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% 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), [-4,4,1); grid on

hold on
N =2; % Filter order

H(W) = sqrt(1/(1+W"~(2%N)));
ezplot(H(W), [-4,4,1); grid on

hold on
N = 3; % Filter order

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

hold on
N =5; % Filter order

H(W) = sqrt(1/(1+W”~(2%N)));
ezplot(H(W), [-4,4,1); grid on

hold on
N = 10; % Filter order

H(W) = sqrt(1/(1+W”~(2%N)));
ezplot(H(W), [-4,4,]1); grid on
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% Same plots in dB

clear all
close all

syms W
N =1; % Filter order

H(W) = sqrt(1/(1+W~(2%N)));



ezplot(20xlogl@(H(W)), [-4,4,1);

hold on
N =2; % Filter order

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

ezplot(20xlogl@(H(W)), [-4,4,1);

hold on
N =3; % Filter order

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

ezplot(20xlogl@(H(W)), [-4,4,1);

hold on
N =5; % Filter order

H(W) = sqrt(1/(1+Ww~(2+N)));

ezplot(20xlogl@(H(W)), [-4,4,1);

hold on
N = 10; % Filter order

H(W) = sqrt(1/(1+W"~(2%N)));

ezplot(20xlogl@(H(W)), [-4,4,1);

grid

grid

grid

grid

grid

[
)




C
Ry
o—--ﬁ/\/\/\—-l
Vs L Ra Yy
O

ALYMIN 3.2 Ai\ferm ™ madnriwe *vzAox1ud qn':\'rpo “Tou Gx\A‘-aTOs,

A. NJ. Uﬂoqub’\"m ™V O(WOI\AP\G\-\ g—uxvé‘\“ﬂm o T‘ﬂVIfu

CUxvE™ra fres o(’\'owonv'\'s .

B. Na oxeSid6ere mav AN3upion SUX v MRS (fe’qna o~ ?iw\ Xw‘em’-i)
(i) st W"H’“J‘ Elifava  raw () ov uprdogapdpiun EAfaw« wr eI
0 Eadtroy aSovir e FpAffruv Balfaus, &AM L fe gy cugpalpevey ge dB,
kow o opr)dvmos <fevas (§a>.0 d§ov ouxvoriTwy) (¢ Qoxu‘o\gfm-s K fauna.
= THE [O,Qn].

AcSopéva: Ra=Ra=, fl , L=AN Cz2F

AYLH Za Zie |———o

[

0, cn)vgt‘r(r Avreriety v L kad C cvan
o(\fn‘(,ro\xo\ ZL:LS ror Zc= 4/CS, onaté

“ napaPlwing o—u\r&%v\ Tov § 90 1Gov TN (&

2., Ls =+ C, s
e s ZLHZc ) = L = @)
L [ $+Z'S LC52+4
Aoul@Wovias <tV xupo Liplace (s)= 2 Viis) =
A WF e V'z ) 'LR'-{-ZL(-}ZQZ 1
Y, z R
Hes)= 29 - £2 = 2 i =
\/1(5) ZR|+ZP~1+ZL(. R\"’gz"' _
LCs%q
Lest 44
W= Raliest 4 4) (2)

(2,42) (LCs™4a) + L5

# xnéu(.\\o‘»\ cUxv 3TMTAS ﬂeoM\'M\TL—\ 4 Stjﬁ-, 5w <1y

Ra (-Lc.ﬂf’-&-‘\) (3)

H = (Rern) (L ) + § LA
(R?.('(_L(Jl )\
Merpo W\ = == (4)
V(@22 G-t +
- WD - g an - el ,;“_.*._) (5)

\\ R “'2;_) (4’ L(J’L’z
\ !A Afvv"-]wo

Y a'( Tiwd



AVT!L-:B'C“':NTU T THES TLUN 6TOWerw v kL C Exoufer

W)= St72 el
25" 4544
1/7_‘511 (fl-)
W) =
( (4 -‘z.le)-\—jR
\411—111\ 3)

WO = ————
Vo209 2
N ) (9)

/U = 05T - +ou' Y

“ dnfwe\mﬂ Suxvoem™MTAl oV SUNURERP \fb‘vm) ‘Qf)’\‘(’od C(?o.ivc-—rm CTVS ENSLEVEr ‘réﬂfej*



AMOKPIZH ZYXNOTHTAZ (METPO & ®AZH)

05 . — , ' .

o3\ / 1

01 i -

% Matlab code A

1c
clear all
close all

Hmag = @ (W) abs (0.5 — W*W) / sqgrt ((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) ) ;
% Mpoocé&te O6TL YxpnoLupomnoleital n ouvdptinon 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
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% Matlab code B (Response in dB and logarithmic scale)

clc
clear all
close all

b = [1
a = [2
W= 0: 0.05: 2*pi;

H

fregs(b,a,W);

Hmag = abs (H);
Hphase = angle (H) ;

Hphasedeg = Hphase*180/pi;

subplot(2,1,1); semilogx (W, db (Hmaqg)) ;

xlabel ('Frequency
ylabel ('Magnitude

(rad/s) ")
(dB) ')

subplot(2,1,2); semilogx (W, Hphasedeq);

xlabel ('Frequency

(rad/s) ")

ylabel ('Phase (degrees) ')

grid on

grid on



AZKH3H 3.3

% Read signal data from .txt file
fileID = fopen('ECG-320Hz.txt','r'");

formatSpec = '%f';
x = fscanf(fileID, formatSpec)

fclose (filelID);

X=fft(x,320);

o°

wO = 0.982;
h=[1 -2*cos (w0)
H=fft (h, 320);

y=conv (x,h);

Y=fft (y,320);

subplot(3,2,1),
subplot(3,2,2),
subplot (3,2, 3),
subplot(3,2,4),
subplot (3,2,5),
(3,2,0)

Zero placing at »0=0.982 rad,

1];

i.e.

FO0=50Hz and Fs=320Hz
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