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TOMCKMIA roCydapCTEeHHbIR YHUBE DCHTET
CUCTEM YMPABNEHHMA M PAOHO3NEKTPOHMKM
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Tpe6oBaHMA K 0pOPMIEHUIO HAYUYHbIX CTaTel (HayYHbIX TE3UCOB):

Jdonyctumsbiii o6bem cTaTelt — o 5 ctp. popmaTta A4.

CtaTb po/XKHa umeTb (B nopagke cneposaHua): YAK, ®UO asTopa(oB), 3arnasve, HasBaHWe
OpraHM3aumm, Kaw4eBble C/10Ba, aHHOTauMo (He pedepat; He meHee 5-7 CTPOK), OCHOBHYIO YacTb AOKAa4a
(moMKHA copeprkaTb NOCTAHOBKY 3a4ayM, pe3ynbTaTtbl pPaboTbl, aHa/iM3 MOJIYYEHHbIX pPe3y/bTaTos),
bubnunorpaduio noa noa3aronoBKom «Jlutepatypar.

®NO aBTOpa(oB), Ha3BaHMe CTaTbW, Ha3BaHME OPraHM3aUMK, K/KOYEBble CNOBA, aHHOTALMA [OJXKHbI
ObITb NepeBeAeHbl Ha aHIINIACKNIA A3bIK.

dopmar TekcTa: TekcToBbIl pegaktop Word (ntobas sepcus).

Mpun Habope TeKCTa NCNOb30BaTb CAeAyOLME YCTAHOBKN:

WpundpTt — Times New Roman;

Kernb wpudTa — 12 pt (ana tabamuy — 10 pt);

NHTepBan — ogMHapHbIN;

MNona —BepxHee — 1 cm, nesoe — 2,5 cm, HMXKHee — 1 cm, npasoe — 1 cm;

BbipaBHMBaHME MO LWMPUHE CTPOKM;

Ab3aL, — oTCTyn NepBon CTPOKU — 10 mm;

HasBaHue cTaTbn — Bce OyKBbl MPOMUCHbIE KUpPHble. KntoueBble CNoBa M aHHOTAUMA odopmMAasatoTcA
oTAeNbHbIMM ab3aL,amm A0 Ha4Yasa OCHOBHOIO TEKCTa.

PucyHKM n Tabauupl omKHbl MmeTb nognucu (Puc. 1. HasBaHue pucyHKa; Tabauua 1. HasBaHue
Tabanubl (BblpaBHUBaHMeE No LeHTPY)). WpndT Times New Roman, 10 pt.

dopmynbl cnegyet HabupaTb B pepaktope dopmyn Microsoft Equation. Pasmep cumBonos AonxkeH
COOTBETCTBOBATb MPUHATLIM MO YMOYAHUIO 3HAYEHMAM OCHOBHOIO TeKCTa. HymepytoTcs TobKo Te GopMynbl,
Ha KOTOpble eCcTb CCbIIKN B TeKCTe. CKBO3HasA Hymepauma Gopmyn BbIMOMHAETCA MO BCEMY TEKCTY AOKNAAA MO
npaBoMy Kpato nevyaTtHoro nons. Popmyabl HYMePYHOT B KPYTrabix CKOOKaXx.

Hanunume cnucka nntepatypbl u/vav 6ubnanorpaduyeckoro cnmcka obasatesibHbi.

Hanuuune ccbiioK No TeKcTy Ha Bubanorpadpuyeckmin UICTOYHUK (AnTepatypy) ob6asaTenbHO.

CtypeHTam H6akanaspuaTta, MarncTpaTypbl, acNUpPaHTypbl HEOHXOAMMO COrnacoBaTb CTATblO CO CBOUM
HAay4YHbIM PYKOBOAMTENEM, BHECTU €ro AaHHble B MHOOPMALMNOHHYIO KAapTy Y4acTHUKA M B COABTOpPbI CTATbM.
CTtaTbA, aBTOPOM KOTOPOW 3asiBAIEH TO/IbKO CTYAEHT, K Ny6AMKaunmn npuHumaToeca He byaer.

KonunuyectBo aBTOpPOB M COABTOPOB CTaTbh — He Honee 3-X YeNoBeK.

B cnyyae HeCOOTBEeTCTBUSI CTaTbM TpeboOBaHUSAM OPrkOMMUTET MOXKET
OTKJIOHUTb NpeAcCTaBJ/IeHHble K Ny6/iMKauunM matepuanbl.

O6paseu, obopmaeHUA cTaTbm:

A.B. bussieB, /I.B. Kycaiikun

OB30P METO1OB PACIHIO3HABAHUA ®OPMATA MOAYJISIIMA CHT'HAJIA B
CUCTEMAX IIEPEJAYN NTHOOPMALIUHN

VYpanbckuil TeXHUYEeCKUI MHCTUTYT cBsi3U U nHpopmatuku (punuan) PI'BOY BO «Cubupckuit
TOCYAapCTBEHHBIH YHUBEPCUTET TEIIEKOMMYHHUKAIMK 1 HHPOpMATHKN» B T. EkatepunOypre
(YpTUCHU Cubl'YTN), Poccus

KiroueBrble cioBa: MOAyJAHudg, CUTHAJIBHOC CO3BC3JIUC, PACIIO3HABAHUC BHA MOAYJISALINUU,
HelpoceTH, kKapThl KoxoHeHa.

B cratee mpencTaBieHbl OCHOBHBIE METOJBI aBTOMAaTHYECKOTO LH(PPOBOTO pacrno3HaBaHUS
MOAYJSIIMNA CUTHAjda, B TOM 4YHMCJE: METOJ pAcClO3HAaBaHUS MO CHUTHAJIBHOMY CO3BE3JIUI0 U €ro
ylIydllleHHasi BepcHsi, HCIonb3yromas KapTel KoxoHeHa; MeToa pacrho3HaBaHHS C TOMOILBIO



KYMYJISTHTOB BBICOKOTO TIOpslKa; HeipocereBor Meroxd. [IpoBemen 0030p paboT, comepikaimx
OIMMCAHUC PC3YJILTATOB I/ICC.HGI[OBaHI/Iﬁ 9THUX MCTOAOB, 4 TAKKC UX CpaBHHTGHBHBIﬁ aHaJInu3.

A.V. Bizyaev, D.V. Kusaykin

OVERVIEW OF METHODS FOR RECOGNIZING THE TYPE OF SIGNAL
MODULATION IN INFORMATION TRANSMISSION SYSTEMS

Ural Technical Institute of Communications and Informatics (branch) of the Siberian State
University of Telecommunications and Informatics in Yekaterinburg (UrTISI SibGUTI), Russia

Keywords: modulation, signal constellation, recognition of the type of modulation, neural
network, Kohonen map.

The article presents the basic methods of automatic digital recognition of signal modulations,
including: the signal constellation recognition method and its improved version using Kohonen cards;
recognition method using high-order cumulants; neural network method. A review of the works
containing a description of the research results of these methods, as well as their comparative analysis,
is carried out.

[lepenaua curxHama B CUCTEMax CBSI3M BCEI/Ia CONPOBOYKIAETCS NMOMEXAMH M HCKaKEHUSMH,
KOTOpbIE BHOCUT cpefia nepeaauu. [ MUHUMU3aluy NOMEX NPUMEHSIOT pa3Iu4HbIE OAX0bI, B TOM
qyclie  MCIONb3YIOT  pasiuuHble  (opmarbl  MOAYJSIUH,  KOTOPhIE  UMEIOT  Pa3Hylo
MIOMEX0YCTOMYMBOCTh. 32 BCIO MCTOPHUIO TEICKOMMYHHKALUN OBUIO MPUAYMAHO MHOXECTBO BHUIOB
Moaynauuidi. Ha mepBbIX MMOpax 4YeloBEYECTBY XBaTalO aHAJOrOBBIX CHCTEM, pa3HOOOpasue
MOJTyJTUPOBAHHBIX CHUTHAJIOB B KOTOPBIX ObUIO HE CTONb BeMUKO. C pa3BUTHEM TEXHOJOTHH HAa CMEHY
aHaAJIOTOBOM  MOAyMsIMil mnpunuia I1udpoBas, KOTOpas IO3BOJWIA 3HAYUTEIHHO YBEIHYUTH
MPOIMYCKHYIO CITIOCOOHOCTD U IATbHOCTD NIEpeIayyl CUCTEM CBSI3H.
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VTBEPXKJIAIO
Hupexrop
HauMeHoBanue BY3a
dUO
« » 20 T

3akJ/i049eHne 0 BO3MOKHOCTH OTKPBITOr0 ONMYy0JUKOBAHUSA

(HaMMEHOBaHNE MATEPUAIIOB)

9KCHCpTHaH KOMUCCHUA

(monHOE U cokpaleHHOe HanMeHoBaHne BY3a B coOTBETCTBUM ¢ Y CTaBOM)

B COCTaBEC: MpeaccaaTcis BKCHepTHOﬁ KOMHCCHUH - )
(momxuOCTH, DUO)

YJICHOB KOMHUCCHUH -

(momxuoctu, ®HO)

B MEPUOA C «__ » 20 . Mo « » 20 r. MOpoBena
AKCHEPTU3Y MAaTEpUATIOB

(aBTOPHI CTATHN)

(HanMeHOBaHHE MaTEPHAIIOB)

U yCTaHOBWJA, YTO CBEICHMS, COJEpPIKAIIMECs B pPacCMaTpUBAEMbIX MaTepualax, HE
NOAIAJA0T 1o aercTBue Ilepedns cBeneHni, COCTABIIOINX TOCYTaPCTBEHHYIO TalHY
(cratbs 5 3akoHa Poccuiickoit deneparun «O rocy1apCTBEHHON TaiHEY), HE OTHOCATCS
K IlepeuHro cBeeHnl, OTHECEHHBIX K TOCYTapCTBEHHOM TallHE, YTBEPKICHHOMY Y Ka30M
[Ipesunenta Poccuiickoit @enepauuu ot 30 HOAO0ps 1995 r. Nel203, ne moxanexat
3aCEKPEUMBAHUIO U JJAHHBIE MAaTEPUANIbl MOTYT OBITH OTKPBITO OMMyOJIUKOBAHBI.
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