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>1oyos: H amoxtnon Pacixwy yvwoswy os:
« Emetepyaoio owoxpltiov onpatwy
« TpOTOoVG VOTIOPATTAONG OLAXPLTUWY CNUATWY
» TpoOToug TepLypo@NG OLKPLTWYV GUOTNUATLWYV

« XpNOMN UETAOYUATIO ULV
o« 2yeolaor| faocwy QIATPWY



Discrete Frequency Response

[Tepiypoppe OANG pebrpetoc:
« AloxplTO oNpe

« Ocwpnpe derypaToAndiag N L L W T

1M
Frequency (Hz)

« XpoaxTNPIOTIKE SILKPLTR OTUOT

mag Discrete Pole Zero Plot
! T T T I T

[pateig petald onpaTwy KoL GuVEALEY

0.6

« Awexpitn oepa Fourier xou Sioxpitog petaoynpatiopos Fourier

« MeTaoynpatiopos Z

« AlrkplTO CLOTN UL

« TUVAPTNOT CLOTHUATOS e

« Evotdbea, utiatoOTN TR, YpOoVIKT apeTafANTOTN TR

Eiowoeic diaxgpopuav

KpovoTixn ambxplon o GuvepTTOT HETAPOPAS

Avadpopixes eEIOWOELS

in =

« EmtiAvon avadpopixwy e£lowaswy

* YXomoinam dloexpituidy ouoTpatwy — MmAox dwypdppate. 5

. IR o1 FIR piAtpo o o o o e sEAAAN
« Teyvixec oyedioong [IR @idTpwv Z { = { B
e Teyvixéc oyedieonc FIR qidtpuwv Voo \F” l



« ATt TNV emvOM oM TOL PebNuoTIoD Aoyiopod (1706 cusivas) emoTAOVEG Kot
UNXQVIKOL OY|ULOVPYODY LOVTEAL YL TNV QVATIAPACTOOY] QUOLKUIV QOLIVOUEVLIY VTIO
TN KOPPT] TUVEXWY UETOPANTWY KoL OLAQPOPIKWY EELTWTEWY

« axoun kot 0 Newton ypnoLuomoinon e 101K TEPITTWAT GUOTNUATWY SLeXPLTOD
XPOVOU

« MaOnpatixot Tov 18ov cuwyve (Euler, Bernoulli, Lagrange) avéntoEay peboSoug
oplOUNTIKNG OAOXANPLIGTG Kot TTPERBOANG CUVEPTNOEWY GUVEXODG PETAPANTTG

« loTopixn épevva £deike 6TL 0 Gauss ciye avaxoAbpel T Booixn apyn Tov I'pryopov
Metaoynuatiopod Fourier (FFT) xaté To 1805 mpv axbun o Fourier dnpooishoel
TO RETOOXNUOATIOUO

« Méypt to 1950 1 emebepyacio ONUOTOS YWWOTAY e OVOAOYIKE GUOTHUATO - TOTE
GpyLoE Vo ONUIOVPYELTAL 1] avayxn Yio eEuTtvn emtebepyaaio ONUATOG SLOKPLTOD YPOVOL

* Mio a6 TIG TTPLITEG EQaPPROYES YNPLOXNG ETEEEPYAOLOG ONUATOG UE UTTOAOYLOTT)
ATV OTOV EVTOTIUO YO TETPEAQIOTN YWV (aTtd Oelopikd Osd0pUEVRL)



H dvvatoTnTe Tpooopolwaons o VTTOAOYIGTN TIPLY ATTO TTV VAOTIOIN T TV
OMNUOVTIKO TTAEOVEXTN IO YLOL TT| XPY|OT] VTTOAOYIOTWYV

Apy1xé o€ UTTOAOYLOTEG LOVO 1) TPOTOUOIWTTY] AVAAOYIKOD GUGTYUOTOS AOYW
advvepios vAOToINONG EQapPUOYLIV TpaypaTIKOD Xpdvoy (real-time)

MéAoTo vtépyovv mopadelypnato adyopibpwy mov avartoyOnKey ywpls apyike
npogovy A6yo (ypnowdTnTe) dmeping (m.y. cepstrum | F {log(|F {f(t)}*)} |2 )
Me v emwvomom tov FET to 1965 anbd toug Cooley & Tukey §60nxe exmAnxTixn
wOnomn oTNY AVATTTLEN TANPWIC YNPLOXWIV CUOTNUATWY ETEEEPYOOIOG ONUATOG
TovToypove eytve ep@aveg 6TL pmopel vo. vAoToinOet o hardware kot evioydOnxe 1
TPOTEYYLoT A6Yyw Tov yopaxtrpe Tov FET mov emevepyodoe o onpato Sioxpitod
Ypbvou (exoAovbicc)

'Apx1oe | RETATOTIOT TNG XPY|OYG VTTOAOYITTWY (IO TTPOGOUOLWTESG CVOAOYIXE.
CUGTNOTO)

H emivomon Tov pixposmebepyaoTy| £0Wae GAAY Wi heyeAn wbnom oTnv vAoToinon
YOUMXOD XOGTOVG CUGTNUATWY YPNPLAKNG ETeLEpYATLOG GNIATOG

H ypnon yneroxrg emeepyaocioc onuoTos eivor TAZ0v orpepa xaboAixy



NMAsoveKTpATA
» Emebepyaoio onpatog o moAD yaunAég ovyvoTNTEG
« MeyaAn svediéio (svxolio aAAoyNG TOPOUETPLIV CLCTHIATOG)
* YXomoinon oc hardware
» Axpifeia xou avaAvom Tov UTTOpEL Vo ETIAEYETOUL
« KaBuoTtepnon xou amobnxevon
* AVVOTOTN T Yl TOADTIAOKY| eTEEEPY ROl
« Tunuatixn d6pnon (modularity)
» Ta Yynelaxn ovoTrpaTe dev Tapovalalovy
» "ypovon”
* LeYAAN evaaBnole oTo TEPPAALOY
* aPePalOTNTO OTY] CUUTEPLPOPA KOl LTTOOOOT]

MeslovekTipata
« 'Avw 6plo cuyvotnTog (real-time)

« @6pvfog xPavTiopod (Temepaopuévo unxog
KOTOY WP TUOV)



AlXpLTO onpa M o1e OlaxpLTod Ypovov ovoudlovpe pio axoiovdio
TPAYRATIKWY N Jyadixwy TV X[n], ne Z xer x[n]eC.

To dixpito onpa sivat, OnAadn, pla cuvapTnon, TNG omolag N
aveEapTNTY PeTaPANTY civar axépaiog aplOpoe.
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Ta dixpiTa onjpate TPoépxovTal amd peyebr mov
* QO T QLOM TOUG elval apPlOUN O, TT.X. ET000 VA NUEPL, KIVNOT| CVE WpPLL
 uetofdAlovror oc oyéon pe wlo ovveyn puetaPAnTy (ovveyn orjuate) boTepo amd
Sdixacio TEPLOSIKNG SElYUoTOAN YIS
« Av 1 amoaTao uetabd Sidoyixwy Tinwv stvar atabepn xan lon pue T xau x(t) 7
oVVEPTNOM TNG GuVeY0DG heTafANTY t => x[n]=x[n.T] pe f=1/T 7o pvOUo6
SelypaToANloG

|I'I|Jl.|t %—-—t A/D —"‘L“LW.J-“L

(o)

Sample

1 1 1 1 ) T O N A NN NENnr g —_— Aa"D [ ‘LLL”T'M
Rate

(b)

it XTA A N P

Av v onpa Taipvel TIpEG amtd Eva TeTtepaapuévou TTANO0VG GOVOAO TILLYV, TOTE AfyeTou
onpo SlrxpLTuoy TIwv. To medio TIpuY Tou ONPATOG Elvat £ve GHVOAO TETEPQOUEVO
mANOoug oToLyElLV.

'Evo. S10xpITO oMper O1aKpLTuiIV TIRWV AEYeTaL P @Laxo.

H ynepromoinar un Yneaxwv onNUrETwY amaiTel T SElYaTOANpI TOV TESIOV OPLOUOD TOUG
Kol TOV XBAVTIOUO TOU TEGIOL TV TOUG



OEHEALWSEN SLakpLTa cnpata

* ALOXPLTY] XPOUOGTIKY] WAOT 1 exoAovBia povadieiov
OElYUOLTOG 1] KPOVOTIXTY KOAoVDia:

08}
Ner
0.4+
0.2F

L NRAD B SAan SR B A A A SN AR S

1 yie n=0
d[n]=
0 yie n=0



OepeEALWEN SLakpLTa ciuAata

« AxoAovBia povaodiaiov Prpatos N povaodiaio
Bnuatikn axoAovdia N Pnuatiky axoAovbin

08I
061
0.4}
021

1 yie n>0 a[n] = § S[n-K]
u[n]= k=0
012 n<0 d[n]=uln]-u[n-1]



I81iTepo evdiapépov mopovadlel v exBetic orcorovdio bTav a = € w e R.
Tote ovopaletan pryaducn exBetien axotovbia xen ot ™¢ TowTOTYTOS TOL
Euler woybel n oyéon:
juy
x[nl=e = cos[wn] +j sin[wn]

O puyodiceg exBeticés axoovbies eiven m Péon g avdivornce Fourier

C

n
a4 ae

a cnpata

« ExOetixn} axotovbia x[n]

OeHEALWSEN SLakpLt




ISiaiTepo eviapépov Tapovaidlel  exPeTixn axolovdin bTava =e", w e R.
Tote ovopdleTou pryadikn exBetixn axoAovbia xal fdost TG TALTOTNTASG TOV
Euler woybst  oxéan:
jwn o
x[n]=e = cos[wn]+j sin[wn]

O pryadixég exBstixeg axoAovBieg sivar  faon tne avélvong Fourier




I81iTepo evdiapépov mopovadlel v exBetic orcorovdio bTav a = € w e R.
Tote ovopaletan pryaducn exBetien axotovbia xen ot ™¢ TowTOTYTOS TOL
Euler woybel n oyéon:
juy
x[nl=e = cos[wn] +j sin[wn]

O puyodiceg exBeticés axoovbies eiven m Péon g avdivornce Fourier
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n
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a cnpata

« ExOetixn} axotovbia x[n]

OeHEALWSEN SLakpLt




