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OnTumMMu3zaumA o6paboTku curHanoe Ha thoHe nomex
Optimizing Signal Processing Against Interference

PaccMoTpeHsl CTPYKTYPHBIE CXEMBbl CMCTEM KBasWONTUMAaNLHOW oBpaboTHM CUrHANOB NPWM HANWYWK NacCUBHBLIX
NoMEX HA OCHOBE HEPEKYPCMBHOMD “PEMEKTOPHOM” M MHOTMOKEHAMNBHOM NONOCOBOrD (PMNETPOB N8 HENPEPLIBHOM U
OMCKPETHOMD PEXMMOB CKAHWPOBAHWSA aHTEHHOMD Nyya. MpeanomeHsl METOAL! NOSTANHOM ONTUMW3ALUKY HepEKYDPCUB-
HOMo “pEXEKTOPHOrS” W MHOTOKaHaMNLHOMO NONOCOBOro hMNLTPOB, OCHOBaHHBIE HA SKCTPEMAINLHLIX CBOWCTBAX Xapak-
TEPUCTUYECKUX (COBCTBEHHBIX) Yncen maTpul. MprBeaeHs! pesynsTarel oNTUMU3aLWK PACCMATPUBAEMBIX CUCTEM KOre-
peHTHOR oBpaboTku curHanos.

YcTaHOBNEHO, YTO ONTUMANBHLIA BLIBOp BECOBLIX KO3(MPUUMEHTOE (UNLTPOR B 3ABMCHMOCTH OT KOPPENAUMOHHBLIX
napameTpoB NACCHMBHOI NOMEXW NOIBONAET NPUENMANTLEA K 3dhEKTUBHOCTM CNTUMANBHOI CUCTEMB! OBpPaBOTHW CHr-
HaNoE Ha doHe NAacCHBHLIX NOMEX,

Structural schemes of quasi-optimal signal processing systems in the presence of passive interference based on
non-recursive notch and multichannel bandpass filters for continuous and discrete antenna beam scanning modes are
considered. Methods of step-by-step optimization of non-recursive notch and multichannel bandpass filters based on
extreme properties of characteristic (eigenvalues) of matrices are proposed. The results of optimization of the consi-

dered coherent signal processing systems are presented.

It has been found that the optimal choice of filter weights depending on the correlation parameters of passive inter-
ference makes it possible to approach the efficiency of an optimal signal processing system against the background of

passive interference.

Knioueekie cnoBa: KEA3MONTHMANEHAR Dﬁpaﬁoma, ONTUMK3ALUMA, CUrHansl, NacCHMBHBIE NMOMEXK.
Keywords: quasi-optimal processing, optimization, signals, passive interference.

Beegenune

Mpw NpoeKTUPOBAHMK M IKCNNYaTALWMKW PaANONOKaLMOHHEIX
CHCTEM OOHOM M3 KTYaNbHLIX W TPYAHEIX HEM3MEHHO OcTa-
eTcA npobnema oOHapyMeHWA CWIHANOB ABWKYLLMXCH
uenei Ha doHe naccueHelx nomex [1] — [4]. MaccueHbE
NOMEXW B BUOE MELUWWY OTPaMEeHWA OT HENoOBKHBIX
MNW MEONEHHD NepeMeLlaniluxcs 0GbeKTOB — MEeCTHbLIX
npegMeToB, rigpoMeTecpos (obnawoB, Oowas, rpana,
cHera), MeTannuaMpoBaHHLK oTpawarteneid, chpackieae-
MbIX C LIEMNbH MacKMPOBKA OBMXYLLMXCA oBbLeKTOB, W Opy-
TMX — CYWEeCTBEHHO HapyWalT HopManeHyw paboTy
paavonoKauWoHHLIX cucTtem [5] — [7].

WHTEHCUBHOCTE NACCUMBHBLIX NMOMEX MOMET 3HaUWTENLHO
NpeBbIlaTE YPoBEHb COBCTBEHHBIX WYMOB NPUEMHUKE, YTO
NPWBOOWT K NEPErpy3Kam NpUemMHoro TpakTa (ocnenneHnio
paguonokaTopa) W, KaKk CNefcTBue, NoTepe MOMe3HbIX Cur-
Hanoe. OOHaKo Oawe Npu oTCYTCTEMW NEeperpysok nones-
HBIi CUrHan MoweT GelTe NoTepAH unu Boobie He obrapy-
WEH HA (DOHE WHTEHCHMEHBIX MELIAWMX OTPAMEHWA.
OTcyTcTEME anpUopHOW MHOPMaLWK O CNeKTpanbHo-Kop-
pEnALWOHHLIX XapakTepucTUKax MNOMEX, a Talke WX
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HEOAHOPOAHOCTE W HecTauuoHapHocTe B 3oHe obzopa
CYLECTBEHHO 3aTpyOHAT peanu3aune adpdeKkTMBHOM
‘PEXMEKTUPOBAHMA" NOMEXK W ODHapyHEHWA OBWKYLLIMXCH
uenei Ha cpoHe ee OCTATKOB, YTO CTUMYINUPYET WHHOBa-
LMOHHOE pa3BWTHE PagWONOKaLMOHHBIX CUCTEM W METOLOE
obpaboTik paguonokalwoHHelx curHanos [7] — [10].

OnmumansHan obpaboTia KorepeHTHO-MMNYNECHBX Cur-
HanoB Ha hOHE MACCMBHLIX NOMEX BRMICMAET MATPUYHYHD
thuneTpalvio obpabaTeiBaemelX OTCYETOB ¢ NOGNEOYIOLLM
MHOTOKSHANEHLIM KOTEDPEHTHEIM CYMMUPOBaHUEM (Hakonne-
HWEM) pE3yNLTATOR MaTpMuHON dhunstpauun [9]. Mpw map-
KOBCKMX annpoKCUMEaLMAX NOMEXW MaTpUYHBIH dmneTp npe-
ofipaayeTcl B BEKTOPHLIA HEPEKYDCUEHLIA “peMexTopHLIR"
tpunstp (HPE), npuBoOos K TPaOWUMOHHOW KBA3WONTMMANL-
HOR CTPYKTYPE “HEPEeKYPCWBHLIR “pEMEKTOPHBIR™ unkTp —
MHOMOKaHaNLHLIR Nonocosoi mnestp (MM [9]. B cnyvae
NPOM3EOCMNEBHEIX KODPENALMOHHLIX CBOWCTE NMOMEXW XapakTe-
purcTiin HP® w MM pgomkHel BbiMe ONTUMWIMPOBaHE! C
LEnkH NOBRILWEHUA W NpUBnKerna achhekTMBHOCTH cUCTE-
Mb! KEa3MONTUMansHoi obpaboTia K 3thdeKTMBHOCTH CHCTE-
Mbl onTUManeHol obpabotkn. PelueHwe aaHHOW 3agadqd
ABMAETEA LENLH HACTOALLESR CTATEW.

CraThid UENMKOM HHTalHTE
B GyMaMHOH BePCHW KYpHana



ONTHMH3ALHA OBPABOTKH CHTHAJTOB HA #OHE NMOMEX
OPTIMIZING SIGNAL PROCESSING AGAINST INTERFERENCE
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MOMOB Amurpuii Heanosna (OKTOP TEXHUHECKHX HaYR)
(PTIBEOY BO "PazaHckmil rocyJapcTBeHHBIH pagHoTexHieckuil yuusepeuter umenn B4, Yronua")

PﬂccHﬂT]JQHH CTPYKTYPHBIE CXCMBL CHOTEM KBIZHONTHMANLHO UEN&JTHH CHIHAMOR NMPH HAAHYHH MAaCCHBHBLIX NMOMEX Ha
OCHORE HEPCKYPCHRHOND “PEMEKTOPHOrO” M MHOIOKAHAALHONO MOAOCOROID (GUALTPOR A4S HENPEPHIBHONO M JHCKPETHONO PEMHUMOR
CKAHHPOBAHHA aHTEHHOTO Tyya. [TpeIomeHn METOAR NO3TaNHOH ONTHMHIALME HEPEKYPCHBHOTD “PEMEKTOPHOTO” H MHONOKAHANBHOTO
NoAQCOBOrD GHAKTPOB, OCHOBAHHEIE HA IKCTPEMANEMEIX CBOHCTRAY xapakTepucTHyeckux (cofcrmennsix) uncen marpuu, [pusegeni
PE3YNLTATH ONTHMHIALNK PACCMATPHBACMBIX CHETEM KOTEPEHTHO 06paloThi CHIHANOR.

YCTaHOBAEHD, MTO OMTHMAABHBI BRG0P BecoBmx KOMPGHUHEHTOR HHABTPOE B 3dBUCHMOCTH OT KOPPETALHOHHEX NAPaMETPOs
NaccHBHON NMOMEXH NMOIBOARET NPHOANSHTECA K HPPEKTHBHOCTH ONTHMAALHOH cHcTeMmel 00paBoTHH CHIHANOB HA (OHE NACCHBHBIX
MOMEX,

Structural schemes of quasi-optimal signal processing systems in the presence of passive interference based on non-recursive noich
and multichannel bandpass filters for continuous and discrete antenna beam scanning modes are considered. Methods of step-by-step
optimization of non-recursive notch and multichanne!l bandpass filters based on extreme properties of characteristic {eigenvalues) of
matrices are proposed, The results of optimization of the considered coherent signal processing systems are presented.

it has been found that the optimal choice of filter weights depending on the correlation parameters of passive interference makes it
possible to approach the efficiency of an optimal signal processing system against the background of passive interference.

Knwouensie ciopa: KEAIHONTHMAILHAR uﬁpaﬁﬂm OMTHMHA3IAUHA, CHIHAAB, NACCHBHLIE MOMEXH.
Keywords: guasi-optimal processing, optimization, signals, passive interference.
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