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Abstract: In this paper, we use an extended Kalman filter (EKF) to sinchro-
nize discrete-time hyperchaotic systems. In particular, we consider unidirec-
tionally coupled maps corrupted by noise. Approximate synchronization is
obtained between master and slave maps in case that the slave is designed as
an EKF which is driven by a noisy drive signal from a noisy master dynam-
ics. Two numerical examples are provided to illustrate the efficiency of the
proposed approach.
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1 Introduction

Synchronization of chaotic oscillations has attracted in recent decades much attention.
Different approaches have been reported in the literature see, e.g. [1-14] and references
therein. This phenomenon is supposed to have interesting applications in secure com-
munications, see for example [14-23]. However, it has been shown [24, 25] that masking
information signals by means of comparatively simple chaos with only one positive Lya-
punov exponent does not ensure a sufficient level of security. In some cases, extracting
of the information can be performed using common signal processing techniques. For
higher security the hyperchaotic systems characterized by more than one positive
Lyapunov exponent are advantageous over “simple” chaotic systems. Two factors
of primordial importance in security considerations related to chaotic communication
systems are:
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