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Abstract; This paper presents an approach that tackles a significant challenge in low-pass filter design achieving both
high steady-state accuracy and rapid response speed using actual fixed and variable step size LLeast Mean Square (LLMS) algo-
rithms. The approach proposes the design an adaptive filter based on an enhanced variable step size LMS algorithm is then
detailed. The integration of an improved hyperbolic tangent function within the algorithm’s design allows for the continuous
adjustment of both the step size factor and the error signal, consequently enhancing steady-state accuracy and response
speed. The effectiveness of the proposed adaptive filter is simulated and validated using MATLAB/Simulink simulation soft-
ware. Results indicate the filter’s efficiency, demonstrating not only a rapid response speed but also a high degree of steady-
state accuracy.
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