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Adaptive motion guidance method of avoiding or tracking aerial
targets for unmanned aerial vehicles

NIU Yifeng, LING Lihua
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract: Avoiding or tracking aerial targets for UAVs (unmanned aerial vehicles) can be regarded as a nonlinear motion guidance and

control problem. In such kind of tasks, both of UAVs and targets have high maneuverability and time sensitivity. According to these characteristics,

a motion guidance method in fine time based on Lyapunov stability theory was proposed. A framework for solving the two problems was constructed ,

then collision avoidance and maneuvering target tracking problem were transformed into reaching virtual target and rendezvous problem respectively.

The problem of collision avoidance of UAVs was converted into the control problem of realizing parallel navigation, and then the guidance law was

designed using the Lyapunov stability theory. For the problem of tracking maneuvering target, the guidance law was designed according the

requirement of rendezvous based on former guidance law. The simulated experiments in a Gazebo platform were conducted, and results showed

that the proposed method can effectively avoid larger maneuver overload for UAVs, thus having better adaptability for time-varying and

parameters.
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Fig. 1 UAV Motion guidance by guidance law
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Fig.2 Closed loop task process of tracking or avoiding

air object based on the current state
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Fig.3  Geometry of UAV collision avoidance
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Fig. 15 Simulation results of UAV target tracking in

obstacle environment from Rviz
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Fig. 16  Trajectories of UAV target tracking in

obstacle environment
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