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Robust fractional-order proportional-derivative control
of unified chaotic systems with parametric uncertainties™
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Abstract

In this paper, a robust fractional-order proportional-derivative (PD*) control is designed for controling in integer-
order unified chaotic systems with parametric uncertainties. Equivalent plant is obtained by transforming the controlled
dynamic system, and then the PD* controller as an equivalent controller is applied to the equivalent plant. In the
uncertain controlled unified chaotic systems, one equation is certain, and the other two equations are uncertain . The
equivalent controller for the certain system is then designed based on a fractional-order proportional-derivative controller,
in which three specifications for phase margin, gain crossover frequency, and robustness should be met. On the other
hand, the robustness of uncertain systems is achieved by an improved Monje-Vinagre tuning method, however, the
pre-specified frequency band should be replaced by the gain crossover frequency in order to reduce the complexity in
determining the controllers for the uncertain systems. Specifications related to phase margin for the lower bound of
the phase, gain crossover frequency for the upper bound of the gain, and robustness for the lower bound of the phase
constraints are satisfied by the uncertain system. Parameters of the equivalent controller are determined based on a
graphical method. Origins of the unstable equilibrium can be asymptotically stabilized by the proposed strategy for the
integer-order unified chaotic systems with parametric uncertainties. Numerical simulation examples for Chen system,

Lii system, and Lorenz system, are given to show the effectiveness of the proposed method.

Keywords: unified chaotic systems, parametric uncertainties, robust, fractional-order proportional-

derivative control
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