Final Project M-files:

%Design of IIR Filter

%Filter Specifications

figure(1);

f1=150; %Stopband

f2=450; 

as=40;  %Stopband att. in dB

flow=250;   %passband

fupper=350;

ap=0.5; %Passband att. in dB

fsamp=1e4;  %Sampling freq.

%specification in digital freq.

fomega=[f1,flow,fupper,f2]*2*pi/fsamp; %spec. vector

%Prewarping the digital freq.

T=2; %Parameter for prewarp. 

%Analog filter spec.

W_anal=2/T*tan(fomega/2);

%Design of anal. Ellip. filter

[N,wn]=ellipord(W_anal(2:3),W_anal(1:3:4),ap,as,'s'); 

%Note that 2N is the order (only for BPF ND NOTCH)

[B,A]=ellip(N,ap,as,wn,'s');    %analog filter coefficients

freqs(B,A) % Response of anal.

%Design of digital filter

%Using the Bilinear transf.

[b,a]=bilinear(B,A,1/T);

%b and a are the coeff. of the digital filter

f=[0:0.1:5e3]'; %freq. in Hz

omega=2*pi*f/fsamp; %dig. freq. 

H=freqz(b,a,omega); %response

magdb=20*log10(abs(H));

figure(2);

plot(f,magdb),grid on

axis([0,500,-45,1]);

xlabel('Frequency in Hz');

ylabel('Mag. Response in dB');

title(' Mag. Response of Digital Ellip BPF');

figure(3);

%plotting the attenuation

plot(f,-magdb),grid on

axis([0,500,-1,45]);

xlabel('Frequency in Hz');

ylabel('Attenuation, dB');

title('Attenuation of BPF');
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#1

clc

clear

b=[0.5, -1];    %y-coefficient

a=[1, -0.5];    %x-coefficient

w=0.25*pi;      %defines w for input x(n)

wvec=[0:pi/1048:pi];  %defines w vector as a range from 0 to pi

n=[0:50]';              %define the time index vector

H=freqz(b,a,wvec);

x=cos(w*n);

Mag=abs(H);

Phase=angle(H);

figure(1);

subplot(2,1,1);

plot(wvec/pi,Mag);

ylabel('Amplitude');

title('Magnitude Response');

grid on;

subplot(2,1,2);

plot(wvec/pi,Phase);

xlabel('w/pi,normalized freq.');

ylabel('Angle in Radians');

title('Phase Response');

grid on;

ind=find(wvec==w);

mag_w=abs(Mag(ind))

phase_w=Phase(ind)

yss=mag_w*(cos((w*n)+phase_w));

y=filter(b,a,x);

figure(2);

subplot(3,1,1);

plot(n,y);

ylabel('Amplitude');

title('Response to sinusoidal input,y');

grid on;

subplot(3,1,2);

plot(n,yss);

ylabel('Amplitude');

title('Steady State Response');

grid on;

ytr=y-yss;

subplot(3,1,3);

plot(n,ytr);

xlabel('Time index, n');

ylabel('Amplitude');

title('Transient Response');

grid on;

%Find how many samples output takes to reach steady state and plot

%transient response.

Nss=0; stop=0; test_plus=0.01; test_minus=-0.01;

for i=1:length(ytr)-1

    if test_minus<=ytr(i+1) & ytr(i+1)<=test_plus & stop==0

        Nss=i;

        stop=1;

    elseif (test_plus<ytr(i+1)) | (test_minus>ytr(i+1)) & stop==1

        Nss=0;

        stop=0;

    end

end

Nss

figure(3)

plot(n,ytr, 'b');

grid;

xlabel('n');

ylabel('Amplitude');

title('Transient Response ');

#2           

wz=0.5*pi;

w0=0.4*pi;

W0=tan(w0/2)

Wz=tan(wz/2)

T=2;

Q=5;

%Analog Transfer Function

B=[1,0,Wz^2];

A=[1,W0/Q,W0^2];

HS=tf(B,A)

[numd,dend]=bilinear(B,A,1/T)

w=[0:pi/1024:pi];

Hs=freqs(B,A,w);

Hz=freqz(numd,dend,w);

subplot(2,1,1);

plot(w/pi,abs(Hs));

xlabel('Omega');

ylabel('Amplitude');

title('Frequency Response of Analog signal');

grid on;

subplot(2,1,2);

plot(w/pi,abs(Hz));

xlabel('Omega');

ylabel('Amplitude');

title('Frequency Response of Digital signal');

grid on;

#3

fsamp=10000;

Tsamp=1/fsamp;

fp1=1250;   %band pass edges

fp2=3255;

fs1=1750;   %band stop edges

fs2=3000;

%Digital Frequencies

wp1=2*pi*fp1*Tsamp;

wp2=2*pi*fp2*Tsamp;

ws1=2*pi*fs1*Tsamp;

ws2=2*pi*fs2*Tsamp;

%Attenuation stop and pass

as=46;          %20log(0.005)=-46

ap=0.91515;     %20log(1-.1)=-0.91515

T=1;

%Prewarping

Wp1=(2/T)*tan(wp1/2);

Wp2=(2/T)*tan(wp2/2);

Wp=[Wp1,Wp2];

Ws1=(2/T)*tan(ws1/2);

Ws2=(2/T)*tan(ws2/2);

Ws=[Ws1,Ws2];

[N,Wn]=ellipord(Wp,Ws,ap,as,'s');

[B,A]=ellip(N,ap,as,Wn,'Stop','s');

[b,a]=bilinear(B,A,1/T);

w=[0:pi/1024:pi];

H=freqz(b,a,w);

magH=abs(H);

phaseH=angle(H);

figure(1);

subplot(2,1,1);

plot(w,magH);

xlabel('Omega');

ylabel('Amplitude');

title('Magnitude Response -PartD');

grid on;

subplot(2,1,2);

plot(w,phaseH);

xlabel('Omega');

ylabel('Angle in Radians');

title('Phase Resonse');

grid on;

figure(2);

grd=grpdelay(b,a,w);

plot(w,grd);

xlabel('Omeag');

ylabel('Samples');

title('Groud dealy of Filter');

grid on

