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MPUBOPbLI HOYHOI0 BUOEHWUA
C ABTOMATUYECKMM PACIMO3HABAHUEM U3OBPAXEHWX B PEANIbHOM BPEMEHU

B coBpemeHHo TexHuke Bce Gonbluee npUMeHeHWe HaxoasaT pobOTU3MPOBAHHbIE CUCTEMbI, NO3BONS-
tOLLIME MCKITIOYMTD UK PE3KO OrpaHNYMTL yyacTue YenoBeka-oneparopa B pacno3HaBaHWM 06beKTOB. B cBsau
C 3TUM BO3HMKAET npobnema cosgaHns npubopos HouHoro BuaeHns (MHB), B koTopbIx 3agava pacno3HaBa-
HWs 06bekTa HabnogeHNs peLLaeTcs He onepaTopoM, @ aBTOMAaTU3UPOBaHHBLIM YCTPOCTBOM.

B kayecTBe Takoro ycTpoicTea Haubornee LenecoobpasHo 1Cnonb30BaTh KOrePEHTHO-ONTUYECKUIA KOP-
PENATOP C ronorpacmyeckuM 3anoM1HaoLLMm ycTponcTBoM. NpuHUMN AENCTBUS CUCTEMbI OCHOBAH Ha roso-
rpacuyeckoMm MeToae pacno3HaBaHMs Ha OCHOBE CPaBHEHUSI B YaCTOTHOM 06nacTu koppensTopa npocTpaH-
CTBEHHO-4aCTOTHOrO CMeKTpa aHanuaupyemoro n3obpaxeHns obbekTa 1 ronorpaduyecknx CornacoBaHHbIX
unbTPOB B NamsATV pacnosHarowero ycrtpoictsa. KoppensiumoHHas obpaboTka BXOAHOTO CurHanma ocy-
LLeCTBNSETCS MO Knaccuyeckon cxeme B. Jiorara.

YT06bl MCKNIOYNTDL BIIMSHME FEOMETPUYECKUX UCKAXXEHWA BXOAHOMO 1M300paxeHnst obbekTa (npu npowns-
BOMbHOM €0 [BWXEHUM B none 3penus MHB) Ha XapaKkTepuCTyky pacno3HaBaHUs KOPPEenaTopa, AN1s Kaxagoro
obbekTa HabnoaeHns Ha Auck ronorpadmyeckoro 3anoM1HaKLLEro YCTPoOWCcTBa 3anucbiBaetcs okono 150
aTanoHHbIx CO (ronorpacmyeckuii cornacoBaHHbIN GuUnbTP) 00bEKTA NPU Pa3NUYHbIX €ro KpeHax, pakypcax
n macwwtabax. OanH CO no3BonsieT HagexXHO pacno3HaBaTb COOTBETCTBYIOLMI EMY U HAXOAALWMIACS B None
3peHus NMHB 0b6bekT npu paccornacoBaHMM Mexay ero 3TanoHHbIM W aHanW3upyembiM U30BpaKeHneM: no
macwTaby 10%, no pakypcy 15...20°, no kpeHy 3...5°. Mpu ncnonb3oBaHUN 0606LWEHHBIX (PUILTPOB 06bEK-
TOB, YYMTbIBAIOLMX XapaKTEPUCTUYECKNE NPOCTPAHCTBEHHbIE YaCcTOTbI M300paxeHUst 0ObekTa, YCTONYMBbIE K
N3MEHEHWIO YCNOBMI €0 HAbNIOAEHMS, YCNO STANOHHBIX (UNbTPOB HA OAMH OOBEKT pesko cokpalaetcs. C
MOMOLLbIO OHOTO CMEHHOTO ronorpadyeckoro Aucka BO3MOXHO pacno3HaBaHue 4o 10 TMNoBbIX 0ObEKTOB
npy X NPOK3BONLHOM MonoxeHun B none 3penus MHB. Yactota pabotbl koppenstopa 10 'y, 7. e. Bpems
aHanm3a BXO4HOro M306paxeHus 1 Bbigayun koopanHat obbekta HabmogeHns 0,1 c. Obbem namsT 0gHOro
CMeHHoro ronorpacguyeckoro aucka ~1500 atanoHHbix [CP (B 3aBUCUMOCTY OT KONMYECTBA MHAOPMALMK OT
opgHoro cunbTpa). Konnyectso nHcopmaumm B ogHom CO - no 106 6w,

Mpon3BOAUTENLHOCTL KOPPENATOpa, B KOTOPOM HEe MPUMEHSIETCS HanoxeHue ronorpamm B '3Y, npu-
MepHo 5000 koppensuuit B cekyHay. MoTok nHgopmaumumn, obpabaTbiBaeMblit B peanbHOM BPEMEHU, COCTaB-
nset 107 6ut/c. Macca koppensTopa 10 kr, 06bem 10 n, aHepronoTpebnenme 100 BT npu nutaHum oT Hanps-
XeHns 24 B nocTosiHHOro Toka. Kcnonb3oBaHue OncaHHON Bblille ONTUYeckon 0bpaTHO cBA3M obecneymnBa-
€T HadeXxHyto paboTy KoppensaTopa B YCHOBMSX NPUMEHEHMS Ha BopTy camoneTa. Cuctema aBTOMaTUYECKON
OCTUPOBKM KOMNEHCMpYeT Bibpauum B AnanaoHe yactot 4o 10 kl'u.

WcnbiTaHnam 6binu noaBEPrHyTbI:

— naccusHbi TB MHB «[MuxTta» Ha 6a3e cuctemsl SO + MN3C-matpuua;

— naccuBHbIn MTHB «'Hom-7» Ha 6a3e J0IT;

— aKkTuBHo-umnynbcHbln TB MHB, paspaboTanHbin 8 CKB THB;

— TennoBu3unoHHbIn NMHB TM101.

McnbiTaHust NnpoBoAMMMUCL NpU pacno3HaBaHuM o0bekTa kak B [THB yenoBekom-onepatopom, Tak v cu-
ctemon «[MHB + koppenstop». OBbEKTOM WCTbITaHU SBAsANack 0bbeMHas Mogenb TaHka T-62, pacnono-
XEHHOTO Ha NeTHeM (hoHe. B pesynbTaTe UCMbITAHWIA NONYYeHbl 3aBUCKMOCTY BEPOSTHOCTM pacno3HaBaHus
OT AanbHOCTK 40 0ObekTa HabnoaeHus, npuBeaeHHbIe Ha puc. 1. M3 rpadmkoB BUAHO, YTO B Npeaenax Tou-
HOCTM UCMbITAHWUA KOPPENSTOP MOXET 3aMEHUTb YErNOBEKA-0NepaTopa.



Puc. 1. 3aBUCMMOCTb BEPOSTHOCTM pacno3HaBaHus OT AanbHOCTU A0 Habnopaemoro obbekTa ans MHB pasnuyHbIX TUNOB
a — naccuHbli MHB Ha 6a3e 0TT; 6 — TennosuanoHHbIN MHB; B — naccueHbIin TB MNHB;
I — akTMBHO-UMNyNbCHbIN [THB ¢ TB BbiIBOAOM M300paxeHus;
—— — cuctema lNHB + koppensTop; — - — — cuctema NHB + yenosek-onepatop

Takum 06pa3om, nokazaHa s HEKTMBHOCTb NPUMEHEHNS KOPPENATOpa ANt aBTOMATU3MPOBAHHOIO pac-
no3HaBaHust n3obpaxeruin B NMHB pasnuyHbix TMNOB. [ns onpeaeneHns BO3MOXHOCTU NPUMEHEHNs Koppens-
Topa B INHB KOHKPETHOr0O HasHayeHWs HeobXoaMMO MpPOoBeAEHUE AOMOSHUTENbHbLIX MCCREedoBaHMA B LENsX
HaKOMMEHMS CTAaTUCTMYECKMX AaHHbIX Npu paboTe No obbekTam pasfiyHbIX TUMOB B LUMPOKOM AManasoHe 13-
MEHEHWS BHELLHWX YCIOBWN.

B nocnegHve gecaTuneTis OCHOBHbIE YCUNKUS uccnegosatenei, paboTatowwmx B 06nact pacno3Haea-
HWst 06Pa30B ONTUYECKUMU CPEACTBaMU, Obin HanpaBneHsbl Ha pa3paboTKy, B NEPBYO 04epeab, KOrepeHTHbIX
YCTPONCTB. TeM He MeHee, HTEPEC K HEKOTEPEHTHOW KOppPensLMoHHOK 0b6paboTke He yracan, a B nocneaHee
BpeMSs Aaxe BO3POC, YTO CBSA3AHO C BYPHbIM Pa3BUTUEM OMTOINEKTPOHHON ANEMEHTHON Hasbl.

OCTaHOBMMCS HA OCHOBHbIX 0COBEHHOCTSX M Npobnemax HeKorepeHTHOM napannenbHO-OnTUYeckon 0b-
paboTku. Takas 0bpaboTka B NMOCKOCTY M30BpaKEHU UMEET PAa NMPEUMYLLECTB MO CPABHEHWIO C KOTEPEHT-
Hoit: Bonee LUMpoKas anemMeHTHast 6a3a, OTCYTCTBME LLYMOB, CBSA3AHHbIX C KOrEPEHTHOCTbIO CBETA, U T.4.

OpHako MMeeTCs psid HegoCTaTKOB, OrpaHUYMBAIOLLMX NPAKTUYECKME BO3MOXHOCTM HEKOrePEHTHOM na-
pannenbHo-onTYeckon 0bpaboTku B NNOCKOCTM U300paKeHNit:

— OrpaHuyeHHble (hyHKLMOHAMbHbIE BO3MOXHOCTM U KPYr pellaemblX 3agay (anroputMuyeckas orpa-
HWYEHHOCTb). OTO CneayeT U3 TOro, YTo onTUYeckast obpaboTka peanuayeT «KECTKUN» anropuTm (cBepTka), C
MOMOLLbIO KOTOPOro MHGOpPMaLMs, NPeaocTaBnsemas B Buae 13obpaxeHus, MoxeT obpabaTbiBaTbcs pakT -
4eCKu TOMbKO MO OAHOMY MPU3HAKY — pacnpeaeneHnio MHTEHCMBHOCTY MO KOOPAMHATaM, T.e. reOMETPUYECKOA
chopme, 1 NMpu yCroBuW BbINONHEHUS kKpuTepust [koHcoHa. OBpaboTka MHopMaLmum ¢ MCronb3oBaHNEM COBO-
KyMHOCTW Pa3HOPOAHbIX HE3aBMCUMbIX MPWU3HAKOB (LBET, pasmep, Nnowadb, NepuMETp, ABWXEHUE W T.4.) He
peanuayeTcsl, YTo CyLIECTBEHHO OrpaHN4MBaET BO3MOXHOCTW OMTUYECKOA 06paboTKM NpuU peLleHny, Hanpu-
Mep, 3afjay pacno3HaBaHmsl, 0COBEHHO MaNoNH(POPMATUBHBIX OOBEKTOB;

— [JOCTaTO4YHO HU3KME COOTHOLLEHME CUrHaN/LyM U TOYHOCTb Pe3yNbTaTos.

AHanus nokasblBaeT, YTO kpome AudpakLmn (orpaH1YMBaeT NpOCTPaHCTBEHHO-MOIOCOBOE Mpon3Bese-
HME) CYLLeCTBYET eLle psaa NPUYUH YKasaHHbIX HEA0CTaTKOB.

1. pu napannensHo-onTyeckoin obpaboTke nepsnyHas nHgopmaumus o6 obbekTe, NonyyYeHHas ¢ no-
MOLLIbHO BXOAHOIO YCTPOICTBA (M3006paxeHne), «nponyckaeTcs» no Bcemy TpakTy 0b6paboTku, noaseprasich npu
9TOM MCKaXXEHUSM W BO3AENCTBUIO LYMOB. OTUM MapaninenbHo-onThieckas obpaboTka CyLLeCTBEHHO OTNNYa-
€TCs OT LW(POBON, HAANOPOTO BOW, 3aALLMLLEHHON OT BO3LEUCTBUS LLIYMOB U UCKaXEHWA NepBUYHON UHEOP-
Mauumn. 3aech nepBrUyHas MHGopMaums noasepraetcs 0bpaboTke TONbKO Ha HaYanbHOM 3Tane — npu ound-
poBke. [arnblue peanuayloTcs YUCTO CHETHbIE Onepaumun Hag «0Be3nnyeHHbIMUY (C TOYKM 3pEeHNs MPU3HaKoB
obbekTa) uncnamu, 1 OCHOBHas 3agada — UCKITHOUMTb OLLIMOKN BbIMMCIIEHUI.

2. PesynbTaT BblYMUCNEHNA — QHANIOTOBbIN, HE CYETHBIN U NPEACTABEH B BUAE aKCTpeMyMa (min unu
max), 4To TpebyeT AOCTATOMHO BbICOKMX MHGOPMATUBHOCTM U COOTHOLLIEHWS curHan/wym obpabaTbiBaeMoro
n3obpaxeHns, T.e. BOBMOXHOCTM 06paboTki ManonHhopMaTUBHbBIX N300paXeHNin OrpaHNYEHSI.

3. OnTuManbHbIMK C TOYKM 3peHUst ckopocTh 0BpaboTkM M KonuyecTBa onepauuit (npeobpa3oBaHuit)
SBNSIOTCSA NapannensHo-napannensHble CUCTEMBbI, T.e. CUCTEMbI, B KOTOPbIX HE TOMbKO 0BpaboTtka, HO U



BBOZA MHAOPMaLMKM OCYLLECTBNAIOTCA napannenbHo-ontuyecku. Mpu obpaboTke BuaeocurHanos (TB, TIB,
oY), a Takue cuctembl B NpakTuke Bonee pacnpocTpaHeHbl, HEOBX0AMMO BBOAUTL AOMOMHUTENBHOE Npe-
o0pa3oBaHue «3NeKTPOH — CBETY, T.e. (POPMUPOBAHME ABYMEPHOrO ONTMYECKOrO M300paxeHusi, N yCTpon-
CTBO [N €ro OCYLUECTBMEHNS. ITO NPUBOAMUT K MOSIBIIEHWIO JOMOMHUTESNbHBIX LUYMOB W UCKaXEHUI MHGOp-
MaLum 1, KpoMe TOro, K yBenuYeHNto 0bLiero BpemeHn 06paboTkn 3a cyeT BpeMeHu, HeobXoamMMoro 4ns aTo-
ro npeobpas3oBaHus.

4. B pesynbTaTe HECOOTBETCTBUS MEXOY (PU3NYECKUM 3HAYEHWEM BENWUUMHBI, SBSIOLENCS MPK-
3HaKOM, 1 €e UH(POPMALIMOHHBIM 3HAYEHMEM, KOTOPOE MMEET BEPOSITHOCTHbINA XapaKkTep, B npoLecce maTe-
MaTUYECKNX onepawuii NPoucxoanT NMbo noTepst MHGOpMaLMK O HEKOTOPbIX NpuU3HaKkax, nbo ee BbIpoXAae-
HWe (Korga nonyyaeTcsl MHOXECTBO OAMHAKOBbLIX 3HAYEHWI NMpU OnepaLmsX Hag PasnuYHbIMK NPU3HaKamu).
Mo TO Xe NpuU4MHE HEBO3MOXHA 0BpaboTka pasHOPOAHbIX MPU3HAKOB, HANPUMEP MOMTYYEHHBIX MO PasHbIM
WH(OPMALMOHHBIM KaHanam.

5. /AmeeT MeCTo M13BbITOYHOCTb MHEpOPMALWK 1 onepaumin. ATO ABNSIETCA CNeACTBMEM Napannenb-
HOCTW 06paboTKK, Tak kak 0bpabaTbiBaeTCs BECb MACCMB aHANM3NpyemMoi MHopMaLmm, BKIKoYas U NpuaHa-
KW, He NpUHaZnexalime MCkoMoMy 06BEKTY, B pe3ynbTUpyHoLEen (PYHKLMM NOSBNSETCA M30bITOYHas UHGOP-
MaLsi, COBEPLUAETCS BOMbLIOE YMCTIO «MLLIHKUXY» OnepaLyi.

/cnonb3oBaHne HEKOrepeHTHOM ONTUYeckon 06paboTkM N30BpaKeHNs NO3BONMUT CyLLECTBEHHO MO-
BbICUTb MH(OPMATUBHOCTb, @ (PYHKLMOHANbHOE 00bEANHEHNE OAHO- N MHOroKaHanbHbIX MHB ¢ kore-
PEHTHO-ONTUYECKM KOPPENSTOPOM AacT BO3MOXHOCTb CO34aTb MOMHOCTbIO aBTOMATW3MPOBAHHbIE CU-
ctembl. OHW HalayT LUMPOKOe NMpUMEHEHMe Npu pa3paboTke poBOTM3NPOBAHHLIX YCTPOUCTB B MHTEpecax
FOPHOTO ferna, KOCMUYECKON TEXHWKN 1 BCeX paboT B COXHbIX YCNOBUSX U B 30HAX NOBbILLEHHOW OMacHo-
CTW.

ManorabaputHble komnnekcbl [THB MoryT WKMPOKO NPUMEHSTLCA B HAronoBHbIX YCTPOUCTBaX. B co-
YyeTaHun ¢ MHOPMALMOHHBIMM CUCTEMAMM, UCMOMNb3YHOLLMMI CMYTHUKOBYHO CBSA3b, U BCTPOEHHBIMU KOM-
NbIOTEPAMK OHM CMOTYT B Nto60e Bpemst CyTOK NPeACcTaBWTb B HArOMOBHbIN AWCnnen onepaTopa AaHHble
06 oKkpyxatoLen obcTaHoBKe, AaTb COOTBETCTBYIOLME YKa3aHus U pekomeHgaumn. ObbeanHeHne Takoro
KOMMNEeKca ¢ COBPEMEHHbIMU W UHAMBMAYANbHBIMIA CUCTEMAMMU BOOPYXXEHUSI Npubnu3uT congata no ero
6oeBot 3PHEKTUBHOCTU K 0ObEKTY OPOHETAHKOBOI TEXHWKWU. Takasi CMCTEMa He3aMeHuma Takke ANs
noucka nocTpagaBLUMX NPU CTUXMAHBLIX BeACTBUAX.
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