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Implementation of Least-Mean-Square Algorithm
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Abstract

This report implements the Least-Mean-Square algorithm, and is applied to
biomedical signal processing to suppress the power-line interference in
Electrocardiogram signal. Before you read this report, I suggest to read reference [3] to
understand how this algorithm can work and how to use in biomedical signal. If you
wanted to know more about this algorithm, you also can read reference [1] to improve
your capability. In this report, all of computer experiments were conducted in MATLAB
(2018b, MathWorks®, Inc., USA).

Keyword : Least-Mean-Square (LMS) Algorithm, Nonstationary Signal Processing,
Statistical Signal Processing, power-line interference (PLI), noise canceler,
Electrocardiogram (ECG).
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clc;clear;close all;
Fs =500;M=10;
fid = fopen('D:\project\code\ECG_Signal\e3a.txt','r");
ECG= fscanf(fid, '%f")";
ECG=ECG(1:200*500);
T=(0:length(ECG)-1) /Fs;
Ref=.2*cos(2*pi*60*T);
Xn=ECG+Ref;
W=zeros(M,1);
EE=zeros(1,length(Xn));
ww=zeros(1,length(Xn));
figure,
subplot(211),
plot(T,Xn);axis([0 8 -1 2]);grid;
xlabel('time(sec.)"),ylabel('amplitude(mV.)");
[h,w]=FFT(Xn);
subplot(212),
plot(w/(2*pi)*Fs,(abs(h)));axis([0 250 0.04]);grid;
xlabel('frequency(Hz)"),ylabel("amplitude(mV.)");
%% LMSAlgorithm
ii=M:length(Xn)
R=Ref(ii:-1:ii-M+1)";
e=Xn(ii)-W"*R;
ww(ii)=W"*R-Ref(ii);
W=W+0.01*2*e*R;%weight
EE(ii)=e;

figure,

subplot(211),

plot(T,EE);axis([0 8 -1 2]);grid;
xlabel('time(sec.)"),ylabel('amplitude(mV.)");
[h,w]=FFT(EE);

subplot(212),
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plot(w/(2*pi)*Fs,(abs(h)));axis([0 250 0 .04]);grid;
xlabel('frequency(Hz)"),ylabel("amplitude(mV.)");
%% FileClose

fclose(fid);
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