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Collision Avoidance Planning for Unmanned Aerial Vehicles Based on Spatial Motion Constraints

LUO Xiong-feng and ZHAI Xiang-ping

College of Computer Science and Technology,Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China

Abstract In three-dimensional space,how to conduct motion planning when unmanned aerial vehicles(UAV) facing moving ob-
stacles is an interesting research direction. In dynamic environments. traditional algorithms based on the speed obstacles mainly
aim at two-dimensional robots, which realizes obstacle avoidance actions by selecting velocities from the reachable velocity set out
of the collision velocity set. This paper generalizes algorithms based on the current positions and velocities of UAV and obstacles
to calculate the set of velocities that will cause collisions. According to the maximum speed and maximum acceleration of UAV,
the velocity space that can be reached at the current moment is restricted. Different strategies are formulated for the needs of
various scenes and are selected in a specific method in this subtraction set,so as to avoid obstacles in a three-dimensional scene
with specific requirements. Aiming at the scene where UAV abstracted as spherical travels to the destination by avoiding spheri-
cal obstacles in 3D space,this paper verifies the obstacle avoidance algorithm by combining C+ -+ and blueprint programming. It
captures the movement trajectory of different strategies and records the corresponding consumption time, which demonstrates
that the proposed algorithm can effectively complete the dynamic obstacle avoidance task of UAV in three-dimensional space.

Keywords Dynamic environments, Collision avoidance, Motion planning, Velocity obstacle, Reachable velocity set
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