ESE 531 Recitation 7

ESE_531_Recitation 7 Matlabm | +
1 % The purpose of this problem is to
2 % 1. design a low-pass filter from its poles and zeros,
3 % 2. find out (draw) the magnitude and phase of its frequency response,
4 % 3. perform filtering to an input signal and see the filtering effect
5 %% Define zeroes and poles
6
7= J =sqgri(=1);
Bi= Z = [1A1*(-0.8F)) L:1%(-0:8-7) —11%; % Zeroes
9= P’ = ([0L6F (0 5T9) 10:6% (0:5=73) 1.; %= Boles
1LO= K = 1/11; % Scaling factor
1Ll = [b, a] = zp2tf(Z,P,K); % Coefficients for the trasnfer function
12
13 %% Define frequency response
14
15 [h, w] = freqz(b,a, 'whole', 30000); %% h: frequency response, calculated over 30000 points
16
7 %% Plot magnitude response
18
19= figure
20 % plot(w, 10*log(abs(h))); % w plots from 0 to 2pi
21
22— Combined = plot(w(1:15000) /pi,20*1ogl0(abs(h(1:15000))),... % First half remains the same
23 (w(15001:30000)-2* (pi-pi/30000)) /pi, 20*1logl0 (abs(h(15001:30000)))); % Shift the frequency from (pi 2pi)
21
25 % format plot
26— Combined (1) .Color = tHL;
27 Combined (1) .LineWidth = 2;
2E= Combined (2) .Color = 'b';
29= Combined (2) .LineWidth = 2;
S0 grid;
3l
82 % label axes
3= xlabel ([['' char(969) '(' char(0215) "' char(960) ')'l):
= ylabel ([ |H(e?{j"' char(969) '})| (dB)"'1):
35
86 %% plot phase response
37= figure
38
3= Combined = plot(w(1:15000) /pi,unwrap (angle(h(1:15000))),... % First half remains the same
40 (w(15002:30000) -2* (pi-pi/30000)) /pi, unwrap (angle (h(15002:30000)))); % Shift the frequency from (pi 2pi)
41
42 % formatting plot
A g= Combined(l) sColor = Vr';
Al Combined (1) .LineWidth = 2;
45— Combined (2) .Color = 'r';
46— Combined (2) .LineWidth = 2;
47— grid;
48
49 % labeling axes
50— Xlabeli [*¥ char(969) Y(' char{(0215) WY char(960) Y)¥I)7
Bil= ylabel{[*' char({934)} '\{H(e*{]' char{969) "})\} (' char(0215) "'
52 char(960) *)*1):
53
54 %% Define a input signal
55
BE= n = 0:200;
B x = cos(0.1*pi*n) + cos(0.8*pi*n); $ a low-freqg component and a high-freq component
58
B5Yi= figure
60 stem (x)
Gll= xlabel('n')
G2 title('Input')
63
64 %% Filter the input x[n] using the filter designed above
65
66 — y = filter(b,a,x);
®7= figure
68l stem(y(l:end)) % high-freq component is filtered out
©9Y= xlabel('n')
7= title('Output after filtering')
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