MovTteAOTTOIiNON CUGTAMATOG
O1aKPITOU XpOVOU OTO TTEPIBAAAOV
Tou Simulink

["a va avoitete 10 apyeio mov Exete kotefdoel, petapeite oTov KatdAoyo o omoiog To
nepiéyetl (Léoa amd to Matlab) kou ot cuvéyela dmwote 10 Gvoud tov (demo2) ot
ypapuun evtolmv. Tote Ba avoi&etl éva mapdBvpo pe to akdAovbo block dibypappa:
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Ewéva 1: To apyiké poviéio

To povtého avtd meprypdeet v Asttovpyio evOg cuoTHHaTOG dlaKpLtov ypovov. [T
ocvykekpipéva, eEetdlovpe v €£000 £vOG GLGTNUATOG OTOV OVTO deyeipeTat amd TV
axolovBia:

zin]=a"Puln—-pF), neZ,pecZt aec Rt

Hexwape ofvovtag optopéveg odnyieg yuoo TNV TPOGOUOIMOT HOVIEA®V GTO
nepiBdirov  Simulink. MoMg avoifoope €va  poviéAo  umopodpe  va  TO
Tpocopotdoove (tpéEovpe) matdvtac oto kovumi P g ypapung epyoreiov 1
eVOAMOKTIKG emAéyovtog Start amd 1o menu Simulation. o vo dodue tO
amotéAecpa o€ £va scope, KAvovupe SmAO KAK TAV® TOL Kot ETAEYOVLE TO EIKOVIOL0

i Yl TNV TPOCOPUOYN TOV 0EOVOV 6to KatdAAnio péyeBog. Kdébe poviého oto
Simulink propei va mpocopoidverat yio 660 xpoévo Béhovpe (aKkOpa Kot Yo GmEO)
KoL Y100 OO0 ¥PoviKO dtdotnpa BEAove (aKOpo Kot Yo opyvnTikovg xpovoug). I va
aALGEOVE TO YPOVIKO Sdotnia Tpocopoimong, anyaivovpe oto menu Simulation,
Simulation parameters kot otV meployny Simulation Time g kaptéhag Solver
dniovoope ta moudior Start ko Stop Time. Av 0éhovpe vo TPOGOUOIOVETOL TO
HoVTELO Y1 dmelpo ypovo divovpe oto medio Stop Time tnv Tun inf.
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270 0pyKO HOVTEALD TOV TOPOTAVE® GYNUATOS, TOPOLGLALETAL 1] EXIOPOCT TOL
€xel éva ypoappko ypovikd apetafinto (I'.X.A.) cvomua dtakprtod ypoévov € o
akolovBia ei.06d0v. H elc0d0¢ Tov cuotioToc puropet va eivar gite 1 akoAovdio
zln]=a"Pun-p], n,8€ZacRk
€lT€ 1 KPOLGTIKY] GLVAPTNON OLAKPLTOV YPOVOL
5Tn] = { 1 n=0
0 n#0
N omoia TPOoKHATEL amd TN povodloio Pnuatiky cuvdptnon (step2) ov aQapEGovpE
L0 LETOTOTIOUEVT KOTA oL ¥POVIKY] povéda povadiaio fnuatikn cvvéptnon (stepl):
o[n] = u[n] —uln — 1?
Me tov 1pomo avtd umopovue vo S0VUE GTO Scope2 TOGO TNV KPOLOTIKY OmOKPIoN
TOV GLGTNUATOG (OTOV EMALYOLUE G £(GOOO TNV KPOLGTIKY| cCLVAPTNOT) OGO Kot TNV
andkpilor] tov otnv akolovbia X [n]. Mmopovue va evarldocovpe v €icodo oto
cvotud pog kévovtag SimAd KAk oto block “manual switch”.
Mmnopobvpue vo arrdEovpe TIc mopapétpoug o kot B g akoiovbiog x [n]
Kkévovtag Ouhd Kk move oto block pe label «a™(n-b)u(n-b)». Tote gppaviCeron éva
TA0iG10 S10A0YOoL dwg 610 akdAovBOo oy

x|
— Subzpstem [mask]
arn-

— Parameters :I
_ Give b
|| IE ne
Step? Give a

[

[
aﬂm ak, I Cancel Help Apply

CCopel

Ewova 2: Adhay] TopapéTpev T0V GIOTOS 16600V

H mapdapetpog B xabopiler ) ypovikn petatdmion g akoAovdiog €10660v Kot M
mopapetpog o kabopilel to av Eyovpe ekbetikn peimon 1 exBetikn advénon kabwg Kot
T0 pLOUO avENomg / petmong.

Mmnopovpe axouo vo oAAdEovpe TN ovvdptnon petapopds tov [LX.A.
GLOTNUATOG KAvovTag SmAd KAk oto block pe label «Discrete Transfer Feny. Tote
epeaviletoan éva mAoiclo 01AOYOV TO OTOI0 HOG TPOTPEMEL VO GUUTAT|PDOGOVLE VO
dwvocpata pe ovvteleotés. Ot ouvtedeotég avtol €lval Ol CUVTEAESTEG TMOV
TOAVOVOU®V  aplBunTi] Kol TOPOVOUOOTH TNG OCLVAPTNONG UETOPOPAC. AV Yo
Tapadely Lo ETBVUOVUE VAL OTLLLOVPYHCOVLE TO GUGTNLO [LE GLUVAPTIOT) LETAPOPEG

z+
H —
(2) = 521, 099

Tote O mpémer va cuumAnpOGoLE To. TESiOL TOL TANGIOV O1AOYOV OTMOC OTO
TOPOKATO GYNLLOL.



Eiooywyn oty Ocwpio Znudtov kar Lvotnudatov 3

Block Parameters: Discrete Transfer Fcn ) x|

l::' — Dizcrete Transfer Fon

s
b atrix exprezsion for Aumerator, vector expreszion for denorinatar.
Output width equals the number of mws in the numerator. Coefficients
2ol | e for dezcending powers af 2.
— Parameters
Mumerator: II
[ —
I 12
aapi Dienominator:
|[-21-099)
[
| Sample tirme;
Stept
k. I Cancel Help Spply

Ewéva 3: Alhayn tapapétpov tov I X.A. cvetipotog

Qg éva mopdoetypa xprong Tov HOVIEAOL dOKIUAGTE ToL 0kOAOLOL:

1.

2.

Me Ao kA oto block g €166d0v emréEte B=0 xor a=1. Me tov tpdmo
avto Erovpe eMAEEEL ¢ €l60d0 T povadiaio fnpatiki cuvdptnon.

Me dmhd KAk oto cvotnuo emidéyovpe molvavopo opidunt) [1] ko
molvavopo mapovopaot) [1 -1]. Me tov 1poémo avtd t0 cHoTNUd pog ivat
EVag YMe1oKOG OAOKANPOTNG.

TonoBetovpe 10 Manual Switch oty kdt® 0¢on kol Tpéyovpe T0 HOVTELO.
[Tapanpodpe Tmg 1 KPOLGTIKY| ATOKPICT] TOV OAOKANPMTY| €lval 1 povadioio
Bnuotikn cvvaptnon.

TomoBetovpe o Manual Switch otnv wévw 0€on kot Tpéyovpe to povtéro. H
¢€000G T0V cLoTNUATOG Hog Bo mpémel va glvar 1 cLVEMEN TG povoadtoiog
BnUatikng ovvaptTNoNg HE TOV €0VTO TNG ﬁi&a €l0000G KOl KPOVLOTIKY|
amokplon) omAadn n axorovdio y[n] =n-un] Me suho Kk oto Scope2
TOPATNPOVUE TNV aKOAOVOio £000V.

A. Ekeyyoc ypopmkotnTtog — %. apetapinrotnrog

[Tewpapotioteite pe d14Popo oUATA EIGOOMV KOl KPOVOTIKMOV OTOKPIGEDV
petafdirlovtag Tig mapapuéTpouvg tov blocks. Tvpemvoiv ta aroteAéouata
mov AapuPdvete pe Tic Oe@PNTIKEG GLVOPTNAGELS TOV TPOKLITOVV OO TN
OLVEMEN €16000V Kol KPOVGTIKNG ATOKPIONG;

EAéyEre ™ ypoppukodtTo TOL cvotiuotoc. Eeapudote oty €icodo éva
YPOUUIKO cvvovacpd onudteov kol eetdote kotd mOco 1 £E000G TOL
GLGTNLOTOG OTOTEAEL TOV 1010 YPOUUIKO GUVOIVOGUO TOV ETLUEPOVS OTUATOV
€10600v. (Xpnowonowmote Ta blocks Sum kot Gain a6 ™ BiArodnkn Math)
EMéyEte ™ ypovikn apetofAntomnta tov cvotiuatog: Tpéfte apyikd to
povtélo kot mopatnpnote Vv €000 TOL GUOTHUOTOG. XTN GCUVEXEWN
ePapuoote oty  €lcodo o kobvotepnuévny KOOy NG €GOS0V
ypnoporoiwvtog to Block «Unit Delay» g Bipiodrkng Discrete. Egtdote
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Katé OG0 1 véa £€£000¢ amotedel (o KaBvoTEPNUEVY EKOOYN TNG OPYIKNG
eEdoov.

B. Eleyyoc evotdOsrog
l'evikd, ta ovomuota mov oyedialovpe Béhovpe vo égovv TV WOWOTNTO NG
€VoTAdEG PPAYLEVNS €16000V — EpayuEvng €600V (PEDE). Me v 1016t ta vt
EVVOOULE MG OTOLOONTOTE PAYIEVT] €1G000 KOl OV EPAPHOCOVUE GTO GUGTNUA LOG
toTE 0WTO O amoxpdel pe po epaypévn €€odo. ‘Eva cuomua eivar ®EDE gvotabic
oV 1 KPOLGTIKN TOL omdkpion eivar amoAHToe abpoiciun, dSniodn:

+co

3 |hn]l < +o00

n=-—co
XV mepinT®on OMOv TO GUOTNUA LG EXEL CLVAPTNOT LETAPOPAS M| omoia givat
™G HOPPNG

H(z):zia

TOTE 1] KPOVOTIKT OTOKPLOT] TOV GLGTHLATOG Oa gfvart TNG LOPPENG
h[n] = o" - u[n]

N omoia glvar (o yeoUETpkn mpdodog He Adyo @ kot 1 omoia yvopilovpe mwg sivol
afBpoiciun oy nepintwon o6mov |a| < 1. Emopévag to cvotnud pog Ba stvor evotadég
poévo Ge avTN TNV TEPIMTMON EVAD GE JPOPETIKN TEPINTMON TO SvoTNUO O glvarn
aotafés. Otav n mapapueTpog o etvon Evag pryadkog apBudg Oa mpémel to PETpo ToLv
va givol pikpoOTeEPO TG Hovadag 1 16odvvapa va Ppioketar €viog tov povadloiov
KOKAOV.

levikodtepa, oV mEPImTOON HOG GLVAPTNONG UETAPOPAS €VOC  QUTIOTOV
GUGTNHOTOG TG YEVIKNG HOPONS
B(z) bo+biz bz 2+ -4y 2™
A(z) 14+amzl+asz72+---+a, 2"

H(z) =

AMOOEIKVVETAL TG TO avTiotoyo cvotnua givor PEDE guotabéc oty mepintmon
omov ot pieg Tov MOALVOVLHOL TOL Topovopaot Ppiokovtai OAeg evidg TOL
povadiaiov KOKAoL. (Av Sl06TAGOVUE TN GLVAPTNON UETAPOPAS 0 AOPOIGLLO OTADY
KAaopdtov m anddelln mpokvmrer dueca). Ot pileg TOL TOALOVOHOL TOL
TOPOVOLOGTH OVOLALOVTOL Kol TOAOL TOV GLUGTLOTOG,.

INoa va tepapatioteite pe Oépota votdbelog avrikatactiote 1o block «Discrete
Transfer Fen» pe éva block «Discrete Zero-Pole» amd 1t Pipiodnkn Discrete
TPOKELUEVOD  TOL  TOALOVLUO  opldunTy KOl  TOPOVOHOOTH Vo epgovifoviot
Tapoyovromomuéva og mpog TS pileg tovg. Xe éva tétoro block ot mapdpetpor
aplfun Kot wopovopaot eival ot pileg TV TOALOVOU®OV Kot 0AALALOVY KOVOVTOG
OurAo Kk v oto block.

= Anuiovpynote éva cvotnuo pe 2 ovluyeic pryadukovg mOAoVG ot omoiol va

Bpiokovior €viog ToL HOVASIiov KUKAOL KOl TOPOTNPIOTE TNV KPOLGTIKN
amdKpIon TOL GLOTNUATOS. Tt TapaTNPEiTOL Yoo T HOPEN TNG KPOVOTIKNG
anokpong; Ti popon €xet n €€odog tov cvoTHUATOg OTav GtV €16000
EQOPUOGOVUE a @PayIEVT okoAoLOia;



Eiooywyn oty Ocwpio Znudtov kar Lvotnudatov 5

= Anuovpynote éva cvotnpa pe 2 ovluyeic pyadikovg mOAOVE ol omoiol va
Bpiokovtor €£m amd to povaodiaio kOkAo. Tt popen €xel avti ™ @opd M
KPOLOTIKY] OOKPLOT) TOL GUGTLLOTOG;

= E&etdote TN pop@1] TOV £XEL 1] KPOLOTIKY| ATOKPIGT] TOL GLUGTHUATOC OG TPOG
™m odon tov ocvluvyov morwv. Iwg emnpedlelt n edon TV TOA®V TNV
KPOLOTIKN odOKplon Tov cvotiuotog; [wg emmpedlel n pdon Tov TOA®V TV
amoKplon ovyvotHtwv Tov ocvotiuatog; (o va delte v amdkpion
oLYVOTNTOV Umopeite va ypnoponooete To block fft scope).

I'. Axdpwon oL@V — pnodEVIK®OV

Onwg €ldape ota mponyovpeva, &va aitotd cvotnpo gival evotabéc 0tov OAOL ot
TOAOL TNG CLVAPTNONG HETAPOPAS TOL PpioKovTal EvTOG TOV pHovadlaiov KOKAOV. Ag
e€etdoovpe tOpa TV TEPITTOON OOV 0 UIYadIKOS aplBuog C amotehel mOAO Kot
UNOEVIKO NG CLUVAPTNONG UETAPOPES. XNV mepintwon avt) 1660 o aplduntg 66o
KOl O TTOPOVOLOGTHG TNG GUVAPTNONG HETAPOPAS Oa mepi€yovv Evav Opo TG HOPPTG
(z - C). To gpomua mov tiBeton TdTE €lvarl ov umopovUE va dypdyovue Tov 0po
avtd omd apluNnT Kol TOPOVOHOOT Kol va odnynfodue oe €va amAovoTEPO
ocvomua. H andvinon oto gpomua avtd givor 6tL ™ dwypagn UTopodUE vo, TV
Kévoue Lovo otV mepintmon onov |C|<1.

doptwote 10 apyeio demo3.mdl

e = | o =

(0,240 2))z0.2-0 2])
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Ewova 4: AkOpoon mOLoV - pnndevik@v

270 TOPATAve oYU 1 €l6000G 00MYEiTaL GE 2 GUGTNUATO TO OTOL0 OLOPEPOVY MG
TPOG L dypapn €vog Kovov mOAoL — Pndevikod. MAMGTa 6TV TEPIMTOON Lo
gtvan |C>1.
=  TpéEte to poviéro tov apyeiov demo3.mdl. Ta dvo cvoTiuata £govv TV
{0t KpovoTiky amokpion; Atvovv v id1a ££000;
= Y10 block «Discrete Zero-Polel» petaxivnote tov Koo TOA0 Ko TO KOO
unodevikd amod ) Béom (3+3j) evtdg Tov povadtiaiov kKokAov. (Metakivovpe
Kot To ovlVyn TOAO — undeviko). Tt mapatnpeite TOpa;
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A. TIapaiinieg Ko 6€ GELPA VAOTOUGELS
"Exovpe oM avaeépel mmg kdbe (outiot]) GuVAPTNON LETAPOPAS TNG LOPPTS
H(z) B(z) bo+biz7l+boz72+ o+ by, 2T
o) = —_
A(z) 14azl4az 2+ - +ay,z "

umopel va ypapet ¢ dBpowopo amiov kKiaoudtov. o mopddstypo oyvel 1
axolovin oyéon:

1 3 -2

1—052-14+0.062-2 1-0.32"1 + 1—0.22-1

‘Etol pmopovpe vo vAOTOMGOVUE £€vol YPOUMKO GOGTNUO TOPAAANAL 0T GTO
EMOEVO GYTLLOL:

r

3
> ]
=03
Dizcrete Scope
I et o

-2
=02

Discrete
" Transfer Feond

Manual Switch
1 o]
z2.0.52+0.06

Discrete ScopeZ
Transter Fon2

¥

a*{n-buin-b)

Step2

¥

Stepi

Ewova 5: Mapadriinin viomoinon cuoTRETOg

AxOpa, ov UTOPEGOVUE KOl YPOWOULLE L0 GUVAPTNGT UETAPOPAS MG YIVOUEVO OO
AMAOVGTEPES CLUVOPTNOELS LETAPOPAS TOTE UTOPOVLE VO TNV DAOTOUCOVLE GE GELPAL.
[Ma mopddetypo 1 GLVAPTNON TOL EIGOLE CTU TAPATAVE® YPAPETOLL:

1 1

1-0.52-1 400622 1-—032z-1 1-0.2z"1

KoL £TG1 LWITOPOVLLE VOL TV DAOTOMGOVUE OTwG 6TO aKOAovHo oo

F
F

L L
Scopet =0z =02

Discrete Discrete Seope
Transfer Fen Transfer Fend

a*{n-buin-b

He——o

Manual Switeh
StepZ

¥

1 o]
220 524006

Driscrete Seopel
Transfer Fon2

Step1

Ewova 6: X ce1pd vA0m0oinoM GVGTRATOG
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No vAOTOMoETE GE GEPA KOl TAPUAANAQ TNV AKOAOLON GLVAPTNOT UETAPOPAGS
(To mepiBairov Matlab mpocpépetl ) cuvdptnon residuez m omoio ektedel
dlwdomacn o€ omAd KAdopota) kot vo emPefoidoete mmg AapPdavere v
andKpLon.

1
1-0.7271 +0.12z2

["a oo Adyo givar emBounti 1 LAOTOINGT LIOG CLVAPTNONG LETOPOPAS GE GEPA
N TapAAANAQ;

E&etdote v mepimtwon Omov oVO avticTpoPo Kol €VGTAON GLOTHUOTO
ocvvdéovtar o€ oepd. (To éva pmopet va givan FIR cvomua). T tapatnpeite oty
€€0d0 ¢ ouvdecporoyiag avtig; ZvpPaivel To 1010 Ko otV TEpinTwon Omov
Kémowo amd ta emMUEPOVS cvothpato gival actafés; To cuVoAKd GuoTnUa givat
evotabéc n oy



