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Adaptive Sliding-mode Controller Design for Non-holonomic Wheeled Mobile Robots
with External Disturbances and Uncertainties

Hossein Mirzaeinejad Associate Professor, Department of Mechanical Engineering, Shahid Bahonar University, Kerman, Iran

Abstract

In this study, the trajectory tracking control of a non-holonomic mobile robot is accomplished. The control law consists of two parts.
The first part of the kinematic control includes controlling the posture tracking errors. In the dynamic control part, using the desired
values of the velocity calculated in the kinematic controller, suitable values are obtained for the torques applied to the wheels.
Dynamic control rules are designed by adaptive sliding mode control method. The adaptive part will be calculated online according
to the system conditions. In the following, the stability of the control system will be proved by Lyapunov method. To better evaluate
the performance of the proposed control system, the obtained results are compared with the nonlinear sliding mode control method.
The results show that the proposed control system has a good performance against nonlinear effects, uncertainties and disturbances.

Keywords: Mobile robot, Uncertainty, Non-holonomic constraint, Adaptive sliding mode control
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