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Finite-time synchronization of chaotic systems based on fuzzy zeroing
neural network and its application

KONG Ying't, YUYi', HAO Jun-jie', CHEN Peng’

(1. School of Computer Science and Technology, Zhejiang University of Science and Technology, Hangzhou
310023, China; 2. College of Information Engineering, Zhejiang University of Technology, Hangzhou 310014,
China)

Abstract: This paper proposes a finite-time synchronization method based on a fuzzy zeroing neural network (FZNN)
for a class of continuous-time chaotic systems. First, the chaotic system is modeled as a nonlinear system with unknown
parameters. Second, the synchronization error between the master and slave chaotic systems is defined. By
incorporating a fuzzy control factor, an FZNN controller model with noise suppression capabilities is developed, which
ensures that the synchronization process is no longer affected by unknown initial parameter inputs under bounded noise
conditions. Subsequently, theoretical analysis demonstrates that the integration of the fuzzy control factor and nonlinear
activation functions enables the construction of a finite-time convergent ZNN controller. This controller achieves exact
synchronization of the master-slave systems within a predefined time that can be set arbitrarily, exhibiting strong
robustness against initial conditions and external noise. Furthermore, numerical examples involving two chaotic
systems are provided to verify the effectiveness of the proposed scheme. Finally, the FZNN-based synchronization
scheme is applied to image encryption and decryption, validating the feasibility of the method in practical applications.
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