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Model predictive control for trajectory tracking of robot manipulators

based on extended state observer

Yan Tao, Qiu Xiang, Liu Andong, Yu Li
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

A model predictive control method is studied based on extended state observer ( ESO) method for trajectory
tracking control of robot manipulators with model uncertainties and external disturbances. The model uncertainty
and external disturbance are treated as lumped disturbance of the manipulator, and linear extended state observers
are designed to estimate and reject the lumped disturbance. A model predictive controller is then designed for the
robot manipulator without the lumped disturbance to realize the trajectory tracking, and the parameters of controllers
are not needed to tune in the proposed design method. Moreover, the asymptotic stability of the extended state ob-
servers is analyzed. Finally, the proposed predictive control method is applied to trajectory tracking of KUKA
youBot robot manipulators with 5-DoF, and the experiment results show the effectiveness of the proposed method.

Key words: robot manipulator, trajectory tracking, extended state observer ( ESO) , model predictive control

— 933 —



