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Analysis of a Conservative Hyperchaotic System and FPGA Design

YU Haibo, JIAHongyan, WANG Hejin
(College of Electronic Information and Automation, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: In order to explore the complex dynamic characteristics and physical realizability of a conservative hyperchaotic system, firstly,
it is numerically analyzed, and its phase space volume conservation characteristics are further verified from the perspective of Lyapunov
exponent zero. Then, through the analysis of phase trajectory diagram, Lyapunov exponent diagram and bifurcation diagram, it is found
that the conservative hyperchaotic system is multi-stable, that is, it dynamically switches between quasi-periodic and hyperchaotic states.
Finally, based on DSP Bulider, the conservative hyperchaotic system is realized by field programmable gate array(FPGA) technology,
which not only explains the existence of conservative hyperchaotic from the physical characteristics, but also provides a physical model
for chaotic application.

Key words: phase space volume conservation ; hyperchaotic system; numerical analysis; field programmable gate array(FPGA) design
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Fig. 12 Circuit model of system (1)
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