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Abstract: In this paper, a method of chaotic synchronization is introduced which is
obtained from the perspective of passivity-based state observer design in the context
of Generalized Hamiltonian systems including dissipative and destabilizing vector
fields. Two cases of chaotic synchronization, namely, the synchronization of some
famous chaotic systems with and without time delay are analyzed. The numerical
results are obtained by the nonlinear dynamical software, WinPP in this paper. The
numerical results are in very good agreement with the theoretical analysis.
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1 Introduction

Because of the rapid development of chaos–based cryptography in secure communication,
chaotic synchronization has become an active research area. Many results on all kinds of
chaotic synchronization and its applications have been systematically summarized in [1].
Synchronization is ubiquitous in many natural and engineering systems. Synchroniza-
tion literally means two identical, near-identical or even different chaotic systems tend to
move at the same state, velocity, acceleration and phase, if one of them is coupled or both
coupled with each other. The relevant research on synchronization can be dated back
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