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Abstract: This paper presents the adaptive control of chaotic systems, which
are nonlinear in parameters (NLP). A method based on Lagrangian of an ob-
jective functional is used to identify the parameters of the system. Also this
method is improved to result in better rate of convergence of the estimated
parameters. Estimation results are used to calculate the Lyapunov exponents
adaptively. Finally, the Lyapunov exponents placement method is used to as-
sign the desired Lyapunov exponents of the closed loop system. Simulation
results are provided to show the effectiveness of the results.
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1 Introduction

Chaotic systems have been widely studied by many scientists and engineers from differ-
ent viewpoints. The recent applications of chaotic systems have raised new questions
regarding chaos control [1, 2, 3]. From a practical control system design point of view,
an important issue in the analysis and control of chaotic systems can be the uncertainty
associated with the system parameters. Equally important is the time varying nature of
many system parameters. In [4, 5] an adaptive strategy is proposed for the on-line iden-
tification and control of chaotic systems. However, the method is restricted to chaotic
systems that are linear in parameters. In this paper, the adaptive control of nonlinear
in parameter chaotic systems is considered.

Parameter estimation methods for nonlinear chaotic systems, such as NARX (non-
linear autoregressive with exogenous inputs) [6], NARMAX (nonlinear autoregressive
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