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Abstract:

In recent years, wheeled mobile robots have found a prominent place in various fields such
as medicine, agriculture, and military applications. Due to their simple design and low
production cost, these robots are recognized as efficient and cost-effective tools for
performing diverse tasks in different environments. This paper presents a novel control
strategy for non-holonomic mobile robots based on LPV models. The proposed controller
aims to ensure the dynamic stability of the system while enhancing its resilience to actuator
faults and input saturation, which are common in operational scenarios. The design process
involves solving a set of linear matrix inequalities (LMIs) to determine the optimal
controller parameters. Furthermore, to cope with actuator faults, an extended Kalman filter
(EKF) is utilized for accurate system state estimation and parameter variation identification.
Simulation results demonstrate that the proposed controller can precisely track the
reference trajectory while maintaining its stability and accuracy even under actuator faults
and control signal saturation.

Keywords: Extended Kalman Filter (EKF), Fault-Tolerant Control, LPV Controller,
Mobile Robot, Trajectory Tracking.
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