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Abstract: In this paper, we use a Generalized Hamiltonian systems approach
to synchronize the time-delay-feedback Chua’s oscillator (hyperchaotic circuit
with multiple positive Lyapunov exponents). Synchronization is thus between
the transmitter and the receiver dynamics with the receiver being given by an
observer. We apply this approach to transmit private analog and binary in-
formation signals in which the quality of the recovered signal is higher than in
traditional observer techniques while the encoding remains potentially secure.
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1 Introduction

Recently, chaotic synchronization has received much attention. Many synchronization
methods for chaotic oscillators have been proposed in the literature (see e.g. (Pecora and
Carroll 1990; Wu and Chua 1993; Feldmann, et al. 1996; Nijmeijer and Mareels 1997;
Special Issue, 1997; 2000; Fradkov, et al. 1998; Chen and Dong 1998; Cruz and Ni-
jmeijer 1999; 2000; Sira-Ramı́rez and Cruz 2001; Pikovsky, et al. 2001; Aguilar and
Cruz 2002) and references therein). Data encryption using chaotic dynamics was re-
ported in the early 1990s as a new approach for signal encoding which differs from the
conventional methods using numerical algorithms as the encryption key. As a result,
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