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Hole-finding strategy for charging gun operated by robot based on contact
state recognition

XU Jian-ming, HU Song-da, DONG Jian-wei, YU Lit
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: Based on the recognition of the contact state, a hole-finding strategy is studied for the operation of the electric
vehicle charging gun (EVCG). A method for identifying the contact state in the EVCG hole-finding process is proposed
based on the linear segmentation algorithm of the support vector machine (SVM) with contact force as the basic feature.
For the end-face contact state, two-point contact state, and three-point contact state, the hole-finding velocity trajectory
planning methods of the centripetal force direction, the lateral force direction and the torque direction are respectively
given under the coordinate system of the charging gun plug. Furthermore, a hybrid force/position control method is
proposed for tracking the Z-direction hole-finding assembly force and the XY plane hole-finding velocity trajectory.
Finally, based on the constructed 6-DOF collaborative robot and EVCG and its holder as the experimental platform, the
accuracy and effectiveness of the proposed strategy are verified through experiments.

Keywords: contact state recognition; hole-finding strategy; robot; charging gun; support vector machine; trajectory
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