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Automatic Withdrawal Method Based on 2D Laser Radar for Small Ground Mobile Robot

LIJie, YUAN Xia, ZHAO Chunxia, LU Jianfeng
(School of Computer Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to resolve the withdrawal problem of small ground mobile robots in natural environment, the 2D laser
radar is used for environmental perception and terminal precise navigation, and an automatic withdrawal system is designed
and implemented. Firstly, an adaptive curvature filtering algorithm is proposed to process the radar data in advance. Then,
the scattered data is clustered in the process of detecting the guiding target according to the density and the nearest neighbor
measurement. The target detection and matching are carried out by using the geometric structure constraint between the
guiding target and the auxiliary target. Finally, the real-time obstacle avoidance and the optimal forward direction selection
are conducted based on the method of affected layer division and candidate direction estimation. Thus the robot is accurately
guided to accomplish automatic withdrawal. The automatic withdrawal system is validated in natural environment. And
some aspects of the automatic withdrawal system are analyzed experimentally. Experimental results show that the proposed
method can effectively accomplish the automatic withdrawal of the small ground mobile robot in natural environment.
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Fig.1 The components of system
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automatic withdrawal system)
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Fig.4 The results of clustering
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Fig.11 The experiment results of target detection
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6 %51t (Conclusion)
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