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TOMCKMIA rOCYOapCTEeHHBIR YHUBEPCUTET
CUCTEM YNPABNEHWA M PAOUO3INEKTPOHNUKM

K yyactuio B VIII BcepoccMMCKOM HAyYHO-NPAKTUYECKOW KOHGbEepeHUMU MNPUrAaLWaoTca CTYyAEHTbI
6akanaBpuaTa, MarmcTpaTypbl, acnMpPaHTbl, Hay4YHO-NeAarornyeckne pPaboTHUKM, NPOABAAIOLLIME MHTEpPEC K
paccmaTpuBaembiM BOMPOCAM.

Bce cTaTbu, NoCTynuBLUME B OPFKOMUTET KOHbEpPEeHUUN aaa nybanKaumm u pasmelleHuns B 6ase PUHL,
nponayT NPoBepPKy Ha 06bEM 3aMMCTBOBAHMA NPOrpamMmmoint AHTUNAarnart.

CbopHuK cTaTelt bBypeT noctaTeiHO pasmelleH B 6ase AaHHbIX POCCMIACKOrO WMHAEKCA HAy4yHOro
untuposanusa (PUHLL) B poccuitickoit 3oHe cetm UHTepHeT no aapecy http://elibrary.ru v goctynen ans
3aperncTpupoBaHHbIX Nosnb3oBaTeneir HayuyHol IneKTpoHHoW Bubnmotekn (HIB). AdocTyn ocywectBasercs
Yyepes ceTb MHTEpHET nocne perncrpauum u aBTopM3saumnm aBTopoB Ha calite HIB.

OprkomuTteT HIK HaxoauTca no agpecy:

KOpuanueckunit agpec: 620109, Poccus, r. EKkatepuHbypr, yn. PenuHa, a. 15.
dakTnueckuit agpec: 620109, Poccus, r. EKkatepuHbypr, yn. MenbHukosa 4. 50.
KoHTaKTHbIV TenedoH: (343) 242-09-26.

Y4YacTHUKM Bcepoccriicko Hay4HO-NPaAKTUYECKOM KOHbEepeHLUN A0MKHbI 3apaHee 3aperMcTpmpoBaThbes
Ha cante http://www.uisi.ru/uisi/science/konference.php Bo Bknagke VIII _Bcepoccuickaa HayyHO-
npaKTMyeckaa KoHdepeHuna «UHPOPMaALUNOHHBIE TEXHOIOTUM U KOrTHUTUBHAA 3/1eKTPocBA3b» (21 anpens
2022 r.), 3anonHMB UHGOOPMALMOHHYIO KapTy ydacTHMKa (Mpunoxkenne 1) u BbicnaTb KapTy no e-mail:
kmp@urtisi.ru He nosagHee 14 anpena 2022 roaa.

Data n spemsa nposegeHua VIl Bcepoccuiickoin HIMK:
21 anpensa 2022 r. B 12-00 (Bpema mecTHoe)
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MaTepuansi cTaTel (LOKNaL0B) MPOCUM HaMPaBAATb B 3N1EKTPOHHOM BUAe Ha e-mail: kmp@urtisi.ru ao
14 anpena 2022 r. OnybavMKoBaHWe ctaten B COOpHUKe U pasmelleHune B 6ase gaHHbIx PUHL, 6ecnaatHoe. Bece
cTaTbM ByayT onybAMKOBAHbI B aBTOPCKOW pesakuuu.

Ana nybavKaumm matepranos AOKNAA0B B COOpPHUKE KOHdEpPeHL MM aBTOpaM HEOBXOAMMO NPeacTaBUTb
3KCMEPTHOE 3aK/IlOYEeHNE O BO3MOMKHOCTU ONybB/IMKOBAHMA B OTKPbITON nevatun (MpunoxeHue 2). IKcnepTHoe
3aK/l0YeHMe MNPUKPENAAeTcs B CKAaHMPOBAHHOM BWAE K 3anaBKe, NGO HanpasaseTcA nos)Ke Ha e-mail
oprkomuteTa VIl BcepoccnincKot Hay4yHO-NPaKTUYeCKon KoHbepeHuun kmp@urtisi.ru.

TPEGOBAHUA K O®OPM/IEHUIO HAYYHbIX CTATEMN:

=  [lonycTumbln ob6bem ctateit — ao 5 ctp. popmara A4.

= CrtaTbA A0/KHA UMeTb (B nopaake cneposanHus): YAK, ®UO asTopa(os), 3arnasue, Ha3BaHMe By3a C
YKasaHMeM ropoaa M CTpaHbl, K/Jto4YeBble C/10Ba, aHHOTAUMIO (He MmeHee 5-7 CTPOK), OCHOBHYIO YacTb AOKNa4a
(monMKHaA conep:kaTb MOCTAaHOBKY 3a4auu, pesy/nbTaTbl PaboTbl, aHaNU3 MOJIYYEHHbIX Pe3y/bTaToB), CMUCOK
nnTepatypbl.

= ®WNO aBTOpa(oB), 3arnaBue, HazBaHMeE BYy3, K/OYEBbIE C/IOBA, aHHOTaLUMA A0NXKHbI 6bITb NepeBeeHbl
Ha aHMIMNCKNI A3bIK.

=  dopmart TeKcTa: TeKCToBbIN peaakTop Word (noban sepcusa).

= [lpu Habope TeKCTa MCNOIb30BaTb CeAytoLme YCTaHOBKU:

. WpnoT — Times New Roman;

. Kernb wpnoTa — 12 pt (ana rabamuy — 10 pt);

. NHTepBan — oANHapPHbIN;

. MNona: sepxHee — 1 cm, neBoe — 2,5 cm; npasoe — 1 cm, HMXKHee — 1 cim;

. ABTOMAaTUYECKaA pacCTaHOBKA NepeHOCOoB, WUpPKHA 30HbI nepeHoca — 0,25 ¢cm ¢ orpaHnYeHnem
Tpex nepeHocoB noapaAs;

. BblpaBHMBaHME MO LWMPUHE CTPOKM;

. Ab63au, — oTCTyn NepBow CTPOKKN — 10 mm;

. NHuumanbl n dammnanm aBTopos Yepes 3anaTyto, MO NPaBoOMy Kpato;

. 3aron0BoK ( HasBaHMWe CTaTby) - BCe OYKBbI MPONUCHbIE }KUPHbIE, MO LEHTPY;

. HasBaHwue By3a — 06bIYHbIN WPUOT, NO LEHTPY;

. AHHOTALMA N KNtoYeBble cioBa 0HOPMAAIOTCA OTAENbHbIMMU ab3auammn 40 Hayasla OCHOBHOIO
TEKCTa;

. PucyHKM M Tabnuubl O0MKHbI MMeTb noanucu (Puc. 1. HasaHue pucyHKa; Tabauua 1.
Ha3ssaHue Tabanubl (BbipaBHUBaHMeE No LeHTPY)). LpndTt Times New Roman, 10 pt;

. dopmynbl cnepyet HabupaTb B peaaktope dopmyn Microsoft Equation. Pasmep cumBosios

[OJIKEH COOTBETCTBOBATH MPUHATBIM MO YMOJYAHUIO 3HAYEHUAM OCHOBHOIO TeKcTa. HymepyloTcs TONbKO Te
dopmy/ibl, Ha KOTOpble eCTb CCbIIKM B TekcTe. CKBO3HAA Hymepauusa GOpmy/ BbIMOHAETCA MO BCEMY TEKCTY
[OK/1aa Mo NPaBoMy Kpato nMeyaTHoro nosis. Popmysibl HYMepytoT B KPYT/ibIX CKOBKax.

=  Hanuume cnucKa nutepaTypbl Uam 6ubamorpaduryeckoro cnucka obasaTenbHo.

= Hasnuume CCbIZIOK MO TEKCTY Ha auTepaTypy (6nbamorpadmyeckmii UCTOYHMK) 0bA3aTeNbHO.

= CryaeHTam 6akanaBpuaTa, MarmcTpaTypsbl, acCNMpPaHTypbl HEOBXO4MMO COrNAacoBaTb CTaTblo CO CBOMM
Hay4yHbIM PYKOBOAMTENIEM, BHECTM €ro AaHHble B MHGOPMALIMOHHYIO KapTy yYyacTHMKa.

= Ko/iMyecTBO CTaTelt 04HOro aBTopa orpaHnyYeHo — He 6onee 3-x cTatell B 04HOM CHOPHUKe.

= Ko/IMyecTBO aBTOPOB OA4HOM CTaTbk B CHOPHUKE OrpaHnYeHo — He bonee 3-X YesoBek.

= CTaTbM, NOCTYNUBLUME B OPrKOMMTET KOHPEpeHUMU Ana nybaMKaumm u pasmeleHus B 6ase PMHL,
NpPoMAyT NPOBEPKY Ha 06beEM 3aMMCTBOBAHMA NPOrpammolt AHTMNAarmar.

= EC/IM pyKOBOAMUTEb HE BK/KOYEH B aBTOPbI Ny6AMKaLMKM, TO HEOHX0AMMO BMECTE CO CTaTbel NpucaaTthb

OT3bIB PYKOBOAWTEIA Ha CTaTblO.
= [lonycKaemblil NPOLLEHT CAMOLMTUPOBaHNA B pasgene «CnMcok antepatypbi» He 6onee 30%.

NONYYEHUE CEPTUPUKATA YHYACTHUKA KOHPEPEHLIUU

o Ceptndmkat yyacTHMKaA BHIMK nonyyatoT y4yaCTHMKM, BbICTYNMBLUME C  AOKJadamu
(npeseHTauMAMM) HA nNAEeHapHOM 3acefaHuM W (MAKM) Ha 3acefaHuM  CeKUMW  COTlacHO
ycTaHOoBNeHHOMY dopmaTy NpoBeaeHnAa KoHpepeHLUu.

e CKaH-KonuA cepTUdMKaTa y4aCTHMKA BbiCcblaeTca y4acTHMKY BHIK no e-mail.

e OpurnHan gOKyMeHTa BbiCblnaeTca y4acTHUKY BHIK no noure.
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U3AAHUE MATEPUAIOB KOHPEPEHLIUU

= [lo uToram KoHdpepeHUNN U34aeTcA 3EKTPOHHbIM COOPHMUK HAaYy4YHbIX TPYA0B KOHbepeHumn. B
3NEKTPOHHbIN COOPHUK MaTepuanoB KOHOEpeHLMW BXOAAT AOKNAAbl YYAaCTHUKOB KOHdepeHuuw,
KOTOpble MPOWAN peLeH3MpoBaHWe B paMKax paboTbl CEeKUMn M MONYYUAUM pPeKOMeHAaLMmto
oprkomuteTa BHIMK K nsganuto.

= COOpPHUK Hay4dHbIX TPYAOB KOHbEpeHUMU MocTaTeHo pasmeliaetca B Poccuitckon 6ase
HayyHoro umtuposaHmna PUHLL,.

= CtaTbl, nNpencCTaBNAeHHble No34Hee [aTbl  3aBeplweHuA npuvema  [OOKAafdoB, He
paccmaTpuBatoTca.

B cnyyae HeECOOTBETCTBMA CTaTbuM TpeboBaHMAM K OQOPMJ/IEHUID HAYUHbIX
cTaTe, HeCOOTBETCTBUS TeMaTMKe M HAyYHOMY HanpaB/ieHUI0 KOHd(epeHLUUM,
OpPrKkOMUTET OcCTaBJiIfseT 3a co060ii nNpaBoO OTKJ/IOHUTb MNpeAcCTaBJIeHHble K
ny6sMkauum matepmanbl.

OBPA3ELL OPOPMJIEHUA CTATbMU:

YK 621.396.41
H.B. Aynaumesa, E.B. Poroxnukos, K.IO. Ilonosa

MNPUMEHEHUE AJIAIITUBHOM ®UJIBTPAIIMHA JJIA MOJHOIYILIEKCHOM
CUCTEMBI IEPEJAYHU JAHHbBIX BE3 BPEMEHHOI'O 1 YACTOTHOI'O
PA3JIEJEHUSA

ToMckwii rocy1apCTBEHHBIM YHHBEPCUTET CHCTEM YIIPABJICHHS U PAIMOICKTPOHUKH B T.
Tomcke (TYCVYP), Poccus

KitoueBble c0Ba: NOJHOAYIUIEKCHAs ccTeMa O0eCIIpOBOJHOM CBSI3U, MOJIE€3HbIM CUTHAJ, CUTHAN-
noMexa, aJanTUBHBIA GuiIbTp, Meron Bunepa-Xomda, amantuBsbii anmroputM LMS, agantuBHbIN
anroputM RLS.

B crarbe mpuBeneHb! CTPYKTYpPHBIE CXEMbI OJJHOKAHAIBHOIO AJAalTUBHOIO (UIBTPA, OMHUCAHBI
MeTOoJIbl (POPMUPOBAHUS KOMIIEHCALIMOHHOI'O CHUTHAJIa JIOKAJIBHOIO IEpelaTyhKa IMOJHOAYIUIEKCHON
CHCTEMBbI Tepelay JaHHBIX C MOMOINBIO aJanTUBHOrO ¢GumibTpa: Metoa Bunepa-Xomnda, anroputm
HAaUMEHBIIET0 CPEJHEro KBajJpaTa, PEKYpCUBHBIM METOJ HaWMEHbLIMX KBajparoB. Llems paboThl
3aKJII0YaeTcsl B NPOBEIEHUH 0030pa paboT, MOCBSIIEHHBIX HCCIEI0BAaHUIO TEXHOJOTHMH IH(PPOBOM
KOMIIEHCAIIMM CHUTHaJla COOCTBEHHOIO MepeJaTuuKa MOJTHOAYIIIIEKCHOW CUCTEMBI Mepeaadn JaHHbIX C
MOMOIIBIO ANITUBHON (PHIIBTPALUH.

N.V. Duplishcheva, E.V. Rogozhnikov, K.Yu. Popova

APPLICATION OF ADAPTIVE FILTRATION FOR FULL-DUPLEX DATA
TRANSMISSION SYSTEM WITHOUT TIME AND FREQUENCY SEPARATION

Tomsk State University of Control Systems and Radioelectronics in Tomsk (TUSUR), Russia

Keywords: full-duplex wireless communication system, useful signal, signal-interference,
adaptive filter, Wiener-Hopf method, adaptive LMS algorithm, adaptive RLS algorithm.

The article presents the structural diagrams of a single-channel adaptive filter, describes the
methods of forming the compensation signal of the own transmitter of a full-duplex data transmission
system using an adaptive filter: the Wiener-Hopf method, the least mean square algorithm, the
recursive least squares method. The purpose of the work is to review the works devoted to the study of



the technology of digital compensation of the signal of the own transmitter of a full-duplex data
transmission system using adaptive filtering.

C kaxapIM TOAOM Ha PBIHKE TEICKOMMYHUKAIMH BO3PAcTalOT TpeOOBaHHS K CKOPOCTH H
HAJEKHOCTH CHCTEM Iepeaayu AaHHbIX. OJTHUM U3 HOBBIX CIIOCOOOB YBEJIMYEHHS] CKOPOCTH Mepeaaun
JTAHHBIX SIBIISICTCSI MCIOJB30BaHUE TEXHOJIOTMH TOJHOMYIUICKCHON Tepenavyn AaHHbIX. [IpuHImMmomM
MOJIHOAYIUIEKCHON Tepefaun JaHHBIX IJi1 OECIPOBOJHBIX CHCTEM CBSI3U SIBISETCS OJHOBPEMEHHBIN
IpUeM M Tepenavya JaHHbIX B OJHOW MoJjoce YacToT. JlaHHBIH crmocod crnocoOCTBYET yBETMUEHUIO
CKOPOCTH Tepefaud JaHHBIX A0 JABYX pa3 [l], HO mpu 3TOM CyIIECTBYET CIIOXKHOCTh peallu3allvu,
3aKJIIOYAOIIAsCS B TOM, YTO MPU MPUEME CUTHAJA OT YJAJICHHOTO NMPHUEMOINepEeIaTuiKa B JOKAIbHBIN
MIPUEMHBIH TPAaKT MPOHUKAET COOCTBEHHBIN MepenaBaeMblii curHain. MOIIHOCTh BBIXOJAHOIO CHUTHAlIa
Ha JIOKAJIBHOM TepeaTyMKe 3HAUYUTENFHO BbINIE MOIIHOCTA MPUHUMAEMOT0 CHUTHAJA OT YIaJCHHOTO
nepenaTynka, Mod3ToMy i HOPMAIbHOIO (YHKIIMOHUPOBAHMS IMOJHOAYIUIEKCHOW CHCTEMBI CBSI3U
Heo0X0/IMMa pa3BsA3Ka MEXIy MPUEMHBIM U MEPeNaloIMM TPAKTaMH KaXI0T0 MPUEMO-TIEPEIAI0IIEro
Tpakta nopsaka 70-100 ab.
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NHO®OPMALNUNOHHASA KAPTA YYACTHMUMKA (dopmar doc, docx)
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YTBEPXAIO
HupekTop
HauMeHoBaHue BY3a
0)4[0)
« » 20 1.

3akir0ueHue 0 BO3MOKHOCTH OTKPBITOr0 ONy0JIMKOBAHUSA

(HamMeHOBaHUE MAaTEpPHAJIOB)

DKcnepTHasi KOMUCCHUS

(momHOE M COKpalIeHHOe HanMeHoBaHue BY3a B cOOTBETCTBUY ¢ Y CTaBOM)
B COCTAaBE: MPEJICENATEN IKCIIEPTHON KOMUCCHH -

(momxuOCTH, DHO)

YJICHOB KOMUCCHH -

(momxuoctr, ®HO)

B IEpUOA C «__ » 20 . M0 «__ » 20 I. TpOBEJa SKCIEPTU3Y
MaTepuasoB

(aBTOpBI CTAaTHM)

(HamMeHOBaHNE MAaTEPHUATIOB)

Y yCTaHOBWJIA, YTO CBEICHMS, COACPIKAIIMECS B PAaCCMATPUBAEMBIX MaTepHallaX, HE MOANANAIOT IO
neiictue [lepeuHs cBeleHMIA, COCTABISAIONIMX FOCYIApPCTBEHHYIO TaliHy (cTaThs 5 3akoHa Poccuiickoii
Oeneparn «O TOCYIapCTBEHHOW TaifHe»), He OTHOcsATCS K IlepeuHto cBeneHWI, OTHECEHHBIX K
rOCy/IapCTBEHHOM TaiiHe, yTBepxkaeHHOMY Yka3zoMm [Ipesunenrta Poccuiickoit @enepanuu ot 30 Hos0ps
1995 r. Nel203, He mojuiexarT 3aceKpeYMBAHUIO M JAHHbIE MAaTepUallbl MOTYT OBITh OTKPBITO
oIy OJINKOBAHBI.

[Mpencenatens KOMUCCHH: / /
HOAINCH DdUO
UJteHbI KOMUCCHH: / /
MOJIIHUCh dUO
/ /
MOIHUCH DdUO
/ /

MHOINCh dUO



