Table of Contents

FIIEEr SQUEIE WAVE ...ttt e et e e e et e e e e et e e e e e bt e e e e ettnaeeeettaeaeees
filter sguare Wave With NOISE ........iiiiiii e eeeaens
filter SN Wave WIth NOISE ......ei e

%digital filtering (snoothing) of signals

% This can be a deep topic but here we will ook at a sinple case.
% We replace each signal value by the

% nmean of it and its n preceding and n follow ng nei gboring

% val ues, where n is an integer

% The |l arger the value of n, the nore filtering or snoot hing.

% This filter is often used to reduce random noi se on a signal
%I1f nis too large, the "shape" of the underlying signa

% can be affected.

% In NANO 15, HW7 in 2012, we used this filter on 2D arrays of

% color values to "blur" a region of a JPGinmage, that is,

%to reduce the contrast or difference between nei ghboring pixels.
% Below, we illustrate using this filter on 1D arrays of val ues.
% Al so see

% http://en.w ki pedia.org/wiki/Digital _filter

cl ear al

filter square wave

np = 1000;

x = linspace(0, 4*pi, np);

y = sin(x);

y = sign(y); %convert sine wave to square wave

figure(l), plot(x,y), axis([O 4*pi -1.5 1.5])
tt = sprintf('original signal, % points',np);
title(tt)
% now filter
n = 20; % nunber before and after a point to use in average
ys =Yy,
for i = 1+n:length(x)-n

ys(i) = nean(y(1,i-n:i+n));
end
figure(2), plot(x,ys), axis([O0 4*pi -1.5 1.5])
tt = sprintf('filter with n =29%"',n);

title(tt)

% now filter with larger n
n = 80;

ys =Yy,

for i = 1+n:length(x)-n

ys(i) = nean(y(1,i-n:i+n));
end




figure(3), plot(x,ys), axis([O0 4*pi
= sprintf('filter with n = %"',n);
title(tt)
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filter square wave with noise

sd = 0. 2;
y =y + sd*(rand(1,length(x)) + 0.5); % add random noi se
figure(l), plot(x,y), axis([0 4*pi -1.5 1.5])
tt = sprintf('original signal, % points',np);
title(tt)
% now filter
n = 20; % nunber before and after a point to use in average
ys =y,
for i = 1+n:length(x)-n
ys(i) = nean(y(1,i-n:i+n));
end
figure(2), plot(x,ys), axis([0 4*pi -1.5 1.5])
tt = sprintf('filter with n =9%"',n);
title(tt)
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filter sine wave with noise

y = sin(x); %go back to sine wave
sd = 0.5;
y =y + sd*(rand(1,length(x)) - 0.5); % add random noi se
figure(l), plot(x,y)
tt = sprintf('original signal, % points',np);
title(tt)
% now filter
n = 20; % nunber before and after a point to use in average
ys =y,
for i = 1+n:length(x)-n
ys(i) = nean(y(1,i-n:i+n));
end
figure(2), plot(x,ys), axis([0 4*pi -1.5 1.5])
tt = sprintf('filter with n =9%"',n);
title(tt)
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