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Apyéc T ov Zvotnpatov

Epyactipro 1° : Evcoymyn oto Simulink-Xnuota nuitovov-AWGN

Boocwkn Osowpia

To Simulink eivon éva maxéto Aoyiopkod mov mepi€yeton péco oto Matlab yia
HOVTEAOTOINGY, TPOGOUOIWoN Kol aVAALCT OLVAUIKOV GUOTNUATOV, OPOP®V
EMOTNUOVIKOV TTEPOYDV. TIpocpépel Eva d10d0pacTikd Ypapikd mepiBaAlov Kot pio
BPAodnNKn otoyeiowv ko otnpiletor o€ oxedOCUO Kol OVATTLEN HOVTEAWV
GLUOTNUATWOV.
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2tov topéa TV TAETIKOWOVIKOV, To Simulink givorl waitepa onpovtikd gpyoieio,
KaBmOg umopovue vo avartOEOVUE GUGTIATO, VO, TO TOPOUETPOTOU|COVLE KOl VO TO
mpocopolmcovpe. Ia 10 okond avtd, to Simulink dwbéter PiProdrkeg pe O TO
otoyeio OV UTOPEL VO YPEIGTOVUE, OTTWG TNYEG GNUOTOG, EVICYVTEC, OLOUOPPOTEG
KTA.

Agrtovpyio Simulink

To Simulink evepyomoteitar minktporoydvtag v evtodn “Simulink” oto mapdaBvpo
evIoA®v tov Matlab 1 kévovtag click 6tnv cuvtopevon oty yYpoppr| Tov menu.
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Me v extéleon g evtoAng avoiyel éva moapdBvpo, Omov oamewoviCoviar ot
BBAoOnkeg yo drapopeg epappoyés. Kabe BipAtodnkn vrodiopeiton oe Evav apBuod
and pkpdtepeg Pirodnkeg ko kabepio amd ovtéc meprhapPaver Evav aplOuod
otoyeimv (blocks), Ta omoia gpeaviCovior oto de&i T Tov Tapadvpov, Ve GTO
OV TUNHO £XOVLLE 0L GUVOTITIKY) TTEPTYPOPT] TOV GTOLYEIOL OV £yovpe emAEEeL. T
TOPAdElYa otV TapokdT® ewovo 1 koupla PPrlodnkn eivar m Simulink, 1
pikpotepn ivor  Sources, evod éva amd to. 6TotKEl OV TEPAaUPAveL 1 TeEAevTOiN
etvar n Sine Wave.
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Sine Wawve: Jutput a sine wave where the sine type determines the computational j
[ ]

technique uzed. The parameters in the two types are related through:

Samples per penod = 2*pi / [Frequency * Sample time)
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[Ma va ompiovpynoovpe pia véa empavelo epyosioc Simulink (6mov Ba yricovpue T0
CUOTNUA LOG) YPNOLOTOI0VUE TIC YVOOTEG GUVIOUEVGELS TV WIndows otV Ypopun
tov menu. [a va mpooHBécovpe éva otoyeio amd t PipAodnkn oty empdveln
EPYOCLOC HOG, KPOTOUE TOTNUEVO TO 0OPOTEPO TANKIPO OTO TOVIIKL KOlU TO
petagépoovpe (drag & drop). Kavovrag otn cuvéyeio duthd apiotepod click emdveo tov,
avoifetl to mapdBupo pvOuicewv Tov cToryEioV.
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Ao otorgeia cvvodovtal peTay Tovg €ite cvpoviag To PEAOG amd TO €va OTNV
VTOJ0YT TOV AALOVL, gite kKAvovTag aplotepod click ota otoyEio KpaTOVTOG TOTUEVO
7o ctrl.

A@ov €yovpe avamtdiel TV GLVOEGHOAOYIOL Kol £YOVUE TOPOUETPOTOUWIGEL TO
otoyeio, HmTopovue vo TpEEOVIE TNV TPOGOUOIMOoT TAT®VTOG TO “play” otnv ypopuun
TOL Mmenu, VO oT0 JWAVO medio pmopovue va kabopicovpe Kot Tov xpovo TG
npocopoimong. Av 610 medio Tov ypdvov glodyovpe inf, tote O Tpéetl Yo dmepo
ypovo (infinite). Xe kéOe mepintwon ko og kdbe mapdbvpo pvOuicewv, pwropovue va
ovpPovievtovpe to help ylo meplocdTEPES AETTOUEPELES.
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To Simulink mwapéyer v dvvatdOTNTO TOPAYOYNS GNUATOS GLVEXOVS Kol O1KPITOV
YPOVOV, KaOMG Kot Topaywyn CNUATOS LE YPNOTN OEIYUATOV. XTNV TPOTI TEPIMTOON,
010 TapABvpo TOPOUETPOTOINONG NG YEVVNTPLOG EemAEyovpe “time-based” Kot
glodyovtog undeviky Ty oto “‘sample time” medio, maipvovpe ypovikd GuveyEg
onua. Av 164yove pUn UNOEVIKN TN, TOTE EXOVUE ONULA S1KPLTOV YPOVOUL.

Kvprotepa ctorysia mov Oa ypnowomronfovv

[Mopaxdtw yivetor (o cvviopn ovoeopd oto Kupldtepa otolyeion Ta omoio Ha
YPNOYOTOOVVTOL TOAD GUYVA GTO. GLUGTHUATA LLOG

BiioOnkn Simulink/Sources:

Sine Wave: Eivol g mnyn nuitovov. Ty ypnoyomoovpe kupiog otav BEhovue
oNHOTO GLVEYOVS XPOVOL

BipioOnqkn Simulink/Sinks:

Scope: Eivar évog ameikovioti g oNUaTog 6To TeEdiov Tov xpodvov (TaApoypdaeog). To
YPNOOTOOVUE OTAV OEAOVILE VO TOPATNPTICOVLLE VA O GTO TTEGIOV TOL YPOHVOV.

Bipio0nqkn Simulink/Math Operations:

Add:_Eivat évag aBpoiotic kot tov ypnopomoovpe dtov 0EAovpe va abpoicovpe 6vo
N Kol TOPATAVED GTUOTOL.

Product: Eivor évag moAlomAoclooTtig Kot TOV ¥pNoYomolovue 0tav BéAovue va
TOAAATAAGIAGOVLE OVO CNULATO.

BiiioOnkn DSP Svstem Toolbox/Sources:

DSP Sine Wave: Eival puo mnyn nuutdévov, pn cuveyovg xpdvov, 1 omoio mopdyetol
pe xpnon dsrypatwv. Avtiy n mnyn 0a xpnoyomoteiton 6TIC TEPIGGOTEPES ACKNGELC.

BiioOnqkn DSP System Toolbox/Sinks:

Spectrum Analyzer:_Eivot évog ameikoviotg @AGHATOC Kol TOV YPNGUYLOTOI0VUE
otav BEAovE va TOPATNPTICOVLLE VA GO GTO TESTIO TMV GLYVOTHTMV.

BiioOnnkn Communications System Toolbox/Comm Sources/Noise Generators:

Gaussian Noise Generator: Eivor pio myn yxoaovciovod Bopvfov kot Oa v
ypnoporovpe 6tav BElove va eilcdyovpe AWGN 06pvPo 610 GOoTNUA oG,
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Hewponotikd pEpoc

2KomOG aTNG NG AokNong €ivol n HEAETN TEPLOJIKOV CNUATOV KOl TOV AELKOV
ykaovolovoy BopOfov, eved tawtdoypova kot n eEokeiwon pe to Simulink. o to
oKomo ovTo Ba TapaTnpoovuE O18POPa GNUATO GTO TEHIO TOL YPOVOL KOt GTO TTEGTO
TV cLYvoTT®V Kot Ba peketnBodv ta yapoaktnpiotikd pog tnyng AWGN Gopofov.

Na yivouv 1o TopoKaTo:

Aoknon 1"

1. TpéEre to Matlab, evepyomoiote 1o Simulink kot avoi&te éva katvovpylo
apyeto Simulink.

2. Bpeite oty P1pAodnkn tov Simulink v katnyopio Sources kot e16ayete pia
mmyn Murtovogwovg onuatoc. Ilapapetpomomote v Ny @Octe vo €XEL
ovyvotta 10 Hz.

Ao v katnyopia Sinks 16dyete €va “scope’” Kol GUVOEGTE TO PE TNV TINYN,
MOOTE VO EYETE TNV YPOVIKT OTEIKOVICT] TOV CNUOTOC. £T0 TeEdio puOuicedv tov
Oa mpémel va elodyete 0 Ypovo oetypartog (Sampling Time) 0.0001 sec ko
oto history tab va «dvetre untick to Limit data points . Tpé&te v
TPOGOUOImOoN).

[Mapatnpnote v KvpoTopopen kévovtag 0o click oto scope ko Bpeite
™V oLYVOTNTO KOl TO TAATOG TOL GNHaTOg HE TV fondela Tov a&dvav.
(Kévete zoom 1| autoscale yio kaAvtepn TOpATPNON)

3. Ewdyete dAAn o id1a myn, pe ocvyxvotta 5 Hz. And v katnyopio «Math
Operations» emAéEte Evav abpoiot kot abpoiote avtég T1g 2 myés. Tpéste
TNV TPOCOUOIMGT KO TOPOTNPNGTE TO GO TTOV TPOKVTTEL T1
yopaxtnplotikd Exer? Eivon meptoduod?

4. AMGETe To TAGTOC TG KABE TNYNG Ko TOPOLTNP|GTE TO GT L.

AAMGETE APl TV cuyvOTNTO TNG KAOE TTNYNG KOt TOpOTPNOTE TO GT L.

6. Xpnote Tic mYEG TOL £XETE KO EIGAYETE 2 TNYEG NUITOVOL OO TNV
BAoOnkn DSP System Toolbox/Sources. Apov pvOuicete TaAL Tig
ovYvOTNTES, Ko To sample time 1010 pe avtd tov scope (1/10000)
TOAOTANGIACTE TIG Kot OEITE TO TAPAYOUEVO GTLLAL.

7. AAMAGETE TV cLYVOTNTO Kot TO TAATOC Ko dgite TG aALAlEL TO o0,

8. Amo v BProbnkn DSP System Toolbox/Sinks gicdyete éva Spectrum
Scope. Xta settings tov spectrum scope oto Trace Options pvOuiote to Type:
Power, Units: Watts. PvBuiote t1g cuyvomteg Tmv mnyodv dote va £xete 1 kot
2 KHz.

9. Twg elvar 1o pacpa g kdbe Tyng Eexmpiotd;

10. Iog givar To pacpa tov abpoicuatog twv 2 Tymv;

11. Ilog givarl 10 PAGHO TOV TOALATAAGIOGOD TOV 2 TNYDV;

12. AAMGETE TIG GLUYVOTNTEG KOl TOL TAATN TOV TNYOV Kol OEiTe E0VA TO QACHOTOL.
Ipayte évav yevikd Kavova Y10 T0 TOS TPOKLITEL TO PAGHA TNG TPOGOeoNg
d00 TNY®OV KOl TOV TOAAATAACIICUOV 2 TTNYDV.

9]
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Aoknon 2"

1. Ewdyete o myn  ykoaovotiavod BopvPov (amd to Communications System
Toolbox/Comm Sources/Noise Generators) kot pvOuicte 10 sample time
0.0001 xou v dwakvpavon 0.01. Eicdyete éva scope Kot Tapoatnpnote v
KOLLOTOLOPOT).

2. Iow givon m péon tiun tov BopvPov; Ilowa 1 péyrot Kou Mol 1 EAGYIOTN;
[Toeg Tywéc Tov BopvPov eppaviCovtal mo TOAAEG @opég (avTég mov ivor
KOVTA 6TV HECT TN 1 OVTEG TTOL €ivor pokpld);

3. Ewdyete éva Spectrum Analyzer kot cuvdéote to pe v mnyn tov Bopvfov.
Kévte 11g €€ng pvBuicelg : Trace options/Type: Power Density kot and t0
Configuration properties (€ikovioto pe to ypavalt) 6éote Ymax: 400,

Y min: -500.

4. Tlog elvar n eacpatikn mokvotnTo 16Y0Vo¢ T0v BopvPov? Ymapyel kdmowa
TEPLOYN GLYVOTNTAOV UE AYOTEPT 1 TEPIOCOTEPT TLKVOTNTO 1GYVOG?

5. Me Baon Ti¢ mopandve TapatnpNoES CaG, OTAVINoTE Yiati OvOUAlovE TOV
06pvPo Additive White Gaussian Noise.

6. Ewodyete o myn nurovov (10 tahavidoelg oe KaOe sec) kal mpochiote og
avtnv v ny" Bopdpov AGWN. Ewsdyete éva scope oo omoio Oa Paiete 3
d&oveg. 10 évav Ba amewkovileton 1 Tyn, otov dAlov o Bopvfog Kol cToV
Tpito 10 oNpa EMNPeacEVO and tov B6pufo.

7. g emmpedleton n tyn €&’ autiog Tov BopvPov;

8. Merafdiiete TV 10%0 TOL BopHPOL KOl TOPATNPNOTE TNV EMIOPOACT TOL EXEL
GTO GO

9. Ewdyete dwaxdpavon Bopvfov 20 kot cuvoéote ToV avaALT] PAGUATOC GTNV
¢€€000 tov abpototh. Mropeite amd v Kvpatopopet| (scope) vo KotardPete
TO, YOPOKTNPIOTIKE TOL ONUATOC; ATO TNV €KOVO TOV QAGHATOG (spectrum
analyzer: Type: Power, Units: Watts);
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