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Introduction to the Special Issue on Chaos
Synchronization, Control, and Applications

VER the past decade, there has been tremendous inteaggt control of chaos. Indeed, these topics featured prominently
in studying the behavior of chaotic systems. Two partiéa the special issue of the IEEERANSACTIONS ON CIRCUITS
ularly interesting ideas which have emerged during this timelD SYSTEMS—PART | in October/November 1993.
are chaos synchronization and chaos control. Why, one might wonder, is it necessary to devote another

Chaotic systems are characterized by “sensitive dependenpecial issue to these topics just four years later? First, the
on initial conditions.” A small error in specifying the state otwo fields—chaos synchronization and chaos control—have
a parameter of a deterministic chaotic system gives rise to gmown rapidly over the past few years. Second, the applications
error in the future which can be as large as the solution. & chaos synchronization and control which were proposed
chaotic system is therefore unpredictable in the long term. with such vigor can be now be assessed more realistically.

The solutions of two identical chaotic systems started frofinally, the connections between some of the fundamental
almost, but not quite, identical conditions become uncorrelatetkas in these areas and the body of traditional work in the
within a finite time. It is somewhat surprising, therefore, tsame domains are beginning to form.
think that two chaotic systems could synchronize in the senseThe goal of this special issue was to bring together the
that the state of one asymptotically reaches that of the otherost exciting ideas in chaos synchronization and control in an
This nontrivial phenomenon is called “chaos synchronizationiriterdisciplinary forum to share different perspectives on the

Chaos control exploits the fact that a chaotic steady state §ield. We were pleasantly surprised to receive nearly eighty
lution wanders amongst an infinite number of unstable periodiontributions, all of which have been reviewed, and a selection
solutions. Techniques whereby sensitivity to perturbations of which appear in this volume. Unfortunately, it has not
the state or a parameter can be exploited to stabilize periot®en possible to include all of the manuscripts which were
orbits or to guide the trajectory along a prescribed path gcommended for publication; these will appear in later issues.
means of small control signals are referred to as “chaosWe are delighted that this special issue contains a humber
control.” of papers having strong tutorial value. In particular, the con-

Both chaos synchronization and chaos control have attractezttions between chaos synchronization and classical observer
significant research interest during the past five years, not aldheory and robust control are highlighted. The robustness of
because the phenomena themselves have stimulated scienthos synchronization is also examined in detail, as is the
interest, but because they suggest applications where the neled (or otherwise) for synchronization in communications
dynamics of a chaotic solution might offer a competitivapplications. Several applications of chaos synchronization in
advantage over a periodic steady state. system identification and spread spectrum communications are

Since synchronization plays a significant role in modeiifiustrated. In the area of chaos control, a number of novel
communication systems, one of the most intensively-studiggthniques and applications are described.
application domains for chaos synchronization is in commu- We wish to thank all of the authors who contributed to this
nications. Here, the intriguing possibility has been suggestspecial issue and to the reviewers who worked under great
that a chaotic signal could be used to carry information frotime pressure to complete the reviewing process, including
one location to another in a secure and robust manner.  revisions, in less than six months.

From a control perspective, a dynamical system operating
in its chaotic regime is potentially more versatile than one
which operates in its periodic regime. Evidence is emerging
that some natural systems might exploit the versatility of chaos
to provide adaptability in their behavior.
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In this climate of excitement about the possibilities for sig- MACIEJ J. QGORZALEK, Guest Editor
nal processing using chaos, many special issues and sessions at University of Mining and Metallurgy
conferences have been devoted to the topics of synchronization Krakow, Poland
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