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Design of a Robust Sliding-Mode Controller for Controlling Non-linear Robotic
Manipulators with Consideration of Actuator Saturation

A. Foroutan
A. R. Safa

Departement of Electrical Engineering, Faculty of Engineering, Golestan University, Gorgan, Iran
Departement of Electrical Engineering, Faculty of Engineering, Golestan University, Gorgan, Iran

Abstract

In this article, a robust sliding mode control scheme based on a neural network is proposed to control a robotic manipulator in the
presence of actuator saturation and external disturbances. In the proposed control method, the destructive effects of actuator
saturation are mitigated by using an actuator saturation compensation system based on the Type-2 Chebyshev neural network. The
presented control scheme has advantages such as fast convergence, small tracking error, robustness, and suitable performance of the
control system in the presence of actuator saturation and external disturbances. The weights of the neural network are obtained using
Lyapunov theory, and the stability of the closed-loop system is proven. The performance of the proposed controller is compared with
other controllers, and the effectiveness of the proposed control scheme is examined for different trajectories through numerical
simulations.

Keywords : Sliding Mode Control, Chebyshev Neural Network, Actuator Saturation, Manipulator, Actuator Saturation
Compensator, Lyapunov.
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