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KOHTPO.JIbHBINA KAHAJI PAJAPA HEKOTEPEHTHOI'O
PACCEAHUA

PaccmoTpeHa pa3paboTka KOHTPOJBHOTO YCTPOMCTBA JUIS BBIYHMCICHHS MEXIEPUOTHOH KOPPESIUH
CHUTHAJIa PAaCCESHUS U MPOBEJEHO MOJIEIMPOBAHUE AITOPUTMOB €ro PabOTHIL.

KiloueBble clI0Ba: CUTHaI =~ pacCesiHUS, MEXKIEPUOAHAs KOPPEISNUs, OTPaKeHHS OT
JMCKPETHBIX LIENEeH.

IMocranoBka 3agaumn. B Hacrosmiee Bpemst 0oJbIIOE BHUMaHHE YAEISIETCS
H3YYEHHUIO OKOJI03€MHOTO KOCMHYECKOTO MPOCTPAHCTBA METOJIOM HEKOTEPEHTHOTO
paccestaust (HP) panmoBonn. Ho HanesxHOMy pacueTy mapaMeTpoB MOHOC(EPHOH
cpezsl MemaeT psix (akTopoB — MosiBiieHue B 30He /IH aHTeHH pagapoB CITyTHUKOB
U METCOPHBIX IOTOKOB, a TaK)K€ BO3HMKHOBEHHE KOTEPEHTHBIX CHUTHAJIOB M3-32
paboratomux paguocucteM [1]. Bce 310 mpuBOANT K BOSHUKHOBEHHIO MEMIAIOIITIX
OTpaXeHH, B pe3yjbTaTe 4Yero JajJbHEHINas CTaTHCTHYECKOro oOpaboTka
MTOJIE3HOTO CUTHAJIA M €T0 aHAIH3 JAI0T HEBEPHBIA Pe3yibTaT.

Meron HP mnpeamonaraer wncmonb30BaHHE NPOLENYp HpPEABAPUTEIBHOTO
aHamM3a W YTOYHEHHUS JAHHBIX C IOCIEAYIOINIMM YCTPAaHEHHEM aHOMAalIbHBIX
pe3ynpTaToB Impu 00paboTke BXxomHOW wuHGopMarmu [2]. DTO cmocoOCTByeT
MaKCUMAaJIbHOMY MPHONMKCHUIO PEHICHHH K TEOpPeTHYeCKH OOOCHOBAHHOMY
MHHUMYMY OIIMOOK B IIpOIecCe MapaMeTPUYECKOM HMICHTH(UKAIIMU COCTOSHHMS
noHOC(epHOH masMbel. B To ke BpeMs 3(PQEeKTHBHBIM MOIXOAOM SBISETCA U
TEXHMYECKOE YCOBEPIIEHCTBOBAHUE CHUCTEMBl KOPPENSIIMOHHONW 00pabOTKH JUIs
pamapa HP, a wuMeHHO — BHEOpEHHE B €ro CTPYKTYpy OTHOKAaHAIIEHOTO
BCIIOMOI'aTCJIBHOTO  BBIYMCINTEIBHOT'O yCTpOﬁCTBa, NnNpeaHasHAa4YCHHOTO  JIA
pacdera ko3¢ddummenToB koppensumu curHana HP Ha wHTepBane, paBHOM
HepHO/Y U3ITYUEHHs] 30HANPYIOLIETO UMITYJIbCa.

Heabro TaHHBIX HCCIICOBAHUI SBISIETCS CO3JJAHNE YCIOBHHN IS yITyUIICHUS
TOYHOCTU pacCIiO3HaBaHUA BO BXOI[HOﬁ I/IH(I)OpMaIlI/II/I BCCBO3MOXHBIX IIOMECX, a
TakKe OTPaXECHWH OT [UCKPETHBIX OOBEKTOB IIyTEM JOIOJIHUTEIHEHOTO
KOPPENSIOHHOTO aHaJIM3a CUTHAJIA B KOHTPOJIBHOM yCTPOHWCTBE 00pabOTKH.

Paspaborka koHTposibHOro Kahaga. Ilpouegypa  orciexuBaHUs
aHOMAJIbHBIX 3HAYEHUM DJIEMEHTOB YHCJIOBOI'O paaa ABIACTCA KpaﬁHe Ba>XHbIM
IyHKTOM KOHTPOJII HOHOC(epHBIX NaHHBIX. OHa 3aKIIF0YaeTCsl B MPOBEPKE UUCEI
Ha OTKJIOHEHHs, KOTOpbIE MPOTUBOpEYAT alpUOPHOW HMH(POpMAIMU O BEIHMYHHE
CHTHAJla paccesHUs Ha WCCIENYEeMBIX BBICOTHBIX HHTEpBajax. B mpomecce
MIPOBEPKH OCYIIECTBIACTCS (DUKCAIMS MECT MOSBICHUS 3THX MMOMEX C TeM, YTOOBI
TIpH TIOCHeqyrome 00paboTke UMETh BO3MOKHOCTD UX AETAIEHOTO yUeTa.
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Peanmm3anust Merona ONpeleleHUs] BBICOTHBIX HMHTEPBAJOB, Ha KOTOPBIX
MOSABIISIIOTCSL  OTPAXKEHUSI, IPOU3BOAMTCS IYTEM pacyeTa XapaKTEePUCTUK
KOHTPOJIMPYEMOTO CUTHAJIA BAOJb YUCIOBBIX BBIOOPOK (mIKaisl BeICOT) [2]. K atum
XapaKTepUCTUKAM OTHOCATCS MaTeMaTHYECKOE OXHJAHHE OLEHOK U HX
COOTBETCTBYIOIIUE TUCIEPCHH, KOTOPbIE UCIOIB3YIOTCA MPU aHAIN3€e IMOMaJdaHuil
TEKyIUX 3HAYEHUS CUTHAJa B HEKOTOPBIN 3a7aBaeMblii JOBEPUTENILHBIN UHTEPBAI.

CyTh YCOBEpIIEHCTBOBaHHUS COCTOUT B pa3paboTKe BCIOMOIaTeIbHOTO
OJTHOKAHAIBHOIO KOPPESIMOHHOIO yCTpoWCTBa [3], yCTaHAaBIMBAaEMOIo Ha
BBIXOZIC TPHEMHHMKA W MPEAHA3HAYCHHOTO ISl pacueTa W HAKOIUICHHWS Ha
MIPOTSHKEHUH CeaHca M3MEPEHHH BBICOTHOTO pacIpeaeneHus Ko3(GHUINEHTOB
MEXIEPHOAHON (depe3 3alepKKy T,,;) Koppeminuu curHana HP, mocrymnaromero
Ha TPOTSDKEHMM  PAIMONIOKAIMOHHOW  pa3BepTKM  JalbHOCTH.  Pe3ynbpTar
HaKOIUIEHWS KOppEnsiTopa MHpU 3TOM JaeT BO3MOXKHOCTb JUI OTUYETIMBOTO
HAOMIONEHUST KOPPEIHPOBAaHHBIX BHIOPOCOB, MECTO PACIOJIOKCHUS KOTOPBIX
YKa3bIBalOT Ha JIOKAJIU3ALUI0 OTPAKCHUH OT L€ U UMITYJIbCHBIX IIOMEX.

Ha puc. 1 mpuBesneHa (yHKIMOHAJIbHAs CXeMa IMPEJIOKEHHOTO BapUaHTa
KOHTPOJIBHOT'O KaHaja i CUCTEMbI 00paboTKu panapa HP.
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Puc. 1 — @yHkunoHanpHast cxemMa KOHTPOJIBHOTO KaHaja

Wndopmanus, nmocrynaromas Ha Takoil kanan ¢ AL, mmeer pa3psmHOCTh
8 Oaiit. Beixomnas wuH(popMmaius, oOpa3oBaHHAs MEPEMHOKCHHEM CITydaiHBIX
YHcel COCETHUX Pa3BEPTOK, HO C OJHOMMEHHBIX BBICOTHBIX YYaCTKOB U 3a BpeMs
ceaHca HaKOIJICHUS JAJIUTEIBHOCTBIO Tieuye = 1 MUH, HE MPEBBIIIAET Pa3psAHOCTU
16 ©Oaiir. Ilomy4yeHHBII pe3ynbTaT MOCTYIAeT HA BBIXOJ KaHala, W Jajee depes
MapaJulebHBIN TOPT CUNTHIBACTCS AJIS JajbHEHIIero aHanm3a.

PesyabTaTtel MogeqMpoBaHHs mporecca o00paboTKM HHGpOpPMAlMK B
KOHTPOJIFHOM KaHaJle TPUBE/ICHBI Ha pHC. 2.

B kadecTBe HMCXOIHBIX AAHHBIX OBLI B3AT JBYMEPHBIH HH(pOpMannOHHBIA
MaccuB, TOIYYCHHBIH Ha TPOTSHKEHHM CeaHca JIMTENBHOCTBIO | MHH, KOraa
HaNpsDKEHUS] IPUHUMAEMOTO BJIOJb Pa3BEPTKU JAANBHOCTH CHTHAlTa PaCCEsHHUS,
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coJiep KaIIie, B TOM YHCIIE, U OTPAKCHHUS OT JICTATENBHBIX 0OBEKTOB, 3aHOCHIIUCH
B oneparuBHyto namsth [IK. C ncnonb30BaHUEM 3TOrO MaccuBa ObUIN TOJYYEHBI
pe3ynbTaThl aHAJUTUYECKOTO MOJECIMPOBAaHUs TIpollecca pacueTa BBICOTHOTO
pacrpezaeneHus MexxneproaHon koppessiuuu R(Ty, /) (HUKHSS 4acTh PUCYHKOB).
Kak MoOXHO BHIETh, HCHOIB3yEMOE CTATUCTHUUYECKOE HAKOIUICHHE
MEPEMHOXKAEMBIX B COCETHUX pa3BepTKaX HEKOPPETUPOBAHHBIX OTCUETOB CHUTHAJIA
paccesHUsL TaeT MPUOIMKAIONIYIOCS K HYIIO COCTABISIONIYIO, B TO BPEMs Kak
HAKOIUICHHE TIEPEMHOXKAEMBIX COCTABIIAIONIMX OT KOTEPEHTHBIX OTPaKCHUH (a) U
AMIYJIBCHBIX TOMeX (6) OKa3bIBAIOTCS OTIMYHBIMH OT HyINsA. Takod pes3ynbraT
BO3MOJKEH Oyarofapsi TOMy, YTO HHTEPBaJ KOPPEISAIMH IS MEIIAFOIIINX CUTHAIOB
Ooxpmie mepuona moBTopeHus 1y, a i curHana HP 3naumtensHO MeHbmie. B
[IeJIOM, TIPUMEHAEMBIH TIOAXOJ] YBEIHMYMBACT BO3MOXKHOCTH BBISBICHUS U
WOCHTU(UKAIIMA KOPPEIMPOBAHHBIX CHUTHAJIOB OT MJHMCKPETHBIX OOBEKTOB C
TIOMOIIIBIO MIPEI0KEHHOTO JIOTIOJIHHUTEIHHOIO KaHaja. TloBeImaercs
JIOCTOBEPHOCTh MOJyYCHHs WH(POPMALMU TAK)KE B TOM Cliydae, KOTJa BO3HHUKAIOT
OTP@KEHUS B BHUJAC CHTHAJIOB OT OOBEKTOB, 3aXBaThIBAEMBIX OOKOBBIMU
J'IeLl'IeCTKaMI/I JMarpaMMbl HallpaBJICHHOCTH aHTEHHBI.
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Puc. 2 — Curnan HP Bnosip pa3BepTOK NATBHOCTH H MOJYyYEHHBIE C €T0 IIOMOIIBI0
MEXIEpHOHbIE KO3()(DUIIMEHTHI KOPPEIAIUT

Jns obecriedeHust CHHXPOHHOHM paOOTHI OJOKOB KOHTPOJBHOIO KaHama OT
3anarouied cucreMsl pagapa HP nomkHBI MOCTynaTe CEpuUU UMITYJIBCOB, KaK 3TO
MOKa3aHo Ha puc. 3.
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Puc. 3 — Curnans! ynpasieHHs] KOHTPOJIBHBIM KaHAJIOM
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OnHu mpenHa3HA4eHb! Ul MEPBOHAYAIBHOTO OOHYJICHUS OINEPATHBHOW IaMSTH,
YIpaBIECHUs] PETHCTPOM azpeca, OOECHEUYEHUs] pPeXMMa TaKTHPOBAHHUSA CXEM
OJIOKOB BO BpeMsi PadOThI, A 3aJaHusl MHTEpBaja, NpeIHA3HAYEHHOTO JUIs
CUMTBHIBAHUSA JaHHBIX C KOHTPOJIBHOTO KaHana U T.J.

BriBoabl. B pabote npeioxkena METOAMKA annapaTypHOIo aHalU3a CUTHaJa
paccesHusi, UCIONb30BaHUE KOTOPOH MO3BOJIET C LENbIO YBEIUUCHHUS OTHOUICHUS
CUTHAJI/IIYM YMEHBIINTh 3aBUCHMOCTh PE3yJbTaTOB OOpaOOTKM OT MEIIAIOIINX
OTpaXKEHHH M HMITYyJILCHBIX MoMeX. s ee peanu3anuy Ha IMEPBUYHOM JTare
aHaNM3a JAHHBIX, HEMOCPEJCTBEHHO NPOM3BOJMMOM B IIPOIECCE IPOXOXKICHUS
nHpOpMaNUU dYepe3 OCHOBHOW KaHal 00paboOTKH, HEOOXOAMMO OCYIIECTBHTH
peXuM  “TiepexBaThiBaHWSA~ ONHM(POBAHHBIX 3HAYCHUA CHTHalla C BEIXOJA
npuémHuka pagapa HP u ocylmecTBuUTh NpeABapUTENbHYIO MEXIIEPUOIHYIO
KOPpEIIIUOHHYI0 00paboTKy. st 3Toil menmm paccMoTpeHa (YHKIHOHANBHAS
cXeMa KOHTPOJBHOTO KaHaja, paboTalomero Mo MPEUIOKCHHOMY alrOpUTMY,
KOTOPBII CHHXPOHU3UPYETCS C MOMOIIBIO YIIPABIISIOUINX CUTHAJIOB ¢ pagapa HP.

IIpuBeneHs! pe3ynbTaThl MOJENHMPOBAaHHMS IIpoliecca pacdyera B TaKOM
KOHTPOJILHOM KaHaJle MEXIEPHOTHBIX KOI(D(DHUIMEHTOB KOPPEJSIIMK HA TIpUMEpe
00paboTkn MH(OPMALUK ISl OJTHOTO U3 CEAHCOB HKCIIEPUMEHTAIBHBIX JTAHHBIX.
[Monmydennass wHpOpManus O HAIMYMHM OTPAKEHUH OT Henedl W TMOSBICHUU
HMITYJILCHBIX TIOMEX IpeJHa3HaueHa orepaTopa Npu aHaInu3e UM BO BpeMs 0TOopa
M0JIe3HOW MH(OPMALINH U3 CMECH CHTHAIHIIYM, (PUKCHPYEMOH B OCHOBHOM KaHaJIe
obpaboTku pamgapa HP.
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Po3rnsiHyTO po3poOKYy KOHTPOJIBHOTO MPHUCTPOIO JUIs OOYHMCIECHHS MIXKIEPiOTHOT KOpelsuii CHUrHairy
PO3CISHHS Ta IPOBEICHO MOJIETIOBAHHS AITOPUTMIB HOTO pOGOTH.
KutiouoBi ciioBa: curHai po3cisiHHs, MDKIIEPiOfAHa KOPEIsILiisl, BIATYKH Bill JUCKPETHUX LiJICH.

The development of a control device for computing the correlation from period to period for scattering
signal and modeling algorithms for its work are treated

Keywords: scattering signal, the correlation from period to period, the reflection from the digital
objects.
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