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Fig.1 UAV obstacle avoidance scene
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Fig.2 Lidar point cloud map
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Fig.6 Real time trap detection mechanism
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Fig.8 Dynamic threshold schematic diagram
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Fig.16 UAV motion process based on improved VFH
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Dynamic Obstacle Avoidance of UAV Based on Improved Vector Field
Histogram Algorithm

Fu Xiaowei, Wu Di, Zhi Chenyuan
Northwestern Polytechnical University, Xi’an 710072, China

Abstract: The traditional Vector Field Histogram (VFH) algorithm is easy to fall into local traps. Therefore, this paper
proposed an improved VFH algorithm based on trap detection mechanism and dynamic threshold updating strategy,
which is more conducive to path planning of UAV in local unknown environment; Aiming at the problem of UAV
obstacle avoidance in unknown complex environment, an obstacle avoidance algorithm based on A* algorithm and
improved VFH algorithm is proposed. Firstly, the UAV constructs the waypoint to the target based on A* algorithm
according to the information of the global known obstacles. Secondly, in the case that the target waypoint is
unreachable, the UAV performs local planning based on the improved VFH algorithm according to its own motion
state and the obstacles information detected by the lidar. In the local planning, the following improvements have been
made to the traditional VFH algorithm: Because the traditional VFH algorithm has no memory, it is easy to fall into
local traps in some special scenarios. This paper proposed a trap detection mechanism, which dynamically selects
historical information to supplement the memory of the VFH algorithm, and the UAV can autonomously detect the trap
and jump out in time. In this paper, a dynamic threshold update strategy is designed for the sensitivity threshold of the
VFH algorithm, so that the UAV can dynamically balance the safety of obstacle avoidance and the timeliness of
reaching the target in a complex or sparse obstacle environment. Finally, the effectiveness of the algorithm is verified
by simulation, which provides a solution to the problem that the traditional VFH algorithm is easy to fall into local traps.

Key Words: rotor UAV; autonomous obstacle avoidance; A* algorithm; VFH algorithm; path planning
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