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O ABSTRACT 0O

The phenomenon of echo in wired and wireless communication is considered to be
one of the most important obstacles that affects the quality of the signal and system
performance. This research aims to study the phenomenon of echo, its reasons, and its
mechanisms. Bearing the outcome in mind, a method is to be suggested to overcome these
obstacles. The echo and the echo canceller were simulated by MATLAB using NLMS to
suppress the echo of the communication channel. This paper offers effective suggestions to
overcome the echo signal and therefore ensure the quality of communication.
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%the near-end speech signal v(n)

savefile = 'testl.mat';
£s=8000;
x=wavread ('gg') ;

save (savefile, 'x',6'fs'")

plot (x)

savefile = 'near-end speech. mat';
£s=8000;

%g: wave file

v=wavread ('g');

pl = audioplayer (v, fs);
playblocking (p) ;

save (savefile, 'v', 'pl','fs'")
n = l:length(v);

t = n/fs;
plot(t,v);

axis ([0 33.5 -4 41);
xlabel ('Time [sec]');

ylabel ('Amplitude');

title ('Near-End Speech Signal');

%the far-end speech signal x
savefile = 'Far end speech. mat';
£s5=8000;

%9g: wave file
v=wavread('gg');

p8 = audioplayer (v, fs);
playblocking (p8) ;

save (savefile, 'v', 'p8','fs')
load Far end speech

x = x(l:length(x)):;

d= filter (H,1,x);

t =(l:length(x))/fs;

plot (t,d);

axis ([0 33.5 -4 4]);
xlabel ('Time [sec]');
ylabel ('Amplitude');

(n)

title ('Far-End Echoed Speech Signal');

set (gcf, 'Color', [1 1 11])
p2 = audioplayer(d, fs);
playblocking (p2) ;

%Microphone Signal
fff=length (v)

s=dhat (1:1length(v));
ss=0.001*randn (length(v),1);
f=length(s)

ffff=length(ss)

g=s+v;

d=ss+g;

subplot (3, 3, 3)
r=1:length(d);
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rr=r/fs;

plot(r,d);

axis ([0 2*1074 -4 4]);
xlabel ('Time [sec]');

ylabel ("Amplitude') ;
title ('Microphone Signal');
set (gcf, 'Color', [1 1 1]);

SNLMS algorithm

fs = 8000;

function [e,h]l=nlms(uy,L,x,d,d);
Normalized LMS

Call:

[e,h]=nlms (p,M,x,d,d );

o o o oe

o°

Input arguments:

Bn = step size, dim 1x1

L = filter length, dim 1x1

% X = input signal, dim Nx1

% & = constant, dim 1x1

Output arguments:

e = estimation error, dim Nx1

h final filter coefficients, dim Mx1l
intial value O

=zeros (L,1);

$input signal length

N=length (u);

$make sure that u and d are colon vectors
x=x(:);

d=d(:);

$NLMS

for n=L:N

uvec=u(n:-1l:n-M+1);

e(n)=d(n)-w’*xvec;

h=h+u /(& +xvec’ *xvec) *xvec*conj (e (n));
end

oe

o\

o° o° o°
Il

o\

5

%ERLE

function [al=erle(e,V);

Call:

erle=erle(e,vy);

Input arguments:

e = residual echo, dim Nx1

y = hybrid output signal, dim Nx1

Output arguments:

erle = ERLE(n) in dB, n=1..N, dim Nx1
erlel=filter (Hd2, (e-
v(l:length(e))).”2)./(filter (Hd2,dhat (1:1length(e)).”2));
erledBl = -10*1oglO(erlel);

subplot (3,3,5);
plot(t,erledBl);
axis ([0 33.5 0 401);

xlabel ('Time [sec]');

ylabel ('"ERLE1 [dB]');

title ('Echo Return Loss Enhancementl');

o® o0 o o° o° o

o\
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