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ABSTRACT

In this paper, an adaptive controller based on the barrier function is designed for

_ high-order nonlinear systems considering uncertainties. Accordingly, this paper uses a

Keywords
sliding mode controller that can simultaneously achieve asymptotic convergence and deal

Barrier function adaptive with disturbances. The main drawbacks of sliding mode control can be considered as
finite-time sliding mode

- asymptotic convergence, chattering phenomenon, stimulus saturation, control gain
controller,

: estimation and failure to deal with time-varying uncertainties. In this paper, the sliding
chattering phenomenon,

hyperchaotic system, mode controller is used to deal with the phenomenon of asymptotic convergence and
hyperchaotic chattering and the barrier function is used to overcome the time-varying uncertainties.
synchronization, The advantages of the proposed method include the elimination of the chattering
finite-time convergence. phenomenon, convergence in finite time, compatibility with time-varying uncertainties,

no use of estimation and no need for information about upper bound of disturbances.
Stability analysis proves that by the proposed controller, the tracking errors approach the
convergence region around origin with faster convergence. Finally, to show the efficiency
of the controller, based on chaotic synchronization theory, the proposed controlleris
applied to a 5D hyperchaotic system. The results show that the proposed controller,
despite the perturbations applied to the system, provides convergence in a finite-time and

eliminates the chattering phenomenon.
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