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VHOPTAKA SIATPA

Pihtpo  (Tpopuind) Mootnua Ataxpttol Xpdvou mou UeToBdAAEL
(neproptlet) to (UETPO) TOU PUOPUTINOU TEPLEYOUEVOU TWY ONUATY.
y(n) = h(n) xx(n) «— Y(w) = H(w)X(w)

o Dutpdpioua:

Y (w)| = [H(w)||X (W)
e Andofeon

a =20log (|H(w)|) dB

1. Emhoy? tou yetpou tng amdxplone cuyvotntac tou @ihtoou
H(w) xatd tov emduuntd tpomo.

2. Tpoouuixny edon  Op(w) = —wk

[Tapathpnon: Adyw tne tepddtntac (derypatorndio xow APT)

' w
w =
ws/2
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[Bavixd @ihtpo Biéhevang younhodv cuyvothtoy (LPF)

1 |w| < we

|HLP(CU)| — 0 We < |UJ| < 7T

® W LUYVOTNTO UTOXOTC
[Bavixd @ihtpo Biéhevone vdmiwy ovyvotitwy (HPF)

. 0] |w\ < We
Hap@ =1 L <l <
[Bavixd @ihtpo Biéhevone Cwvne ouyvotitwy (BPF)
1 we < |w| < we
|Hpp(w)| = 0 a)\lAOfU‘ | ’

[Bavixd @ihtpo amoxonhic Lovne ovyvotitwy (BSF)

0O allov

Hps(W =1 L < |w| < we



Yyeolaon PiATpwy

[Tpodtorypapéc

Covn dEheuone 0 < w < wp
Covn atoxonic wp < w < T
Covn petdfoone wp < w < ws
OLYVOTNTA OLEAEUOTNC  Wp

OLUYVOTNTO ATOXOTAC  Ws

xupdtwon otn Covn diéhevone o, = 20109 (?)) dB
1

\%
andofBeon otn Lovn artoxonnc o = 20 log (%)) dB
2

2tOy 0L oyEedlaong
utxEY) xuudtworn otn (v OLEAEUONC
UEYAAN amdoBeon ot LoV AmOXOTHC
Utxpo6 eVpoc petoPoatixhc Covne

oA} xuxhwuate vhotolinom



Méedoool oyedlaonc avadpouxmy QIATEWY PuCIGUEVEC OE oVOAOYIXY
oihtoo

o PiAtpa Butterworth
o PiAtpa Chebychev I, 1I
o Eileimuxd didtpo

Métoodol oyedlaonc QIATpwY TETEPAOUEVNC XPOVOTIXNC ATOXPLOTC
(FIR

e Medoooc mapatvpwone

o [ooxuyatiny pédodoc
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Medodol oyedlaonc avadpounmy QIATEWY PUCIGUEVES OE oVOAOYIX
oihtpol

diAtpa Butterworth

o= [

PiAtpa Chebychev timou |
\/1 202( )

[ H (w)]

PiAtpa Chebychev tinou 1

eCn ()
H(w) :\/ 202(< >
Elermtind Piatpa
|H(w)| :\/1_|_ 2C2(2)



Metoaoynuatiopog tou avaroyixold Siktpou oe Ungaxo

o ArypouuxdC UETAOY NUATIOUOC
2z—1

S —
Tz+1

® AVoAOIWTO xPOUCTINNC ATOXPLONC

e Ilpoc Ta mlow oagodplom



Ungraxeg mpooLoypapes

e Yuvdptnon oTeEBAwone ouYVOTNTAC (WUETLVY)

=~

(QTS)
w = 2arctan >

2
Q= ita,n(g)

o Yyedlaon avaroyixol giktpou H(s)

LP
HP
BP
BS

€2, |H (w)|

H(z) = H(s)| _oo

MATLAB
Kavovixonowuevo giitpo Butterworth

[b,a]= butter(N,Wn)

[b,a]= butter(N,Wn, high")

[b,a]= butter(N,Wn), Wn=[W1 W2]
[b,a]= butter(N,Wn,'stop’), Wn=[W1 W2]



No oyeotaotet pihtpo Butterworth LP e mpodtoypogeg

ws =8 KHz, wp, =1 KHz, w. = 2.0 KHz, o = .1, as =
80 dB.

fs=8000; fp=1000; fc=2000;
ap=.1; as=80;

wl=fp/(.5*fs); w2=fc/(.5*fs);
[n,wo]=buttord(w1l,w2,ap,as)
[b,a]=butter(n,wo)
freqz(b,a,1024,fs)
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PtAtpa  Chebychev-II

EAelmTind
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No oyedootet pthtpo Butterworth L P ye mpodiarypageg

ws =8 KHz

Wp —

Op —

20 v7xplon

1 KHz we=2.0 KH=z

.1 dB, s = 80 dB.

o Tdin n Tou plAtpou

o IIM{0oc ouvteheotwy Ynotaxold giktpou N
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Yyeotaon piitpwy FIR

H(w) = h(n)

1 [
h(n) = T H(f)em ™ qf

Aroxorn xevtpol tufuatoc tne andxptone h(n).
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FIR {nglond olitpo

h(n—M), n=1[0,1,...N—1], M= N2—1

Xaunhomepato
2fTsinc 2nfI(n—M)), fo= %

Tinepatd

5(”) — 2f/I'sinc (QWfCT(n_M)), f. = fp:fs
ZoVOoTEQUTO

2f.,Tsinc (2nf.,T(n— M)) — 2f.Tsinc (2w f.. T(n — M))
—fpl—l_fsl _fp2+f82
fcl o 2 ’ fcz - >

ZoVoQpoxTind

o(n)—2f.,Tsinc 2nf.,T(n— M))+2f.,Tsinc(2xf., T(n— M))

S A
fcl — 2 ’ ng —_— 5
sinc(z) = sin(z)
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o [lopdoeryua
Fs=8KHz f,=1KHz, fs=2KHz N =231

2y eoloon
M =15, f.=15KHz

h(n) = 7.5sinc(7.57(n — 15)), n=20,1,...30
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Xpnon moapotpou

o W(k) Hapdtupo
hw (k) = h(k)w(k)
o W(k),k=0,1,... N-1
Tetpaywvixd, ap = 0.9 dB, as = 20 dB
W(k)=1, k=0,1,...N—-1
Hamming, a, =0.09dB, as =40 dB

21k
LV@O::054—OA6GB9VW1L k=0,1,...N —1
Blackman, a, =0.009 dB, as = 60 dB
2k 4k
W(k) = 0.42 — 0.50cos 0.08cos
(k) (v + (-

k=0,1,...N—1

Kaiser ...

Hanning ...



o [lopdoeryua

F,=8KHz f,=1KHz f,=2 KHz N = 31

Fs=8000; fp=1000; fs=2000;

fc=.5*(fs+fp); wc=fc/(.5*Fs); n=30

[b,a]=firl1(n,wc,boxcar(n+1))

stem(b,’fill"), freqz(b,a,1024,Fs)
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[Topdderyuo: PATpdpioua oHUATOC QWVHC

Frequency

mary has a little lamp
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freg. response (cb) freq. response (db)

freq. response (db)

low pass filter
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mary has a little lamp — low
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