




Λύση Στον οριζόντιο άξονα έχουμε την κανονικοποιημένη συχνότητα W = Ω / Ωc
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Απόκριση συχνότητας σε dB (κάθετος άξονας): 20 log10 (|H(Ω)|) = 20 log(|H(Ω)|) / log(10)



% ===========================================

% Frequency response of Butterworth filters

clear all
close all

syms W

N = 1; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(H(W), [-4,4,]); grid on

hold on

N = 2; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(H(W), [-4,4,]); grid on

hold on

N = 3; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(H(W), [-4,4,]); grid on

hold on
N = 5; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(H(W), [-4,4,]); grid on

hold on
N = 10; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(H(W), [-4,4,]); grid on

% ===========================================

% Same plots in dB

clear all
close all

syms W

N = 1; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));



ezplot(20*log10(H(W)), [-4,4,]); grid on

hold on

N = 2; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(20*log10(H(W)), [-4,4,]); grid on

hold on

N = 3; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(20*log10(H(W)), [-4,4,]); grid on

hold on
N = 5; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(20*log10(H(W)), [-4,4,]); grid on

hold on
N = 10; % Filter order

H(W) = sqrt(1/(1+W^(2*N)));
ezplot(20*log10(H(W)), [-4,4,]); grid on

% ===========================================







ΑΠΟΚΡΙΣΗ ΣΥΧΝΟΤΗΤΑΣ (ΜΕΤΡΟ & ΦΑΣΗ) 
 
 

 
 
% Matlab code A 
 
lc 
clear all 
close all 
 
Hmag = @(W) abs(0.5 - W*W) / sqrt((1-2*W*W) * (1-2*W*W) + W*W); 
Hpha = @(W) atan2(0,(1-2*W*W)/2)-atan2(W,(1-2*W*W)); 
% Προσέξτε ότι χρησιµοποιείται η συνάρτηση atan2(Y,X) 
 
subplot(2,1,1); fplot(Hmag,[0 2*pi]); grid on 
subplot(2,1,2); fplot(Hpha,[0 2*pi]); grid on 
------------------------------------------------------- 
 



 
% Matlab code B (Response in dB and logarithmic scale) 
 
clc 
clear all 
close all 
 
b = [1 0 0.5]; 
a = [2 2 1]; 
 
W = 0: 0.05: 2*pi; 
 
H = freqs(b,a,W); 
 
Hmag = abs(H); 
Hphase = angle(H); 
Hphasedeg = Hphase*180/pi; 
 
subplot(2,1,1); semilogx(W,db(Hmag)); grid on 
xlabel('Frequency (rad/s)') 
ylabel('Magnitude (dB)') 
 
subplot(2,1,2); semilogx(W,Hphasedeg); grid on 
xlabel('Frequency (rad/s)') 
ylabel('Phase (degrees)') 
 
------------------------------------------------------- 



ΑΣΚΗΣΗ 3.3 
 
 
% Read signal data from .txt file 
fileID = fopen('ECG-320Hz.txt','r'); 
formatSpec = '%f'; 
x = fscanf(fileID,formatSpec); 
fclose(fileID); 
 
X=fft(x,320); 
 
% ------------------------------------------------------- 
% Zero placing at ω0=0.982 rad, i.e. F0=50Hz and Fs=320Hz 
% ------------------------------------------------------- 
  
w0 = 0.982; 
h=[1 -2*cos(w0) 1]; 
H=fft(h,320); 
 
y=conv(x,h); 
 
Y=fft(y,320); 
 
subplot(3,2,1), plot(x) 
subplot(3,2,2), plot(abs(X(1:160))) 
subplot(3,2,3), stem(h) 
subplot(3,2,4), plot(abs(H(1:160))) 
subplot(3,2,5), plot(y) 
subplot(3,2,6), plot(abs(Y(1:160))) 
 
 
 
 



 




