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Line- grasping control of de-icing robot based on k-nearest neighbor

reinforcement learning

Wei Shu-ning, Wang Yao-nan, Yin Feng, Yang Yi-min
(College of Electrical and Information Engineering, Hunan University, Changsha Hunan 410082,China)

Abstract: Flexible mechanical characteristic of power lines induces difficulties for line-grasping control of de-icing
robot. A line-grasping control approach for de-icing robot combining with k-nearest neighbor (KNN) algorithm and Rein-
forcement learning (RL) is proposed in this paper. In each learning iteration this approach makes use of KNN algorithm
based state perception mechanism to select k-nearest states, and then the weighted k states are used to choose an optimal
action. Expressing a continuous state by k-nearest discrete states, this approach effectively overcomes the computational
convergence and the curse of dimension problems in traditional continuous state space generalization methods. By means
of RL algorithm’s ability of perception and learning in environment, the approach can tolerate possible robot model errors,
robot arm’s attitude errors and environment interferences to line-grasping control. The approach is presented in detail and

the simulation results of line-grasping control based on this approach are given in this paper.
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