TIME VARYING CONVERGENCE PARAMETER FOR ECHO CANCELLATATION
SYNOPSIS

A novel approach for the least-mean-square (LMS) estimation algorithm is proposed. Rather than using a fixed convergence parameter μ, this approach utilizes a time-varying LMS parameter [image: image2.png]iy,



. This technique leads to faster convergence and provides reduced mean-squared error compared to the conventional fixed parameter LMS algorithm. The algorithm has been tested for noise reduction and estimation in narrow-band FM signals corrupted by additive white Gaussian noise.
The LMS algorithm is a well-known adaptive estimation and prediction technique. It has been extensively studied in the literature and widely used in a variety of applications. The performance of the LMS algorithm is highly dependent on the selected convergence parameter μ  and the signal condition. A larger convergence parameter value leads to faster convergence of the LMS algorithm, i.e., convergence of the filter coefficients to their optimal values. After coefficients converge to their optimal value, the convergence parameter should be small for better estimation accuracy .
In this project, we propose a time-varying convergence parameter[image: image4.png]Uy,



 for the LMS algorithm in a white Gaussian noise environment. A general power decaying law has been studied, however, other time-varying laws could also be applicable. The main idea is to set the convergence parameter to a large value in the initial state in order to speed up the algorithm convergence. As time passes, the parameter will be adjusted to a smaller value so that the adaptive filter will have a smaller mean-squared error. The modified algorithm has been tested for noise reduction and estimation in linear frequency-modulated (LFM) narrowband signals corrupted by additive white Gaussian noise. Simulation results have shown that the modified LMS algorithm has better performance in terms of convergence speed than the conventional LMS algorithm with a constant convergence parameter and the  least-mean-squares error close is to the optimal value.
