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Abstract: Practical tracking control for a class of uncertain variable speed wind turbine (VSWT) systems is investigated
in this paper. Different from the existing literature where strict constraints are imposed on the system uncertainties and
reference signals (e.g., system parameters must be known, disturbance must be smooth or has known upper bound, and
moreover, the reference signal must be twice differentiable), in this paper, all the system parameters are unknown, the
disturbances are not necessarily differentiable or have known upper bounds while the reference signals are only first-order
differentiable, and hence those result into the ineffectiveness of the traditional control methods. For this, an error system
is derived firstly whose stabilization implies the tracking of the original system. Then, by choosing appropriate Lyapunov
functions for the error system, adaptive dynamic compensation technique is incorporated into the backstepping control
framework, and an adaptive state feedback controller is explicitly constructed which ensures that all signals of the closed-
loop system are bounded while the rotor speed practically tracks the desired one, i.e., the rotor speed arrives at and then
stay within an arbitrary neighborhood of the desired speed after some time. It is worth pointing out that the designed
controller only depends on the reference signal itself but regardless of its derivative, and hence relaxes the restrictions on
the measurability of the reference signal in the related literature. Finally, a simulation example is provided to verify the
effectiveness of the proposed theoretical results.
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