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Research on Obstacle Avoidance Control of Lidar for USV Based on Self-apdjusting VFH+
LOU Hu, ZHAO Zeyu, RUAN Wentao, WU Zhengfeng, YUAN Mingxin
(College of Mechanical Electrical and Power Engineering, Jiangsu University of Science and Technology,
Zhangjiagang 215600, China)

Abstract: In order to solve the obstacle avoidance problem of a USV autonomously operating in unknown waters, a new self-
adjusting VFH + for obstacle avoidance control was proposed. The lidar detector was used by USV to obtain information of
surrounding waters. The histogram of obstacle vector field was established by dividing the sector units and the threshold value
suitable for the current situation was obtained by self-adjusting the threshold. The feasible candidate sectors of a USV were screened
out. The cost of candidate sectors was obtained, and the sector with the least cost was selected as the direction of USV. Numerical
analysis and water experiments show that the threshold sensitivity problem of the traditional VFH+ has been improved by adding the
threshold self-adjustment, and the success rate of the proposed algorithm can reach 96%, which satisfies the requirements of
autonomous obstacle avoidance control for USV.
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