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Dynamic Analysis and Circuit Realization of a New Hyperchaotic System

SONG Shuang, TANG Qiong, QU Minkai, ZHAO Siyuan
( College of Science, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the realization of a chaotic system circuit, based on the three-dimensional Lii system, a new
four-dimensional dynamic hyperchaotic system, with the state variable feedback incorporated, has thus been constructed
by adopting the state variable feedback method, followed by a basic dynamic analysis to be carried out. That is, the
stability of the equilibrium point is judged by calculating the corresponding eigenvalues according to the Jacobian
matrix in consistence with the equilibrium point, with a qualitative analysis to be carried out by using the method of
phase space volume ratio to study the dissipation of the system; by calculating the Lyapunov exponent and dimension,
and drawing a Poincaré cross-section diagram, etc., a numerical simulation and quantitative analysis of the system are
to be carried out as well. Finally, the circuit model of the new hyperchaotic system is built through the basic operational
amplifier circuit, thus verifying the accuracy of the circuit realization by Matlab-Simulink.
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