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2D hyperchaotic system based on discrete memristor and its dynamics analysis
ZHANG Ruidi, YUAN Fang, LI Yuxia

(College of Electrical Engineering and Automation, Shandong University of
Science and Technology, Qingdao, Shandong 266590, China)

Abstract: As a basic circuit element with special nonlinearity, memristor has been widely used in chaotic circuits.
Discrete memristor obtained by discrete processing of the memristor model has received more and more attention
and discussions in recent years. In this paper, a new 2D discrete memristor hyperchaotic system was constructed.
The equation analysis found that there were hidden attractors in the system and its dynamic behaviors were hidden
dynamic behaviors. By means of phase diagram, Lyapunov exponential spectrum, bifurcation diagram and time se-
quence diagram, the bifurcation behaviors of the system based on parameter & were analyzed, and the hidden dy-
namic behaviors of multi-periodic. chaotic, hyperchaotic and periodic-two were observed. The complex dynamic be-
haviors of initial-boosted behavior and homogeneous and heterogeneous multi-stability were studied. Finally, the fea-
sibility of the proposed system was verified by using the digital signal processor(DSP) hardware platform.
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Fig. 1 Pinched hysteresis loops of the discrete sinusoidal memristor under different excitation
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Fig. 3 Hidden attractors of the system
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Fig. 4 Lyapunov exponential spectrum and bifurcation diagram of the system with &
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Fig. 5 Time sequence diagrams of the system
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Fig. 6 Initial-boosted bifurcations and attractors
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Fig. 7 Hardware equipment and oscilloscope waveform of discrete memristive system based on DSP test platform
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Fig. 8 Hardware devices of hyperchaotic system based on DSP platform and osciloscope waveforms
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