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Composite Learning Control for Variable Load Flexible Manipulator

CAO Huailei, DENG Wenxiang, YAO Jianyong

(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Aiming at the trajectory tracking control problem of flexible link manipulators with
varying tip load mass, a composite learning control (NNDORC) method combining radial basis
neural network (RBFNN) and disturbance observer (DOB) is proposed. This method adopts
RBFNN to approximate the nonlinear uncertainty caused by flexibility of links, and constructs
DOB to estimate real-time concentrated disturbances including load change, nonlinear friction and
RBFNN approximation error. The controller feedforward compensation design facilitates
improving the system tracking performance, and the corresponding robust feedback control law
ensures the system stability. The Lyapunov stability theory verifies that the proposed control
method can guarantee the boundedness of the tracking error and the stability of the closed-loop
system. Comparative experiments on the flexible manipulator platform show that the proposed
control method can maintain the tracking accuracy within 0. 5% under different loads, and the
error change caused by the varying loads gets below 2%. Compared with the control method only
using neural network, the proposed method improves the tracking performance by 24. 7 %.
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Fig. 1 Physical model of flexible manipulator
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Fig. 4 Flexible manipulator experiment platform
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