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On fuzzy zeroing neural network algorithm for
computing time-varying complex numbers
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Abstract: [ Objective ] In order to solve the time-varying complex Sylvester equation, two new
fuzzy logic system for zeroing neural network (FLSVZNN) models were proposed. [ Method ]
First, on the basis of two complex-valued zeroing neural network (CVZNN) models, the fuzzy
logic system (FLS) was introduced to control signal processing, thus obtaining two FLSVZNN
models; then, Lyapunov’s theorem was used to analyze the stability and convergence rate of the
models; finally, the superior performance of FLSVZNN was further verified by simulation
experiments. [ Result] When solving the time-varying complex Sylvester equation, compared

with the traditional neural network model, the FLSVZNN models activated by the improved
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sign-bi-power (SBP) function boast better convergence and stability, which can make the error
function converge to 0 in 0. 3 seconds. [ Conclusion ] Two FLLSVZNN models proposed in this
study can quickly solve the time-varying complex Sylvester equation, which can provide
references for the establishment of neural network models and engineering applications.

Keywords: complex-valued zeroing neural network;fuzzy logic system;finite-time convergence;

activation function
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