JlaGopaTopnasi padota Ne3.
MoaenupoBanue MoaeMa

Heau padoTsl

M3ydeHue mpoieccoB MOJACIUPOBAHUS YCTPOWCTB MOIYJISALUN U JEMOAYJSIHUA C MOMOIIBIO
naKeta KOMIbIOTEpHOrO MoienupoBanus Matlab.

MoaeMbl

IIpeamer ucciaenoBanusi

HpI/I nepeaayc CUrHajioB IO JIMHUAM CBA3H IIpAMas nepeaada HE BCCrga BO3MOIKHA, TaK KakK
(bHSI/I‘leCKaH cpeaa paclupoCTpaHCHHUA HE COITIACYCTCA C CHUTHAJIOM. HOSTOMy A Iepeaadun
HCIIOJIB3YCTCA 0oyie BBICOKOYACTOTHOE KoJieOaHHe — MNEPCHOCUYHK (HGCYH_IEIH - Carrier).
HapaMeTpLI MEPpCHOCUYNKA MCHAIOTCA II0 3aKOHY ICPBUYHOI'O CHUT'HAJIA. Hpouecc HU3MCHCHUA
Ha3bIBACTCA MOI[y.]'ISII.[HCﬁ.

B 3aBHCcMMOCTH OT TOTO, KaKOW MapaMeTp HECYIIeH MOIYIUPYETCs, Pa3IHYalOT aMILTUTYIHYEO
(AM), vacrotayto (UM) u dazoyro (®PM) moaynauuio. YCTPOMCTBO, UCHOJHSIONIEE 3TOT
IPOIIeCC, HA3BIBACTCS MOOYISMOPOM.

[lpu mpueMe NEPBUYHBIN CUTHAJ W3BJICKACTCS W3 MPHHATOrO curHana. [Iporecc u3BiieYeHUs
Ha3bIBACTCS  demolynayuell, MOIYISINI. YCTPOHCTBO, HCIHOJHSIOMES ATOT MpPOIEce,
Ha3BIBACTCSI 0eMOOYIAMOPOM.

MO,[[y.]'ISITOp U JEMOOYJIATOP o6pa3y}0T KOMIIJIICKC, KOTOpHﬁ Ha3bIBaeTCsI Modemom. VI3BECTHBI
AaHAaJIOT'OBBIC U I_[I/I(l)pOBBIe MOJCMBEI.

Hudpossie ®M (PSK = Phase Shift Keying) Moaembl ncnonb3yoT (a3oByr0 MOIYJSLUIO C
HECKOJIbKUMHU 3HaueHUsAMH ¢a3bl. [Ipumenstores pazHoBuanoctu PSK:

- BPSK (Binary PSK). Hcnons3yer 2 ¢a3bl. KogoBas komOuHanus, nepegaBaemMasi Ha OJJHOM
TakTe - 1 OuT co 3HaueHusMu O wim 1. DTO 03HAYaET caMyl0 HHU3KYIO CKOPOCTH Iepeaadyu, HO
CaMyI0 BBICOKYIO [IOMEXO03aIUIICHHOCTb.

- QPSK (Quadro PSK). Ucnonssyer 4 da3el. Kogoas komOuHanms, nepenaBaemMasi Ha OJJHOM
TakTe - 2 6urta co 3HaueHusiMu 0 wim 1. CxkopocTh nepeaun B 2 pasa Beiuie, yem it BPSK, Ho
MIOMEXO03aIINILEHHOCTb HUXKE.

- MPSK (Multiple PSK). Ucnons3yer M ¢a3.. Kogosas komOuHaius, nepeaapaemMasi Ha OJHOM
takte, uMeeT anuny K, 3aBucsamryro or M (M=2K). IIpu M>4 ckopocTh niepeadu BBIIIE, YeM
st BPSK winun QPSK, HO moMexo3aiuieHHOCTh HIKE.

J1st Ka)K0ro MeTo/1a BOSMOYKHEI 2 peain3aliud MojieMa:



- ooeryras (BPSK, QPSK, MPSK). B HMX KOJOBBIM CIIOBOM OIpeAeNsIeTCs] 3HadYeHHe ¢asbl
nepeaaBaeMoro curuaia. B gemonynsrope Hy)kHa HadanbHas ¢a3a, MHa4e BO3MOXKHA «00paTHas
paboTay, Korja Bce NPUHATbIE OUTHl UHBEPTUPOBAHBI.

- muddepenmmansaas.(DBPSK, DQPSK, DMPSK). B HHX KOJOBBIM CIOBOM OIpEIENSeTCs
npupaiieHue ¢assl IepeaBaeMoro CUrHaia.

Hudposoii moxem Rectangular QAM ucnonb3yet x6aopamypHyo amniumyoOHyo MOOYIAYuo
(KAM). MoaynupoBaHHBI CHUTHAJI COAEPKHUT KBAAPATYpPHbIE KOMIOHEHTHI. JTO KOCHHYCHAas
(umu cunpaszHasg) u cuHycHas (wiam mpotuBodaszHas). [Ipy MX CyMMHUPOBAaHHM TOIXy4aeTCs
aMIUTUTYAHO-(Pa30Bast MOTYIISIIHSL.

Ha kaxnom TakTe mnepegaBaeMblii CUTHAJ MOHO IMPEICTABUTHh KAK BEKTOpP OMNPEACIICHHOMN
aMIuATyAbI ¥ (a3bl. KOHIBI BEKTOPOB MOTYT MOMAIaTh B TOYKH, KOTOPhIE 00pa3yIoT CO3BE3IUe.
KonuuectBo Touek B cozpe3nquu M=2K, K — nnuna xogoBoit komObunanmu (KK).

Jnuna xomoBor koMOuHanuu K, mepenaBaemoil Ha OJHOM TaKTe, 3aBUCHUT OT YHCJIAa TOYEK B
co3se3auu M=2K. Hanpumep, npu K=4 M=16. Ckopocts nepenauu B mogeme KAM Britie, uem
B Mogemax QPSK u BPSK, Tak kak y Hux M Bbi1iie.

[ToMex03alMIIIEHHOCTh 3aBUCUT OT PACCTOSIHUS MEXAY TOYKaMHu B co3Be3auu. Hampumep, npu
OJIHOM M TOM k€ BbIcOKOM M, KAM nyume, uem M-PSK, Tak kak TOYku B CO3BE3AMH OoJiee
pa3HECEHBI.

Haubonee pacnipoctpanen mogem Rectangular QAM, B KOTOPOM CO3BE3[IME — 3TO HA0OP TOYEK
Ha IIPSIMOYTOJIBHOM PEIIETKE.

1.1. Anagorosbiii MoaemM DSB AM

BeImomHUTE MOAETUpPOBAaHUE aHAJOTOBOrO Mojema ¢ aByxmnoiocHoit AM — DSB AM. F=5,
Fs=50.

Co3znaem mogens B cpese Simulink.



=1 Modem_AM_DSB M=1[e3

File Edt View Simulation Format Tools Help
DeEH&8 sB2R - =P, » |1 INDn‘naI j REEE®
LT
|-
|_Lr| hessage_T =
Sine Wawe
A
P OSE AM St ] >
DSE AM
Modulator
Passband b T -
AWIGH S >
AWIGH
Ghannel -
DSE AM Ty
DSE AM S
Demodulator cope
Passband
Ready 100% odeds

B Mozens BkirouaeM:

- McTouyHUK AaHHBIX, TeHEpaToOp CHHYcOouAbl — Sine Wave, BbIpa0aThIBAIOIIUNA MOy TUPYIOLTHI
curdan. bnok naxomurcs B Signal Processing Blockset => Signal Processing Sources. B okHe
napaMeTpoB OJI0Ka 3a1aauM aMImuTyay 1 u gacroty F=5 .

- Moaynsatop - DSB AM Modulator Passband. Biiok naxomutcs 8 Communica-tions Blockset =>
Modulation => Analog Passband Modulation. B okxe ero mapaMeTpoB 3aaeM 4acTOTy HeCyIei
Fc=50, koTopas nomkHa ObITH 3HAYUTENHHO BbIIIE F.

- Kanan cBs3u ¢ nobasnenuem rayccoBckoro myma AWGN Channel. brok HaxomuTcs B
Communications Blockset => Channels. B okHe ero mapaMeTpoB BBHIOMpPACTCSI OTHOIICHHE
curnan/mrym C/I11.




E Function Block Parameters: AWGN Channel lﬁ
AWGEM Channel [mask] (link)

Add white Gauszian noize to the input gsignal. The input and output signals can be
real ar comples. This block supparts multichannel input and output zignals az well as
frame-based processing.

YWhen uging either of the warance modes with comples inputz, the variance values
are egually divided among the real and imaginary components of the input signal.

Farameterz

Initial seed:

E7

Mu:u:le:| Signal to noize ratio [EbAMa) ﬂ

EtvNo (B
1100

MHumber of bits per symbol:
I

Input zignal power [wattz):
I

Symbol period [z]:
I

(] LCancel Help Apply

- Hemonynstop - DSB AM Demodulator Passband. Biiok naxomutcs B Communications
Blockset => Modulation => Analog Passband Modulation. B okHe ero mapamMeTpoB 3agaem
yactoTy Hecyuiei Fc=100, koTopas g0KHa OBITh KaK B MOZYJISTOPE.

- Bupryanbueiii HaOmomatens Scope. biok waxomurcs B Simulink =>  Sinks.

Ucnonp3yeTcst aisi mpocMOTpa B OJIMHAKOBOM MaciTade 4-X CUTHAJOB (MCXOJIHOTO COOOIICHUS
Message T, mepenaBaemoro Signal T, mpuHumaemoro Signal R u npunsToro cooOuieHus
Message R). Haznauum Bxonam 0J0Ka nepedncieHHble UMEHA.

[Ipu MonenupoBaHUM C pa3HBIMHM YPOBHSIMU IIyMa MOJYyYHM:

- Cnea C/I1I=100 nb, myma npaktuuecku Her CHUrHaj IE€MOAYJIMPOBAH, HO B HEM
MOJKET OBITh 3aMeTeH OcTaToK Hecyuell. [IpuurHa HeappekTuBHBIN QriIbTp B AemoayisTope. B
3TOM ciIydae MOKHO BbIOpaTh B OKHE AEMOAYJIsATOpa 0ojiee KaueCTBEHHBINH (HIIBT.

- Cmpasa C/I11=30 nb. lllym 3amereH.
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1.2. Anajgorospiii MoaeM ¢ YM

Beinonuute monenupoBanue anamoroBoro moaema c¢ UM. F=5, Fs=50, neBuauus
gacToThl 20.

Co3zpnaem mozens B cpene Simulink.
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B Mozenps BKiIro4yaeM:
- Hcrounmk paHHBIX, TeHepatop cuHycowabl — Sine Wave, BbIpaOaTHIBAIOIIHNI

mMoayaupyronmii curnan. biaok maxomures B Signal Processing Blockset => Signal Processing
Sources. B oxHe mapameTpoB Oyioka 3agaauM amiumatyny 1, wacroty F=5 wu mepuon
muckperm3aruu 1/1000 (Sample Time).




e )

Sine "W ave [maszk] [link]

Output zamples of a sinuzoid. To generate more than one sinusoid
simultaneously, enter a wector of values for the Amplitude,
Frequency, and Phase affzet parameters.

LETY IDataT_l,lpes |
Amplitude;

Frequency [Hz):
|5
Phase offzet [rad): .
|0

Sample mu:u:le:l Dizcrete

| Cutput u:-:umple:-:it_l,l:l Real

L L L

Computation methu:u:l:l Trigonometnic fen

Sample time:
141000

Samples per frame:
|

Fesetting states when re-enabled: | Restart at time zero ;I |

0] 4 Cancel | Help

- Monynstop - DSB AM Modulator Passband. Briok naxomurcs B Communications
Blockset => Modulation => Analog Passband Modulation. B okHe ero mapamMeTpoB 3agaem
gacroty Hecymer Fc=50, kotopast omkHa ObITh 3HaUNTENHHO BhImIe F, neBuaruio gactots 30.

R e )
—FM Modulator Pazsband [maszk] [link]

t odulate the input signal uzing the frequency modulation method. The input signal
muzt be a zample-bazed scalar. The output iz a1-D zample-bazed scalar.

—Parameters

Carnier frequency [Hz]:

50

Initial phaze [rad]:
|0

Frequency deviation [Hz]:
EN

ok LCancel Help Apply




- Kanan cBs3u ¢ no6asnenuem rayccosckoro myma AWGN Channel. biokx HaxomuTcst B

Communications Blockset => Channels. B okHe ero mapaMeTpoB BBIOMpaeTCs OTHOLICHUE
curnan/mym C/IL. JlomomHUTENBHO HYXHO 3a1aTh mepuoa cuMBoJIoB (Symbol period) takoi

JKC, KaK y reueparopa CUHyCOUIbI.

e

- Jemonymstop - FM Demodulator Passband.

ﬂ Function Block Parameters: AWGMN Channel

o

AGM Channel [maszk] [link]

Add white Gauzzian noige to the input zignal. The input and output signals can be
real or comples. This block supports multichannel input and output signals az well az

frame-bazed procezsing.

Wwhen uging either of the variance modes with comples inputs, the variance values
are equally divided amaong the real and imaginary components af the input gignal.

Parameters

Initial zeed:

ode; | Signal to noize ratio [Eb/Mao]
Eb/Ma [dB]:

1100
Mumber of bits per zpmbol;

i

Input zignal powveer [wattz]:

i
Symbol penod []:

1141000

[]4 LCancel

Help Apply

Binok maxomurcs B Communications

Blockset => Modulation => Analog Passband Modulation. B okue ero mapamerpoB 3agaeM TO
JKe, 4TO JUIsL MOLYJIATOpA.

- Bupryanbueiii Habmomarens Scope. biok Haxoamtes B Simulink =>  Sinks.

Ucnionb3yeTcst aiisi mpocMOTpa B OJIMHAKOBOM MaciiTade 4-X CUTHAJIOB (MCXOJIHOTO COOOIICHUS

Message T, mepemaBaemoro Signal T, mpunmmaemoro Signal R u mpunstoro cooOuieHus

Message R). Haznauum Bxomam OJ0Ka mepeurcieHHbIE HMEHA.

[Ipu MoznenupoBaHUM C pa3HBIMHM YPOBHSIMH IIyMa MOJYyYHM:

- CneBa C/III=100 nb, myma mpaktudecku Her CHTrHAJI JIEMOIYJIHPOBAaH, HO B HEM

MOET OBITh 3aMeTeH ocTaToK Hecyme. [Ipuunna HeaddexTuBHBIN GrIBTp B 1eMoayistope. B

3TOM Cily4yae MOXHO BbIOpaTh B OKHE JIEMOJIYJIATOpa O0jiee KaueCTBEHHBIH (PUIbTp.

- Cnpasa C/111=20 nb. I1lym 3amereH.
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1.3. Hud¢posoii monem M-PAM

Beimonuute MonenupoBanue mudposoro mozrema M-PAM ¢ M=N+3, N — Homep
BapHaHTA.

ITpumep BbINOIHEHUS

Beimonuute MogenupoBanue nudposoro mogema M-PAM ¢ M=8.

Cozmaem mozenb B cpene Simulink.

[ | Modem_M_PAM S ——— l b (=] & [z
File Edit View Simulation Format Tools Help
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B Mozenps BKIO4aeM:

- MicTouHUK MaHHBIX, TEHEPATOP CIIy4alHBIX IeNbIX uncen — Random-Integer Generator.
Biok maxomgutcs B Communications Blockset => Comm Sources => Random Data Sources.
Bbrnok BeipabartbiBaet ciydaiinsie yncna B uarepsaie 0...M-1. /lngs M-PAM npumepa M=8.

ﬂ Source Block Parameters: Random Integer Generator Iﬁ

R andam Integer Generatar [mazk] [link]
Generate random uniformly distributed integers in the range [0, M-1].
where M iz the M-amy number.
Farameters
bd-ary number:

E

Initial zeed:
|37

S ample time:

1

[ Frame-bazed outputs

Samples per frame:
|1

[T Interpret vector parameters az 1-D

Cutput data type: | double ﬂ

ok Cancel | Help |

-

- Monynsatop — Modulator M-PAM Baseband. Brmox waxomutcs B Communications
Blockset => Modulation => Digital Baseband Modulation => AM. B okHe ero mapameTpoB
3anaeM M=8 n munumansHoe paccrosaue Mexny KK B cozse3nuu, paBHbIM 1.




E Function Block Parameters: M-PAM Modulator Baseband [é]
b-Péb Modulator Baseband [mask)] [link]

todulate the input gsignal uzing the pulze amplitude modulation method.

The M-ary number value muzst be an even integer.

The input can be either bits or integerz. The input can be either binary-mapped or
Gray-mapped into symbols.

In case of zample-bazed bit input, the input width must equal the number of bitz per
gymbal. [n caze of frame-based bit input, the input width must be an integer multiple of
the nurmber of bitz per symbol. For sample-bazed integer input, the input must be a
zcalar. For frame-baged integer input, the input must be a caolumn vector.

Parameters
bd-ary number;

E

[rput tepe: | |nteger

Congtellation ardering: | Binary

Lo Lef Lo

M armalization method: | kin. distance between sumbols

kirirnum diztance: )
1

Output data type: | double ﬂ

ok LCancel Help | Apply |

.

- Kanan cBsi3u ¢ nodasnennem rayccockoro mryma AWGN Channel. briok HaxoauTcs B
Communications Blockset => Channels. B okHe ero mapaMeTpoB BBHIOMpPACTCSI OTHOIICHHE
curHai/uym C/I1.

- lemoaynstop — Demodulator M-PAM Baseband. biok waxoaurcst B Communications
Blockset => Modulation => Digital Baseband Modulation => AM. B okHe ero mapameTpos
3a71aeM TO XKe, YTO B MOJLYJISITOPE.

- Kapra paccestaus Discret-Time Scatter Plot. brox nHaxommtcs B Communications
Blockset => Comm Sinks. biok ucmonb3yercst Ajis MPOCMOTpa KapThl CO3BE3MH KOJOBBIX

KOM6I/IHaHHI>'I curdaioB. B okHe Haao 3a4aTb JOCTATOYHO 0OJIBIIIOE YUCIIO OTO6pa)KaeMLIX TOYECK
(Point Displayed).



E Sink Block Parameters: Discrete-Time Scatter Plot Scope Iﬁ

Dizcrete-Time Scatter Plot Scope [maszk] [link)

The Dizcrete-Time Scatter Plat Scope iz uzed bo dizplay a modulated zignal
constellation in its signal space by plotting the In-phase component versus the
[uadrature companent.

IJze with 'Samplez per Symbol' zet to 1 to view signals after detection or for signalz
without averzampling. For overzampled sighalz, the input iz decimated by 'S amples
per symbal’ skipping 'Offzet’ initial zamples.

Platting Properties Rendering Properties | Axes Properties Figure Properties

Samplez per symbol;

Offzet [zamplez);
0

Paints displayed:
11000

Mew pointz per dizplay:
11000

ok LCancel | Help | Apply

- BupryanbHbiii HaOmonaTenb Scope A MpocMOTpa B OAMHAKOBOM MacmiTabe 3-X
CUTHAJIOB (TIepeIaBaeMOro M MPUHITOTO COOOIeHnH, omuoOku). biaok Haxogures B Simulink =>
Sinks. 3amamum umena BxonoB Onoka (Message T —mepemanHoe coobiienue, Message R -
npuHsaToe coodmenue, Error - ommnoka).

- bnoku npeobpazoBaHusi KOMIUIEKCHBIX yucen B (popmat amruutyna-dgaza Complex to
Magnitude-Angle. biok Haxoautcs B Simulink => Math Operations. BemiecTBeHHbIe CUTHAIBI C
BBIXOJIOB aMIUIUTY/a |u| 3TUX OJIOKOB IepeiaeM Ha BXO/bl HabmoaaTens Scope.

- Cymmarop Sum. bnok naxomurcs B Simulink => Commonly Used Blocks. Biok
CTaBUM B PEXHM BBIYMTAHHUS, YTOOBI ONPEACIUTh CUTHAT oOmUOKK Error, pasHuiy
Nepe1aBaeMoro U MPUHATOTO COOOIIECHUIA.

[Ipu MonenupoBaHUM C pa3HbIMHM YPOBHSIMH IIYMa IOTYYUM.

- C/II=100 nb, myma npaktuyecku HeT. Ha kapre paccesHus curhHajia mnomex He
3aMeTHO. [lepenaBaemMoe U MPUHATOE COOOLIEHUS COBIAAAIOT.
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- C/II=20 nb, mrym ects. Ha kapre paccesnus curnana nomexu 3ametHbl. Ognaxo KK ne
nepekpoiBatoTcs. Jemonynsarop gpopmupyer npaBuibHOe cooduienue. Curnan omuoku paseH 0.
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- C/I11=10 ab, unrencusHsbIi mrym. Ha kapTe paccestHus curnana nomexu Benuku, KK ve

nepekpbiBatorcs. Jlemonynsartop ¢opmupyer coolmieHue ¢ omuOkamu. CuUrHan OmuMOKU He

paseH 0.
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1.4. u¢posoii moxem BPSK

BeimonauTs MoaenupoBanue mudpooro mojaema BPSK.

Cozmaem mojensb B cpene Simulink.

| Modem_BPSK
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B monens BKITOUaeM:




- MicTouHuK MaHHBIX, TEHEPATOP CIy4alHBIX IeNbix uncen — Random-Integer Generator.
brnox maxomurcst B Communications Blockset => Comm Sources => Random Data Sources.
brok BeIpabareiBaeT ciydaiinbie yncia B uaTepBaie 0..M-1. J[ns BPSK M=2.

= T ——————— R~
E Source Block Parameters: Random Integer Generator

Random Integer Generator [maszk] [link]

Generate random unifarmly diztributed integers in the range [0, k-1].
where M iz the M-amy number.

Parameters

bd-ary number;

B

Initial zeed:
|37

Sample time:

i

[ Frame-bazed outputs

Samples per frame:
|1

[ Interpret vector parameters az 1-0

Dutput data type: | double ﬂ

ok Cancel | Help |

. T

- Moaynstop — Modulator BPSK Baseband. biox waxomurcs B Communications
Blockset => Modulation => Digital Baseband Modulation => PM. B okHe ero mapameTpos
3agaeM (QaszoBoe cmemeHue (Phase Offset), paBubiM 0, uroOpl KK pasmemanuce Ha ocu X Ha
KapTe CO3BE3AUMN.

E Function Block Parameters: BPSK Modulator Bazseband Iﬁ

BPSE Modulator Baseband [maszk] [link]
M adulate the input signal using the binary phaze shift keying method.

For sample-bazed input, the input must be a scalar. For frame-based input, the input
must be & column vector,

Parameters
Phase offzet [rad]:
[0

Output data type; | double ﬂ

ok LCancel Help | Apply |

.

- Kanan cBs3u ¢ no6asnenuem rayccoBckoro myma AWGN Channel. biokx HaxoguTcst B
Communications Blockset => Channels. B okHe ero mapaMeTpoB BBIOMpAETCs OTHOIICHHUE
curnan/mym C/I11.




- Hemonymstop — Demodulator BPSK Baseband. binok naxomurcs 8 Communications
Blockset => Modulation => Digital Baseband Modulation => PM. B okne ero mapamerpoB
3aJ1a€M TO XK€, YTO B MOAYJISITOPE.

- Kapra paccesnus Discret-Time Scatter Plot. binok naxomutcs B Communications
Blockset => Comm Sinks. brok ucnonb3yercs ajisi IPOCMOTpa KapThl CO3BE3HI KOJOBBIX

KOMOWHAIHMI CUTHAJIOB. B OKHE Ha/I0 33aTh JOCTATOYHO OOJBIIIOE YHCIO OTOOPaXKACMBIX TOYCK
(Point Displayed).

ﬂ Sink Block Parameters: Discrete—'l'lm;a Scaﬁer Plot Scope Iﬁ

Discrete-Time Scatter Plot Scope [maszk] [link)

The Dizcrete-Time Scatter Plat Scope is uzed o digplay a modulated zignal
conztellation in itz signal space by platting the In-phase component versus the
[luadrature component.

IJze with 'Samples per Symbol' zet to 1 to view signals after detection ar for signals
without overzampling. For oversampled zignals, the input iz decimated by 'S amples
per symbal’ skipping 'Offzet’ initial samples.

Platting Propertiez Rendering Properties | Awes Properties Figure Properties

Samples per symbal;

Offzet [zamples]:
a

Points displayged:
11000

Mew points per display:
11000

] LCancel | Help | Apply

- BupryanbHbiii HaOmonaTenb Scope A MpocMOTpa B OAMHAKOBOM Macmitabe 3-X
CUTHaJIOB (TIepeIaBaeMoro U MPUHITOTO COOOIIeHNH, omnoOkn). biok Haxoautest B Simulink =>
Sinks. 3amamum umena BxonoB Onoka (Message T —mepemanHoe coobmienue, Message R -
npuHsaToe coodmenue, Error - omm6-ka).

- bnoku npeoOpa3zoBaHusi KOMIUIEKCHBIX Yucen B GopMaT ammuutyna-gasa Complex to
Magnitude-Angle. biiok Haxoautcs B Simulink => Math Operations. BeriecTBeHHbIE CUTHAIIBI C
BBIXOJIOB aMIUIUTY/a |u| 3TUX OJOKOB MeperaeM Ha BXObl HalmonaTens Scope.

- Cymmarop Sum. bnok naxomutcs B Simulink => Commonly Used Blocks. Biok
CTaBUM B PEXHM BBIYMTAHUS, YTOOBI ONPEACTUTh CHUTHAT omuOku Error, pasHuiy

nepeaBaeMoro v MPUHATOrO COOOIICHUH.

[Tpu MonenupoBaHUM € Pa3HBIMU YPOBHSAMHU IIyMa MOJTYYHM.



- C/lI=100 nb, myma mpaktuyecku HeT. Ha kapre paccesHus cWrHajga IMOMeX HeE
3ameTHO. [lepenaBaemoe U IPUHATOE COOOIICHHSI COBIIAAOT.

u Modem_BPSK/Discrete-Time Scatter Plot Scope

Qi X Bl Scope
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- C/lI=10 nb, mrym ecth. Ha kapre paccesnus curaana nomexu 3ameTHbl. Ogaako KK He

nepekpsiBatoTcs. Jlemonynsarop ¢popMupyeT npaBmiibHOe coodmenne. Curnan omuoOku paseH 0.
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- C/II=0 nb, naTencuBHbid myM. Ha kapte paccessHus curnana nomexu Beinku, KK He

nepekpeIBatoTcs. Jemonynsatop ¢opmupyer coobmeHne ¢ ommOkamu. CurHan ommOKd He

paBeH 0.
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1.5. Hudposoii mogem QPSK

BeimonauTs MoaenupoBanue mudpooro moaema QPSK.

Cozmaem mogensb B cpene Simulink.

E| Modem_QPSK_*

l |l e

File Edit View Simulation Format Tools Help
O =zES L] » 1000 [Nomal = &
= — ama il B = )
-
u] >
Random i {.{u Message T
Integer
Complex to
Random Integer Magnitude-Angle
Generator
QFSK » AWGN » QFSK {gu Message R
Complex to
QFPSK AWGN QPSK Magnitude-Angle2
Medulator Channel Demadulator
Baseband Bsseband
Disorete-Time
Scatter Plot
Srene
4 1
Ready 100%
- -

B Monens BKIrouaem:

- McToyHMK JaHHBIX, TEHEpATOp CIy4aiHbIX Henbix yucen — Random-Integer Generator.
bnox naxomurcs B Communications Blockset => Comm Sources => Random Data Sources.

brnok BeipabareiBaeT ciydaiiubie yrcia B uaTepBaie 0..M-1. s QPSK M=4.

E Source Block Parameters: Random Integer Generator Iﬁ

R andom Integer Generatar [mask] [link)]
[aenerate random uniformly diztributed integers in the range [0, M-1],
where M iz the b-ary number.
Parameters
h-ary number:

Initial seed:
|37

Sample time:
|1

[~ Frame-based outputs

Samples per frame:
K

[ Interpret vectar parameters az 1-0

COutput data type: | double j

g Cancel ‘ Help |




- Monynstop — Modulator QPSK Baseband. brmok maxomurcs B Communications
Blockset => Modulation => Digital Baseband Modulation => PM. B okne ero mapamerpoB
3anaem (azoBoe cmemnienue (Phase Offset), paBHbIM pi/4, uToOb1 KK pa3memanuce B cepeanrax
KBaJPaHTOB Ha KapTe CO3BE3AUM.

E Function Block Parameters: QPSK Modulator Baseband Iﬁ
LIPSE Modulator B azeband [maszk] [link]

t adulate the input gsignal uzing the quaternary phasze zhift keying method.

The input can be either bitz or integers. The input can be either binary-rmapped ar
Gray-mapped into symbolz.

Ih caze of sample-bazed bit input, the input width must be bwo. In caze of
frame-biazed bit input, the input width must be an integer multiple of bwo, For
zample-based integer input, the input must be a scalar. For frame-based integer input,
the input must be a column vectaor.

Parameters
[riput bype: | [rteger ﬂ
Conztellation ordering: | Binary ﬂ
Phase offzet [rad]:
pis4
Cutput data type: | double ﬂ

ok LCancel Help | Apply |

.

- Kanan cBsi3u ¢ nodasnennem rayccockoro mryma AWGN Channel. briok HaxoauTcs B
Communications Blockset => Channels. B okHe ero mapaMeTpoB BBHIOMpPACTCSI OTHOIICHHE
curnan/mrym C/I11.

- Hemoaynsarop — Demodulator QPSK Baseband. biok naxoautcst B Communications
Blockset => Modulation => Digital Baseband Modulation => PM. B okHe ero mapameTpos
3a71aeM TO XKe, YTO B MOJLYJISITOPE.

- Kapra paccestaus Discret-Time Scatter Plot. brox nHaxommtcs B Communications
Blockset => Comm Sinks. Briok uCHonb3yrOTCs Uil MPOCMOTPa KapThl CO3BE3IHI KOIOBBIX
KOMOWHAIMI CUTHAIOB. B OKHE HAa0 3a/1aTh JOCTATOYHO OOJBIIOE YHUCIO OTOOPAKAEMBIX TOUCK
(Point Displayed).




E Sink Block Parameters: Discrete-Time Scatter Plot Scope Iﬁ

Dizcrete-Time Scatter Plot Scope [maszk] [link)

The Dizcrete-Time Scatter Plat Scope iz uzed bo dizplay a modulated zignal
constellation in its signal space by plotting the In-phase component versus the
[uadrature companent.

IJze with 'Samplez per Symbol' zet to 1 to view signals after detection or for signalz
without averzampling. For overzampled sighalz, the input iz decimated by 'S amples
per symbal’ skipping 'Offzet’ initial zamples.

Platting Properties Rendering Properties | Axes Properties Figure Properties

Samplez per symbol;

Offzet [zamplez);
0

Paints displayed:
11000

Mew pointz per dizplay:
11000

ok LCancel | Help | Apply

- BupryanbHbiii HaOmonaTenb Scope A MpPocMOTpa B OJMHAKOBOM MaciuTabe 3-X
CUTHAJIOB (TIepeIaBaeMOro M MPUHITOTO COOOIeHnH, omibOkn). biok Haxoaurcs B Simulink =>
Sinks. 3amamum umena BxonoB Onoka (Message T —mepemanHoe coobiienue, Message R -
npuHsToe coobuienue, Error - ommb-ka).

- bnoku npeobpazoBaHusi KOMIUIEKCHBIX yucen B Gopmar ammuntyaa-dgaza Complex to
Magnitude-Angle. biok Haxomutcs B Simulink => Math Operations. BeriiecTBeHHbIe CUTHAIBI C
BBIXOJIOB aMIUIUTY/a |u| 3TUX OJIOKOB IepeiaeM Ha BXO/bl HabmoaaTens Scope.

- Cymmatop Sum. bnok naxomutcs B Simulink => Commonly Used Blocks. briok
CTaBUM B PEXUM BBIYMTAHMS, YTOOBI ONpPEAETHTh CHrHaid omuOku Error, pasHuIly
niepe1aBaeMoro M MPUHATOTO COOOIICHHI.

- Scope mns mpocMoTpa B OJMHAKOBOM MaciiTabe 3-X CHUTHAIOB (TIEpenaBaeMoro M
HNPUHATOTO COOOIICHUH, ommnoOku). biaok Haxomutcst B Simulink => Sinks.

[Ipu MonenupoBaHUM C pa3HbIMHM YPOBHSIMU IIYMa IOJTYYUM.

- C/II=100 nb, myma npakThuuecku HeT. Ha kapre paccessHHs cCHrHaja MOMEX He
3aMeTHO. [lepenaBaemMoe U MPUHATOE COOOLIEHUS COBIAAAIOT.



n Modem_QPSK_/Discrete-Time Scatter Plot Scope I.Elglﬂ_hj
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- C/II=20 nb, mrym ecth. Ha xapTe paccestaust curnana nmomexu 3ametHbl. Onnako KK He
nepekpoiBatoTcs. Jemonynsatop popmupyer npaBusibHoe cooduenue. Curnan omuOku paseH 0.
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- C/II=0 nb, natencuBHbIi mym. Ha kapre paccesaust curnana momexu Benuku, KK He
nepekpsIBatoTcs. Jlemonynsatop ¢opmupyer coobmeHue ¢ ommOkamu. CurHan omuOKu He

pasen 0.
u Modem_QPSK_/Discrete-Time Scatter Plot Scope [Elﬂlﬁ
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1.6. Hudponoii mogem M-PSK
BrimonauTs MonenupoBanue mudposoro mojgema M-PSK ¢ M=8.

Cozmaem mogensb B cpene Simulink.

i i
B Modem_M_PSK i =HASE X
File Edit View Simulation Format Tools Help
D =ES = » 1000 [Nomal  ~|| O & B & REE®
ar—a e ™~ 1] >
Random 3o {.{u Message T
Integer
Complex to
Random Integer Magnitude-Angle
Generator
L T LTy — | .
i M-FSK i AWGH i M-FSH S Message R
Complex to Scope
M-PSK AWGEN M-PSK Magnitude-Angle3
Medulator Channel Demaodulator
Baseband Baseband
Discrete-Time
Scatter Plot
Scope
Ready 100% oded5

B Monens BKIrouaem:

- McToyHMK JaHHBIX, TEHEpATOp CIy4aiHbIX Henbix yucen — Random-Integer Generator.
brok naxogurcs B Communications Blockset => Comm Sources => Random Data Sources.
brnok BeipabateiBaeT ciyuaitabie yncna B uatepsaie 0..M-1. [lna M-PSK B npumepe M=8.

E Source Block Parameters: Random Integer Generator ﬁ

Randam Integer Generator [mazk] [link]

Generate random uniformly distributed integers in the range [0, M-1].
where b iz the b-am number.

Parameters
t-ary nurnber:
[

Initial seed:
|37

Sample time:
i

{Frame-bazed outputs!

Samples per frame:
|1
[ Interpret wector parameters az 1-D

Output data type: | double ﬂ

] LCancel | Help |




- Moaynsarop — Modulator M-PSK Baseband. biaok wmaxomutcss B Communications
Blockset => Modulation => Digital Baseband Modulation => PM. B okne ero mapamerpoB
3anaeM (azosoe cmemnienue (Phase Offset), paBubiM pi/4, utoOsr KK pa3memanucs B cepeannax
KBaJPaHTOB Ha KapTe CO3BE3AUM.

ﬂ Function Block Parameters: M-PSK Modulator Baseband Iﬁ

b-PSE. Modulator Bazeband [mask] [link]
t odulate the input gsignal uzing the phaze shift keying method.

The input can be either bitz or integers. The signal constellation can be ardered with
a hinany mapping, a Gray mapping, or a user-defined mapping.

Faor zample-based bit input, the input width must equal the number of bits per symbal,
Far frame-bazed bit input, the input rmuzst be a column vectar whoze length iz an
integer multiple of the number of bits per spmbol. For sample-based integer input, the
input rmust be a scalar. For frame-bazed integer input, the input must be a column
vechar.

Parameters

b -ary number:

E

[riput bype: | [rteger ﬂ
Conztellation ordering: | Binary ﬂ
Phase offzet [rad]:

1]

Cutput data type: | double ﬂ

ok LCancel Help | Apply |

9

- Kanan cBsi3u ¢ nob6asnennem rayccockoro mryma AWGN Channel. briok HaxoauTcs B
Communications Blockset => Channels. B okHe ero mapaMeTpoB BBHIOMpPACTCSI OTHOIICHHE
curHai/uym C/I1.

- Hemoaynsarop — Demodulator QPSK Baseband. biok naxomutcst B Communications
Blockset => Modulation => Digital Baseband Modulation => PM. B okHe ero mapameTpos
3a71aeM TO XKe, YTO B MOJLYJISITOPE.

- Kapra paccestaus Discret-Time Scatter Plot. brox nHaxommtcs B Communications
Blockset => Comm Sinks. Briok ucHons3yroTCs Uil MPOCMOTPa KapThl CO3BE3IHI KOIOBBIX
KOMOUHAINI CUTHAIOB. B OKHE Ha/0 33/1aTh JOCTATOYHO OOJIBIIOE YHCIO OTOOPAKACMBIX TOYCK
(Point Displayed).




E Sink Block Parameters: Discrete-Time Scatter Plot Scope Iﬁ

Dizcrete-Time Scatter Plot Scope [maszk] [link)

The Dizcrete-Time Scatter Plat Scope iz uzed bo dizplay a modulated zignal
constellation in its signal space by plotting the In-phase component versus the
[uadrature companent.

IJze with 'Samplez per Symbol' zet to 1 to view signals after detection or for signalz
without averzampling. For overzampled sighalz, the input iz decimated by 'S amples
per symbal’ skipping 'Offzet’ initial zamples.

Platting Properties Rendering Properties | Axes Properties Figure Properties

Samplez per symbol;

Offzet [zamplez);
0

Paints displayed:
11000

Mew pointz per dizplay:
11000

ok LCancel | Help | Apply

- BupryanbHbiii HaOmonaTenb Scope A MpocMOTpa B OAMHAKOBOM MacmiTabe 3-X
CUTHAJIOB (TIepeIaBaeMOro M MPUHITOTO COOOIeHnH, omibOkn). biok Haxoaurcs B Simulink =>
Sinks. 3amamum umena BxonoB Onoka (Message T —mepemanHoe coobmienue, Message R -
npuHsToe coobuienue, Error - ommb-ka).

- bnoku npeobpazoBaHusi KOMIUIEKCHBIX yucen B (popmat amruutyna-dgaza Complex to
Magnitude-Angle. biok Haxomutcs B Simulink => Math Operations. BeriiecTBeHHbIe CUTHAIBI C
BBIXO0JIOB aMIUIUTY/a |u| 3TUX OJIOKOB IepeaeM Ha BXObl HalmonaTens Scope.

- Cymmatop Sum. bnok naxomutcs B Simulink => Commonly Used Blocks. briok
CTaBUM B PEXUM BBIYMTAHMS, YTOOBI ONpPEAETHTh CHrHaid omuOku Error, pasHuIly
niepe1aBaeMoro M MPUHATOTO COOOIICHHI.

- Scope mns mpocMoTpa B OJMHAKOBOM MaciiTabe 3-X CHUTHAIOB (TIepenaBaeMoro M
HNPUHATOTO COOOIIeHUH, ommnoOku). biok Haxomutcs B Simulink => Sinks.

[Ipu MonenupoBaHUM C pa3HbIMHM YPOBHSIMU IIYMa IOJTYYUM.

- C/II=100 nb, myma npakThuuecku HeT. Ha kapre paccessHHs cCHrHaja MOMEX He
3ameTHO. [lepenaBaemMoe U MPUHATOE COOOILIEHNS COBNAAIOT.
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- C/II=20 nb, mrym ecth. Ha xapte paccessnusi curnana nomexu 3ameTHbl. Onnako KK He
nepekpoiBatoTcs. Jemonynsatop popmupyer npaBusibHoe cooduenue. Curnan omuOku paseH 0.
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- C/llI=10 nb, natencuBubiii mym. Ha xapTe paccessaust curnana nomexu Beauku, KK He
nepekpsIBatoTcs. Jlemonynsatop ¢opmupyer coobuieHue ¢ ommbOkamu. CurHan ommOKd He
pasen 0.
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1.7. Hudposoit KAM monem
BeimonauTs MoaenupoBanue mudpooro mojgema KAM ¢ M=16.

Cozmaem mogensb B cpene Simulink.

B Modem_Quadrat_QAM = | [E] |-

File Edit View Simulation Format Tools Help

O ==& » 1000 [Nomal ]| O i (B B RE@EE

¥

Ars ™ Jul
Random » - {‘{ul Message T

Integer

Complex to

Random Integer Magnitude-Angle +
Generator z
_ rmor

L e WAL — -
Rectangular - AWGN s Rectsngular 4@ Message R o
QAM QAM
Complex to Scope
Rectangular Q@AM AWGEN Rectangular @AM Magnitude-Angle2
Meodulstor Channel Demodulator
Baseband Baseband

b4

Disorete-Time
Scatter Plot
Scope

Ready 100% oded5

B Monens BKIrouaem:

- McToyHMK JaHHBIX, TEHEpATOp CIy4aiHbIX Henbix yucen — Random-Integer Generator.
brok maxomurcs B Communications Blockset => Comm Sources => Random Data Sources.
bnok BelpabatbiBaeT ciayuaiinelie yrcia B uHTepBazie 0...M. Jlng 16 KAM M=16.

E Source Block Parameters: Random Integer Generator Iﬁ

R andom Integer Generator [mazk] [link)]

Generate random uniformly distributed integers in the range [0, k-1],
where M iz the M-ary number.

Parameters
b -ary number:
16
Initial zeed:
|37
Sample time:
|1

[ Frame-based outputs

Samples per frame:
[1

[ Interpret vector parameters az 1-0

Output data type: | double ﬂ

ok | LCancel | Help ‘




- Mogaynastop — Modulator Rectangular QAM Baseband. brmox wnaxomutcs B
Communications Blockset => Modulation => Digital Baseband Modulation => AM. B okse ero
napaMmeTpos 3axaeM M=16.

E Function Block Parameters: Rectangular QAM Modulator Baseband &J
Rectangular Ak Modulator B azeband [maszk] [link]

t odulate the input gignal uzing the rectangular quadrature amplitude modulation
rethod.

The b-ary number must be an integer power af bwo,

The input can be either bits or integerz. The signal constellation can be ordered with
a hinany mapping, a Gray mapping, or a user-defined mapping.

For sample-bazed bit input, the input width must equal the number of bitz per spmbol,
Far frame-bazed bit input, the input rmust be a column vectar whose length iz an
integer multiple af the number of bitz per symbol. For zample-bazed integer input, the
input must be a zcalar. For frame-bazed integer input, the input must be a column
wechar.

FParameters

b-ary number:

16

[nput tepe: | |nteger

Congtellation ardering: | Binary

Ll Lo Le

M armalization method: | kir. distance between sombols
Minirmurn distance:

I
Phase offzet [rad]:
|0

Output Drata type; | double j

ok LCancel Help | Apply |

.

- Kanan cBs3u ¢ no6asnenuem rayccosckoro myma AWGN Channel. biok Haxomutcst B
Communications Blockset => Channels. B okHe ero mapaMeTpoB BBIOMpAETCs OTHOIICHHUE
curHai/mym C/I1.

- Jlemoaynstop — Demodulator Rectangular QAM Baseband. brok Haxomutcs B
Communications Blockset => Modulation => Digital Baseband Modulation => AM. B okne ero
HapaMeTpOB 3a4a€M TO K€, YTO U B MO,Z[yJ'IHTOpe.

- Kapra paccesuus Discret-Time Scatter Plot. baok maxomutcs B Communications
Blockset => Comm Sinks. biok ucmonb3yroTcst Ui MPOCMOTpa KapT CO3BE3MH KOIOBBIX

KOM6I/IHa]_II/II71 curtaioB. B okHe Haao 3a4aTb JOCTAaTOYHO OO0JIBIIIOE YUCIIO OTO6pa)KaeMLIX TOYECK
(Point Displayed).



E Sink Block Parameters: Discrete-Time Scatter Plot Scope Iﬁ

Dizcrete-Time Scatter Plot Scope [maszk] [link)

The Dizcrete-Time Scatter Plat Scope iz uzed bo dizplay a modulated zignal
constellation in its signal space by plotting the In-phase component versus the
[uadrature companent.

IJze with 'Samplez per Symbol' zet to 1 to view signals after detection or for signalz
without averzampling. For overzampled sighalz, the input iz decimated by 'S amples
per symbal’ skipping 'Offzet’ initial zamples.

Platting Properties Rendering Properties | Axes Properties Figure Properties

Samplez per symbol;

Offzet [zamplez);
0

Paints displayed:
11000

Mew pointz per dizplay:
11000

ok LCancel | Help | Apply

- BupryanbHbiii HaOmonaTenb Scope A MpocMOTpa B OAMHAKOBOM MacmiTabe 3-X
CUTHAJIOB (TIepeIaBaeMOro M MPUHITOTO COOOIeHnH, omibOkn). biok Haxoaurcs B Simulink =>
Sinks. 3amamum uMena BxomoB Onoka (Message T —mnepenanHoe coobmienue, Message R -
npuHsaToe coodmenue, Error - ommnoka).

- bnoku npeobpazoBaHusi KOMIUIEKCHBIX yucen B (popmat amruutyna-dgaza Complex to
Magnitude-Angle. biok Haxomutcs B Simulink => Math Operations. BeriiecTBeHHbIe CUTHAIBI C
BBIXOJIOB aMIUIUTY/a |u| 3TUX OJIOKOB IepesiaeM Ha BXObl HaOmonaTens Scope.

- Cymmatop Sum. bnok naxomutcs B Simulink => Commonly Used Blocks. briok
CTaBUM B PEXUM BBIYMTAHMS, YTOOBI ONpPEAETHTh CHrHaid omuOku Error, pasHuIly
niepe1aBaeMoro M MPUHATOTO COOOIICHHI.

- Scope mns mpocMoTpa B OJMHAKOBOM MaciiTabe 3-X CHUTHAIOB (TiepenaBacMoro M
HNPUHATOTO COOOIIeHUH, ommnoOku). biok Haxomutcs B Simulink => Sinks.

[Ipu MonenupoBaHUM C pa3HbIMHM YPOBHSIMU IIYMa IOJTYYUM.

- C/II=100 nb, myma npakThuuecku HeT. Ha kapre paccessHHs cCHrHaja MOMEX He
3aMeTHO. [lepenaBaemMoe 1 MPUHATOE COOOLIEHNS COBIAAOT.



n Modem_QAM/Discrete-Time Scatter Plot Scope I.Elglﬂ_hj
Eile  fAxes LChannels Window Help o
Scatter Plat
3
2
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m * * * *
£ |
El
* * * *
2
-3 i
-3 -2 -1 0 1 2 3
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'n Scope =G X

E rror

1]
900 920 940 950 930 1000

Time offzet: 0

- C/II=20 nb, mrym ecth. Ha xapte paccessnusi curnana nomexu 3ameTHbl. Onnako KK He
nepekpoiBatoTcs. Jemonynsatop popmupyer npaBusibHoe cooduenue. Curnan omuOku paseH 0.



320

Time offzet: 0

Mezzage T

E rror

Meszage R

340 960 980

1000

[ n Modem_QAM/Discrete-Time Scatter Plot Scopel I.Elﬂlﬂ_hj
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- C/llI=10 nb, waTencuBHbIi mym. Ha xapTte paccessHus cur"aia nomexu Benuku, KK
nepekpsIBatoTcs. Jlemonynsatop ¢opmupyer coobmieHue ¢ ommbOkamu. CurHan ommOKd He
pasen 0.
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1.8. Hudgposoii UM moaem M-FSK

BeimonauTte  MonenupoBanue mudpoBoro mogema M-FSK ¢ M=4 u Fsep=2,2.
M1=2*4=8.

Cozmaem mogensb B cpene Simulink.

W Modem_M_FSK I | [ S
File Edit View Simulation Format Tools Help

ODeE&E &8 =3 » 1000 [Nomal ~|| e B & REE®

I e P

¥

T
il v
i [ T

Complex to

Random Integer Magnitude-Angle
Generator

Integer

¥

¥
¥

Delay

Yy

-
LWL bt 4 ML T Error »
L] nFsk » AWGN »  meFSK L L =R
Complex to
M-FSK ANGHN M-FSK »>
Medulator Channel Demaodulatar
Baseband Baseband
s Re - Scope
-
T im -

Complex to
Real-Imag

Ready 100% oded5

B monens BKIIrouaeM:

- McToyHMK JaHHBIX, TeHEpATOp CAy4aiHbIX Henbix gucen — Random-Integer Generator.
Brok maxomgutcs B Communications Blockset => Comm Sources => Random Data Sources.
brnok BelpabateiBaeT ciyyaiiHble yrcna B uatepaie 0...M.

- Moayastop — Modulator M-FSK Baseband. biok nHaxomutcs B Communications
Blockset => Modulation => Digital Baseband Modulation => FM. B okHe ero mapameTpos
3amaeM MI1=8, Fsep=2,2, pexxum c HempepbiBHOI ¢azoii (Continious), YUCIO OTCYETOB Ha

cumBon 100. Moaynsatop ¢opmMupyeT BBIXOAHON CHTHAJN ¢ 4acToTol, paBHoil Fsep*(M-K), K —
3Ha4YeHHEe KOJIOBOTO CJIOBA.



E Function Block Parameters: M-FSK Modulator Baseband Iﬁ
bd-FSE. bModulator Bazeband [mazk] [link]

t adulate the input gsignal uzing the frequency shift keying method.

The input can be either bits or integers. In case of zample-based bit input, the input
width muzt equal the number of bits per symbal. In case of frame-bazed bit input, the
input width must be an inkeger multiple of the number of btz per symbaol.

Faor zample-based integer input, the input must be a zcalar. Faor frame-bazed integer
ifput, the input must be a column vectar,

The inputs can be either binary-rmapped or Gray-mapped into symbols.

In caze of frame-bazed input, the width of the output frame equals the product of the
nurmber of symbaolg and the 5 amples per symbaol value,

In case of zample-bazed input, the output zample time equalz the symbol penod
divided by the Samples per symbal value.

Parameters
bd-ary number:

E

[nput tepe: | |nteger

L L

Symbal et ardering: | Binany

Frequency separation [Hz]:
22

Phase continwity: | Continuos j

Samplez per zymbal;
100

Output data type: | double ﬂ

ok LCancel Help | Apply |

- Kanan cBsi3u ¢ nob6asnennem rayccockoro mryma AWGN Channel. briok HaxoauTcs B
Communications Blockset => Channels. B okHe ero mapamMeTpoB BBIOMPAETCS OTHOLICHHE
curHai/mym C/I1.




E Function Block Parameters: AWGN Channel Iﬁ
AGM Channel [maszk] [link]

Add white Gauszzian noize to the input zignal. The input and output signals can be
real or complex. Thiz block supports multichannel input and output signals as well az
frame-bazed processing.

Wwhen uzing either of the variance modes with complex inputs, the varance values
are equally divided amaong the real and imaginany components af the input gignal.

FParameters

Initial zeed:

=]

=T

b ode: | Signal to noize ratio [Eb/Mo] ﬂ

Eb/Mo (dB)
1100

Mumber of bits per zpmbol;
1
Input zignal power [watts]:
1
Symbal penod [z];
1

Ok LCancel Help Apply

- Hemonynsitop — Demodulator M-FSK Baseband. biok Haxomurcs 8 Communications
Blockset => Modulation => Digital Baseband Modulation => FM. B okHe ero mapameTrpoB
3aJ[aeM TO XK€, YTO B MOJLYJISTOPE.

- Bupryanenbiii HaOmromarens Scope Uil MPOCMOTpa B OAWHAKOBOM Macmitadbe S5-u
CUTHaJIOB (TepeaBaeMoro, 3aJepKaHHOTO IepeaBaeMOro H IPHUHSATOrO COOOIICHHUH,
MOJIYJIMPOBAHHOTO CUTHaNa ¥ ommoOku). biok Haxomutes B Simulink => Sinks. 3aganum nmena

Bx0/10B Onoka (Message T —mepenannoe coobmienue, Message R - mpunsitoe coobmenue, Error
- omInoKa).

- Cymmarop Sum. baok naxomurcs B Simulink => Commonly Used Blocks. Biok
CTaBUM B PEXHM BBIYMTAHUS, YTOOBI OMNpEACTUTh CHTHal OmUOKkM Error, pasHuily

nepeIaBaeMoro M MPUHATOTO COOOIICHHIA.

- brnok 3amepxku Integer Delay. braox Haxomurcs B Simulink => Discrete. briok

3aJiep’)KUBaeT IepeaaBaeMoe cooOlieHre Ha | TakT, YTOOBl CpPaBHUTh €ro C MPHUHITHIM
co00IlleHneM M MOJY4YUTh curHai omuoOku. Ha ¢gopmupoBanue neMoaynupoBaHHOIO CUTHAma
TpeOyercs 1 TakT.

- broku npeobpazoBaHusi KOMIUIEKCHBIX uucen B Gopmar ammiutyaa-dgaza Complex to
Magnitude-Angle. biiok Haxoaurcs B Simulink => Math Operations. BeriecTBeHHBIE CHTHAIBI C
BBIXOJIOB AaMIUIMTyAa [u] 3TuUX OJOKOB miepenaeM Ha OJIOKH, paboTarole TOJNBKO C
BEIIIECTBEHHBIMH YHCIIAMH.




- bioku mpeobOpa3oBaHUs KOMIIEKCHBIX 4Yncel B (opMar (BEIIECTBEHHAas U MHHUMast
gactu) Complex to Real-Imag. bnok naxomurcs B Simulink => Math Operations. biok
UCTIONB3YeM i (OPMUpPOBaHUS BPEMEHHOW JUarpaMMbl MOIYJIUpOBaHHOTO curHama. C

MMOMOIIBIO JOMOJIHUTCIIBHOTO CyMMATOpa BbIXOAbI 3TOI'O 0J10Ka CKJIaAbIBACM.

MoienupoBaHue B PEXKUME C HEMTPEPLIBHOM (ha30ii.

- C/II=100 nb, myma npakthuecku HeT. IlepemaBaemMoe W TNPUHATOE COOOIICHUS
COBMAJAaOT. B MOIyIMpOBaHHOM CHUTHAJIE CHHYCOUIbI C pa3HeiMM yactotamu. Komxy O
COOTBETCTBYET camasi BBICOKAst YacTOTa. 3Ha4YeHUs (ha3bl HA CTHIKAX HE MEHSIOTCS.

nSccpe E@ﬁ
B LAL AEBE B AR ﬂ

E rror

935 336 34k 937 3 : 9535 1000

Time offset: 0O

- C/III=0 nb, untencuBHbIi 1rym. [lepenaBaemMoe v MpUHATOE COOOIICHUS HE COBIAJIAIOT.
B MonynupoBaHHOM CUTHAJIE CHHYCOHUBI C PA3HBIMU 4aCTOTaMU.



uSccpe E@ﬁ
SBH LAL AEBEB B AR ﬂ

E rror

a4 33k 34k J3y 3 . 9335 1000

Titme offset:

KOZ[y 0 COOTBETCTBYCT CaMas BBICOKAA YaCTOTaA. 3HaueHUS (1)33131 Ha CTbIKax HC
MCHAIOTCA.

MopaenupoBaHue B peKUME ¢ AUCKPETHOM (a30ii.

- C/II=100 nb, myma npaktuuecku HeT. llepenaBaemoe M NPUHATOE COOOLICHUS
coBmajawT. B MoaynupoBaHHOM CHUTHajle CHHYCOMJBI C pa3HbiMH 4actoTamu. Kony 0
COOTBETCTBYET caMasi BRICOKAs 4acToTa. 3Ha4eHHUs (a3bl Ha CThIKAX MEHSIOTCS.



uSccpe E@ﬁ
SBH LAL AEBEB B AR ﬂ

E rror

1000

- C/II=0 nb, untencusHsIi mrym. [lepenaBaemoe 1 MpUHATOE COOOILIECHNS HE COBIA/IAIOT.
B MonynupoBaHHOM CHTHaje CUHYCOMABI ¢ pasHbIMU YacToTaMu. Kony 0 cooTBeTcTBYET camas
BBICOKAsI YaCTOTa. 3HAUeHMsI (pa3bl HA CTHIKAX MEHSIIOTCS.



uSccpe E@ﬁ
SBH LAL AEBEB B AR ﬂ

Meszzage T_Delay

E rror

Meszage B

1000

KoHTpoJibHbIE BONIPOCHI:

1. Haznauenue Moyssium.

2. Monemsl ¢ DSB AM — nByxmnonocHas AM.

3. Moaemsl ¢ DSBSC AM — DSB AM ¢ noaaBieHHOM HecylIeil.
4. Moaewmsl ¢ SSB AM — OxgnononocHast AM.

5. Monemsl c M_PAM - M-paznas AMH.

6. Monemsl ¢ BPSK - 2-baznas ®MH.

7. Monemsr ¢ DBPSK - 2-¢aznas nuddepennmansnas GMH.



8. Monemsl ¢ QPSK — 4-daznas ®MH.

9. Moaemsl ¢ DQPSK — 4-¢a3znas quddepenunansuas @MH.
10. Monemsl ¢ MDPSK — M-¢a3nas quddepennnansuas @MH.
11. Monemst ¢ MPSK — M-¢aznas ®Mu

12. Monemsl ¢ MFSK — M-uactoraas UM.

13. Monewmsl ¢ Rectangular QAM - KAMH.

3ananue

BreinmonHute MojaenMpoBaHUE MoOJAEMa 3aJJaHHOTO THUIIA TPU YacToTe curHaida F u yacrore
Hecyuen Fe.

BapuaHTsl 3a1aHUN

No Monem F Fc JleBuaus ITosoca M Fsep
1. DSB AM 10 100

2. | DSBSC AM 10 100

3. SSB AM 10 100

4, DSB AM 10 100

5. M-FSK 2 2
6. SSB AM 10 100 Humxussa

7. SSB AM 10 100 Bepxnss

8. M_PAM 4

9. FM 10 100 30
10. PM 10 100 Pi/2

Copep:xanue oT4yera 1o padore:

1. HazBanue pa0®oThl, 3a7JaHi€ B COOTBETCTBUU C BAPUAHTOM.

2. Cxema co3/1aHHON MOJIETH ¢ KPaTKMMHM KOMMEHTApUsSMHU O Ha3HAuY€HUH ee OJI0KOB.
3. N300pakeHust CUTHAIBbHBIX CO3BE3/INH.

4. I'paMK¥ KPUBBIX IOMEXOYCTONUNBOCTH.

5. BeIBOZIBIL.
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