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A Study of Variable Step Size LMS Algorithm based on Hyperbolic Cosine

SUN Yang', CHEN Guang-tuo', DU Yu-Ming'*, SHE Yong'’
(1. College of Electronic Engineering , Chengdu University of Information Technology , Chengdu 610225 , China ;2. The Key Lab of Atmos-
pheric Exploration, China Meteorological Administration,Chengdu 610225, China)

Abstract ;: The variable Step Length Factor LMS algorithm can overcome the contradiction between the convergence speed
and the steady-state error in the fixed step size LMS algorithm. The step factor u should change according to certain re-
quirements in variable step size LMS algorithm. The step factor u takes a larger value when the error is bigger or a smal-
ler value when the error is smaller, and the value of The step factor pconverges slowly to zero while the error close to ze-
ro. This paper establishes a nonlinear hyperbolic cosine function model between the step size and the error signal. Based
on this model, this paper proposes a new LMS algorithm. It made a simulation the new algorithm and conditional fixed
step size LMS algorithm and Sigmoid’ s type variable step LMS algorithm. The simulation results show that the new LMS
algorithm has a good performance without losing accuracy and computational complexity.

Keywords :fixed step factor; minimum mean square algorithm ; convergence rate ; steady-state error



