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Synchronization for a Hyper-chaotic Lii System and Its Application
GUO Dong', BAI Chao*

(1. School of Intelligent Manufacturing, Shaanxi Institute of Technology, Xi'an 710300, China;
710021, China)

Abstract: In order to improve the unpredictability and synchronization performance of chaotic system in encryption algorithm, a

2. School of Electronical and Information Engineering, Xi’an Technological University, Xi'an

hyper-chaotic Lii system with hyper-chaotic attractors has been proposed by the method of the state feedback control. The properties
of equilibrium point of the system, Lyapunov exponent spectrum, power spectrum and dissipation are analyzed to demonstrate that
attractors are indeed hyper-chaotic, the more complex dynamic behavior of the hyper-chaotic system is verified. In addition, basing
on the Lyapunov theory, the sufficient and necessary conditions of state feedback control method is proposed to achieve hyper-chaotic
synchronization in theoretically. The state feedback synchronous controller is designed for the hyper-chaotic Lii system with these
conditions, The simulation results show that the synchronous scheme has good noise robustness, and the correctness of the synchro-

nous result is verified by the experiment of the hardware circuit. Finally, the hyper-chaotic Lii system and synchronous scheme are

applied to the secure communication system and show the application potential in the engineering.

Keywords: chaotic system; hyper-chaotic Lii system; dynamic behavior; Lyapunov theory; secure communication
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