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AHanuz 3chhekTHEHOCTH 0BHApYHEHWA KOTepeHTHLIX CHIHANoB
Analysis of the effectiveness of coherent signal detection

B cTatke paccmatpuealiTcA UMbpoBeie cMcTEMbl 0BpaboTKM CUMHANCE OBMMYLUMXCA UENel Ha (oHe NacCMBHbIX
NoMex, OCYWECTENAKWWE KOMepeHTHOE pedMeKTUpOBaHWe ¢ NoCnenyluum HEKOrepeHTHeIM HakonneHwemMm ocTaThoB
PEMEKTUPOBAHUS,

B kayecTee pexekTopHOro hMnsTpa paccMaTpUBAETCA PEKYPCHBHEIR (hUNETP, B KOTOPOM ANA COKPaLLEHWA BREMEHW
NepeXofHOro NpoLecca MCNonbL3yeTcA NepecTpoika ero cTRYKTYPLI NYTEM KOMMYTaLUWK obpaTHbIX (peKYPCHBHLIX) CBR-
3eil. MpeameTomM MCCNENOBAHWA ABNAKTCA XapakTeprucTUkM oBHapy#eHua LMpoBkix cucTem obpaboTkm curHanoe Ha
OCHOBE PEKYPCHEHLIX PEMEKTOPHBIX (hUNETPOB NEpecTpanBaeMoi M MKCHPOBaHHON CTPYKTYPbI.

Mony4eHel BLIpaXEHWA 0N NEMEHTOR KOPPENALMOHHE MATPUL Ha BbIXOOE PEKYPCUBHBLIX PEMEKTOPHBLIX (MNLT-
poB NepecTpanBaeMol CTRYETYRBI B NEpEX00HOM DEXNME U Ha BhIXOAE PEKYDPCHEHLIX PEHEXTOPHbIX hUNETPoBE diMKcK-
POBaHHON CTPYKTYPE! B YCTAHOBMBLLEMCA pexuMe. KoppenauMoHHEIE MaTPULUE Ha BEIXOOE PEKYPCHBHLIX PEXEKTOPHBIX
thHNLTPOB ABNATCA MCXOOHLIMKM NPY NOCNEdYOLUEM aHanuie XxapakTepuceTHk oBHapy#eHua undpoebix cucTem obpa-
BOTEW CHIHaNoB.

MpoBEOEHHBIA AHANWS XapaKkTepucTUK oBHapyMeHua UWPoBLIX CUCTeM 0BpaBoTKM CMIHaNOB B NepexogHoM W
YCTaHOBMBLLIEMCS PEXUMAaX NOKa3an, YTo NepexofHkle NPoUeccs! PEKYDCHEHEIX PEXEKTOPHBIX (DUNETPOB IMKCHPOBaH-
HOW CTPYKTYPEI CYLIECTBEHHO CHUMAKT 3hekTMBHOCTE CUCTEMLL, 8 NEPECTPOoiika CTPYKTYPb! PEKYPCUBHLIX PEXEKTOp-
Hbix (OUNETPOE NO3BONAET M3BemaTh COOTBETCTBYIOLUMX NOTEPL, NPWENWIMBLIMCE K 3tHDEKTMBHOCTHA CUCTEMBI B YCTaHO-
EMBLLEMCH PEKUME.

The article discusses digital signal processing systems for moving targets against the background of passive inter-
ference, which carry out coherent cutting followed by incoherent accumulation of cutting residues.

A recursive filter is considered as a rejection filter, which uses a restructuring of its structure by switching reverse
{recursive) connections to reduce the time of the fransition process. The subject of the study is the defection character-
istics of digital signal processing systems based on recursive rejection filters of tunable and fixed structure.

Expressions are obtained for the elements of correlation matrices at the output of the recursive rejection filters of a
tunable structure in the transient mode and at the output of the recursive rejection filters of a fixed structure in the steady
state. The correlation matrices at the recursive rejection filters output are the initial ones for the subsequent analysis of
the detection characteristics of digital signal processing systems.

The analysis of the detection characteristics of digital signal processing systems in transient and steadystate modes
has shown that fransients in fixed-structure recursive rejection filters significantly reduce the efficiency of the system,
and restructuring the recursive rejection filters structure avoids corresponding losses, approaching the efficiency of the
system in steady-state mode.

Kniouegble cnoga: nepexofHsiil pexnM, CUrHans!, cucTeMbl obpaBoTki, pekypeUEHLIE peXeKTopHble UNLTPLI,
NaccHBHLIE NOMEXM, XapaKTEPUCTHKA oBHapyHeHnA,

Keywords: transient mode, signals, processing systems, recursive rejection filters, passive interference, defection
characterisfics.

Beegenune

Mpy nNpoeKTUpOBaHWK pagWonoka-
LMOHHBIX CHCTEM OOHOA W3 aKTyanb-
HblX W TPYAHBIX HEWIMEHHO OCTaETCA
npobnema obpaboTkn W BeIOENEHWA
CHMFHANoB OBWKYWWXCA Uened Ha
tpoHe naccueHelx nomex [1] — [4].
MaccuBHble NOMEXW B BWOE Meluaw-
LMK OTPEMEHNA OT HENOOBUKHBIX MNK
MeAneHHo nNepemelannxes obb-

iBecthnk ceazn” N: 08 '2026

EKTOB — MECTHLIX NPeiMETOBR, NO-
BEPXHOCTH CYLUKM, MOpA, MMOpPOMETEe0-
poB (oBnakoB, O0OWAA, rpaga, cHera) u
MeTannManpoBaHHbIX oTpamarenei,
CEPECHEEEMHX ana MaCKWpOBEKH
LENW, CYLWECTBEHHD HapylawT Hop-
MansHylo paboTy paauonoKauroHHbIX
CUCTEM pPa3nNUYHONe HalHadveHwA npy
obHapyHeHWM W WIMEPEHWA KoOpOW-
HaT ABMKYLMXCA Lenei [5] — [9].

OcHoBHOW onepauwed obpaBoTiu
NPUHATBLIX OaHHBIX MPK 0BHAPYKEHNK
CHMTHaNoB OBMMYLMXCA Uened Ha
thoHe nNaccHMBHEIX NOMEX ABNAETCA
PEMEKTUPOBaHWE CNekTpanbHBIX COC-
TaBNAKLMX NOMEXH.

CraTelo LENWKOM YHTAHTE B
GymMamHON BEPCHM MYypHana
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AHAJIH3 39PPEKTHBHOCTH OBHAPYEHHWA KOTFEPEHTHBIX CHIHATOB
ANALYSIS OF THE EFFECTIVENESS OF COHERENT SIGNAL DETECTION

YK 621.396.969

Monos Jmurpuii HeanosuY (10KTOP TEXHHYMECKHX HAYK)
(PIEOY BO "Pazanckuii rocyaapersennsiii paguoTexnudeckuii yuusepcuter umenn B, Yreuna")

B crathe paccMaTpPHBEAKITCR Iil-l'd'ﬂpl)ﬂlﬂﬂ‘ CHCTEMEL ﬂﬁpaﬁmuu CUIHANOB JABMMYIIMNCA neneil Ha GIFO‘HE MACCHBHBIX MOMCX,
OCYLECTBAMIONIHE KOTEPEHTHOE PEREKTHPOBAHHE € NOCTEIYIOUHM HEKOTEPEHTHRIM HAKOIUIEHHEM OCTATKOB PEMEKTHPOBAHHA.

B kawecTBe peMEKTOPHOrO (UALTPa PACCMATPHBASTCR PEKYPCHBHRIT (HALTP, B KOTOPOM ANA COMPALIEHHA BPEMEHH
NEPEXOAHOTO APOUECca HCNOILAYETCH NEPECTPOITKa ero CTPYKTYPBI NyTeM KommMyTaimi obparueix (pexypeienend ceaseii. [Tpeamerom
HCCAENOBAHUA  ABAAIOTCH  XaPaKTePHCTHEN  OOHADYMEHHA UHOPOBLY cHeTeM 00paGoTHM CHPHANOB HA OCHOBE PEKYPCHBHBIX
PEMEKTOPHEX PHABTPOE NepecTpansaemMoil u GHECHPOBAHHON CTPYRTYPH,

Monywens BpaseHds A8 IMEMEHTOE KOPPETALMOHHEIY MATPHL Ha Brxode PPO nepecTpaneaesoll CTPYKTYPEI B NEpeXogHOM
peMHME M Ha  BRIXOJC PEKYPCHBHBIX PEHMCKTOPHEIX  MALTPoB  (HKCHPOBAHHON CTPYKTYPH B YCTAHOBMBUICMCA  PEHIME,
Koppenaunonneie satpuubl Ha Bwixoge PPP apagoTes MOXOIHBIMH NPH NOCAEIyOUEM aHaAW3e XapaKTepHcTHR o0HapymeHHA
uudpoBIx CHCTEM OOPabOTHH CHIHANOB.

MpoBesenHeii aManMs  xapakTepucTHR  obHapywenus undpoBLX cHcoTeM  o0pafoTHM CHTHAIOR B MEPEXOJHOM M
YCTAHOBMBIIEMCA PEHUMAX NOKAZAN, MTO NEPEXOAHLIE NPOUCCCH PEKYPCHBHBIY PEMEKTOPHBIX (UABTPOB GUKCHPOBAHHOIN CTPYRTYPHI
CYWECTBEHHD CHHMAT 3ERTHBHOCTE CHCTEMB, a4 MEPECTPOIKA CTPYKTYPH PEKYPCHBHEIX PEMEKTOPHBX (PHABTPOB NO3BOIRET
HIBEMATE COOTBETCTEY UMY NOTEPS, MPHOAHIHBIIHCE K 3QPERTHEHOCTH CHCTEMB B YCTAHOBHBIIEMCA PEKIME,

The article discusses digital signal processing systems for moving targets against the background of passive interference, which
carry out coherent cutting followed by incoherent accumulation of cutting residues.

A recursive filter is considered as a rejection filter, which uses a restructuring of its structure by switching reverse (recursive)
connections to reduce the time of the transition process. The subject of the study is the detection characteristics of digital signal processing
systems based on recursive rejection filters of tunable and fixed structure.

Expressions are obtained for the elements of correlation matrices at the output of the recursive rejection filters of a tunable
structure in the transient mode and at the output of the recursive rejection filters of a fixed structure in the steady state. The correlation
matrices at the RFF output are the initial ones for the subsequent analysis of the detection characteristics of digital signal processing
systems.

The analysis of the detection characteristics of digital signal processing systems in transient and steadystate modes has shown that
transients in fixed-structure RRFs significantly reduce the efficiency of the system, and restructuring the RRF structure avoids corresponding
losses, approaching the efficiency of the system in steady-state mode.

Kawuensie CROBA: NEPeXOIHB PEAtIM, CHIHANB, CHCTeMB O0PAGOTEN, PERYPCUBHBIE PEHEKTOPHBIC $HABTPE, NacCHBHBIE
MOMEXH, XAPAKTEPHCTHEN DOHapy e s,
Keywords: transient mode, signals, processing systems, recursive rejection filters, passive interference, detection characteristics.
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