Department of Engineering
Wednesday, March 27, 2013
Galileo McAlister, 4:15pm

Overview of Chaos and Its Information Applications
Dr. Christopher P. Silva, Senior Engineering Specialist
Communication & Networking Division
The Aerospace Corporation
The evolution of the new discipline of nonlinear engineering is taking
place along two main fronts: the first addressing higher-order effects
that have become more important in current designs because of
increased demands on performance under ever-more stringent
application environments, while the second more radical activity has
focused on the explicit harnessing of nonlinear effects through whole
new designs. For the latter scenario, the most studied nonlinear effect
is that of the complex, random-like behavior called “chaos,” which is
now being applied to such diverse areas as communications, signal
processing, fluid mechanics, and physiology. The field of nonlinear
engineering is still evolving on many fronts, with many international and interdisciplinary contributors. Although
several important applications have been developed and demonstrated, the field is still essentially unexplored and
rich with many opportunities for important practical applications to real-world problems.
This presentation will begin with the emergence of nonlinear engineering, followed by the basics of nonlinear
dynamics, chaos, and chaotic synchronization. Next, the application of chaos to RF communications will be
surveyed, including an ongoing effort at The Aerospace Corporation to develop and demonstrate a high
frequency, chaos-based communications system. Following this, a wide ranging, representative overview and
assessment of other communications, signal processing and sensor applications will be covered, including several
areas that have disruptive potential for performance improvement. Time permitting, the closely related concept
of fractals will be illuminated and illustrated, followed similarly by a brief survey of its intriguing applications to
engineering and virtual media. The presentation will conclude with a live chaotic circuit demonstration that
serves to illuminate some of the nonlinear effects discussed in the talk.
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