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Abstract:

The reference trajectory tracking is one of the most important issues in the field of tractor-trailer wheeled
mobile robots control. In this paper, the trajectory tracking control issues of a tractor-trailer wheeled
mobile robot has been significantly solved in the presence of structural uncertainties, hon-holonomic
constraints and external disturbance. The proposed scheme is based on a design that the tractor-trailer’s
state space representation is extracted from its dynamic and kinematic models and presented in a
companion form at first. In the following, by considering the state space representation of system, the
control algorithm is presented including two external and internal control loops. Toward this end, the
control law has been developed in the inner loop via input-output feedback linearization in a nonlinear
feedback form which is continuously eliminating the nonlinear dynamics of the system. Then, by using
a combination of the output that is produced in linearization steps with a terminal sliding mode control
algorithm and sketching a neural robust adaptive finite time controller in the outer loop, the accurate
and fast performance of the closed loop system has been guaranteed in the presence of uncertainties.
The proposed control algorithm finally guarantees the boundedness of closed-loop signals and accurate
finite time convergence of tracking errors. At the end, the effectiveness of the proposed scheme has been
demonstrated and shown through the extended Lyapunov theorem and simulated by MATLAB
application.
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Figure (1): Tractor-trailer mobile robot and its parameters
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. Underactuated
. Path-following
. Cartesian space
. Trajectory tracking
. Stabilization
. Sliding and skidding
. Dead zone
. Lock-in-place
. Loss of effectiveness
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10. Passivity

11. Singular perturbation
12. Backlash

13. Singularity

14. Switching

15. Chattering

16. On-axle hitching

17. Rayleigh-Ritz inequality
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