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Chaotically Synchronizing Control and Its Application
to Secure Communication

Tosamrtsu UsHio |

Chaotic synchronization is a nonlinear phenomenon such that two subsystems are chaotic
but their states take same values at each time. This paper proposes a control method for
synchronizing discrete-time nonlinear systems chaotically. Lai and Grebogi’s method is a very
famous control method for chaotic synchronization. Their method requires the differ-
entiability of controlled systems because it is based upon a time-varying linearized system
around chaotic behaviors. The proposed method is based upon a property of contraction
mappings. So it can apply to nondifferentiable systems, and the design procedure is simpler
than Lai and Grebogi’s method. Next, we propose a secure communication system using the
proposed method. Each subsystem consists of a synchronization device, a modulation device
and a demodulation device. And transmitted signals are determined according to which way
an informational signal is transmitted. Many secure communication systems based upon
chaotic synchronization are simplex. But the proposed system is half-duplex because a driving
subsystem can be changed by control. Finally, we illustrate a secure communication system
whose synchronization device is described by the Hénon mapping.
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