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fo =3000 ﬂ LA
NP A

omega@=2*pi*fQ | YA
sigma@=100 1

rho=sqrt(sigma@”2+omega0”2) | ~j§‘

a=[1 -2*sigma@ rho~2]
b=[rhor2] t
figure(1) 1
fregs(b,a) .

fo =3000

omegad =1.8850e+04

sigma@ =100

rho =1.8850e+04

a =1.0e+08 *

0.0000 -0.0000 3.5532
b =

3.5532e+08
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om=1inspace(@,100000,300); %generate 300 point on the omega axis from @ to 1
H=fregs(b,a,om); % get the complex response

figure(2)

subplot(2,1,1); plot(om,abs(H)); grid on

subplot(2,1,2); plot(om, phase(H)); grid on
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%Medoto dell'invarianza all'impulso

T=1/20000; %sampling interval
B=[0 exp(-sigma®*T)*sin(omega®*T)]
A=[1 -2*exp(-sigma@*T)*cos(omega®*T) exp(-2*sigma@*T)]



figure(3)

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

[h t]=impz(B,A);
subplot(2,2,1)

%get impulse response

plot(W/(2*pi),abs(H)/abs(H(1))) %plot magnitude (abscissa in norm freq.; magnitude mormalized to the value in

e)

ylabel('magnitude')
xlabel('nu')

axis([@ @0.5 @ max(abs(H))])
grid on

subplot(2,2,3)

plot(W/(2*pi),phase(H)) %plot phase (abscissa in norm freq.)

ylabel('phase')

xlabel('nu")

axis([@ 0.5 min(phase(H)) max(phase(H))])
grid on
subplot(2,2,2)
zplane(B,A)
subplot(2,2,4)
stem(t,h) %plot impulse response
ylabel('impulse response')

xlabel('n")

%compute and plot z plane
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figure(4)

subplot(2,1,1)

loglog(W/(2*pi),abs(H)/abs(H(1))) %plot magnitude (abscissa in norm freq.)
ylabel( 'magnitude')

xlabel('nu')

axis([@ ©.5 @ max(abs(H))])

grid on

subplot(2,1,2)

semilogx(W/(2*pi),phase(H)) %plot phase (abscissa in norm freq.)
ylabel('phase')

xlabel('nu')

axis([@ @.5 min(phase(H)) max(phase(H))])

grid on
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%medodo dell'invarianaza al gradino

theta=atan(- sigma@ / omega®)
alpha=exp(-sigmaa*T)*sec(theta)*cos(omegaa*T - theta)
beta=exp(—sigmaO*T)*cos(omegae*T)
gamma=exp(—2*sigmae*T)

A=[1 -2*beta gamma]

B=[0 alpha+1-2*beta -alpha]
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%medodo dell'invarianza alla rampa

theta=atan((omega@~2 - sigma@~2) / (2*omega@*sigma@))
alpha=exp(-sigma@*T)*sec(theta)*cos(omega®*T - theta)
beta=exp(-sigma@*T)*cos(omegad*T)
gamma=exp(-2*sigma@*T)
delta=(2*sigma@)/(T*(sigma@”2+omegad"2))

A=[1 -2*beta gamma]
B=[1-delta-alpha*delta -2*beta-delta*gamma+delta+2*alpha*delta (1+delta)*gamma-alpha*delta]

80
1
60 t S
[0} 3" . X
3 £ o5} S
= b . YAk
é 40 g 0 O ............................ O/ ........
£ J g-o.s-
20 B -
// -4 3 2 < 0 1
0 Real Part
0 0.1 0.2 0.3 0.4 0.5
A nu ¢
0
0.5
p
[e]
o o
@ 15 o
_C —
o [0
2 =
E
25 =
-3
f _1 L N X
0 0.1 5 0.2 0.3 0.4 0.5 0 500 1000 1500 2000

nu~/ n



phase

magnitude

( AsVgredoeg s G -8 M’”Ix’”" }

10"

nu

10

Chy

(\J



CAVLALE

Wlm(‘ feﬂ WWM Ml (A{’PP&E‘AE(OU&> " Elz

- Wl .

S B

I

§

22 |~2 2 3 26T 2= 2@_0

+ fo Tz&

e +1-2% L2, _25% | & .
le,i T T & TZ27%
- e
(i~ 25 i) 7 2 (2 4oT) 2
= «l\,,
(T - ko
( ?—g"T*JOTz\ — = T4 2
- ((-f—':'o'f) -—-—-—’——"“ |16t 4+ & ‘
) 2 -—2"—““—2' B 11 28TH s o
; [ +2CoT % jo -

o4 & 2 () -
(/ [MJ P &-“7 [ar ~-ﬂ - &y t1 La-7] ""L o K EM] 7 ?,ur/\', \Mj/a"'w

%Metodo della approssimazione delle derivate 1 (ﬂ PPR. CAULALE > l
A=[1 -2*(1+sigma@*T)/(1+2*sigma@*T+rhor2*TA2)  1/(1+2*sigma@*T+rhor2*742) ]

B=[ (rho”2*T~2)/(1+2*sigma@*T+rho”2*T~2)] \
A=

1.0000 -1.0588 0.5268

B =
0.4679
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%metodo della trasformazione bilineare
omegaew=(2/T)*tan(pi*nue)
rhow=sqrt(sigmaeA2+omega0wA2)
k=4+4*sigma@*T+rhow 2*¥T"2

A=[1 (-8+2*rhow”2*T~2)/k (4-4*sigma0*T+rhowA2*TA2)/k]

B=[ (rhow"2*T~2)/k (2*rhow”2*T~2)/k (rhow”2*7~2) /K]

omegadw =2.038le+04
rhow = 2.0381le+04

k =5.0585
} A=
1.0000 -1.1709 0.9921
B =
0.2053 0.4106 0.2053
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%metodo del FIR dal campionamento e troncamento della risposta impulsiva
tmax=2/sigma@
N=floor(tmax/T)
B=[]
for n=0:N tmax =0.0200
B=[B exp(—sigmae*T*n)*sin(omegaQ*T*n)] N =400
end
A=[1]
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%Medoto dell'invarianza all'impulso

T=1/20000; %sampling interval
BII=[0 exp(-sigma@*T)*sin(omega®*T)]
AII=[1 -2*exp(-sigma@*T)*cos(omega®*T) exp(-2*sigmad*T)]

%medodo dell'invarianaza al gradino

theta=atan(- sigma@ / omega®@)
alpha=exp(-sigma@*T)*sec(theta)*cos(omegad*T - theta)
beta=exp(-sigma@*T)*cos(omegad*T)
gamma=exp(-2*sigma@*T)

AIG=[1 -2*beta gamma]

BIG=[0 alpha+l-2*beta -alpha]

%medodo dell'invarianza alla rampa

theta=atan((omega®”2 - sigma®”2) / (2*omega®*sigma@))
alpha=exp(-sigma@*T)*sec(theta)*cos(omega®*T - theta)

beta=exp(-sigma@*T)*cos(omegad*T)

gamma=exp(-2*sigma@*T)

delta=(2*sigma®@)/(T*(sigma®”2+omegad”2))

AIR=[1 -2*beta gamma]

BIR=[1-delta-alpha*delta -2*beta-delta*gamma+delta+2*alpha*delta (1+delta)*gamma-alpha*delta]

%Metodo della approssimazione delle derivate 1

AAD=[1 -2*(1+sigma®*T)/(1+2*sigma@*T+rho”2*T~2)  1/(1+2*sigma@*T+rho”2*T*2) ]
BAD=[ (rho”2*T~2)/(1+2*sigma@*T+rho”2*T12)]

%metodo della trasformazione bilineare
omegadw=(2/T)*tan(pi*nuo)

rhow=sqrt(sigma@”2+omegadw”2)

k=4+4*sigma@*T+rhow”2*TA2

ATB=[1 (-8+2*rhow"2*T~2)/k (4-4*sigma@*T+rhow"2*T"2)/k]
BTB=[ (rhow"2*T~2)/k (2*rhow”2*T~2)/k (rhow”2*T~2)/k]

%metodo del FIR dal campionamento e troncamento dell risposta impulsiva
tmax=2/sigma@

N=floor(tmax/T)

BFI=[]

for n=0:N

BFI=[BFI exp(-sigma@*T*n)*sin(omega®@*T*n)]

end

AFI=[1]

figure(5)

[HII W]=freqz(BII,AII,200);
loglog(W/(2*pi),abs(HII)/abs(HII(1)),'b")
ylabel('magnitude')

xlabel('nu')

axis([@ ©.5 @ max(abs(HII))])

grid on

hold on

[HIG W]=freqz(BIG,AIG,200);
loglog(W/(2*pi),abs(HIG)/abs(HIG(1)),'r")
hold on

[HIR W]=freqz(BIR,AIR,200);
loglog(W/(2*pi),abs(HIR)/abs(HIR(1)),'g")
hold on

[HAD W]=freqz(BAD,AAD, 200);
loglog(W/(2*pi),abs(HAD)/abs(HAD(1)),"'k")
hold on

[HTB W]=freqz(BTB,ATB,200);
loglog(W/(2*pi),abs(HTB)/abs(HTB(1)),'c")
hold on

[HFI W]=freqz(BFI,AFI,200);
loglog(W/(2*pi),abs(HFI)/abs(HFI(1)), k")

lagina p

N
™NJ
\N

{



