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Abstract

Solving time-varying complex-valued linear matrix equations is a frequently encountered problem
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in mathematics and control theory. The annihilating neural network algorithm, as an effective
method for solving linear matrix equations, has attracted the attention of many scholars, leading to
the emergence of many variants of this algorithm. However, most of the existing models designed
in the literature use fixed parameters. In this paper, an annihilating neural network algorithm with
time-varying parameters is constructed. Through the delicate design of time-varying parameters
and activation functions, the convergence speed of the algorithm is significantly improved without
sacrificing efficiency, and the noise resistance is enhanced. Finally, numerical experiments are con-
ducted to verify the theoretical analysis.
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Figure 1. Trajectory plot of state solutions and theoretical solutions for the zeroing neural network model with time-varying
parameters
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Figure 2. Comparison results of convergence for fixed- and time-varying parameter zeroing neural network models under
different noise scenarios
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