by the front-end, and performs nonlinear optimization
processing on the position, velocity, acceleration and angular velocity of each path point in the path planning to obtain a
smooth, robust and safe trajectory. By improving the robustness of the thrust acting on the UAV, the accuracy of the
UAV's target recognition, detection and reconnaissance is ultimately improved. Compared with the fast planner, the
robustness of the UAV's fast flight has been improved, the smoothness of the path improved by 1.1, the accuracy of
target recognition improved by 1.15, and the number of lost targets has been reduced by 50%. By improving the heuristic
function of Hybrid A* and the non-linear optimization of the control points at the back end, the quadrotor UAV can fly
smoothly and stably, which improves the accuracy of target recognition.

Key Words: rotor UAV; autonomous navigation; autonomous obstacle avoidance; target recognition and detection;
path planning
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