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Error-Tracking Iterative Learning Control for Robot Manipulators With
Iteration Varying Lengths

CHEN Qiang' CHEN Kai-Jie' SHI Hui-Hui’ SUN Ming-Xuan'

Abstract In this paper, an error-tracking iterative learning control (ILC) scheme with iteration varying length is
proposed for the trajectory tracking of robot manipulators with arbitrary initial shifts. Firstly, a hyperbolic cosine-
shaped desired error trajectory independent of the desired trajectory is constructed to relax the identical initial con-
dition requirement in traditional iterative learning control. In the presented desired error trajectory, only one con-
stant parameter needs to be set in prior, such that the computation can be reduced, and the design of the desired
error trajectory becomes simpler. Then, the problem that the operating range of the robot manipulator varies with
the number of iterations is investigated, and an error compensation mechanism is established to compensate for the
error information of the non-operation intervals by defining virtual error variables. Consequently, the identical iter-
ative length condition in traditional iterative learning control can be relaxed. Based on the Lyapunov-like theory, an
iterative learning controller and a fully saturated learning law are designed to guarantee that the joint position of
the robot manipulator could track the given desired trajectory in the specified interval and the boundedness of the
estimation of the unknown parameters, respectively. Numerical simulation results are provided to demonstrate the
effectiveness of the proposed scheme.
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Fig.1  Desired error trajectory
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