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B ctaTee npoBeeH aHanwa afganTUBHON KBa3UONTUMaNEHOR CHCTEMB! "HEPEKYDCHBHBIA PERERTOPHLIR dMNLTR —
MHOTOKaHanNLHLIA NoNoCOBOR MNLTP”.

Mony4eHHbIE Ha OCHOBE BeipakeHns Kpamepa — Pao COOTHOLWEHWA YCTAHABNMBAIOT CEBA3b MEXOY TOMHOCTBID OLE-
HWBAHWA HEW3IBECTHLIX NapameTpoB nomexu v obkemom obyvawwed ewbOpKM W CNEKTPaNEHO-KOPPENALWOHHEMM
cBOWCTBaMK nomexu. JoctaTtouHo Bnuakoe coBnafeHye pe3ynsTaToB pac4eTa ¢ 3MNUPUHECKUMI PE3ynsTaTaMu, nony-
YEHHBIMW MYTEM MMWTALMOHHOID CTATMCTMYECKDIO MOAENMPOBaHUA Ha M3BM coOTBETCTEYIOWMX ANMOPUTMOE OUEHK-
BEHUA, NOATEEDHAAET ACMMNTOTUYECKYD hEeKTHEHOCTE MCNONB3YEMBIX NPW aganTtauvi cucTem oBpaboTku oUEHOK
MaKcHMMansHoro npasgononobua.

MpoBEAEHHBIA HA OCHOBE ACMMNTOTWYECKNX CBOWCTB OLUEHOK MaKCMMANBHOMo npasaonogobua aHanna adgekTma-
HOCTH CHUCTEM oﬁpaﬁnﬂm YCTaHaBNWBAET CBA3bL MeXOy nojaeneHruem nomMexy B CUCTEME KW oLWKMBKaMK afanTtaLmMm
BEECOBLIX KO3(ULMEHTOE afanTHEHLIX PEMEKTOPHOIO M MHOMOKaHAaNbLHOro (WNLETPOE K HEM3BECTHLIM NapaMeTpam
nomexu. MNonyveHHbIE COOTHOLWEHWA NO3BONAIT BeIBUpaTe 0Bbem oBy4alLLER BeIBOPKKM B 38BUCMMOCTH OT 3a0aHHOI
BENWYMHEI NOTEPE afanTauuu, cNekTpansHo-KOpPenaUMOHHEIX CBOMCTE NOMEXHW W CTPYKTYPE! cucTeMsl oBpaBoTiu,

The article analyzes the adaptive quasi—optimal sysfem non-recursive rejection filter — multichannel bandpass filter.

The relations obtained on the basis of the Kramer — Rao expression establish a relationship between the accuracy
of estimating unknown interference parameters and the size of the training sample and the spectral correlation proper-
ties of interference. A fairly close coincidence of the calculation results with the empirical results obtained by simulating
statistical modeling on a PC of the corresponding estimation algorithms confirms the asymptotic effectiveness of the
maximum likelihood estimation processing systems used in the adaptation,

An analysis of the efficiency of processing systems based on the asymptotic properties of maximum likelihood esti-
mates establishes a link between interference suppression in the system and errors in adapting the weighting coeffi-
cients of adaptive rejection and multichannel! filters to unknown interference parameters. The obtained ratios make it
possible to select the size of the training sample depending on the set amount of adaptation losses, spectral correlation
properties of interference, and the structure of the processing system.

Knioueekle cnoea: aganTueHble GuneTpel, gonnepoeckan dasa, koadduumeHTsl Koppenauwk, obpaboTka curHa-
NOB, NACCUBHEIE NOMEXW, TOMHOCTE OLEHUBAHWA, dIYHKLMA Npaggonogobus.

Keywords: adaptive filters, Doppler phase, correlation coefficients, signal processing, passive interference, estima-
tion accuracy, likelihood function.

Beepenne HYlo HNbTpauuio oBpabaTbiBaeMblX OTCYETOB ¢ Noche-

Mpw npoexTupoBaHuy cucTem obpaboTiv pagMonoKauMoH-
HbIX CMTHAMOB OOHON M3 aKTYanbHbIX W TPYOHLIX HEW3MEH-
HO ocTaeTcA Npobnema BelgeneHna CUrHaNnoe OBMKYLLMXCA
Uenei Ha hoHe NaccHBHEX NoMeX, Co30aBasMbiX MeLlaK-
LWMMKH OTDaMEHWAMK OT HENOOBWMAHLIX WNW MELNEHHD
nepemelaowmxca obvertos [1] — [4]. MaccreHsie nome-
XM, MHTEHCWBHOCTE KOTOPLIX MOMET IHAYMTENLHO MpeBbl-
WaTk YpoBEHb CODCTBEHHBIX LIYMOB NPUEMHWKA, cylle-
CTBEHHO HAPYIWAIT HOPMANeHYD paBoTy paguonoKaymoH-
HbIX CHCTEM, NPUBOAA K NeperpyakamM NpUeMHOND TpakTa u,
KaKk cneacTene, K noTepe nonesHsix curHance [5] — [7].
OntumaneHan obpaboTka KorepeHTHO-WMNYNBECHBIX
CMIHaNOB Ha hoHE NacCHBHBLIX NOMEX BKIOYAET MaTpuy-
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OYIOWWM MHOTOKaHANEHBIM KOrEpEeHTHBIM CYMMUPOBaHMN-
EM (HAKONMEHWEM) pe3yNLTATOB MaTPUHHOR thunsTpaumu
[8] — [10]. Mpu mMapKoBCKMX aNNPOKCHMaLMAX MNOMEXK
MaTpuuHbIA dunsTp NpeobpasyeTcA B BEKTOPHLIA Hepe-
KYPCHBHLIA pEXeKToOpHBIA dunsTp (HPE), npueoas k Tpa-
OWUMOHHOW KBa3WMONTUManLHOW CTPYKTYpe “Hepekypcue-
HEIf peXeKTOpHBIR dMNETp — MHOMoKaHanbHeIH nonoco-
eoi cunetp” (MM®). B cny4ae npou3BonbHbIX KOp-
PENALMOHHEIX CBORCTE NoMexW XapakTepucTiikn HPD u
MMNd cnegyeT oNTUMWIWPOBaETE C UENLKD NOBLILWEHWA W
npuonuxeHua 3MMOEeKTUBHOCTH CUCTEMB KBa3WONTH-
MancHoW obpaboTkn K 3ddeKTBHOCTH CUCTEMB! ONTH-
MansHoi oBpaboTru.
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B cratee npoReaeH aHanH3  AJaNTHEHON  KBAZHONTHMANRHON CHCTEMEI HEPEKYPCHEHLIT pewexTopHuMi  ¢dumeTp —
MHOTOKaHAABH B noADCOROI pHABTD.

”'(}.l'l'j"-lQHHI:l'Z‘ Ha OCHOBE BhLIPaECHHA HWMEP:’L — Pao cooTHOWEHHA YCTAHABIHBAKT CBRAIL MEAJY TOYHOCTBIO OUCHHBAHHA
HEM3BECTHRIX MapaMeTpos nomexd o obGbemom ofydaromeil sufOpEH M CNEKTPANBHO-KOPPENAUMOHHBIMH  CBOMCTBAMM MOMEXH.
Jocratouno GAW3IKOE COBMAJEHHE PE3VARTATOR PACHETA ¢ IMIOHPHYECKHMMH DEIYALTATAMH, NOAYUEHHLIMH MYTEM HMHTALMOHHOID
CTATHCTHHECKOIO  ModenupobaHna Ha TIIBM  cooTBETCTBYHOLIMX AATOPHTMOB OUEHHBAHMHA, NOATBEPKAICT ACHMOTOTHHECKYIO
BNEK‘I‘HBHD’.’TL HCNOALIYEMBIX NMTPH aJanTallHHe CHOTEM Oﬁﬂaﬁﬂ‘l‘“il OUEHOK MAKCHMAABHOTD ﬂﬂﬁﬂﬂﬂ"ﬂﬂﬂﬁﬂﬂ.

MposefeHHRIT HA OCHOBE ACHMITTOTHHECKHUX CBONCTE OUEHOK MAKCHMANLHOTO NPABAonoa0tna aHanua sdpeRTHBHOCTH CHETEM
ofpaboTHH YCTAHARIHBAET CBASL MEWIY NOJARTeHHEeM NOMEXH B CHCTEME H OWHGKAMM ajanTandl BecOBRIX KOdgHIHEHTOR
AJANTHEHEIX PEXCKTOPHOTO W MHOTOKAHANLHOTO qIIIIII-Tp'l}B K HEH3BCCTHLIM  NMapaMeTpaM  MmoMexH. lMoayuenHbBIe CODTHOWEHUA
noisoamor ssbupate obbem obyuaromedl BpfOpPKH B 3aBMCHMOCTH OT 330aHHOH BEAMMHMHB NOTEPh ANANTAUMH, CNEKTPANbHO-
KOPPeAALMOHHBIX CBOHCTE NOMEXH H CTPYRTYPBI CHCTEM B 00patoTii,

The article analyzes the adaptive quasi-optimal system non-recursive rejection filter — multichannel bandpass filter.

The relations obtained on the basis of the Kramer — Rao expression establish o relationship between the accuracy of estimating
unknown interference parameters and the size of the training sample and the spectral correlation properties of interference. A fairly close
coincidence of the calculation results with the empirical results obtained by simulating statistical modeling on a PC of the corresponding
estimation algorithms confirms the asymptotic effectiveness of the maximum likelihood estimation processing systems used in the
adaptation.

An analysis of the efficiency of processing systems based on the asymptotic properties of maximum likelihood estimates establishes
a link between interference suppression in the system and errors in adapting the weighting coefficients of adaptive rejection and multichannel
[filters to unknown interference parameters. The obtained ratios make it possible to select the size of the training sample depending on the set
amount of adaptation losses, spectral correlation properties of interference, and the structure of the processing system.

Kawuepsle cnopa: aganTeensie (uaerTpel, gonaeponckan $aza, woadduunenTw Koppenauun, obpaboTea cHrHanos,
NACCHEBHLIE MOMEXH, TOUHOCTE OLEHHBAHHA, $yHELHA npargonoaotua.

Keywords: adaptive filters, Doppler phase, correlation coefficients, signal processing, passive interference, estimation accuracy,
likelihood function.
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