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New type of the multi-wing unified chaotic system

LI Xin, ZENG Yicheng, WANG Wei, SUN Ruiting

(Department of Optoelectronic Engineering, Xiangtan University, Xiangtan Hunan 411105, China)

Abstract: A new type of the multi-wing unified chaotic system is proposed by introducing more
nonlinear state feedback controllers and linear state feedback controllers. The real four-winged chaotic
attractors which are symmetric about the origin with different system parameters can be achieved including
the butterfly shaped chaotic attractor, bat-shaped chaotic attractors and the new types of the multi-wing
chaotic attractors by changing the system parameters. The dynamic properties of the circuit are
demonstrated by means of phase diagrams, dissipative analysis, Lyapunov exponent spectra and bifurcation
diagrams. Numerical simulation results show that the system produces a new type of the multi-wing chaotic
attractors and exhibits complicated chaotic behaviors with the evolution of the system parameters. The
double-wing chaotic attractors which are symmetric about the x axis and the real four-winged chaotic
attractors which are symmetric about the origin can be achieved.

Keywords: four-dimensional chaotic system; double-winged chaotic attractor; real four-winged chaotic

attractor; new type of the multi-wing chaotic attractor
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Fig.1 Double-wing chaotic attractors
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Fig.2 Four-winged chaotic attractors
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Fig.3 Special shaped chaotic attractors
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