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Study on Multi-wing Transient Chaotic Systems and Finite Time Synchronization
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Abstract A three-dimensional chaotic system that can generate multi-wing attractors is constructed. Through the analysis of the
phase portraits,Lyapunov exponent spectra, bifurcation diagrams, and complexity,it is found that the system exhibits complex
dynamical characteristics. By studying multiple sets of parameters,it is discovered that the system exhibits diverse multi-wing at-
tractors,and the topological structure of the attractors changes from four-wing to double-wing,and then back to four-wing. In ad-
dition. the system exhibits coexistence of transients and attractors. Multisim is used to perform circuit simulations of the system,
and the experimental results are consistent with the numerical analysis, verifying the feasibility of the chaotic system implementa-

tion. Finally,based on the finite time theory.a synchronization controller is designed to realize the finite time synchronization of

different structures,which provides a good basis for chaotic secure communication.
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