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Multilevel collision avoidance approach for lidar based robots to overcome
trap of V-obstacle

WEI Rui-xuan, NI Tian®, XU Zhuo-fan, ZHAO Xiao-lin
(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: Lidar is widely used in the obstacle avoidance field of the ground mobile robot because of its high resolution of
angle and range, but its inherent characteristics of detection may induce robots to be caught in the trap of V-obstacle easily,
and increase the cost of planning path. Thus, the detection zone of lidar is divided into the indistinct avoidance region, the
precise avoidance region and the emergent avoidance region respectively based on deep analysis of relationship between
its accuracy and detection range, furthermore, a multilevel obstacle avoidance method is proposed. An obstacle avoidance
algorithm based on neural networks is designed for the indistinct avoidance region, while in the precise avoidance region,
collision avoidance is realized by tracking the boundary laser points. Simulation experiments verify that compared to
traditional collision avoidance methods based on lidar, the proposed approach can not only make the robot avoid being
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caught in the trap of V-obstacle, but also generate the avoidance path at a smaller cost.
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