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MeToabl CMHTE3a ONTUManbHbIX anropuTMOB OBHAPYXXEHUS ABUMXKYLLUXCHA TOYEYHbIX Lienen Ha ooHe
MacCMBHbIX rayCCOBCKMX MOMEX XOPOLLO onucaHbl B nutepaTtype [1].

B korepeHTHbIx PJIC OTpakeHHbI OT Lenu curHan BO MHOMMX criydasx MoxeT OblTb npeactaBneH
MeLNEeHHO (PNyKTYUPYIOLLMM rayCCOBCKUM NpOLLecCOM (MoAerb KBasnaeTepMMHMPOBAHHOMO CUrHana).

Mpn cuHTe3e anropMTMa OOBHapyXeHWss B pamKax 3TOW Mogenu npeanoraraeTcs W3BECTHOW
JonnepoBckas 4acToTa OTpaXeHHoro curHana. [lpy 3TOM anropuTMm, CUHTE3VPOBAHHLIA MPU  MOMHOW
anpuopHONn MHopMaumMM Kak O curHanax, Tak u o nomexax, Oyget onTMMarbHbIM, @ €ro XapakTepUCTUKM
0BHapyxeH s ABNATCA NpeaenbHO JOCTUXKUMbIMM.

OpHako B 3agavyax pagvorioKauMOHHOTO OBHapyKeHus OOomnnepoBcKas YactoTa curHana obblyHO
HEen3BECTHa, a BO MHOIMX Cry4asix U He HYXHa.

Kpome TOro, B peanbHbIX YCMOBUSX HEM3BECTHA TakKe M KOppensuuoHHas yHKUWUS MacCHMBHON
NMoMexu, OT KOTOPOW 3aBUCUT anropuTmM obHapyXeHus.

B Tom cnydyae, koraa peyb maet o6 obHapyKeHMM TOYEeYHOW Lenn Ha (poHe MPOTSKEHHOM MO
0anbHOCTM MoMexu, MMeeTCs NPUHUMNManbHasi BO3MOXHOCTb OLIEHUTb HEU3BECTHYIO KOPPENSLUOHHYO
PYHKLMIO NOMEXM U peann3oBaTb aanTMBHbIA anroputM oBHapyXeHus.

OTOT anroput™™ MOXHO MNOCTPOUTb, 3aMEHSAS HeW3BECTHble MapameTpbl MOMEXU B anroputMme,
CYHTE3UPOBAHHOM ANS YCIOBUIN MOMHON anpuopHOW onpeaeneHHOCTU, Ha UX OLEHKU, chOpMUPOBaHHbIE MO
KnaccudpuumpoBaHHOM obyyaroLLen Bolbopke.

CTpyKTypa e MCXogHoro (HeaganTyMBHOMO) anropnutMa u ero XxapakTepucTkn NOMEXoyCTONYMBOCTM
BO MHOIOM 3aBUCAT OT BbIOpaHHOM MogENW OTPaXXEHHOro curHana v KoppensaumMoHHON PyHKLUMM MOMEXM.

B Tom cnyyae, korga nHdopmauus o SOMNSIEPOBCKON YAaCTOTE OTPaKEHHOrO CUrHana He Tpebyetcs
(Hanpumep, B PJIC YB[l), B kayecTBe MOAENM OTPaXEHHOro CuUrHama MOXHO Afisi CMHTe3a MCMNOoNb30BaTb
MoZernb NayYeyHoro curHana ¢ He3aBucuMo PIYKTYUPYHOLLMMU UMMYTbCaMM.

CpaBHuBas xapakTepucTUKu OBHapyXeHUsi NOSydeHHOro anropMtMa C npeaenbHO OOCTUXKUMbIMMU,
MO>XHO OLEHUTb MUHUMANbHO BO3MOXHbIE NOTEPU B MOMEXOYCTOMYMBOCTM 3TOrO anropmtma.

PeanbHble noTepy 1 CNOXHOCTL aganTMBHOMO anroputMma 6yayT 3aBUCETb OT MOMOXEHHOW B OCHOBY
anpropHoOn nHopMaLmMm o nomexe 1 BbIbpaHHOro cnocoba agantauumm.

Huwxe paccmaTpmBaeTcsl BapuaHT 4YacTUYHO afanTMBHOIO OOHapyXuTend, Y4YuTbiBatoLLEro
cneunduky naccuBHbIX Nomex nmnyrnbcHblXx PI1IC YB[ (BbICOKY0 MEXNEPUOAHY0 KOPPENSLMIO).

Mcnonb3ysa [2], MOXHO noKasaTb, YTO anropuTtM OOHapyXeHusi curHana B BuOe HE3aBUCUMO
NYKTYMpPYIOLEA Naykym UMMNYNbCOB C BOOynsuMen nepuoga NOBTOPEHMS HA (POHE MAaCCUBHOM MOMEXU WU
6enoro rayccoBCKOrO LyMa UMeeT BUA:
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3neck: Aik n U, - cobCcTBEHHbIE BEKTOPA U COBCTBEHHbIE 3HAYEHMSI KOPPENALMOHHON MaTpuLbl

dnyKTyaumin naccuMBHOM NOMeEXU; dfh - OTHOLLEHNE curHan/Lwym, d,%h - OTHoLWeHue nomexa/wym; N — ymcno

UMMNYNbCOB B NayKe.

AHanuM3 nokasblBaeT, YTO MNpW 4ucCre WUMMNYNbCOB B nadvke MeHblle 20 noTepyu B OTHOLUEHUM
curHan/wym anroputMa (1) No cpaBHEHUO C ONTMManbHbIM COCTaBNAT He Gonee 3 ob

Mpu npakTuyeckon peanu3aumm aganTMBHOMO anroputMa ObHapYXeHWUs1 HYKHO 3adaTb Kracc Nomex,
OS5 KOTOPbIX OCYLLECTBNAETCA agantaumsi.

Wccneposanmsa nokasanu, 4yto ana PJIC geuumeTtpoBoro Auana3oHa BO  MHOMMX — Criydasix
KOS(ULIMEHT MEXNEepUOAHOI Koppensaumn naccueHbix nomex 6mmsok k eamnnue (= 0.97..0.99). Npu
9TOM  MeTeoobpas3oBaHWsl, KaK UeNbHble OObEeKTbl, MOMyT WMEeTb CKOPOCTb  MNepeMeLleHus,
obycraBnvBaoLLy0 OMNNEPOBCKOE CMELLEHME YacTOTbl KOPPENSALUOHHOW MaTpuLibl MOMEX.

Mpn Takol BbLICOKOM KOppenauunm BuA COOCTBEHHbIX BEKTOPOB KOPPENSILMOHHOM MaTtpuubl
dnyktyaumin (6e3 ydeta OOMNMEPOBCKOrO CMELLEHUS 4YacToTbl) Mano 3aBMCUT OT TOHKOW CTPYKTYpPbl 3TOW
KOppEensiLMOHHOW MaTpuLbl 1 MOXeET BbiTb onpegeneH 3apaHee.

[MoaTomMy MOXHO onpefenuTb KracC MOMeX, KOTOpbIM AOonyckaeT crneaylllee npeacTaBneHue
KOppensunoHHON MaTpuubl onykTyaLuia:
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Bnece C; =exp(j27f,t;); cuctema opTOHOPMMPOBAHHLIX BEKTOPOB W, BbibpaHa 3apaHee, a
napameTpsl Uy U f, ¢ - AOMIIEPOBCKas YacToTa NOMEXM MOryT BapbyPOBaTHCA.
OTn napameTpbl OIMKHbI OLEeHUBATbLCS MO oby4vatoLleri Bbibopke nomexu (Xl 3 X2 geues Xpy )

HeprD,HO BMAETb, YTO OLEeHKaMMN MaKCUMaribHOro I'IpaBJJ,OI'IOD,O6MF| BENMNYNH C()Cj‘< N Ui ABNAKTCA:

n
*
~ fool'xﬂ 1 & (N2 A2
— i= A _ * *
GG =7, L —*Z zxﬁ‘//lq' CoC;
* N =1 | j=0
szixﬁ
=

3ameTum, 4YTO BbIYMCIUTENBHASA CMOXHOCTb anroputMa He 3aBUCUMT OT obbema obyvaroien
BbIOOpKKM, TaK Kak COOTBETCTBYKOLLUME MaKCMMarnbHO MpaBAoONOAO0OHbIE OLEHKM MOryT OblTb BbIMUCIIEHBI
PEKYPPEHTHO.

Ons npoBepkn 39dEHEKTUBHOCTU MpEeaSIoKEHHbIX anropuTMOB agantauumn 6bina npoBedeHa
obpaboTka peanbHbIX pPagVONOKAUMOHHBIX [OaHHbIX, MOMyYeHHbIX C Bbixoda UMdpoBoro ¢as3oBoro
JeTeKkTopa paguoriokatopa «YTec-Ax», nobe3Ho NpefocTaBneHHbIX rMaBHbIM MHXeHepoM Kb «Jlnpay, K.T.H.,
Edpemosbiv B.C.

Ha puc. 1 npeacrtaBneHbl pesynbTaTel 0630pa nocrne unbTpa cxatus OO0 MeXnepuoaHown
obpaboTku.

B 4epHOM npsiMOyronbHUKe, KOTOpbIM nNpeacTtaBnaeT cobon OTpaxXeHUs OT WCKYCCTBEHHOro
MeTeoobpa3oBaHus, OBWXKYLLErocs €O CKOpocTbio 20 KM/4, 3aMackupoBaH CUrHam OT pearnbHOW Lenu ¢
BMM3KNM K HYMO JONNEePOBCKMM COABUIOM YacTOThl.
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Puc. 1 Puc. 2

Ha puc. 2 npeacraeneH pesynbtat obpaboTkum aganTuBHbIM UITLTPOM, B KOTOPOM peanv3oBaH
anroputm (1) ansa cemu obpabaTbiBaeMbiX MMMNYIbCOB U pasMmepe oby4vatoLen Belbopkn paBHom 36.

Kak BngHoO 13 pucyHka, o6rako nogaBneHo, a Lerb BblgerneHa.

Ha puc. 3 npeacrtaBneH BapuaHT o6paboTkM C MOMOLLBI YepecnepuogHO KOMMeHcauumn BTOPOro
nopsigka.

Pwnc. 3

M3 conoctaBneHusi pUCyHKOB 2 M 3 BWOHO, YTO NPEANOXEHHbIN afanTUMBHbIA anroputM HaMHOro
appekTBHEE CTaHOApTHOrO MeToda cenekuum apwxywmxcsa uenen UIMK-2, Tak kak nossonget
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obHapyxuBaTb Lenn C HyneBbIM JOMMEPOBCKMM COBUIOM 4acToTbl Ha choHe ABukyLleiica nomexu. Kpove
TOro, OH XOPOLLO BbIAENSAET TOYEYHbIE LieNn Ha (DOHE MPOTSHKEHHBIX MOMEX.
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ADAPTIVE ALGORITHM OF DETECTION OF THE DOT PURPOSES ON A BACKGROUND OF
EXTENDED HINDRANCE ON RANGE
Rodionov V.

In coherent radars the signal reflected from the purpose in many cases can be submitted slowly
fluctuation Gaussian process (model of a quasi-determinated signal).

However in problems of radar-tracking detection Doppler frequency of a signal is usually unknown,
and in many cases and is not necessary. Besides in real conditions it is unknown as well correlation function
of a passive handicap on which the algorithm of detection depends.

In that case when the question is detection of the dot purpose on a background of an extended
handicap on range, there is a basic opportunity to estimate unknown correlation function of a handicap and
to realize adaptive algorithm of detection.

Real losses and complexity of adaptive algorithm will depend on the based aprioristic information on
a handicap and the chosen way of adaptation.

It is possible to show, that the algorithm of detection of a signal as independent fluctuation packs of
pulses with wobbulation period of recurrence on a background of a passive handicap and white Gaussian
noise can be submitted as, demanding calculation of own values and own vectors of a correlation matrix of
fluctuations of a passive handicap.

Researches have shown, that for radar of a decimeter range the factor between-period correlation of
passive hindrance in many cases is close to unit (=0.97..0.99). Thus meteorological formations as
integral objects can have the speed of moving causing displacement of Doppler frequency of a correlation
matrix of hindrance.

At such high correlation the kind of own vectors of a correlation matrix of fluctuations (without taking
into account displacement of Doppler frequency) depends on thin structure of this correlation matrix a little
and can be determined beforehand.

Therefore it is possible to define a class of hindrance, which supposes the following representation of
a correlation matrix of fluctuations:
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Ry =2 0¥, v,CCj.
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Here C; =exp(j27f,t;); the system of orthonormalized vectors W, is chosen beforehand, and
parameters [l and fg - Doppler frequency of a handicap can vary.

It is uneasy to see, that estimations of the maximal plausibility of sizes COC; and U, on training

sample of a handicap ()?1 3 X0 geees Xy ) are:
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Let's notice, that computing complexity of algorithm does not depend on volume of training sample
as corresponding maximum plausible estimations can be calculated recurrently.
For check of efficiency of algorithm of adaptation processing of the real radar-tracking data received from an
output of the digital phase detector of the radar «YTec-A».
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