
Prepare a function for filter characterization 

function FilterChar(B,A)
[H W]=freqz(B,A,200); %get frequency response (abscissa in rad)
[h t]=impz(B,A);  %get impulse response 
figure 
subplot(2,2,1)
plot(W/(2*pi),abs(H)/max(abs(H))) %plot magnitude (abscissa in norm freq.)
ylabel('magnitude')
xlabel('nu')
axis([0 0.5 0 1])
grid on 
subplot(2,2,3)
plot(W/(2*pi),phase(H)) %plot phase (abscissa in norm freq.)
ylabel('phase')
xlabel('nu')
axis([0 0.5 min(phase(H)) max(phase(H))]) 
grid on
subplot(2,2,2)
zplane(B,A)       %compute and plot z plane 
subplot(2,2,4)
stem(t,h)        %plot impulse response
ylabel('impulse response')
xlabel('n')

Test : Moving average filter N=3

A=[1]
B=[1/3 1/3 1/3]
FilterChar(B,A)

Test on recursive filter: 
A=[1 0.8]
B=[1 2]

clear all 
close all 
%generate a noisy signal 
t=1:1/8000:2;
f1=1000;
f2=2000;
s=0.5*cos(2*pi*f1*t+0.3)+0.3*cos(2*pi*f2*t);
subplot(3,1,1) 
plot(t, s)
sound(s,8000)
pause
noise=0.1*randn(1,length(t));
subplot(3,1,2) 
plot(t, noise)
sound(noise, 5000)
pause
x=s+noise;
subplot(3,1,3) 
plot(t, x)
sound(x,8000)
save s

close all 
clear all 
%wiener using the pseudo-inverse
%import the clean signal 
load s
%load x
%s=x(4000:8000)';
sound(s,8000) 
pause

N=50; 
d=s(1, N:length(s)); %desired vector 
%contaminate the signal with noise 
spn=s+0.1*randn(1,length(s));
sound(spn, 8000)
pause

R=fliplr(spn(1,1:N));
C=spn(1,N:end);
A=toeplitz(C,R);
h=pinv(A)*d'

FilterChar(h',[1])
y=filter(h',[1],spn);
% figure
% plot(spn)
% hold on 
% plot(y, 'r')
sound(spn)
pause
sound(y)

figure, plot(spn), hold on , plot(y,'r')
hold on, plot(spn-y,'k')
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close all 
clear all 
%wiener using the pseudo-inverse
%import the clean signal 
%load s
load x
s=x(4000:8000)'; %use only a voiced segment 
sound(s,8000) 
pause

N=50; 
d=s(1, N:length(s)); %desired vector 
%contaminate the signal with noise 
spn=s+0.1*randn(1,length(s));
sound(spn, 8000)
pause

R=fliplr(spn(1,1:N));
C=spn(1,N:end);
A=toeplitz(C,R);
h=pinv(A)*d'

FilterChar(h',[1])
y=filter(h',[1],spn);
% figure
% plot(spn)
% hold on 
% plot(y, 'r')
sound(spn)
pause
sound(y)

figure, plot(spn), hold on , plot(y,'r')
hold on, plot(spn-y,'k')

   Lezioni SPADF AA2021-22 Pagina 2    


