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N300perenne OTHOCUTCS K OOPTOBBIM CUCTEMaM TEXHHYECKOTO 3PEHHS JKEIe3HOIOPOKHOTO TPAHCIIOPTA.
TexHMueckuii pe3ynbTaT 3aKJII0YaeTCs B MOBBIIICHUN TOYHOCTH, IOCTOBEPHOCTH U CKOPOCTH 00pabOTKH
JaHHBIX JId ONPEACICHUA U I/l]IeHTl/I(bI/IKaI_lI/II/I O6’beKTOB-HpeHHTCTBI/Iﬁ Ha TYTU JOBWXXCHUA I10€31a.
BoproBast cucremMa TEXHHYECKOTO 3pEHHS AJIsL ONPEACIICHUS M HACHTU(DHUKALUH MTPEISATCTBUIH CONSPIKUT
BU/ICOKaMEPBHI, JINAAPHI, TETUIOBU30PHI, KOTOPBIE, COOTBETCTBEHHO, Yepe3 OJI0K 00pabOTKH N300pakeHNH,
050K (DUIBTpPAlMU M KIACTCPHU3ALUU M OJIOK YAYYIICHHS HM300paKCHHsI U ACTEKIUH COCTUHCHBI C
COOTBETCTBYIOIIMMH BXOIaMH OJOKa XpaHEHHWA W OOpaOOTKM MH(OPMAINH, COCTOSIIETO M3 MOIYIIS
HEHPOHHOM CETH NEPBOTO YPOBHS, MOAYJISI CTATHIECKOTO OOHAPYKEHHUST 00BEKTa, MOYJISI TMHAMUYIECKOTO
oOHapy>KeHUs1 00BEKTa, MOIYJISi BOCCTAHOBJICHUSI M300pa)KeHUsI, MOAYJIsl ONPENeNICHNs] METEOYCIIOBUH,
MOZIyIs OOHApYKeHUsI 00BEKTOB OT CTEpeorap U MOIYIISI OOHAPY)KEHHsI 00BEKTOB OT JIMIAPOB, BBIXOIBI
6110Ka XpaHeHus1 1 00paboTKH MH(OPMAIH COSANHEHBI C COOTBETCTBYIOIINMH BXOJIaMH BBIYMCIIUTEIIS,
COCTOSILIIETO W3 MOJYJSl HEWPOHHOW CETH BTOPOTO YPOBHS, OJIOKA KOMILJICKCHPOBAHHMSI, BKIFOYAIOIIETO
MOJYJIb CIISKEHUS 32 00BEKTaMU M MOIYJIb YIIPaBIEHHs OOBEKTaMH, BBIXOZ KOTOPOTO SIBIISIETCS BBIXOIOM
0710Ka KOMIUICKCUPOBAHHS U COCIMHEH C BXOJOM OJIOKa ONpEJENICHNs] XapaKTEPUCTHK OOBEKTa, BBIXOJ
KOTOPOTO COEMHEH C IEPBBIM BXOJOM OJIOKa CpaBHEHHUS] OOBEKTOB M PEJIbCOBOI KOJIEH, BTOPOH BXOJ
KOTOPOTO COEOUHEH C BBHIXOAOM OJIoka OOHAapyKEHHs pPelbCOBOW KoJeH, a JONOJHHUTEIBHBIH BXOX
COGIMHEH C JIOTIOJHUTEIBHBIM BBIXOJJOM MOJIYJsl HEHPOHHOH CETH BTOPOTO YPOBHS, @ €r0 BBIXOJ
TMIOZIKJIFOYEH K BXOIY OJoKa ()OpMHUPOBAHHS YIPABISIOIINX PEILICHUH.
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B61K 9/00
BoproBasi cucteMa TeXHH4ECKOr0 3peHHs1 JJOKOMOTHBA J151 ONpeAe/IeHHs] H HIeHTH(DUKALMH

npensiTcTBUH

Hzobperenne OTHOCHTCS K OOpPTOBBIM CHUCTEMaM TEXHUYECKOrO 3pPEHHs JIOKOMOTHBA
(anexTponoesia) Ha KEJIE3HOMOPOKHOM TPAHCIIOPTE M MOXKET OBbITh HCIOJB30BAHO B COCTaBe
CUCTEMbI aBTOMAaTU3HPOBAHHOIO/aBTOMATUYECKOTO YIIPABJIEHUS IBHXKEHUEM MTOE3/10B.

H3BecTHa MHTENJIEKTyallbHAsI CHCTEMa TEXHHYECKOTO 3pEHHUs] OECIUIIOTHOTO JIETATEIbHOTO
amnmapara, npeacTaBisiromas codoil MporpaMMHO-aNNapaTHbI KOMILIEKC, COCTOSALINH U3 GOPTOBOTO
BBIUMCJIUTENS] HA OCHOBE OJHOIUIATHOIO KOMIIBIOTEpA C IUIATOHW pacuiupeHust Ha Oase 32-
Pa3psAAHOTO KOHTpOJUIepa Ml peaju3aldyd BO3MOMKHOCTH OOpabOTKH CHTHAJIOB B PEabHOM
Macitabe BpEMEHH C MCIIOJIb30BAHUEM HEHPOHHOM CETH, M MHEPLIMOHHOTO U3MEPHUTEIBHOTO OJIOKa,
amnmapaTHO PACIONOKEHHOTO Ha IIaTe PACIIMPEHHs, OOpPTOBOH BUAEOKAMEpHI MJISI IONYYEeHHUS
BUCOTNOTOKA M Tepenayn ero B OOPTOBOH BbIYHCIUTENb MO craHzaptHomy USB-unrtepdeiicy,
RGB-D — kameps! aJist mostyueHust moJist ryOuH B 00JIaCTH BUIUMOCTH YCTPOWCTBA U NIEPEAayu €ro
Ha OOpPTOBOH BBMHCAUTENb MO craHaapTHoMy USB-unTepdelicy; MOJETHOrO KOHTPOJLIEPA,
CBSI3aHHOTO Yepe3 Pa3BOJKY CHCTEMBI yIpaBJIeHHs KOpIyca O€CIIMIOTHOrO JIETAaTEeIbHOTO annapara
C IUIAaTOM pacIIUpeHus sl paclpeneseHuss U MepeAadyd KOMaH[, YNPaBJSAIOLUX YaCTOTOU
BpAIIlEHUs] ABUraTeNed 1 MUCIIONb3yeMOro sl YIIPaBJIEHHs CHCTEMOH cTadmin3anuy OeCIMIOTHOTO
JIETATEJIbHOT' O anmnapara, IpUeMHUKA PaAUOCUTHAJIOB JUIsl IPUE€Ma CUTHAJIOB OT CTOPOHHEHW CHCTEMBbI
yhopaBJieHHss W Tepenadyd ux st oOpaboTku B OOpPTOBOWM BBIMUCIUTENb IO CTAaHIAPTHOMY
nociienoBaresibHOMy uHTep(eticy cesisu S.BUS, Bpammaromerocs Jla3epHOro CKaHepa-IajibHOMepa
IUISL ONIPEZIeNIeHUs] PACCTOSTHUM 10 OOBEKTOB OKPYIKAIOLIEH Cpenbl U Nepenavyn STol HHPOPMALIUU B
OOpTOBOI BBMHCIHMTENb [0 CTAHAAPTHOMY MocienoBarenbHoMy uHTepdeiicy cesasu UART,
CTaLIMOHAPHOTO JIa3€PHOr0 AajibHOMEpa AJis OINpeAeNeHHs TO4YEUHBIX PAaCCTOSHHH 0 OOBEKTOB
OKpY’Karolleil cpenbl U nepenadyu 3Toil nHGopMauu B OOPTOBOM BBIYUCIUTENb MO CTAHAAPTHOMY
nocnenoarenbHoMy uHTepdericy cBsizu UART, npuuéM MHEPUHOHHBIM H3MEPUTENbHBIH OJIOK
COCTOUT W3 TUPOCKOIA, OMPEIEISFOIIEro YIIOBYI0 CKOPOCTh BPALEHHST BOKPYT COOCTBEHHBIX OCEH
X, Y u Z, akcenepoMeTpa, ONPeNessiFoIIero BeIMYUHY YCKOPEHHUs: CBOOOTHOTO MaaeHus IO OCSIM X,
Y, u Z, xomriaca, ONPEAeNsIOIIero yriibl MeKIy COOCTBEHHBIMH OCsSMH ceHcopa X, Y u Z u
CUJIOBBIMU JIMHUSIMA MArHUTHOTO TOJsl 3emuu, OapomeTpa, Ompenessioiiero armochepHoe

AABJICHUE, BBICOTY HaJ YPOBHEM MOpPA U TEMIIEPATYPY, a YIPABIAOIMUE CUTHAJIBI HA KOHTPOJJICPbI
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CKOPOCTH OCYIIECTBIISIFOTCS METOJOM LIMPOTHO-UMMyIbcHON monyisinuu (RU195749 Ul, B64C
13/10, 05.02.2020).

HenocraTtkamMu NaHHOTO yCTPOWMCTBA SIBJISIFOTCS €r0 OTPAaHUMYEHHOCTb MPUMEHEHHs! TOJIBKO
IUIS JIETaTeNbHBIX amllapaToB B BO3AYLIHOM IIPOCTPAHCTBE C MUHUMAJIBHOIN BEPOSTHOCTBIO BCTPEUU
C TMpEemATCTBUSMH, a IPUMEHsEMble METOAbl OIrPAHMYUBAIOT IMPUMEHUMOCTb AJFOPUTMOB
PEKOHCTPYKILMH H300paskeHNs], OCHOBAHHBIE HA HCIOIb30BAHNH HEOOJIBIIOTO KOJIMYECTBA CHIMKOB.

H3BecteH poOOTH3MPOBAHHBINA MOXKAPHBIH KOMIUIEKC C CHCTEMOM TEXHHYECKOI'O 3PEHUs,
cofepskaliuii ABa U OoJiee MokapHBIX poOO0Ta, BKIOYAOLIUX B ce0sl TaeTHBIN CTBOJ ¢ MPUBOAAMU
BEPTUKAJIBHOTO M TOPU3OHTAJILHOTO HABENEHHUs, HAacaJoK C MpPHUBOJAOM M3MEHEHUs yIja
pacnbuUIMBaHUsl CTPYM, JUCKOBBIM 3aTBOP C MPUBOAOM, AATYUK MAABJIEHUS W MECTHBIM IMyJbT
YIPaBJIEHHs, COENWHEHHbIE C OJIOKOM KOMMYTALMM, YCTPOHCTBO OOHApY»KEHUsI 3aropaHus H
YCTPOKMCTBO TeNeHAONIOAEHNS, COeIMHEHHbIE C YCTPOHCTBOM HAEGHTH(UKALIMK Ovara 3aropaHus U
OTpefieNieHuss ero KOOPAWHAT, COEAMHEHHBIM C YCTPOICTBOM YIpaBlieHHs M OTOOpa)KeHUs
uHpopMau, B KOTOPOM (OPMUPYIOTCS YIPABISIOIMINE KOMAHABI IO HABEIECHHUIO ITOXKAPHBIX
poOOTOB M MOXKAPOTYLIEHUIO, KOTOPOE COEAMHEHO C OJIOKOM KOMMYTAallUd W 4Yepe3 NPHEMHO-
KOHTPOJIbHOE YCTPOMCTBO - C aAPECHBIMH IMOXKAPHBIMU H3BELIATENAMH, CUCTEMA TEXHUYECKOIrO
3peHHsl BKJIIOYAaeT B ce0sl JABYXKaHAJIbHBIE TelleKaMepbl C BUIEOKAHAJIOM M TesekaHaioMm B MK-
JMana3oHe, YCTAHOBIICHHblE Ha MOXApPHBIX pPOOOTax, COENWHEHHbIE CO BXOJOM YCTpOICTBa
uneHTH(UKAMA O4yara 3aropaHusi M OIpENeNieHHs ero KOOpPAWHAT C MpOorpaMMoil mudpoBoi
oOpaboTtku Tenecursana B MK-mmamasoHe u cO BXOAOM YCTPOWCTBA PacHO3HABaHWA CTPYH U
OIIpe/ieNIeHNsI €€ KOOPAMHAT ¢ mporpaMMoi 1udpoBoii 00paboTKM BUAEOCUTHANA, COSINHEHHBIX HA
BBIXOZIE C YCTpPOHCTBOM ympasieHuss u Bupeomonurtopom (RU2433847C1, A62C 31/00,
20.11.2011).

Henocratkamy aHHOTO yCTPOMCTBA SIBJSIFOTCSI €r0 OrPAaHMYEHHOCTb NPUMEHEHHs TOJIBKO
JUId OCYINECTBJIEHUs MPULEIbHOrO IMOXKAPOTYIIEHUs, NPUMEHSEMbIX HATYUKOB M OTCYTCTBUE
NPUMEHEHUs] HEWPOHHOM  CeTH, 4YTO CHWXXAeT TOYHOCTb ONpPENETICHHUs  HaIlpaBJICHUs
MOKAPOTYIIEHHUS.

B xauecTBe mpoTOTHNA BBIOpaHA CHUCTEMa BBISIBIEHHS OOBEKTOB B JAHHBIX C JATUHUKOB,
comeprkaiiasi OnMH WK 0oJiee KOMIIOHEHTOB JTaTYUKOB, BBITOJHEHHBIX ¢ BO3MOXHOCTBIO TOJTyYaTh
NEPBbII MOTOK JAaHHBIX C JATYMKOB U BTOPOM MOTOK JAHHBIX C JATYMUKOB, NPU 3TOM KaKIblil U3
NEepBOro MOTOKAa M BTOPOrO IOTOKA COAEPKAT MHOMKECTBO KagpOB C JAAaT4YMKA, KOMIIOHEHT

BbIABJICHUS, BBITIOJIHEHHBIIT C BO3MOKHOCTBIO q)OpMI/IpOBaTb CHCTUICHHYHO KapTy MNPU3HAKOB Ha



OCHOBAaHUM KaJ(pa ¢ AaT4MKa IEPBOro TUIA U KajApa ¢ AaT4MKa BTOPOro TUMA U BBIABIATH OJUH WJIH
Oonee OOBEKTOB Ha OCHOBAHWHU CLEIJICHHOW KapThl MPU3HAKOB, M CHCTEMY aBTOMAaTHYECKOTO
BOXK/EHUSI WM CUCTEMY COAEWCTBHUsS BOKAEGHUIO TPAHCIOPTHOTO CPEACTBA, BBITIOJIHEHHbBIE C
BOBMOJKHOCTBIO BBINIOJIHCHUSI MAHEBpa BOXIACHUA Ha TPAHCIOPTHOM CpEACTBE Ha OCHOBAHUU
ofmHOro mnu Oonee BBIABIEHHBIX OOBEKTOB, NPH 3TOM ONHO WM Oonee u3 (GOpMUpPOBAHUA U
BBISIBJICHHS] COAEPKUT (OPMHUPOBAHHE WJIM BBIABJICHHE C HCIIOIb30BAHUEM HEHPOHHOH ceTH ¢
PEKYPPEHTHOM CBSI3bIO, KOTOpAsi MOKaeT MHPOPMALIHIO O PU3HAKAX WM O0BEKTaX M3 MPEAbIAYIIHX
kazapos (RU 2701051C2, GO6K 9/46, 24.09.2019).

OTO TEXHUYECKOE peUIC€HUEC NMPpEAHA3HAUCHO AJIA YIIPaBJI€HUA aBTOHOMHBIM aBTOMO6I/IJ'[I>HbIM
TPAHCTIOPTHBIM CPENCTBOM M I CONEHCTBMS BOXKAEHUIO M HCIIONB3yeTCs IJIsI oOecredeHus
0€30MmacHOCTH, yMEHbLIEHUs] O0BeMa IOJNb30BATENBCKOIO BBOAA MAAHHBIX MM €ro IOJHOIO
ycTpanenus. Cucrema BbISIBIISIET BO3MOKHOCTD CYILII€CTBOBAHUS aBapUU WU yaapa, MPeAoTBpaliaeT
aBapHuIO MyTeM BMELIATENbCTBA U YIIPABIEHUS TOPMO3aMH, PyJeM TPAHCIOPTHOTO CPEACTBa WU
BBIITOJIHEHUST JIPYTUX MAaHEBPBl Ul YKJIOHEHUS WM OOecriedeHus Oe30macHOCTH. BrisBieHune
O0BEKTOB Ha OCHOBAHUHM [AaHHBIX C JaTYUKOB YacTO HEOOXOIMMO, uYTOOBI AaBaThb CHCTEMaMm
AaBTOMATHYECKOTO BOXKICHUS MM CHCTEMaM COMEHCTBHUSI BOXKIEHHIO BO3MOXHOCTb 0€30MacHO
UEeHTH(UIIPOBATD U YKJIOHATHCS OT MPENSATCTBUIN WM e30UTh 0€301acHO.

Henocratkamu 1aHHOTO YCTPOMCTBA SIBJISETCS HEBO3MOXKHOCTb €ro HCIOJNB30BaHUS Ha
PEIBCOBOM TPAHCIIOPTE, MOCKOJIBKY OHO HE YUUTHIBAET CHIENU(HUKY, a TaAK)Ke MapaMeTpbl ABHKSHUN
noeszfa (MOBBIIIEHHbIE CKOPOCTH U YBEJINYEHHBINI TOPMO3HOH NMyTh) B YCIOBUSX CKOPOCTHOIO U
BBICOKOCKOPOCTHOI'O JIBUJKEHHUS, OIPAaHUYEHHOE MPUMEHEHHE HEHPOHHON CEeTH C PEeKyppEeHTHOMN
CBSI3bI0, KOTOpasi COAEP KUT MH(POPMALMIO O MPHU3HAKAX MM OOBEKTaX M3 MPEAbIAYLINX KaJpoB,
METOJIOB U aJTOPUTMOB AJIS YJIyULIeHUs] U300pakeHu, OOHapykeHHs U UAEHTU(PUKALIMU OOBEKTOB
Ha OCHOBAHUHM JaHHBIX OT AOAaTYHKOB. KpOMe TOrO, OHO BBIIIOJIHCHO 663 yueTa COBPEMEHHBIX
CPEACTB, METONOB M AJTOPUTMOB JJIsI OOHApY)KEHUS W WACHTU(UKALMN TPEIsITCTBHI B ciydae
HNOJJIEPKKU MPUHATHUA pelleHUH MAIIMHUCTa WM aBTOMATHUYECKOrO YIPaBJIEHUs MOEe3[0M B
YCJIOBUAX OTPAHUYCHHOTO BPEMCHU.

TexHuueckuii pe3ynpTaT 3aKJIF04aeTCs B MOBBILIEHUH TOYHOCTH, JOCTOBEPHOCTH U CKOPOCTH
00pabOTKM MHaHHBIX [JIsl ONpenejeHus W uAeHTU(UKALUUKM OOBEKTOB-NIPENMATCTBUI HAa MYyTH
JBIDKEHHS TTOe3/1a.

TexHnuueckuii pe3yabTaT JOCTUTAETCS TEM, YTO OOPTOBAs CHCTEMAa TEXHHYECKOTO 3pEHUs

JIOKOMOTHBA  (9JIEKTpOmoe3na) [Jisl  ONpefeNieHuss U HASHTH(UKAIMK T[PensTCTBUH  Ha



JKEJIe3HOJOPO’KHOM TPAHCIIOPTE COAEPKUT BHUAEOKAMEPBI, JIMAAphl, TEIUIOBU30PBI, KOTOpbIE
COOTBETCTBEHHO 4epe3 Onok obpaboTku m3oOpaskeHHH, OJOK QUIbTpalMM U KJIACTEPH3ALUU U
ONOK yJydlleHHus M300pakeHUs U JeTeKLHUH COEAMHEHbl C COOTBETCTBYIOIIMMH BXOAaMHU OJIOKa
XpaHeHus1 1 00paboTKu MH(pOPMAIMH, COCTOSINEro U3 MOIYJIS HEHPOHHOI CEeTH MEepBOrO YPOBHS,
MOAYJIA CTaTHYECKOro OOHapyKeHUs OOBeKTa, MOAYJSA JMHAMHYECKOrO OOHapysKeHHs OOBEKTa,
MOZYJIsI BOCCTAQHOBJIEHHS HM300paXKEHHs, MOAYJS ONPEAENeHUs METEOyCJIOBHH, MOAYJISA
oOHapy»eHus: 0OBbEKTOB OT CTepeonap M MOAyist oOHapyskeHHs OOBEKTOB OT JIMAAPOB, BBIXOABI
Onoka xXpaHeHMss W OO0OpaOOTKM WHGOPMAIMH, COEANWHEHbI C COOTBETCTBYIOIIUMHU BXOIAMH
BBIYHCIIMTENST ~ COCTOSIIIEr0 W3  MOAYJSL  HEHPOHHOW CeTH  BTOPOrO  ypOBHs,  Oyioka
KOMILJIEKCUPOBAHMs, BKJIFOUAIOINErO MOAYJb CIEXKEHUs 3a OObeKTaMM U MONYJb YIPaBJIEHUS
00BEKTaMH, BBIXO/I KOTOPOTO SIBJISIETCS BBIXOAOM 0JIOKAa KOMIUIEKCHPOBAHUS M COEANHEH CO BXOJIOM
Onoka onpeneseHns] XapaKTePUCTUK 00BEKTa, BBIXOJ KOTOPOrO COEAMHEH C NEPBBIM BXOJOM OJI0Ka
CpaBHEHUs OOBEKTOB U PENbCOBOH KOJIEH, BTOPOH BXOA KOTOPOTO COEAMHEH C BBIXOIOM OJloKa
OOHapy»KEeHUs PeIbCOBON KOJIEH, a JOTIOIHHUTEIbHBINH BXOA COSIUHEH C NONOTHUTEIBHBIM BBIXOIOM
MOAYJ HEHPOHHOW CeTH BTOPOrO YPOBHS, a €ro BBbIXOJ NOAKIOYEH KO BXOoAy OJoka
(bOpMHUPOBAHHS YIPABIAIOLUIMX PEIIEHNH, COCTOSIMIEr0 U3 MOAYJS (POPMUPOBAHUS YIIPABILIOLIETO
BO3EHCTBUS I peanu3aiyy (YHKIUH aBTOMATH3UPOBAHHOI'O/aBTOMATHUYECKOTO YIIPABJIECHUS
M0€3710M U MoayJis GOopMHPOBaHUs HHOOPMALIMOHHOIO CUTHAJA [ HHPOPMUPOBaHUS MAIINHUCTA
WM TUCTIeTYepa C MpaBaMy YAAJICHHOTrO/IUCTAHIMOHHOIO TOCTYIIA Yepe3 OJIOK CBS3HM U Mepenadn
JAHHBIX, BBIXOJ] KOTOPOTO SIBJIIETCS BBIXOAOM YCTPOHCTBA.

Ha deprerxe mpencraBieHa (yHKIMOHANbHAs CXeMa OOPTOBOH CHUCTEMBI TEXHHYECKOTO
3peHHs AJIsl ONpefeIeHNs] 1 UACHTH(UKALUY TPeTATCTBUH.

boproBas cucrema TEXHUYECKOT0 3peHUs 111 ONpeeNeHHs] U UAeHTUUKALIMU MIPENsSTCTBUH
COIEPIKUT BUAEOKaMepsl 1, Jumapbl 2, TEIUIOBH30PHI 3, KOTOPBIE COOTBETCTBEHHO uepe3 Onok 4
oOpabotkn mu3oOpakeHudi, ONok S5 ¢uiabTpauru W KjacTepusauuu U OJIOK 6 yIydIIeHUs
M300paKeHNs] U JETEKUHMH COEJUHEHBl C COOTBETCTBYIOIIMMH BXOJaMM OJOKa 7 XpaHEHHs U
00paboTky MHGOPMAIMY, COCTOSINEr0 U3 MOAYJS 8 HEHPOHHOW CeTH MepBOro YPOBHS, MOAYJS 9
CTaTHYECKOro OOHapykeHust 00bekTa, MoayJsi 10 quHAMHYECKOTO OOHAPYKEHUsI OOBEKTa, MOIYJIS
11 BoccraHOBieHus wuzoOpakeHHs, Moxaylsi 12 ompeneneHuss MeTeoycloBHH, Monyis 13
oOHapy»eHus: 0OBEKTOB OT cTepeonap U Moays 14 oOHapykeHHs OOBEKTOB OT JIMIAPOB, BBIXOABI
Oomoka 7 xpaHeHus W 00pabOTKM HMHGPOpPMAIUH, COEAMHEHbI C COOTBETCTBYIOIIMMH BXOIaMHU

BbUMCIUTENA 15 cocrosiiero w3 Moaynis 17 HEWpPOHHOW CeTH BTOPOro ypoBHs, Ojoka 16
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KOMILIEKCUPOBAHUS, BKIIOUAIOIIEro MOAYJb 18 cleskeHus 3a o0beKTaMKu U MOIyJib 19 ympaBneHus
O6”bCKTaMI/I, BbIXO4 KOTOPOrO sABJIACTCA BBIXOAOM 6.]'IOKa 16 KOMIUJICKCUPOBAHUA U COCAUHEH CO
BXOzioM Onoka 21 ompeneneHusl XxapakTepUCTUK OOBEKTa, BBIXOA KOTOPOrO COEIUHEH C IepPBbIM
BXOZOM Onoka 22 cpaBHEHHUS OOBEKTOB U PENIbCOBOI KOJIEH, BTOPOH BXOJ KOTOPOTO COCIOHMHEH C
BBIXOZIOM Ojioka 20 OOHapy»KeHHUsl peNbCOBOI KOJeH, a OMOJHUTEIbHbIM BXOA COEIUHEH C
JOTIOJIHUTEJIbHBIM BBIXOJOM MOAYJIsl 17 HEHPOHHOM CETH BTOPOI'O YPOBHS, & €0 BBIXOJ MOJKIIOYEH
KO Bxoay Osoka 23 (OpMHUPOBAHHUS YIPABISIOMUX PEIICHUH, COCTOALIEro W3 MoayJs 24
(bopMHpOBaHUs YIPABJISOIIETO BO37EHICTBUA st peanusanuu byHKLUH
aBTOMATHU3MPOBAHHOI'0/aBTOMATUYECKOTO YIIPABICHUS MOE3NOM M Monyis 25 ¢GopMHpOBaHUS
nHQOpMAIIMOHHOTO CHUrHaja i1 MHGOPMHPOBAHUS MAIIMHUCTA WM JUCIIeTYepa C IpaBaMu
yIaJIeHHOTO/AUCTAHLIMOHHOTO IOCTYIA Yepe3 OIoK 26 CBS3U U Mepefavyr JaHHbBIX, BBIXOA KOTOPOrO
SIBJISIETCS BBIXOIOM YCTPOMCTBA.

boproBas cucrema TEXHUYECKOTO 3peHHUsl IS ONpeeNeHNs U UIeHTUUKALIMY MPEIsITCTBUH
pabotaeT creayromnuM o0pasom.

ITocne mopayn NMUTAaHUS HAa YCTPOWCTBO BHIEOKaMephbl 1, Jmumapbl 2, TEmIOBH30pHI 3 (B
€IMHUYHOM WJIM B KOJMM4ecTBe MO N IITyK B 3aBUCUMOCTH OT THIIA TATOBOrO MOABHXKHOIO COCTaBa
WIA 3a7a4 JIOKOMOTHBA) CKAaHUPYIOT OKPY)KAIOLIYI0 cpeny (BHELIHIOK CUTYALMI0) IO
HAMpaBJICHUIO IBIDKEHHs I0€371a, ONPEeAesSIIoT MapaMeTpbl CUTYallMOHHOM WMH(pOpMaLuH nepen
JIOKOMOTHMBOM Ha MNPEAMET ONPCACTICHUA O6’BeKTOB—HpeH${TCTBI/Iﬁ Ha TOYTHU B l"a6apI/ITaX moe3na
w/unn 00BeKTOB MH(PACTPYKTYPBI XKEJTE3HOAOPOKHOTO MyTH, & TaKXKe OTCIIEKHUBAIOT PENbCOBYIO
konero. IlepBrynas HHpOpPMALUS OT KKIOrO JAaT4MKa (CEHCOpa) MOCTYHaeT B COOTBETCTBYHOIIUHN
ONOK, CBSI3aHHBIM C KaXIbIM THIIOM JaT4YHKa, U MPEABAPUTEIbHOH 0OpabOTKM MaHHBIX MyTeM
MPUMEHEHUs BBIYUCIUTENBHBIX aITOPUTMOB U METOAOB C LIEJIBIO BbISBIEHHSI CEHCOPHBIX OOBEKTOB.
Tak ¢ Beixona Bumeokamepbl 1 Ha Bxox O0ka 4 00paboTku U300pakeHuid iepeaaeTcs HHPOpMAaILUs
s ee oOpabOTKH, CerMeHTaluu M JeTeKIMH Ha (GOopMHpyeMbIX KapTax u3oOpaxkeHudt u 3D
PEKOHCTPYKLUH H300paskeHHi, BKJIOUasi OOHApYKEeHHe KOJeH (PacTpbl) ¢ MOMOLIBIO CTATHYECKHUX
METOAOB aHAJIW3a JAHHBIX U AyIrMCHTAlUU, PCAJIU3YEMbBIX MOAYJIEM 9 cTaTU4ueckoro O6Hapy>KeHI/I$I,
MoxayJsieM 13 oOHapyskeHusi OOBEKTOB OT cTepeomnap, MoayjieM 12 ompeneneHuss METeOyCIOBUH H
MoayJjieM 8 HeHpOHHOW CeTH MEePBOr0 YPOBHS, KOTOpbIE BXONAT B COCTaB Ojioka 7 XpaHEHUS U
oOpaboTkn uHpoOpManuy, C BbIXOZAa KOTOporo Gopmupyercst oObeKT Buaeokamepsl. I[Ipmuem
OOHapy’KeHHe PeIbCOBOH KOJIEM OCYLIECTBISIETCS MO PE3yJIbTaTAM CEMAHTHYECKOH CerMeHTaluH

xonen. IIpexBapurenbHO riyOOKHe HEHPOHHBIE CETH TOJDKHBI OBITh OOYUYEHBI B PABHBIX YCIOBHUSX, C
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pasneneHreM Ha OOy4aromyK M BaJMOALMOHHYIO 4acTu. McxomHoe n3oOpaskeHHe OT JaTdhKa
(ceHCOpa) MPOXOIUT HTAIbI — HAJIOKEHHE MAcKH KOJIEH; ayrMEeHTalMs H300paKeH!s; IpeacKa3aHre
HEHpPOHHOH ceTH, 0Oy4YeHHON Ha MCXOMHBIX JAaHHBIX, MpelncKka3aHue HeWPOHHOW ceTH, 0OydeHHOU
HA ayTMEHTHUPOBAHHBIX JAHHBIX.

C BpIXoma nupapa 2 Ha Bxon Onoka 5 ¢QuibTpauuu M KJIacTepUsallMU IepenaeTcs
uH(OpMAaIKsI B BUJIE NAHHBIX JJsI ee QUIbTpauuy U KJacTepu3aluy 13 objlaka TOYeK C TOMOLIBIO
METOJIOB U aJrOPUTMOB, UCIOJIb3YEMbIX COBMECTHO C MOAYJIeM 8 HEHPOHHOW ceTH, Moayiem 14
oOHapy»eHuss OOBEKTOB OT JMAApOB M MopayaeM 10 nuHaMu4eckoro OOHapy)KeHHs, KOTOpble
BXOJSIT B COCTaB Oyioka 7 xpaHeHus: 1 00paboTku MHPOPMALUH, C BBIXONA KOTOpOro Gopmupyercs
OOBEKT JIuaapa.

C BeIXOma TemoBM30pa 3 Ha BXOA Oyoka 6 yiydleHUss H300pakeHWs W AETEKIUH
nepenaroTcs JaHHbIe B BUJIE TEIJIOBBIX KOHTYPOB IJISI UX O0OpaOOTKH, YIyUIIEHUs] H300paskeHus U
nerekuuu. Ilo pesynmbratam o00pabOOTKHM OOBEKTa TEIIOBHU30pA C TNPUMEHEHHEM METOIOB U
AIrOPUTMOB, 3aJIOKEHHBIX B MOAyJe & HEHpPOHHOH CeTH MepBOro YypoBHsA, Moayiae 11
BOCCTAHOBJIEHUsI M300pakeHus, monysie 10 nuHamMu4yeckoro OOHapy)KEeHHUs, KOTOpbIE BXOIAT B
coctaB Oyoka 7 xpaHeHus ¥ 0OpaboTKu MH(POPMALIMK, C BBIXOAA KOTOPOro GopMupyercss oOBeKT
TEIUIOBU30DA.

HUndopmanus o cPopMHUpPOBaHHBIX OOBEKTAX BUAECOKAMEpP, JHIAPOB H TEIJIOBU30POB
MOCTYMAOT Ha BXOHIbI BBIUUCIHTENS 15, BXOAbI KOTOPOrO SIBJISIFOTCS BXxomamu Ojioka 16
KOMITIEKCUPOBAHMsI, COCTOSIIEr0 U3 MOAYJIsA 18 BbIUMCIEHHS CIeXKEHUS 32 00beKTaMu U MonyJist 19
ynpasieHus oObekTamMu. biok 16 KOMIUIEKCHpPOBaHMS OOBENUHSAET IOJYyYEHHbIE JaHHbIE
CEHCOPHBIX OOBEKTOB BHAEOKamep 1, MUnapoB 2 U TEMJIOBU30paoB 3 U Moayist 17 HeHpOHHOH ceTn
BTOPOTO YPOBHsI C LIENBIO ONpeAeNieHuss U MPOTHO3UPOBAHUS COCTOSHUS (TpaekTOpuu) oObeKTa—
NPEeISITCTBUS, TPUYEeM JaHHble CEHCOPHBIX OOBEKTOB OT BHIEOKaMep M  TEeIUIOBH30POB
NepBOHAYAJIbHO 00pabaThIBAlOTCS HEHPOHHOW CceThi0 B MoAayie 17, a 3aTeM KOMILIEKCHPYIOTCS C
CEHCOPHBIMH JIaHHBIMH OT JIHJAPOB. 3aJadya palHOHAIBHOrO OOBeqUHEHUsT U 00padoTKu
uHOpMAIH OT Pa3NHYHBIX U3MEpPUTENeH pelraeTcsi ¢ MOMOLIBIO JIMHEHHOro anropurMa QuibTpa
Kanmana. I'maBHbIf 3(heKT OT KOMIUIEKCUPOBAHUS 3aKJIIOYAETCs] B MOJYYEHUU NMPHUHIUMHAIBHO
HOBOW uH(poOpMaruu — r1odalbHOr0 O00BEKTa, KOTOpask HE MOXKeT OBITh IOJy4eHA TOJBKO
JaTYMKaMy OFHOro THra. Takol moaxon pasrpyskaeT KaHajbl Nepefadd HHPOpPMaLUH OT OOJBIINX

(I/I36I>ITOLIHIJIX) IMOTOKOB JAaHHBIX, UAYIIUX HEMOCPCACTBCHHO OT HATYMKOB, U IIO3BOJIACT CHU3UTD
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TpeOOBaHUsI K BBIUUCIUTEIBHONH MOIIHOCTH BBbIMHCIHTEIBHOTO YCTPOWCTBA BEPXHErO YPOBHS
CTPYKTYPBI CHCTEMBI YIIPABJICHUS JBIKEHHS [10€3]1a.

C Bpixoma Onoka 16 xoMIuieKCHpOBaHUS MHpOpPMAIMA MOCTynaer B OJok 21 onpeneneHus
XapaKTepUCTUK OOBEKTa, TIHe ¢ TMOMOLIbK ajdroputMoB u MetonoB (punbtp Kanmana,
¢dbopMHpOBaHNE MAaTPULBI ACCOLMAIMN, BEHIEePCKUH aJropuT™M) IPOTHO3UPYETCS TPaeKTOPHS
0o0beKTa ¢ MPUBSA3KON K LU(PPOBOI KapTe U UASHTUDUILIUPYETCs MIO0ATbHBIN 00BEKT (MPENATCTBHE)
C ero mapamerpaMu (KJIacC, TPAeKTOpHsi U CKOpOcTh). MH(popmarust o rnodaibHOM OOBEKTE U ero
TPAaeKTOPUH MOCTYyNaeT B OJOK 22 cpaBHEHMsI OOBEKTOB U PEbCOBON KOJIEH, TI€ CPAaBHUBAETCS C
oOpaszamu 00bekTOB (U1 MX upeHTudukauum), Gopmupyemble B MonyJie 17 HeHpoOHHOW ceTu
BTOPOT'O YPOBHsI U KOOPAMHATAMH PENbCOBOI Kojeu ([uis onpeneneHus rabapura), GopmMupyemble B
omoke 20 oOHapyskeHHs pesibcoBOM kosieu. IlonydeHHass u3 Onoka 22 cpaBHEHHsI OOBEKTOB U
penbcoBol Kosen HWH(pOpMAaNMs B Cllydae IOATBEPXKIEHHsS HAIW4IHMs OOBEKTa—TIPensTCTBHSA B
rabapure OBMKEHUS TOe37]a | €ro WAeHTU(UKALNY MepenaeTcs Ha Bxo Oyoka 23 hopMupoBaHus
YIPABJISIOMNX PEIIeHUH, COCTOSIIEro U3 Moayisi 24 GopMUpOBaHUS YIPABISIOMIETO0 BO3IEHCTBUS
U MonyJist 25 ¢popMHUpOoBaHUs MHGOPMALIMOHHOIO CUTHAJIA.

Monynb 24 GopmupoBaHMs YIPaBISIOMIETO BO3AEUCTBUS (POPMHUPYET CUTHAJ Ui CHCTEM
yIpaBJIeHHUs TOE3I0M O CIyXKeOHOM WM aBapuitHOM TopMmokeHHH. Moxaynb 25 ¢opmupoBanus
MH(GOPMALIMOHHOTO CUTHAJIa HampaBliAeT Cly:keOHOe COOOIeHre Ha YCTPOWCTBO WHAMKAIWU (HA
YyepTexke He MOKa3aHO) B KaOWMHe MAIIMHUCTA (CO 3BYKOBBIM OIOBEINEHHEM) WJIM Ha TepPMHUHAI
aucrietdepa B LIeHTpe AHCTAHIIMOHHOTO KOHTPOJA M YIpPaBleHHs O BO3MOXHOIN aBapuiiHON
cUTyanuu At GopMHUPOBAHUS YIPABISIOIIX BO3AEHCTBUIN 1O O€30MIaCHOMY YIIPABJICHHIO MOE3I0M
yepe3 010K 26 CBS3U U NepeAayy JaHHBIX.

Takum oOpa3om, OoOpTOBas CHCTEMa TEXHUYECKOTO 3PEHHUs MJIi OINpENeNeHUus M
UIeHTH(UKAUH NPETSITCTBUHA MOXeET OBITh HCIIOIb30BaHA JIJIsI PEaIM3allii BO3MOKHBIX CIICHAPUEB
yOpaBJSAIOIIUX  BO3AEHCTBUH, TMOJyYeHHBIX C €€  BbIXOHA, KOoTopas B  Ipolecce
aBTOMATHU3UPOBAHHOIO YIpaBIEHUs HCIONB3YIOTCS Ui IIOMOLIM MAIIMHKHCTY, a B cClyuae
peaqM3aly CHCTEMBl YIIPAaBICHHs IBIJKEHHEM I10€371a B AaBTOMATHUECKOM pPEXUME — Kak
CaMOCTOSITEIbHOE pPearpoBaHUe Ha BHELIHIOI CUTYaLMIO NPH JBIXKEeHUH noesna. Ilpu amwkeHnn
Noe3ia YCTPOMCTBO OmpenenseT U UAeHTH(HUIUPYET BO3MOXKHBIE MPETSTCTBUS HAa MyTH JBHKESHHS
JIOKOMOTHBa U COO0IaeT MAIIMHHUCTY WH(POPMAIMIO O HAJIMYMM TaKOro MPENSTCTBUS W/UIH B
aBTOMAaTUYECKOM peXHMe OIpeAessieT MOPAJOK pearupoBaHHs Ha BO3HUKINYIO CHUTYaLUIO —

OCYIIECTBIIIET CITy>keOHOE MM aBapUIHHOE TOPMOKEHUE.



YCTpORCTBO TO3BOJISIET OLCHHBATH OKPYKAIOLIYI0 OOCTAHOBKY 3a CYET €€ IMOCTOSIHHOIO
CKaHHUPOBAHUA Ha NPEAMET IIOABJICHUA Ha KCJIC3HOAOPOKHBIX NYyTAX WU B ra6apI/ITe moe3aa
OomacHbIX mpeamMeToB (00beKkToB) 0Oe3 ydera (PU3MONIOTHYECKOr0 M TCUXHYECKOTO COCTOSHHUS
MAIIUHUCTA, a TAKXKE€ B CJIOKHBIX IOTOAHBIX YCJIOBHUAX, YTO IIOBBIIIACT YPOBECHDb 6630H3,CHOCTI/I
JOBUKEHUS TOE3/I0B MPU aBTOMATHU3UPOBAHHOM YIIPABICHHH, & TaKKe OOECTIEUMBAET IIBIKEHHE
1oe3/1a B aBTOMAaTHUECKOM PEXKIME.

IIpennaraemasi OOpTOBasi CUCTEMa TEXHHYECKOTO 3PEHUsI JJOKOMOTHBA JJISl ONPENENICHUS] U
UAeHTU(GUKAIMYA TIPENSATCTBUH TMO3BOJISIET TOBBICUTH TOYHOCTH OOHAPY’KEHHUS MPENSTCTBUN IS
NMPEABAPUTEIIBHOI'O MPEAYIIPEKIACHUA 06 aBapHﬁHbm CUTyalusaX, CHUKACT YaCTOTY JIOKHBIX TPEBOI
U TPOMYLIEHHBIX TPEBOI, a TAaKXKe pPEaJH3yeT BCEMOrOAHOE OIPEeNeieHue NPEensITCTBHA U
MpenynpekaeHrue CTOJKHOBEHHH C HHUMH pPa3JIMYHbIMH BHIAMU PEIbCOBOTO TPAHCIIOPTHOTO

CpexacTBa.



dopmya uzodpeTeHus

boproBast cucTeMa TEXHMYECKOTO 3pEHUsl JJisi ONpeneNieHus W UASHTU(PHKALH
NPETSATCTBUH, CoAeprkalasi BUIEOKaMephl, JINIaphl, TEIUNIOBU30PEI, KOTOPBIE COOTBETCTBEHHO Uepe3
ook 00paboTku wm300pakeHui, OOk (HUIBTPALMU W KJIACTEPU3aLUMU U OJIOK YJy4IIeHUs
U300paKeHUs] M JETeKIMH COCOMHEHbl C COOTBETCTBYIOLIMMH BXOHaMU OJIOKA XPAaHEHUS H
00paboTku MH(OpMAIHK, COCTOSAIIErO M3 MOAYJST HEHPOHHOW CETH MEepPBOrO YPOBHS, MOIYJIS
CTaTUYECKOro OOHapy)keHHs oObeKTa, MOAYJI AMHAMHUYECKOro OOHapykeHHs OOBeKTa, MOAYJs
BOCCTAHOBJICHHUSI HM300pa’KEHUs, MOAYJS ONpENENeHHs METeOYCJIOBHH, MOAYJs OOHApYKeHUS
00BEKTOB OT CTepeornap 1 MOAYJIsi OOHAPYKeHHUs] OOBEKTOB OT JIMJAPOB, BHIXO/bI OJIOKA XPAHEHHUS U
00paboTku HHPOPMALIUH, COETUHEHBI C COOTBETCTBYIOLMMHU BXOAAMH BBIYHCIHTEINS COCTOSIIETO U3
MOZyJIsl HEHPOHHOH CeTH BTOPOTO YPOBHs, OJIOKa KOMIUIEKCHPOBAHMS, BKJIFOYAIOIIETO MOJYJb
CIIE)KEHHUS 32 OOBEKTaMH U MOAYJIb YIIPABJIEHUS] OOBEKTaMH, BBIXOA KOTOPOTO SIBJISIETCS] BHIXOIOM
0JI0Ka KOMIUIEKCUPOBAHHS M COEJUHEH CO BXOAOM OJIOKA ONpENeNieHUs] XapaKTEePUCTUK OOBEKTa,
BBIXOJl KOTOPOTrO COEAMHEH C TEPBbIM BXOMOM OJIOKa CpaBHEHHs1 OOBEKTOB U PEbCOBOI KOJEH,
BTOPOH BXOJ KOTOPOTO COEOMHEH C BBIXOAOM OJIoOKa OOHApYKEHHs pEeNbCOBOW KOJEH, a
JOTIOJIHUTENbHBIA BXOJ] COETUHEH C JAOTOJHUTENbHBIM BBIXOJJOM MOIYJISl HEHPOHHOI CETH BTOPOTO
YPOBHsI, @ €ro BBIXOJ MOAKIYEH KO BXOoAy OJioka (OPMHUPOBaHHS YNPABISIOLIMX PEIICHUH,
COCTOSILIIETO M3 MOAYJS (OPMHUPOBAHUS YIIPABISIOIIEIO BO3AEHCTBUS U peaau3aluy (yHKLHN
ABTOMATH3MPOBAHHOIO/aBTOMATUYECKOTO  YMpaBJEeHHs TOe3I0M U MoAyJsi  (HOPMHUPOBAHUS
UH(POPMALIOHHOTO CHTHaja Aisi MH(POPMHUPOBAHUS MAIUMHHCTA WJIM JUCIETYepa C MpaBaMu
yIAJICHHOTO/AUCTAHIIMOHHOTO JIOCTYIA 4epe3 OJIOK CBSI3W U Nepefadd JaHHBIX, BBIXOJ KOTOPOTO

SIBJISIETCS BBIXOIOM YCTPOMCTBA.
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D NMOCACAYIOLINE NOKYMEHThI YKa3aHb! B TPOJAOJ/DKEHUH

«T» - Gonee NO3AHMI LOKYMEHT, ONYGNUKOBAHHBIA NOCHE AATHI NPHOPHTETA U

NPUBENCHHBIA JUIS NOHWMaHUA U306peTEHNA

«X» - NOKYMENT, uMetowuii Haubonee GNHIKOE OTHOLIEHHE K TIPEIMETY TIOMCKa,

NOPOYAIMI HOBU3HY MM H300PETATENLCKUH YPOBEHB, B3ATBIH B OTIENbHO-

CTH

«Y» - IOKYMEHT, UMEIOMKH Haubonee GIM3KOE OTHOLIERHE K TIpEAMETY TIoKCKa,
nopovailuii U306peTaTeNnbCKuii YPOBEHD B COYECTAHHH C JIPYTHMH NOKYMEH-
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«&» - JOKYMEHT, SBISIOWMICA aTCHTOM-aHAOTOM

«L» - IOKYMEHT, NPUBEACHYAN] B APYTHX LENAX

* Ocoble KaTeropuu CCLLIOUHBIX JOKYMEHTOB:

«A» - JOKYMEHT, OTIpeAENAoWMit OBILUIA YPOBCHD TEXHHKH

«D» - 10KyMEHT, npuBeNeHHLIA B eBpa3NIicKOl 3asBKe

«E» - Bonee paunuil nokymenT, Ho ony6aMKOBaHHbIH Ha NaTy onayn
€Bpa3UiicKoii 3a%BKM UM nocne Hee

«O» - NOKYMEHT, OTHOCAILMIACA K YCTHOMY PacKphITHIO, SKCHOHUPOBA-
HHIO U T.1,

"P" - nOKyMeHT, onty6MKOBAHHBIH 10 AaThl NOAAYH €Bpa3uiickoit 3a- .
ABKH, HO MOCNIE JaThl HCNIPALIMBAEMOTO ApHOpUTETA"
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