Lezione 1

20 Settembre ore 14-16

Introduzione al corso

Esempi di applicazioni del Signal Processing
Richiami sulla Z-trasformata e sulla DTFT
Progetto di filtri mediante piazzamento poli-zeri
Esempi
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Lezione 2

22 settembre 2021 ore 9-11

Progetto FIR con il metodo della serie di Fourier

Filtri FIR mediante campionamento in frequenza: filtri simmetrici e anti-simmetrici a fase lineare
Progetto filtri da prototipi analogici

Tecniche di invarianza all'impulso, al gradino e a alla rampa
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Lezione 3
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Lezione 4
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Lezioni 5, 6e 7/

4 Ottobre 14-16 Amedeo
6 Ottobre 9-11 Amedeo
11 Ottobre 14-16 Amedeo

Introduzione alle reti Bayesiane e alla propagazione delle probabilita
Esempi e calcolo dei messaggi
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Lezione 9 Filtering

lunedi 18 ottobre 2021 14.06

clearall

close all

%generate signals and noise
t=1:1/8000:2;

f1=1000;

2=2000;

ESERCITAZIONE SUL FILTRAGGIO

$20.5%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
spn=s+noise;
subplot(3,1,3)
plot(t, spn)

1

sound(spn,8000)
save spn 1
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close all
clearall
load spn

%design filter
ni1=1/8;

r02=0.99;

B=[conv([1 0 -1],[1 -2*cos(2*pi*ni0) 1])]

% B=[conv([1 -2*cos(2*pi*nil) 1],[1 -2*cos(2*pi*ni2) 1])]
A=[conv([1 -2*rol1*cos(2*pi*nil) ro172],[1 -2*ro2*cos(2*pi*ni2) ro2/2])]
%verify filter response

[H W]=freqz(B,A,200); %get frequency response (abscissa in rad)
[h t}=impz(B,A); %get impulse response

figure(1)

subplot(2,2,1)

plot(W/(2*pi),abs(H)/max(abs(H))) %plot magnitude (abscissa in norm freq.)
ylabel('magnitude')

xlabel('nu')

axis([00.50 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")

% %filter the signal

fs=filter(B,A,spn)

sound(fs,8000)
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Acquire a speech signal

%script to create an audio file
Fs=8000; %frequency rate

Nbits=16; %number of bits
recorder=audiorecorder(Fs,Nbits, 1)
disp('Start speaking.')
recordblocking(recorder, 2);
disp('End of Recording.');

x= getaudiodata(recorder); % in x there is my sampled signal
%visualize the signal

plot(x)

%listen to the speech segment
sound(x,Fs)

% %reverse the signal

xr=fliplr(x')

%sound(xr,Fs) %strange!!!12??

figure

%visualize the histogram with 50 bins
hist(x,50)

% %saturate the signal to -1 1

%xs=sign(x)

%

% %listen

%sound(xs,Fs)

%

S=specgram(x); %S is a complex matrix with DFT in the columns
% DFT is computed by default on 256 sample windows

figure

pcolor(abs(S))

(ASSA- BA 2SO

Cr

close all

clearall

%get signal and add noise
load x

s=X';
noise=0.1*randn(1,length(s));
spn=s+noise
sound(spn,8000)

pause

%progettiamo un passa-basso
9;

%verify filter response

[H W]=freqz(B,A,200); %get frequency response (abscissa in rad)
[h t]=impz(B,A); %get impulse response

figure(1)

subplot(2,2,1)

plot(W/(2*pi),abs(H)/max(abs(H))) %plot magnitude (abscissa in norm freq.)
ylabel('magnitude')

xlabel('nu')

axis([00.501])

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')

%filter the signal

fs=filter(B,A,spn)

sound(fs,8000)
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close all (Z "{'Tab <

clearall
%filtering2
%get signal
load x

s=x';
noise=0.1*randn(1,length(s));
spn=s+noise
sound(spn,8000)

pause

%progettiamo un passa-basso con la trsformazione bilineare
T=1/8000;

a=1000;

B=[TT];

A=[2+T*a T*a-2]

%verify filter response

[H W]=freqz(B,A,200); %get frequency response (abscissa in rad)
[h t}=impz(B,A); %get impulse response

figure(1)

subplot(2,2,1)

plot(W/(2*pi),abs(H)/max(abs(H))) %plot magnitude (abscissa in norm freq.)
ylabel('magnitude')

xlabel('nu')

axis([00.501])

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')

%filter the signal
fs=filter(B,A,spn)
sound(fs,8000)

o R ANEE DATA

WIENER FILER WITH THE PSEUDO INVERSE
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s=[12341234134]
N=4;
d=rand(length(s)-N+1,1)
R=fliplr(s(1,1:N));
C=s(1,N:length(s));
A=toeplitz(C,R)

h=pinv(A)*d

12 3 41 2 3 4 1 3 4
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Lezione 10 Filtering

mercoledi 20 ottobre 2021

08.58

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([00.50 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)

subplot(2,2,4)
stem(t,h)

xlabel('n')

%compute and plot z plane

%plot impulse response
ylabel('impulse response’)

Test on recursive filter:

A=[10.8)
B=[12]
F =
1
1
H
‘% ;05
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clearall

closeall

%generate a noisy signal
t=1:1/8000:2;

f1=1000;

2=2000;
5=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)

saves

Test : Moving average filter N=3 1

! o
A=[1] =
m 05
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close all =05 ‘ | | 0
clearall E ‘ ‘ =
%wiener using the pseudo-inverse | ‘ i |f| E-05
%import the clean signal "ﬂ I n
oae bl Mol T A
%load x 0 0.1 02 03 04 1
%s=x(4000:8000)"; ot
sound(s,8000) 0 01
ause \
i 10 A & P
N=50; \ 2 005
% @ -20 g
d=s(1, N:length(s)); %desired vector @ \ [ 5 ng!
%contaminate the signal with noise 5-30 \'\m'\ ﬁ 0 T A r
spn=s+0.1*randn(1,length(s)); <0 \ 3 NI
sound(spn, 8000) \ E
-50 ] bodo Lol
pause 0.05
0 0.1 02 03 04 20 40 80
R=fliplr(spn(1,1:N)); nu n

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

FilterChar(h',[1])
y=filter(h',[1],5pn);
% 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')




Y
i

QM (/@CQ/QQ U %

close all
clearall
%wiener using the pseudo-inverse
%import the clean signal

%load s

load x
s=x(4000:8000)';
sound(s,8000)

pause n -\1_‘
0 01 02 03 04

N=50; u
d=s(1, N:length(s)); %desired vector
%contaminate the signal with noise 0.2
spn=s+0.1*randn(1,length(s)); !
sound(spn, 8000) 05 ‘I
pause

[

magnitude
o
0

fuse only a voiced segment

Imaginjary Part

phase

otA-—n 1 1 i
) \ \ | MY
R=fliplr(spn(1,1:N)); W /I\ | I AV
C=spn(1,N:end); 05 HI‘I‘ I\ﬁ{ lkJ"”I".J Wy v
A=toeplitz(C,R); -1 v vy |
h=pinv(A)*d' 0 01 02 03 04

nu

impulse response

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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Lezione 11

lunedi 25 ottobre 2021

{/x.«»: Bl) o6 >~

fw\/ﬁ A‘awucﬂ\* BaweR v + B o Bu

2‘11( —/3)\/

277 Aw

4+ e du B%@BV,Z,! 2

AN

Vel
"'J / v

(/zpe} (=2 )% el 7\>
b ()




[

g% ey e

Q_l_ coulo (/) BB Ay %‘“CB“> e bV
Xy TEE

Lregre ofpoteoe

AN (E

g 2

%/) // /'T(*TWV 5 “"7’7””‘7

><

/ X\&

*(S X\

™

Lezioni SPADF AA2021-22 Pagina 23

e “Ws—fv N &_04&1,;

ﬂmw(e RIS R

u(@x\AéM

3 (e = L(;é\ 7(—('(;’/’)



L]
4//_’ k N 3(xr‘7\ﬂ L.(M\ 7(—(";7)




Lezione 12
ercoledi 27 ottobre
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Esempi in Matlab .......
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Esempi in Matlab .......
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Lezione 23

Lunedi 13 Dicembre 14-16

Introduzione all'uso del software Tensorflow per I'addestramento di reti neurali
Tenuta dall'Ing. Giovanni Di Gennaro
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Lezione 24

mercoledi 15 dicembre 2021

9:11

Prima parte: Classificatore gaussiano, caso Binario; Curve ROC

Seconda parte: Amedeo Buonanno sulle applicazioni del Mchine Learning ai sistemi energetici
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