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TO, YTO JIaHHBIE W300paKeHWUs, CBA3aHHBIC C YKA3aHHBIM M0 MEHbIICH Mepe OJHUM H300paKeHUEM,
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BKITIOUACT MHUIIMMPOBAHUE O0PaOOTKH yKa3aHHBIM [0 MEHBIIICH MEpEe OTHUM MPOIECCOPOM BEIOPAHHOTO
n300paKeHUs A7l HACHTH(UKAIIMK HHTEPECYIOIIei 001acTH MOJIE3HOTO TPy3a B Mpeeiax n300paKeHus
¥ TMPOBEJCHUSI aHaIM3a IOJEe3HOr0 Ipy3a BHYTPH HIACHTH(UIMPOBAHHON HHTEpECyIoliedl obnactu
MOJIC3HOTO TPYy3a Ha OCHOBE JaHHBIX U300PaXKCHUS, CBI3aHHBIX C YKa3aHHBIM I0 MEHBIICH Mepe OJHUM
N300paKCHUEM.
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YCTPOMCTBO JJIsSI AHAJIA3A ITOJIE3HOI'O T'PY3A, TPAHCIIOPTUPYEMOI'O B
I'PY30BOM KOHTEHHEPE TPAHCIHOPTHOTI'O CPEJICTBA

1. OGnacTp TEXHUKU

Hacrosimee n3o0peTeHue B 1EJIOM OTHOCHUTCSI K 00pabOTKe MOJy4eHHbIX H300paXKeHUi
u, Ooyiee KOHKPETHO, K TOJy4YeHUI0 U 00paboTke M300paskeHHil TPAHCIIOPTHOTO CPEACTBa IS
aHAJIM3a TOJIE3HOTO IPy3a, NEPEeBO3UMOro B IPYy30BOM KOHTEHHEPE TPAHCIIOPTHOTO CPENCTBA.

2. YpOBEeHb TEXHUKHU

KpynHorabapuTHble  TPaHCIOPTHbIE  CPEeNCTBa  OOBIMHO  HCIOJB3YIOTCS ISt
TPAHCTIOPTHPOBKM TIOJIE3HOTO TIPy3a Ha OTKPBITON IuaTGopMe TPAHCTIOPTHOIO CPENCTBA.
Hanpumep, npu ropHbix paboTax KapbepHbIe MOTPY304HbIE MALIMHBI U 3KCKABATOPbI 3arPy KarOT
PYZHBIA TOJIE3HBIN TPY3 Ha KapbepHBIH CAMOCBAJ ISl TPAHCTIOPTUPOBKU K MECTy OOpabOTKH.
Xapaktep U 00beM PYIHOTO MOJIE3HOTO Ipy3a 3a4acTy0 UMEIOT BaKHOE 3HAYEHHUE, MOCKOJBbKY
o0paboTka Ha TOCJIEAYIOMMX 3Tamax MOXeT OBITh paccuuTaHa Ha TOJE3HBIH TIpy3, He
COIep’KALIMI KPYMHBbIX BaJyHOB WM JPYTUX HEKeJaTelIbHbIX MATEPUasiOB, TaKUX Kak
OTJIOMaHHbIe 3yObsi, KOTOpbIE MOTYT MPHBOANTH K MOBPEKIACHUIO OOOPYIOBaHHsS BO BpeMs
nocjaenyromei oopaboTKu MONIe3HOro rpy3a. Jpyrum BaKHBIM aCIEKTOM MOXKET OBITh CTETICHb
(parMeHTalM WM TPAHYJIOMETPUUECKHIH COCTaB pyAbl B TOJNE3HOM rpy3e. Ilpu ropHbx
paboTax, BCIEOCTBHE KPYIHBIX radapuUTOB OOOPYIOBaHUs, 3anefiCTBOBAHHOIO B MOTPY3Ke
nOOBITOM PyIbl, U BBICOKHX KalUTAJIbHBIX 3aTpaT Ha HEr0 MOHMTOPHHI TOJIE3HOTO Ipy3a
ciocobeH obecreunBaTh Oe3omacHyro Wunu 3¢¢ekTuBHy0 paboTy 3ameiiCTBOBAHHOTO
obopynoBanusi. Ocraercst MOTPeOHOCTh B CHOCO0AX M CUCTEMax IJisl OOHAPYXKEHUs BAJIYHOB U
OLIEHKH I'PaHyJIOMETPHYECKOTO COCTaBaA.

PACKPBITHE CYIIIHOCTHU U30BPETEHUA

CormacHO OZHOMY pPAacCKpBITOMY AacCIeKTy, MpPeIIOKeHO YCTPOWCTBO U aHaiu3a
TMIOJIE3HOTO TPy3a, TPAHCIOPTUPYEMOTO B TPY30BOM KOHTEHHEpe TPAHCIIOPTHOTO CPENCTBA.
VCTpoiicTBO COHEPIKUT Kamepy, PACIOJIOKEHHYI0O € BO3MOKHOCTBIO IOCIIENOBATEIHHOTO
NoJTyueHus: M300paKeHUIl TPAHCIOPTHBIX CPEJACTB, MEPEeCeKarolx Ioje 0030pa KaMephbl
VY CTpONUCTBO TaKXke COAEPKUT MO MEHbIIEH Mepe OJMH IPOLECCOP, UMEIOLINN CBsI3b C KAMEPOH,
NpUYEM YKa3aHHBIA 1O MeHbIIEH Mepe OAMH MpoLeccop (PYHKIUOHAIBHO BBINOJIHEH C
BO3MOKHOCTBIO BBIOOpA MO MEHbIIEH Mepe ONHOro H300paKEeHUs] M3 IMOCJEeI0BATENbHO
MOJIYYeHHBbIX H300pa’keHUH B OTBET HA BEPOSTHOCTh TOrO, YTO TPAHCIOPTHOE CPEACTBO MU
IPy30BOil KOHTEHHEp rpy3a HAXOAATCS B Mpenesax noJjisi 0030pa HA YKa3aHHOM M0 MEHbIIeH
Mepe OIHOM HM300pa’keHHMH, M Ha TO, YTO JaHHbIE W300pa’KeHUs], CBSA3aHHbIE C YKa3aHHBIM 10
MEHbIIEH Mepe OIHUM H300pakeHHeM, YIOBJIETBOPSIOT KPUTEPHIO MMPUTOAHOCTH Ui
nanpHelmein oOpabotku. JlanpHelmas oOpa0oTka BKIHOYaeT OOpabOTKy, C TOMOIIBIO
YKa3aHHOTO TI0 MEHbLIeH Mepe OJHOro MpoLEeccopa, BBHIOPAHHOTO H300paKeHHsT IS
UIeHTU(PUKALUN UHTEpEeCyIoIiel 00JIacTH IMOJIE3HOro Ipy3a Ha M300paKEHHHM M MPOBENCHHE
aHaJM3a TMOJIE3HOTO Ipy3a BHYTPU MACHTU(PHLMPOBAHHON MHTEpecyromel o0JacTH MOJIe3HOrO
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n300paKEHUEM.

Vka3zaHHBIH 10 MEHbIIEH Mepe OAWH NPOLECCOpP MOXKET OBITh (YHKIMOHAIBHO
BBINIOJTHEH C BO3MOJKHOCTBIO BBIOOpa YKa3aHHOTO IO MEHbLIEH Mepe OIHOro H300pakeHus
NyTeM T€HEPUPOBAaHUS TPEXMEPHBIX NAHHBIX B BHIE OOJlaKa TOYEK JUIs MOCIEIOBATENIbHO
TIOJTYYEHHBIX U300pakeHHH, ONpeaeseHUs IVIOTHOCTH TOUeK YKa3aHHBIX JAHHBIX B BUAE OOJaka
TOYEK M CPABHEHUS 3TOM IUIOTHOCTH TOYEK C MOPOTOBOH IUIOTHOCTBIO TOYEK JUIs ONpeAeIeHUs
TOT'0, UMEET JIU MECTO COOTBETCTBUE YKA3aHHOMY KPUTEPUIO MPUTOJHOCTH.

VKa3zaHHBIH 1O MEHbIIEH Mepe OAMH NPOLECCOP MOXKET OBbITh (PYHKIIMOHAIBHO
BBINOJTHEH C BO3MOJKHOCTBIO MPEIBAPUTENIbHON 00paOOTKH yKa3aHHBIX TPEXMEPHBIX NAHHBIX B
Buzie oONaka TOYEK JJisi BBIOPAHHOTO HM300pakKeHUsl Mepea MPOBEACHHEM aHAIN3a TOJIE3HOrO
rpy3a, MpUYeM yKa3aHHasl MpeaBapuTeIbHas 00padoTka MOKET BKIIOYATh B CeOsl IO MEHBIIEH
Mepe OHO U3 CIENYIOLIEro: yaajeHHe KOOPAMHAT TeX M3 oOJjlaka TOYeK, KOTOPble HaXONATCS
HIDKE OKHJIaeMOW BBICOTHI I'PY300MOPHOTO OCHOBAHHS TPY30BOIO KOHTEHHEpPa OTHOCHTEIIBHO
OKpY’KaroIel 3€MHOW MOBEPXHOCTH, M yNAJIEHHE KOOPAMHAT TeX M3 O0Jiaka TOYeK, KOTOpbIe
HAXOMASTCSl BHE moaoOmacTu obliaka TOYeK B mpedesiax oOjlaka TOYEK, MpHYeM YKa3aHHas
nopobnactb obylaka TOUEK MeHbIIe 00JaKa TOUEK.

Vka3zaHHBIH TO MeHbIIEH Mepe OAMH MpPOLECCOP MOXKET ObITh JOMOJHUTEIBHO
(YHKLIMOHAJBHO BBINOJIHEH C BO3MOXKHOCTBIO BBIOOpA, [Tl AajibHEHIeH oOpaboTKH, OJHOTO M3
CIEAYIOINX . N300pakeHMs], UMEIOIIEro HaUBBICUIVIO TUIOTHOCTh TOYEK, MEPBOr0 M300paKeHMUs,
UMEIOILIEr0 IUIOTHOCTh TOUEK, MPEBBILIAIONIYI0 IMMOPOTOBYIO IUIOTHOCTh TOYEK, U MHOXKECTBA
n300paKeHNH, KOTOpblE MMEIOT IUIOTHOCTb TOYEK, MPEBBIMIAIONIYI0 ITOPOrOBYIO IJIOTHOCTb
TOYEK, €CIM ONpEeAeNeHO, 4YTO KPHUTEPHI0 MPHUTrOJHOCTH COOTBETCTBYET MHOKECTBO
M300paKeHNUH.

ITponeccop MoOXxeT OBITh AOMONHUTENBHO (PYHKIHOHAIBHO BBIMOJHEH C BO3MOXXHOCTBIO
T€HePHPOBAHKS YPOBHS JOCTOBEPHOCTH IIpU 00pabOTKe BBIOPAHHOTO W300paKeHUs IS
uneHTU(GUKALMKN HMHTEepecyrolIeld o0JacTH MOJIE3HOTO TPy3a, MPHYEM YKa3aHHBIH YpPOBEHb
JOCTOBEPHOCTH  BBIPAXKAET  KOJMYECTBEHHYI)  OLEHKY  JOCTOBEPHOCTH  TOTO,  4YTO
UIEeHTU(QULIMPOBAHHAST WHTEpECyroIas OONacTh COAEPIKUT TOJE3HBIH Tpy3, M YKa3aHHBIH
YPOBEHb JOCTOBEPHOCTH MOKET HCIIOJIb30BATHCS [0 MEHBIIEH Mepe YaCTHYHO ISl OTIPEIEICHUS
TOT'0, UMEET JIU MECTO COOTBETCTBUE KPUTEPUIO MPUTOAHOCTH AJISI BBIOPAHHOTO H300PaKEHHUSI.

Vka3aHHBI TO MEHbBIIEH Mepe OAWH TPOLECCOp MOXKeT ObITh (DYHKIHOHAIBHO
BBIIIOJJHEH C BO3MOXKHOCTBIO BBbIOOpa MHOXKECTBA H300pPaKEHHH W3 MOCIENOBATEIBHO
NOJYYEHHBIX HM300paXXEHUH, TNpPUYEeM KaXXIoe W3 YKAa3aHHOIO MHOXKECTBA H300pakeHHi
o0ecrieynBaeT OTJIMYHBINA OT JPYIHX BUJA IOJIE3HOTO TIPy3a, W YKAa3aHHBIM IO MEHbIIEH Mepe
OJVH TPOLIECCOP MOKET OBITh (PYHKIIMOHAJIBHO BBIMOJHEH C BO3MOJKHOCTBIO OCYIIECTBIICHHS
JOTOJTHUTENBHON 00paboTKH Al KaXIOro M3 YKAa3aHHOTO MHOXKECTBA HM300pakKeHUH IS
NPOBENIEHHSI aHAJIN3A MOJIE3HOTO TPy3a.

Kamepa Moker ObITh pacrojio’keHa Haj TPAHCIOPTHBIM CPEACTBOM, U Toje 0030pa
MOXeT OBITb OPHEHTHPOBAHO BHHU3 JUI NOJY4YEeHUs M300pa)keHUil BepXHEH MOBEPXHOCTH
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KOHTEHepa.

VYKasaHHBII IO MEHBUIEH Mepe OAUH MPOLECCOP MOXKET COAEP>KAaTb BCTPOCHHBIN
Ipoueccop, HMEIOLIMH CBsI3b € KaMepoH, 3TOT BCTPOEHHBIH IPOLECCOP MOXKET ObITh
(YHKLIMOHAJIBHO BBIMOJIHEH C BO3MOXKHOCTBIO MHULIMUPOBAHMS MEPeNavl JaHHBIX U300paskeHusI
Iisi BBIOPAHHOTO W300pa’keHMsT Ha YIOAJEHHBI Ipoleccop, W JanbHedmas oOpaboTka
BBIMNOJIHSAETCS TUM YAAJIEHHBIM IIPOLIECCOPOM.

BcTpoeHHsIi poueccop MOXKET conep:kaTh uHTepdenc rinodanbHON CeTH CBSI3H, B 3TOT
BCTPOEHHBIN MPOLIECCOP MOXKET ObITh (PYHKLMOHAJIBHO BBIOJHEH C BO3MOJKHOCTBIO 3arpy3KH
BBIOPAHHOTO N300paKeHUs B YIAJIIEHHBIH MPOLIECCOP Yepe3 TII00ATbHYIO CETh CBS3H.

VKa3zaHHBIH 1O MEHbIIEH Mepe OAWH NPOLECCOpP MOXKET ObITh (PYHKIIMOHAIBHO
BBITOJIHEH C BO3MOKHOCTBIO MHULIMUPOBAHUS CO3/1aHUsl CUTHAJA MPEeAyIpPEKAeHUs B OTBET Ha
Pe3yNbTaThl aHAIN3A MOJIE3HOTO IPy3a, COOTBETCTBYIOIINE KPUTEPUIO MPEAYPEKACHUS.

YCTpPONUCTBO MOXKET JOMOJHUTENBHO COAEPKAThb CUTHAIM3ATOP IJIs MPENyNpEeKASHUs,
(PYHKLIMOHAJIBHO BBINOJHEHHBIA C BO3MOXKHOCTBIO T€HEPHPOBAHUS 3BYKOBOTO WJIM BH3YaJbHOT'O
CUTHAJIA AJ1s1 IPEAYNPEKIECHUs ONepaTopa.

Vka3zaHHBIH 1O MEHbIIEH Mepe OAWH NPOLECCOpP MOXKET OBITh (PYHKIMOHAIBHO
BBITIOJTHEH ¢ BO3MOKHOCTBIO 00pabOTKH MepBOro U BTOPOTO JBYMEPHBIX H300paKeHHI ¢ Pa3HbIX
NEPCIEKTHBHBIX TOYEK 0030pa ANl CO3MaHUS TPEXMEPHOro objaka TOYEK, COAEepPIKAIIEro
TPEXMEPHBIE KOOPAUHATHI TPAHCIIOPTHOIO CPEACTBA U IPY30BOrO KOHTEHHEpa.

Kamepa Moxer comepaTb OZHO U3 CIEAYKOLIUX. MEPBbII U BTOPOM JaTYUKU
n300paKeHNsl, KOTOPbIE CMELIEHbI JJIsI IOJYYEHUS COOTBETCTBEHHO IEPBOTO M BTOPOTO
IBYMEPHBIX H300pa’)k€HUH C pa3HbIX NEPCHEKTHBHBIX TO4YeK 0030pa;, U OAMH JaTYUK
n300pakeHus1, GYHKLIMOHAIBHO BBIITOJHEHHBIH ¢ BO3MOXHOCTBIO MOJIyYEHHsI IEPBOTO U BTOPOTO
M300pakeHuH, OTCTOSINUX IPyr OT Jpyra IO BPEMEHH, TakuM o0pa3oM, YTO NepeMelneHHe
TPAHCIIOPTHOT'O CPEACTBA MPH NEePeCcedeHnH MoJisi 0030pa 0OecrnevnBaeT pasHble MEPCHeKTHBHBIE
TOYKU 0030pa JIJIsi MEPBOTO U BTOPOTO N300PasKEHHIA.

VKa3aHHBI MO MEHbBLIEH Mepe OIUH MPOLECCOp MOXKET ObITh (PYHKIHOHAIBHO
BBIIOJIHEH C BO3MOJKHOCTBEO 00paOOTKM OOHOrO M3 COOTBETCTBYIOIIUX JBYMEPHBIX
n300paKeHNH Ui UACHTU(PUKALIMH MHTEPECYIOIed o0JacTu MOJIE3HOTO rpy3a B ABYMEPHOM
NPENCTABJICHUH U C BO3MOXHOCTBK) I'€HEPUPOBAHUs PE3yJIbTATOB aHAJINW3A IMOJIE3HOrO Ipys3a
nyTeM oOpabOTKH IBYMEPHBIX NAHHBIX BHYTPH HHTEpecyroleld o0JacTh MOJIE3HOro Ipysa,
NpUYeM YKa3aHHBI 1O MEHbLIEH Mepe OAWH Mpoueccop (YHKIMOHAIBHO BBIMOIHEH C
BO3MOJKHOCTBIO ~ HCITIOJNIB30BAHUSI  TPEXMEpPHOro objaka TO4YEK JUIsl  T'€HEepUPOBAHHUS
Macuradupyromei nHGpopMaIuy I aHATN3a TOJIE3HOTO Ipy3a.

Vka3aHHBIH TO MEHBIIEH Mepe OAWH TPOLEeCCOpP MOXKET ObITh (YHKIHOHAIBHO
BBITIOJITHEH C BO3MOJKHOCTBIO OOpabOTKHM BBIOPAHHOTO W300paXKeHWsl Uil HUASHTH(DUKALH
UHTepecyroel 00JIacTH MOJIe3HOro IPy3a ¢ UCTIOIb30BaHHEM OOYYeHHON HEMPOHHOHN CeTH IS
NOJIYYEHHUS BBIXOAHBIX JAHHBIX, JIOKAIN3YIOIIUX HUHTEPECYIOMYIO O0JAaCTh BHYTPH BHIOPAHHOTO
M300paKEeHHUS.

VYCTpoHCTBO MOXKET BKIOYaTh B ceOs (QyHKUMIO OOy4deHHs HEWPOHHOW CeTHu ¢



UCTIONIb30BAaHMEM IO MEHbIIEH Mepe OZHOro u3 Habopa M300pa)keHUH penpe3eHTATHBHBIX
IPY30BBIX KOHTEHHEPOB, KOTOpbIE OBUIM IPEIBAPUTEIbHO MApKUPOBAaHBI YEJOBEKOM, H
aJTOPUTMa HEKOHTPOJIMPYEMOTo OOYUEHHs, PETU3yeMOro AJisl BbIIENEeHHUs abJOHOB B JaHHBIX
M300paKEeHHUS.

HeiiponHass ceTb MOXeET conep:kaTb CBEPTOYHYI0 HEHPOHHYKO CEThb HAa OCHOBE
MacKHpyoLIei 00acTu.

Vka3aHHBIH 10 MEHbIIEH Mepe OAWH MpPOLECCOp MOXKET ObITh (YHKIHMOHAJIBHO
BBINOJTHEH C BO3MOYKHOCTBIO 00pabOTKH BBIOPAHHOTO M300pa’k€HUs TIOCPEACTBOM IO MEHbIIEH
Mepe OJHOTO M3 CIEAYIOMMX. OOpaOOTKM NaHHBIX M300paKeHUs Ui YCUIEHHs 3aTEHEHHBIX
oOyacTeil mepen BBITIOJIHEHUEM aHAIN3a MOJE3HOrO IPy3a; BBIMOJHEHHsS] OYUCTKH BBIOPAHHOTO
u300pakeHust Uil KOPPEKIUU UCKAKEHUH M300pa’keHus, CO31aBaeMbIX ChEMOYHOU OMNMTHKOM,
CBSI3aHHOW C KaMepoi, nepen WACHTH(PHUKAIMU HWHTEepecyroeld o0JacTh MOJIE3HOTO rpysa; U
NPOPEKUBAHUS TTHKCEIEH HCXOIHOTO BEIOPAHHOTO N300paKEHUS ISl MOy YEHUS TPOPEKEHHOTO
M300paKeHNsI, UMEIINEro YMEHBIIEHHOE KOJMYECTBO NHUKCeNeH, mnepen wuaeHTH(ukanmen
UHTEpecyoIeli 00J1acTi MOJe3HOTO Ipy3a.

BbixonHble naHHBIE HEHPOHHOH CeTH 00eCHeYHBAIOT BO3MOKHOCTh HIACHTU(UKALIIH
IPaHUYHBIE THKCEJEH, NEMAapKUPYIOLUINX HHTEPECYIOIy0 00JacTh MOJE3HOrO Ipy3a BHYTPH
NPOPEKEHHOTO N300pakeHHsI, M IPOBEICHUE aHAJIH3a ITOJIE3HOTO TPY3a MOKET BKIIOUATh B ce0s1
OTpeeNIEHNe COOTBETCTBYIOIINX TPAHUYHBIX MTUKCENEH Ha NCXOHOM BBIOPAHHOM M300paKeHU!
U 00pabOTKy YYacTKOB HCXOAHOTO BBIOPAHHOTO H300paK€HUs BHYTPH COOTBETCTBYIOIINX
IPAHUYHBIX [TUKCEJIEH.

Vka3zaHHBIH 1O MeHbIIEH Mepe OAWH NPOLECCOpP MOXKET OBITh (YHKIMOHAIBHO
BBITIOJIHEH C BO3MOXXHOCTBIO OIPEAETICHHs] Pa3MepOB I'Py30BOrO KOHTEHHEpa TPAaHCIOPTHOTO
CPEnCTBa MOCPEACTBOM OTHOTO M3 CIEAYIOMIMX: ONMpPEAEIeHUs] UIEHTU(PUKATOPA TPAHCIIOPTHOTO
CPEICTBa, CBSI3AHHOTO C BBIOPAHHBIM M300pa’keHHEM, W CUUTHIBAHMSA U3 0a3bl JAaHHBIX
NapamMeTpoB, ONPENesIOIUX pa3Mepbl TPy30BOTO KOHTEHHepa, IUIsi MASHTH(HULUPOBAHHOTO
TPAHCIIOPTHOTO CPENCTBA, M BBHINOJHEHUS JajbHEWIIeld oOpabOTKU Ml TPAHCIOPTHOTO
CpenCTBa C MyCThIM I'Py30BbIM KOHTEHHEPOM M OIpeNeeHNs] pa3MepoB Ipy30BOr0 KOHTeHHepa
Ha OCHOBE IyCTOI'0 I'Py30BOr0 KOHTEHHepa.

Vka3zaHHBIH IO MEHbIIEH Mepe OAWH NPOLECCOpP MOXKET ObITh (PYHKIIMOHAIBHO
BBIIIOJJHEH C BO3MOKHOCTBIO OCYLIECTBJICHUS HWACHTU(PHUKALMM TPAHCIIOPTHOTO CPENCTBA
NOCPEACTBOM ONHOIO M3 CJEAYIOIIHUX: OOpalOTKM 1O MeHbIIeH Mepe OOHOro U3
NIOCJIEIOBATENIbHBIX M300pKEeHUH I BBIIETICHUS WACHTU(PUKATOPA TPAHCIIOPTHOTO CPEACTBA,
0003HaYEHHOT0 Ha aBTOMOOWJIE, B Mpeenax nojist 0030pa KaMepsl; MpreMa UACHTU(PUKATOPa OT
JaTyhKa sl paauodactoTHoM uneHTHdukanmu (radio-frequency identification, RFID),
PacnoJIOKEHHOTO ¢ BO3MOXKHOCTBIO cuuThiBaHusl RFID-mMeTkn, pasmeneHHol Ha TPaHCIIOPTHOM
cpenctBe, u OOpabOTKM TO MEHbBINEH Mepe OIHOIO W3 MOJYYSHHBIX IMOCIIEAOBATEIbHBIX
n300paKeHNH C HCIIONIb30BAaHUEM HEHPOHHOH CeTH, KOTOpas Oblia MpeaBapUTENbHO OOyueHa
T€HEpUPOBAHUIO HUIEHTH(HUKATOpa TPAHCHOPTHOTO CPENCTBA HA OCHOBE IOJNYYEHHOI'O

M300paKEeHHUS.



ITpouieccop MOkeT OBITH (YHKIMOHAJIBHO BBIMOJHEH C BO3MOXKHOCTBIO TIPOBEIEHHUS
aHamM3a IIOJIE3HOrO TIpy3a IyTeM OmnpeaesieHHss OO0beMa IIOJIE3HOTO TIpy3a IOCPEACTBOM
OTpENeNIEeHUs] BBICOTHI 3AIOJHEHUsl IIOJIE3HBIM TIPY30M BHYTpPeHHEH 00JacTé Ipy30BOTO
KOHTel{Hepa Ha OCHOBE TPEXMEPHBIX KOOPAMHAT IJIsl TOYEK BHYTPU HHTepecyroluell olmacTu
HIOJIE3HOTO TPy3a U BBIUUCIEHHMS OOBEMa IOJIE3HOrO Ipy3a HAa OCHOBE BBICOTHI 3AIOJIHEHMS
TIOJIE3HBIM IPY30M U OIPEENIEHHBIX Pa3MepOB IPy30BOro KOHTelHepa.

ITponeccop MoOkeT OBITH (PYHKIHOHAJIBHO BBIINOJHEH C BO3MOKHOCTBIO IIPOBEIEHHS
aHaJM3a TMOJIE3HOTO TIpy3a MyTeM HIAEHTU(PHUKALMU TOCTOPOHHEr0 O0beKTa B Mpenenax
TMIOJIE3HOTO TPy3a.

IIpoueccop MOkKeT ObITh (HYHKIIHOHATBLHO BBITIOJHEH ¢ BO3MOKHOCTHIO MIECHTH(PUKALIUU
MOCTOPOHHETO O0BEKTa TOCPENCTBOM OOpabOTKM MH(pPAKPACHBIX HM300paKEHUI TOJIE3HOTO
rpy3a, MpHUYEM YKa3aHHBIH MOCTOPOHHUN OOBEKT HAESHTH(GHULUMPYIOT MyTeM OOHApYKEHHS
3JIEKTPOMArHUTHOTO U3JIyYEHHs C JTMHAMHU BOJIH B MH(PAKPACHOM JHATAa30He.

ITpoueccop MOkeT OBITH (YHKIMOHAJIBHO BBIMOJHEH C BO3MOXKHOCTBIO TPOBEIECHHUS
aHaJM3a TOJIE3HOTO TPy3a MyTEeM BBIMUCIEHHS] CMEIICHUS TPy3a, U MPOLECCOp AOMOJHUTEIBHO
MOXeT ObITh (PYHKIIMOHAJIBHO BBITIOJHEH C BO3MOXKHOCTBIO T€HEPUPOBAHUS MPEAYIPEKIESHHS O
HEPaBHOMEPHOM 3arpy3Ke, €CJIM CMELIeHHE Ipy3a IMPEBBIIAET ONPENeIeHHOE MaKCUMaJIbHOe
CMEILICHUE TPY3a.

ITpoueccop MokeT OBITH (YHKIMOHAJIBHO BBIMOJHEH C BO3MOXKHOCTBIO TIPOBEIEHHUS
aHaJM3a MOJIE3HOTO Ipy3a MyTeM aHAIN3a CErMEHTALHM B MHTEPECYIOLeil 00IacTH MOJIEe3HOTO
rpy3a AJis ONpENeNeHHs pa3MePOB OTJIMYMMBIX 4aCTeH MOJIE3HOTO Ipy3a.

ITporieccop MoxeT ObITh (PYHKIIMOHAJIBHO BBIITOJIHEH C BO3MOKHOCTHIO MHULIMHUPOBAHUS
CO3[JaHMsI CUTHAJA MPEeAyNpeKAeHUs B OTBET HAa TO, YTO IO MEHbIIEH Mepe OJHA OTINYUMAst
YaCTh NPEBBINAET MOPOTrOBBIA pasMep WM UACHTHOUIMPOBAHA KaK OOBEKT, HE SBIISIOIIMUNCS
TIOJIE3HBIM I'PY30M,

[Tone3Hplii Tpy3 MOXKET COmep:kaTh AOOBITHIA PYAHBI MOJE3HBIH TPy3, U aHAIU3
CerMEHTaLMM MOXKET BKJIIOUATh B ce0sl OMHO M3 CIENYIOIUX: aHaIu3 (PparMeHTAluH, KOTOPBIH
CJIY’KUT JJIsl MASHTU(DUKALUHN OTIMYUMBIX YacTeil KaK OAHOW M3 YaCTH B BHIE MOPOJbI, YaCTH B
BUJIC MEJIOYM HJIM MPOMEKYTKA MEXKAY YacTAMH, pacupenesieHne rpysa B Npeaeiax pasMepoB
IPY30BOrO KOHTEHHEpA W aHAJIU3 BJArH, KOTOPBIA CIYXKUT IS KIACCU(UKAIMA YPOBHS BIIATH,
CBSI3aHHOTO C MTOJIE3HBIM TPY30M.

TpancropTHOE CPECTBO MOXKET MPEACTABISTH COOOH OTHO U3 CIENYIOIUX: KapbepHBIH
CaMOCBaJl, PENIbCOBYIO TEJEKKY, OapiKy, BaroHETKY, TPAHCMOPTHOE CPEACTBO ISl MOTPY3KH,
otkaTku ¥ BeIrpy3kH (load, haul, dump, LHD) nnu maxTHbIN CKHIIL

Jlpyrue acmekThl W TPU3HAKK JOJDKHBI CTaTh OYEBHIHBI CIHEHAINCTaM B JaHHOU
O0JIaCTH TEXHHUKH IOCJE€ TPOYTEHUS HIDKECIEAYIOIEero OMMCAHUS KOHKPETHBIX PACKPBITHIX
BapUAHTOB OCYLIECTBIIEHHS B COUYETAHUHU C COMPOBOIUTENBbHBIMU YEPTEIKAMU.

KPATKOE OITMCAHUE YEPTEXEH

Ha ueprexax, KOTOpbIE HIUTIOCTPUPYIOT PACKPBIThIE BAPHAHTHI OCYIIECTBIICHNUS,

Ha ®ur. 1A mokas3aH BHJ B MEPCHEKTHBE YCTPOWCTBA AJIA aHAIM3a IMOJIE3HOrO Ipy3a



COTJIACHO MEPBOMY PACKPBITOMY BaApPUAHTY OCYLIECTBJICHUS,

Ha @ur. 1B noka3aH BUJ B NEPCIEKTUBE KaMepPhl, UCHOJb3yEMON B YCTPONCTBE MO Dur.

1A;

Ha ®ur. 1C nokas3aH BUI B MEPCIEKTHUBE YCTPONUCTBA AJIs aHAJIU3a IOJIE3HOTO Ipy3a
COIJIACHO elle OAHOMY PaCKpbITOMY BapUaHTy OCYIIECTBJICHUS,

Ha ¢urype 1D B mepcrekTuBe IPyroro BapHaHTa OCYINECTBJICHHUS KaMephl, KOTOPYIO
MO>KHO HCTIONIB30BAaTh B ycTpoiicTse mo ¢urype 1A wm 1C,

Ha @ur. 1E nokasaH BHI B NEPCHEKTHBE MOA3EMHOTO MecTa paboOT COrJIaCHO elne
OJTHOMY PaCKpPbITOMY BapUaHTY OCYLIECTBJICHHUS;

Ha @ur. 1F nokasaH BHI B NEPCHEKTHBE BAPUAHTA OCYINECTBJICHUS OECIUIOTHOTO
JIeTaTeJIbHOTO anmnapara AJisl yCTAHOBKU U pacroyioskeHus: kamepsl o dur. 1 A;

Ha ®ur. 2 nokazaHa OJIOK-CXeMa CHCTEMBI ISl aHAJM3a TOJIE3HOTO Ipy3a, Conepskamei
3JIEMEHTBI YCTPOUCTBA, MOKa3aHHOro Ha Pur. 1;

Ha Pur. 3 mnokazaHa OJok-cxema, H300pakaromast OJOKM Koma JUIsl YIpaBJICHHUS
BCTPOEHHBIM TIPOIIECCOPOM CHCTEMBI, TOKa3aHHOW Ha Dur. 2, mis obecriedeHus (QyHKIIUMA
NOJTY4EHUST H300paKeHNH;

Ha @ur. 4 oka3aH NpuMep M300paskeHUs], MOTYISHHOTO KaMepOoH, MoKa3aHHOH Ha Dwur.
1B;

Ha Pur. 5 nokazana Onok-cxema, H3o0paxkaromast OJIOKM Koma JUIsl YIpaBJICHHUS
BCTPOEHHBIM MIPOLIECCOPOM JJIsl ONPEENEeHUs] COOTBETCTBUSA KPUTEPUIO IPUTOAHOCTH,

Ha Pur. 6 Moka3aH IOMOJHUTENbHBIN BUJ B MEPCHEKTUBE YCTPOMCTBA, MOKA3aHHOIO HA
Qur. 1A,

Ha @ur. 7 mnokasaHa Onok-cxema, uzoOpaxaromas OJOKM KOAa AJsl YNpaBJICHUS
yIAJEeHHOW MPOLIECOPHON CXEMOM CHCTeMbI, Moka3aHHOHW Ha Pur. 2, mias uneHTHUdUKAIMU
MHTEPECYIOIIeil 001aCTH MOJIE3HOTO IPy3a,

Ha @ur. 8 mnokazaH mnpumep H30OpaKEHHs, HA KOTOPOM HM300paKeHbI Macka
TPaHCIIOPTHOTO CPEACTBA, Macka rPy30BOro KOHTEHHepa U MacKka MOJIE3HOTO IPpy3a;

Ha @ur. 9 mokasaH mpuUMep Pe3yJIbTATOB aHaIM3a (parMEHTALUH I H300pakKeHus
TMOJIE3HOTO TPy3a, MoKa3aHHOTro Ha Pur. §;

Ha @ur. 10 nokasaHa (pyHKUMOHAJbHAS CXeMa APXUTEKTYpbl HEHPOHHOW CETH IS
ueHTH(GUKaMK HHTEpECYoImel 00IacTH MOJIE3HOTO TPy3a;

Ha @ur. 11 mnoka3aHa Onok-cxema, H30Opakaromas OJIOKM KOAa Ui YIPaBJICHUS
VAAJEHHONW MPOLECCOPHON CXEMOW Uil MNPOBEACHUS AJbTEPHATUBHOIO aHaju3a IMOJIE3HOrO
Ipysa, u

Ha @Dur. 12 mnoka3aH CKPUHIIOT HWH(POPMALMOHHOW WAaHENW MJisi OTOOpPaKeHHUs
PEe3yJIbTaTOB COTJIACHO OJJHOMY PACKPbITOMY BapUaHTY OCYLIECTBJICHUS.

OCYHIECTBJIEHUE U30bPETEHUA

Obparumcs k @ur. 1A, Ha KOTOPOM YCTPOUCTBO JJISl aHAINU3A MOJIE3HOTO TPy3a COrJIAaCHO
NEPBOMY PACKPBITOMY BapHaHTy OCYLIECTBJIEHUs IIOKa3aHO B LejoM noa Homepom 100.

ITone3nsiii rpy3 102 TpaHCHOPTUPYIOT B Ipy30BOM KOHTelHepe 104 TpaHCIOPTHOTO CpeACTBa



106, mpoxoxmsimiero non apkoit 108, pacmonokennoitHa mecte 126 padoT, TaKOM Kak IaxTa WA
Kapbep. B 1aHHOM BapuaHTe OCYIIECTBJIEHHS H300pakeHHOE TpaHCIOpPTHOEe cpenctso 106
npencTaBisieT coOOil  KapeepHBIH caMocBaj, W moJie3Hasi Harpyska 102 cogepxuTt
BBIKOMAHHYI0 pyay ¢ paloueil muomaaku 126, Takoil kak ImaxTa wid kapbep. B npyrux
BApUAHTAaX OCYILIECTBJIEHHUsI TIPY30BOH KOHTEHHEp MOKeT OBITb CBSI3aH C TPAHCIOPTHBIM
CPEICTBOM JPYroro THIA, TaKUM KakK pelbCoBas TeJeKka, Oapika WM JAPYroe MOPCKOe
TPAaHCIIOPTHOE CpeACTBO. B kadecTBe anbTepHATUBBL, TIPy30BOM KoOHTeliHep 104 wmoxer
NPECTaBJISTh COOOM BArOHETKY WJIM CKHI, TAKWe KaK MCIOJb3yeMble B Kapbepe WM TpH
MOJ3€MHBIX TOpHBIX padotax. YcrporictBo 100 conepxkut kamepy 110, yCTaHOBJIEHHYIO Ha apke
108 u pacmoNOKEHHYI0 € BO3MOXKHOCTBIO TIOCJIEOBATEIBHOTO TOJYYEHUsT H300paskeHHH
TPAHCIIOPTHBIX CPEJACTB, Mepecekaromx moje ob3opa 112 kamepsl. B nmaHHOM BapuaHTe
ocymecteieHuss kamepa 110 ycTaHOBJIEHA Hal TPAHCIOPTHBIM CPENCTBOM, U mojie od3opa 112
OPUEHTHUPOBAHO BHHU3 JISI TIOJYYEHUS M300paKeHUH BEpXHEH MOBEPXHOCTH IMOJIE3HOTO Ipy3a
102, xoTopast OTKpbITa Oyaronapst OTKPLITOH BepXHEH CTOpPOHE rpy30BOro konreiiHepa 104 . B
MOKA3aHHOM BapuaHTe ocyluecTtsieHuss ycrpouctso 100 copepxxut namner 114 u 116,
HanpaBJIeHHbIE BHM3 JUIA OCBelleHus: moms od3opa 112, Jlammbr 114 u 116 moryt ObITh
peanu3oBaHbl C MCMOJIB30BAHMEM HMCTOYHUKOB CBETA HA OCHOBE CBETOAMOMOB C NMOBBIIIEHHON
KOHCTPYKTHUBHOHN NPOYHOCTBIO.

B nannHOM BapuanTe OCyLIeCTBJIEHUs YCTpOUCTBO 100 [ONOTHUTENBHO COAEPIKUT
pacnpenenuTeNibHyI0 KOpoOKy 118, yCTaHOBIEHHYIO Ha BepTHKaJIbHOM 3jieMeHTe 120 apxu.
Kabenu nuranusi, CUrHaJIOB M yIPaBJIEeHUs, CBsi3aHHbIE ¢ Kamepoil 110 (He mokasanbl Ha Pur.
1A)

PacnipenenurensHast kopoOka 118 Takke momaeT nutanue Ha namrbl 114 u 116. B nokazanHOM

, TIPOJIOKEHBl B OOpPaTHOM HampaBI€HUU K pacnpenenurenbHoi kopobke 118.
BapuaHTe ocyuiecTBiaeHus: ycTpoicTteo 100 nononnutensHo copepkuT RFID-cuutsiBaTens 122
AUl paAMOYaCTOTHON MAEHTH(UKAIMY, NMpeaHa3HaueHHbIH s cunTbiBanus RFID-merku 124,
NPUKpPEIVIEHHOW K TpaHcnopTHoMy cpenctBy 106. Kon, csasannbiii ¢ RFID-merkoit 124 Ha
TpaHcopTHOM cpenctBe 106, moxkeT ObiTh cuuTaH ¢ momoubto RFID-cuurbiBatens 122 mis
OCYIIEeCTBJICHHs UaeHTU(UKamu TpancnoptHoro cpencrsa 106. RFID-merka 124 mMoskeT ObITh
3aKOAUPOBAHA C TIOMOLIBIO HIEHTH(HUKATOPA, KOTOPBIH YHUKAJIbHBIM O0pa3oM CBs3aH C
KOHKPETHBIM TPAHCIIOPTHBIM CPeACTBOM, padotaromumM Ha Mmecte 126 pabor. B HekoTOphIX
BapHAHTaX OCYINECTBJICHHS] TPAHCIOPTHOe cpenctso 106 Moxker mnpeacTaBisiTb COOOM
aBTOMAaTU3MPOBAHHOE OECIUIIOTHOE TPAHCIIOPTHOE CpeacTBO. Hampumep, B HEKOTOPBIX MecTax
MOTYT HCIIOJIb30BaThCSI CAMOYIPABISIEMbIE TPAHCIIOPTHBIE CPEACTBA, W TaKuM 0Opazom
TpaHcnopTHOe cpencTso 106 Oymet aBTOMaTHYECKH MepeMernaThes uepes apky 108.

Kamepa 110 nokazana oraenpHo Ha @ur. 1B, 1 B JaHHOM BapuUaHTE OCYILECTBIEHUs OHA
comepxut mepsblii natunk 130 m3o0paxeHuss u BTOpod martymk 132 m3o0paskeHHs, KOTOpbIE
YCTAHOBJIEHBI BHYTpU Koprnyca 134 ¢ NOBBIIIEHHON KOHCTPYKTUBHOW MPOYHOCTBIO U CMEILECHBI
Apyr OT JApyra Ha paccrosiHue [) a5 TOJy4YeHUs COOTBETCTBEHHO IEPBOTO U BTOPOTO
IBYMEPHBIX HM300pa’k€HUH C Pa3HBIX IMEPCHEKTUBHBIX To4Yek oO3opa. [atumku 130 u 132

I/1306pa)KeHI/IH MOTyT OBITh p€anmn30BaHbl C UCTIOJB30BAHUEM LBETHLIX JATUUKOB C pa3pCHICHUEM



Full HD. Ucnonp3oBaHme OBYX PACIIONOKEHHBIX HA PACCTOSHUU APYT OT Apyra Aatdyukos 130 u
132 copeiicTByeT TeHEpPHPOBAHHMIO TPEXMEPHOW HWHPOpPMAIMK MyTeM  peau3aluu
CTePEOCKOIMMYECKUX TEXHOJIOTHI 00padoTKH M300paskeHu .

Jlamnier 114 1 116 B uenom OyayT QyHKIIMOHUPOBATh 110 MEHBIIEH Mepe B HOUHOE BpeMs
WIA B YCJIOBUAX HU3KOHW OCBEIIEHHOCTH MJIi CONEHCTBUS TI€HEPUPOBAHUIO MOAXOASIINX
n300pakeHnii. B HEKOTOPBIX BapHAHTAX OCYILECTBJICHHS KaMepa MOXKET ObITh UyBCTBHTEJbHA K
JUIMHAM BOJIH BUIAMMOIO CB€Ta, B TO BPEMsl KaK B JPYIUX BapUaHTaX OCYLIECTBJIIEHHUS KaMepa
MOKET OBITh BBITIOJIHEHA YyBCTBHTEIBHOHN K JJIMHAM BOJIH TEIJIOBOTO HM3JIyYEHHs WIH APYTHM
TUIEPCIEKTPAIbHBIM JUIMHAM BOJH 32 MpefelamMu BHAMMON 4YacTu crekrpa. Hampuwmep,
HEKOTOpbIe OOBEKTBI, TaKHWe KakK MeTa/uTMueckue OOBeKThl B TMOJNe3HOM Tpyse 102,
B3aUMOZEHCTBYIOT crienu(pUIECKHM O0pa3oM C JIMHAMH BOJIH TEIUIOBOIO H3JIyYEHUs, YTO
COIEWUCTBYET UIEHTH(PHUKAINN TAKIX OOBEKTOB.

Xota xamepa 110 Ha Pur. 1A nokasaHa OpUEHTHUPOBAHHOW BHU3, B JAPYIHX BapHUaHTax
OCYILIECTBIICHHUSI KaMepa MOXKeT ObITh OPHEHTHPOBaHA WHBIM 0Opa3oM. Hanpumep, kak moka3aHo
Ha @ur. 1C, nepsast kamepa 152 yctaHoBIIeHa Ha cTolike 154 cieBa OT TPaHCIIOPTHOIO CPEACTBA
106 mns momyuenust nzoOpaskeHH mosst o03opa 156 ¢ mepsoit mepcnektuBbl 158. Bropas
kamepa 160 ycranosiena Ha croiike 162 cmnpasa OT TpaHcnopTHOro cpeacrsa 106 nns
noJy4eHus: n3odpaxkeHui nosns ob3opa 156 co BTopoil mepcnextussl 164. OOpaTumcs k Pur.
1D, Ha KOTOPOM NOKa3aH ele OJUH MpPUMEP KaMephl, B LeJOM 0003HaueHHOH HomepoMm 170.
Kamepa 170 moxer OpiTh mpuMeHeHa BMecTO kamepsl 110, nmokaszanHoH Ha @ur. 1A, wnu kamep
152 u 160, nokazanubix Ha Pur. 1C.

B HEKOTOpBIX BapuaHTaxX OCYLUECTBJICHUsS MOTYT HCIIOJIb30BaTbCS OINOPBI ISl KaMEpH,
otnuuHble oT apku 108 . Hanpumep, B BapuaHTax OCYLIECTBJIEHUS, OTHOCSIIMUXCS K MOA3EMHbBIX
rOpHBIM padoTaM, HCIONB3yeMOe TPAHCIIOPTHOE CPEACTBO MOXKET OBITh MEHbIIE, YeM
TpancnoptHoe cpencrBo 106, mokazanHoe Ha @Dur. 1A, u apka 108 moxker ObITh
COOTBETCTBYIOLINM 00pa3oM MaciTadOUpOBaHa MU MOJHOCTBIO HCKIoueHa. OOparumcs k Owur.
1E, Ha KOTOpPOM MOKa3aH MPUMEP MECTa MOA3EMHBIX FOpHBIX padoT, comeprkamero kamepy 180,
YCTAHOBJIEHHYI0 Ha KpOBeJbHOH wuactu Mecta pabor. Kamepa 180 B naHHOM BapuaHTe
OCYLIECTBJICHHsI BBITIOJHEHA B BUAE OJIOKa CO BCTPOEHHBIMH CBETOAMOAHBIMU Jamramu 182,
pPacnoyiOKeHHbIMM BOKpPYT Kamepbl. TpancnopTHoe cpeactso 184 nns morpysku, OTKaTKU U
pasrpy3ku (load, haul, dump, LHD) BbIIONHEHO C BO3MOKHOCTBIO pabOThI HA TIOJI3EMHOM MECTE
paboT U COmepKUT CPABHUTEIBHO OOJNBIION KOBII 186, KOTOPBIA BBIMIOIHEH ¢ BO3MOXKHOCTHIO
KaK MOrpy3KH, TaK U TPAHCIIOPTUPOBKH MOJIE3HOTO rpy3a 188 B nmpenenax mecrta pador.

Kaxk nokasano Ha @ur. 1F, B eme oqHOM BapuaHTe ocyuiecTBieHus: kamepa 190 moxer
ObITb yCTaHOBJIIEHA Ha ApoHe 192, M 3TOT APOH MOXKET OBITh HampaBieH B 00JacTb Hax
TPAHCIIOPTHBIM CPEACTBOM, YTOOBI PACIOJIOXKHTb Kamepy AJis TONy4deHHs u300pakeHuid. B
Ka4eCTBE aJbTepHATHBBI, IpoH 192 Moxer ObiTh mpukperieH kadenem 194, kotopsiii Oyner
yIepKUBaTh IPOH TaKUM OOpa3oM, 4TOOBI OH HEMOABI)KHO BHCET B KOHKPETHOM MeECTE€ U
pacnionaran kamepy 190 st monydeHust n300pakeHU TPAHCTIOPTHOTO CPEACTBA, MPOXOISIIETO

HHKE.



brnok-cxema cucreMbsl A a”Hanau3a noJiesHoro rpysa 102 mnokaszana Ha @Pur. 2 nopg
HoMmepoM 200. Cucrema 200 comepxut saemeHThl ycrpolictBa 100, Bkmrodas xamepy 110,
pacnpenenutenbHylo  kopobky 118, mammer 114 u 116 u  RFID-cuureiBaTens 122,
PacnpenenurenbHas kopoOka 118 momaer pabouyio mourHoCTh Ha kamepy 110 depes3 cuioBoit
nposon 202, a takke oOecrieunBaer muTaHue U yrpasieHue aus sgamn 114 u 116u RFID-
cuutbiBarens 122 . B naHHOM BapuaHTe ocyuiecTsieHust kamepa 110 compepkUT BCTPOEHHBINH
npoueccop 204, umeromuii ¢Bs3b ¢ maMaTeio 206 1 ycrpoiictBoMm 208 BBOAA/BBIBOAA, MPUUEM
BCE OHHU YCTAHOBJIEHBI BHYTpHU Koxkyxa 134 (moka3aHo Ha @ur. 1B). [Tamsars 206 obecnieunBaeT
XpaHeHUEe WHCTPYKLUM Ui YIpaBIe€HUs BCTPOEHHBIM mpoueccopoM 204 st moy4deHus
NOCJIEIOBATENIbHBIX HM300paKEHUH, a Takke OOeCrevyuBaeT XpaHEHHWE NAHHBIX MOJTYYEHHBIX
M300paKEHUH.

VYerpoticteo 208 BBOAa/BRIBOIA MMEET CBSI3b CO BCTPOEHHBIM mpoueccopoM 204 u
obecrieunBaer uHTepdeiic 210 marunkoB U300pakeHUs, conepkamui Bxoasl 212 ans mpuema
TAaHHBIX U300paKeHHsI OT MepBOro u Broporo aatyukoB 130 u 132 m3o0paxkeHus. YcTpoicTBo
208 BBONA/BBHIBOA IOTMOJHHUTENFHO conmep:kurT uHTepdeiic 214c¢Bs3u, TakoW Kak HHTepQEic
Ethernet. UnTepdetic 214 cBasu umeer mopt 216, KOTOPBIH COENUHEH C IOMOIIBIO Kadens
2181aHHBIX, MPOJIOKEHHOTO B OOPAaTHOM HAIPABIIEHHUH, C PaclpeneIuTeIbHON KopoOkoii 118.
CoenunurenbHas kopoOka 118 Moxer comepkaTb MOJEM, MapLIPYTU3ATOP HIIA PYTOE CETEBOE
o0opynoBaHue, KoTopoe coaeiicTByeT mnonkimoueHnto k ceru 220, Cerp 220 wmoxer
NPeACTaBIISTh CO00M JokambHYI0 ceTh (LAN), peann3yemyro aJisi JIOKaJIbHOH Mepenayn JaHHBIX
B paboueM Mmecte 126. B kauecTBe anpTepHATHBBI, COCOUHHTENbHAs KopoOka 118 mosker
nepesaBaTh CUrHaJbl Mo kaOemo 218 maHHBIX B rio0anbHYHO ceTh, Takyro kak MHrepher. B
HEKOTOPBIX BapUaHTaX OCYLIECTBJEHUS, B KOTOPBIX HEIOCTYIIHO MPOBOAHOE COEAUHEHHE C
ceTpro 220, coenuHHUTENbHAsE KOpoOKka 118 mMoxeT comepkaTh COTOBBIN NMpHUEMONEpeNaTyrK, U
coequHeHne ¢ ceTbro 220 MOXET OCYLIECTBJIATBCS IMOCPEACTBOM COTOBOM CETH MNepenavu
JAaHHBIX WK JPYyroro OECIpOBOAHOTO CETEBOIO COEMHEHUSI.

B BapuanTe ocyuiecTBieHusi, mokazaHHOM Ha @ur. 2, cuctema 200 Takxke COAEPKUT
VAAJEHHYK MpoLeccCopHyro cxemy 230, koTopasi COAEPKUT MUKPOMNpoLeccop 232, UMEOLIHA
cBsi3b ¢ ycrpoiictBoM 234 BBoma/BeiBona (I/0). Ycerpoticteo 234 BBOAa/BhIBOAA 00ECIEYHBAET
uaTepdeiic 236 CBs3U U Mepenavyd U npreMa JaHHbIX 1o cetu 220. Mukponpoueccop 232
HMEET CBsI3b C NaMATHI0 238 1 XpaHeHMs JaHHBIX U KOAOB MHCTPYKUUH. B naHHOM Bapuante
OCYLLECTBJICHUsI MUKPOMpOLieCCOp 232 TakKe UMEET CBA3b € 3alIOMHHAIOIINM yCTpOcTBOM 240
OONBLION €MKOCTH JJIsl XpPaHEHHUs NaHHBIX W300paKeHHsI W Ui apXUBUPOBAHHS PE3YJIbTATOB
aHaJau3a IMOJIE3HOrO Irpy3a. B mokasaHHOM BapHaHTe OCYILECTBIICHUs YAAJICHHAs! MPOLECCOPHast
cxema 230 nomosHUTENBbHO obecnedrnBaeT o0pabOTKy € MOMOIIBIO Tpaduueckoro mporeccopa
(GPU) 242, kOTOpBIif MOXKET UCTIOIB30BATHCS st 00ECIIeUeHNs TOBBIIIEHHON BBIYHCIIUTETBHOM
MOIITHOCTH B OTHOLIEHWH 3a/a4, TPeOyIOIUX WHTEHCUBHOW 00paboTku m3o0paxkeHuil. Takum
o0pazom, Mukponpoueccop 232 MOXKeT ObITh BBIIIOJIHEH B BUAE IPadUIECKOro Mpoueccopa MiiH
YAAJIEHHOU MPOLECCOPHON cxeMbl 230, 1 OH MOXKET JOMOJIHUTEIBHO COAEPKATb CONMPOLECCOP

rpa¢guueckoro mpoueccopa sl OCBOOOXKAEHUS MUKPOIPOLIECCOpa OT HEKOTOPBIX 3amad Mo
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oOpaboTke.

B Tex BapmaHTax OCYIIECTBJIEHHUS, B KOTOPBIX ceTh 220 mpencTasisieT coO0H JIOKAIbHYIO
CeTh, yAalieHHas mporeccopHast cxema 230 MoxxeT ObITh PACIOJIOKEHa B ONEPATHBHOM LIEHTPE,
CBsI3aHHOM ¢ MecToM 126 pabot. B npyrux BapuaHTax OCYLIECTBJIEHHUS, B KOTOPbIX ceTb 220
npesacTaBisier coOOW TI00aNbHYK CeTh, yaajeHHas mpoueccopHas cxema 230 moxer ObITh
pacrofyio’keHa B yIaJeHHOM LieHTpe o0paboTku, obecreueHHOM Jisi 00paboTKu M300pakeHUi
IJIs1 HECKOJIBKUX MecT paboT. B kauecTBe anbTepHATHBBI, yAAJNeHHAs MpoueccopHas cxema 230
MOKeT ObITh oO0ecriedueHa B BHUAE OOJIAYHOW BBIYUCIUTENBHON TMIATHOPMBI MO 3aMpocy,
NPEIOCTaBIIIEMON MOCTABIIUKaMHK, TakuMu kak Amazon Web Services (AWS).

Cucrema 200 nIOMOJHHUTENBHO CONEPXKUT TMPOLIECCOpHYIO cxemy 250, comeprkainyro
MHKponpoueccop 252, mamsaTe 254u ycrpoiictBo 256 BBOma/BbIBOma. YCTpPOHCTBO 256
BBOZA/BRIBOAA OOecneunBaeT uHTepderic 258 cBs3HM, KOTOPBIH CIOCOOEH NMPUHUMATh JAaHHBIE
gyepe3 cetb 220. VYcrporictBo 256 BBOA/BRIBOAA TaK)kKe COXEpKUT uHTepderc 260 s
WHULMAPOBAHUSl BU3YAJIBHOIO MPEAyNPEKACHUs uepe3 auciied 262 wuiam  3BYKOBOIO
NpEeNyNpexXICHUs 4Yepe3 CUTHaim3atop 264, TakoM Kak TIPOMKOTOBOPUTENb WU JPyroe
yCTPOUMCTBO 3BYKOBOU curHaim3anun. [Iponeccopras cxema 250 mMoxkeT ObITh pacrojioeHa B
OTepaTHBHOM LieHTpe MecTa 126paloT, rme pe3ysbTaThl aHAIM3a IOJE3HOTO Ipy3a MOTYT
O0TOOpa)KaThCsl BMECTE C OMOBEINEHUSMH HJIU MPEenynpekaeHnssMUA. B kadecTBe aibTepHATHBBI,
npoueccopHast cxema 250 MoxeT ObITh PacrojioXKeHa B KaOMHe TpaHCTIoOpTHOTro cpenctea 106 u
NOAKJIIOUEHa C TMOMOINBI0 OecrpoBOAHON cBs3u k cetn 220. B camMOXOmHBIX WM Ipyrux
0e3BOAHBIX TPAHCHMOPTHBIX CPEACTBAX, TaKWX Kak KoHTeiiHep 104 pasi mepeBO3KH
7KeJIe3HOI0 POKHBIX I'PY30B, CUTHAJ NPEAYNPEKIAEHUST MOKET ObITh 00paboTaH MHBIM 00pa3oM
IJISL TOTO, YTOOBI BBI3BATh OTKJIOHEHUE WJIU MOMETKY TPAHCIIOPTHOTO CPEACTBA, YTOOBI MOXKHO
OBLIO MPEeANPUHSTH JaJbHEHIINe NeHCTBUS.

Xora BapuaHT ocyuiecTBieHus cucteMbl 200, noka3aHHbli Ha Pur. 2, COAECPKUT
BCTpOeHHbIN mpoueccop 204 B xkamepe 110 u OTHeNbHYIO yAAJEHHYK) MPOLECCOPHYIO CXEMY
230, B Apyrux BapUaHTaX OCYLIECTBJICHHs CHCTEMa MOJKET Co4yeTraTbh B ceOe BCTPOEHHbIE U
yIaJeHHbIe Mpoueccopbl. TakuM 00pa3oM, (PYHKLUH, ONMHUCAHHBIE HUKE KaK BBITIOJHSEMBbIE
YAAJIEHHONW MpPOLIeCCOPHONU ¢xeMo#230, MOTryT BBINOJHATBCS BCTPOCHHBIM IpoueccopoMm 204
wiu JF0OOU APYroi KOMOWHAIMEH MPOIECCOPHBIX CXEM.

Obparumcst k Dur. 3, Ha KOTOPOM MOKa3aHa OJIOK-cxema, u3o0paskaromast OJIOKH KonIa
IUI YOpaBJIEHUsT BCTPOEHHBIM mporeccopoM 204 mns obecrneueHuss (QyHKUMA TOTyYSHHUSI
molOpaxkeHnss u oOo3HaueHHass B wLenoM HomepoMm 300. VYkasaHHble OJIOKM B LEJIOM
NPEACTABIISIIOT KOJbI, KOTOPBIE MOTYT OBITh CUUTAHBI U3 MaMATH 206 B BUI€ MAIIMHOYHUTAEMOTO
HOCUTEJISI NIl YTpaBJeHUST BCTPOSHHBIM mpoueccopoM 204 nns obecrneyeHHs] pa3IMIHBIX
byHkuni. PakTHIECKUH KO ISl peaIn3alii KaKAoro 0Jioka MOKeT ObITh HANMCaH Ha JII0OOM
MOXOSIIIEeM SI3bIKe TpOorpaMMHUpoBaHusi, Hampumep takoMm, kak C, C++, C#, Java w/um
acceMOJIepHBII KOI.

ITpouecc 300monyueHust n3oOpakeHUss HaunMHaeTCs1 B Onoke 302, KOTOPBIA yHpaBisieT

BCTPOCHHBIM  IMPOLECCOPOM 204 AJisi  MHUOUUPOBAHUA  TOCJICAOBATCIIBHOTO  ITOJYYCHUA
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nu3oOpakennii kamepoit 110 B nmpenenax nosnst o63opa 112 xamepsl. Takum obpasom, 6ok 302
MOXET YIPaBIATh OAHUM WM oboumu u3 aatunkoB 130 u 132 m3o0paxkeHus Ui MONyYEHHS
NIOCJIEZIOBATENbHBIX M300pa’ke€HUH, KOTOpble MOTYT NpPUHUMAThCA uepe3 uHTepdetic 210
JAaTYNKOB M300pakeHuss U coxpaHATbecs B mamstu 206. IIpumep nonydeHHOro u3oOpakeHus
nokazan noa Homepom 400 Ha Dur. 4, Ha KOTOPOM H300pakeHHE OTPaHUYEHO TojeM 0030pa
112, moka3aHHBIM B BHZIE MyHKTHPHOTO KOHTypa. Ha mpakTuke m3oOpakeHHs, MOJy4YEHHbIE C
nomomplo  natunka 130 wu3o0pakeHus, OynyT HEMHOIO OTJIMYATBCS MEPCHEKTHBOH OT
U300paKeHHH, TIONyYEHHBIX ¢ MOMOLIBI0 naTunka 132 u3oOpaxkenus. Takum oOpazom, nmpumep
400 m300pakeHHsT TPEACTABJSIET OJHO M3 HM300pakKeHUH, MONy4eHHbIX JuOO natuukom 130
n3o0paskenus, MO0 naryrkom 132 u3odpaskeHus.

3arem Onok 304 ympaBisieT BCTPOSHHBIM mporieccopoM 204 st OmnpenesieHusl TOro,
CYLIECTBYET JIU BEPOSITHOCTb HAXOKAEHHsI TPAHCIIOPTHOTO CPEACTBA U IPy30BOTO KOHTEIHEpa B
npenenax nojsi ob3opa. Takke ynmpaBisiOT BCTPOEHHBIM TipoueccopoM 204 s onpeneneHus
TOTO, COOTBETCTBYIOT JIH TIOJYYEHHbIE NaHHbIE H300pa’KEHHs] KPUTEPHIO MPUTOAHOCTU IS
nanpHeimeidn obpaborku. Takum obpasom, kamepa 110 MOXET HENPEPHIBHO NOJIy4aTh
uzobpaxkeHusi moyisi ob3opa 112, KOTOpble MOTYT COAEpKaTh, a MOTYT W HE COAEPXKATh
TpaHcHopTHOE cpeacTro 106 B mpenenax mojsi 063opa. Eciu cyiecTByeT BEpOsSTHOCTh TOTO, YTO
TPAHCIIOPTHOE CPEACTBO HAXOOUTCA B Mpenenax mojst ob63opa 112, TO BCTPOESHHBIH MpoLEeccop
204 ocyuiecTBisIeT DalbHEHIIee ONpeAesieHue TOTrO, MPUTrOAHbI JIU JaHHbIE H300pasKeHUs AJIs
nanbHelmel oopadorku. Hanpumep, TpancrnoptHoe cpeactBo 106 MokeT ObITh JIMIIb YaCTUIHO
PacmoIokKeHO B mpeaenax mojisi 003opa 112 Ha HEKOTOPBIX U300pPaXKEHHSIX, H BO3MOXKHO, YTO
OyAyT moJyueHbl WIH YK€ TOJIydeHbl Oosee MOAXOAsALINe H300pakeHus, KOTOpbIE COAEpKaT
YeTKUH BUJ TpaHCHOpTHOro cpeacrsa 106, nmonesnoro rpysa 102 u 3eMHbIX nosepxHocTen 402,
OKPY>KaIOIIHUX TPAHCIIOPTHOE CPEACTBO.

Ecin B Onoke 304ompeneneHo, 4YTO M300paKeHHE COOTBETCTBYET KPUTEPHIO
NPUTOAHOCTH, TO YIPABISIOT BCTPOESHHBIM MpoueccopoM 204 st nepexona k 6noky 306. biok
306 ympaBisieT BCTPOCHHBIM IpoueccopoM 204 1 MHULUMHUPOBAHUS CUMUTBIBAHMS JAHHBIX
BbIOpaHHBIX M300pakeHnd u3 nmamsitu 206 1 ux nepenayu uepes uHTepdeic 214 CBs3U U CETh
220 Ha ypaleHHyI0 nporeccopHyro cxemy 230. JlaHHbIe BHIOPAHHBIX U300pasKEHUI MOTYT OBITh
NOMEYEHbl WJIM HWHBIM OOpa3oM CBs3aHbl C HIEHTH()HKATOPOM TPAHCIIOPTHOTO CPEACTBA,
crenepupoBaHHbIM RFID-cuntbiBaTenem 122 B pesynsrare cuntbiBaHus RFID-merku 124 Ha
TpaHcOpTHOM cpenctee 106, Hanpumep, BbhIOpaHHOE U300paKeHHE MOXKET HMETh
UICHTU(UKATOP TPAHCIIOPTHOTO CPENCTBA, BCTPOCHHBIH B MOJIE€ METANaHHBIX M300pakeHUs, U
nepeaaBaThCsl BMECTE C JaHHBIMH H300paskeHHI.

XOTd B NAaHHOM BapuUaHTE OCYLIECTBICHHMS HIECHTH(PHKATOP TPAHCIOPTHOTO CPENCTBA
cunteiBaercsi ¢ RFID-metkn 124, B Apyrux BapHaHTaX OCYINECTBJICHUS HISHTH(UKATOP
TPAHCIIOPTHOTO  CPEACTBA MOKET OBbITh CreHepupoBaH HHBIM oOpazom. Hampumep,
UICHTU(PHUKATOP TPAHCTIOPTHOTO CPEACTBA MOXKET ObITh 0003HAUYEH Ha TPAHCIIOPTHOM CPEICTBE
B mpenenax mnojsi ob3opa 112 xamepst 110 u ompenenern myreM 0OpabOOTKH OTHOTO W3

NOJIYYEHHBIX M300pa)KC€HUH Ui BBIAENEHUs uaeHTuuKaTopa u3 u3oOpaxkeHus. B kadectse
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aNbTepHATHBBI, ONHO W3 TMOJYYEHHBIX H300pakeHHH MokeT ObITh o0oOpaboTaHo C
UCTIONIb30BAaHIEM HEWPOHHOH CeTH, KOTopasi paHee Obuia 0OyueHa IeHepHPOBAHUIO BBIXOIIHBIX
UJIeHTU()UKAIMOHHBIX JAHHBIX AJIs1 MOJy4eHHOro nzobpakeHus. HelipoHHas ceTb MOXET OBITH
o0Oy4yeHa ¢ HCIOJb30BaHWEM Habopa MapKHPOBAHHBIX W300pa’k€HUH TPAHCIIOPTHBIX CPENCTB,
UCTIONIB3YeMbIX Ha MecTe 126 pabot, 1 obecneueHnss BO3MOKHOCTH HISHTU(PHUKALUHI JTF0O0r0
U3 UCMOJIb3yEeMbIX TPAHCTIOPTHBIX CPEACTB C IIOMOIIBIO HEMPOHHOM! CETH.

OOGpatumcst BHOBb kK Dur. 3, Ha KOTOPOM OJIOK-CXema, n300paskaromasi OJIOKH Koja 1ist
VIIPaBJICHUs] MHUKPOIPOLECCOpoM 232 ynaneHHON mnpoueccopHor cxembl 230 mnsg mpuema
JAaHHBIX UW300pakeHHs, TMoKa3zaHa mox obmuMm Homepom 320. brok 322  ympasnsier
MHKponpoueccopoM 232 sl mpueMa JaHHBIX H300paxkeHus oT kamepbl 110. B HexoTOphIX
BapHaHTaX OCYLIECTBIICHHUs], U300paxkeHus: oT odoux aardyukoB 130 u 132 u3oOpaskeHUs MOTYT
nepenasatbesi ycrpoictsoM 100 1 nmpuHUMAaTBECA yAAJEHHON npoueccopHoi cxemon 230. biok
324 NOMOJHUTENBHO YHPABISIET MUKPOMPOLECCOpoM 232 it 3aIUCH TaHHBIX H300pasKeHUs B
ycrpoiictBo 240 OonbpIIOil €MKOCTH Il XpaHeHHs MJaHHBIX. B HEKOTOpBIX BapHaHTax
OCYILIECTBIICHHUsI TaHHbIE N300pa’k€HUs] MOTYT MPUHUMATBCA CO CKOPOCTBIO, KOTOPAsl SIBIISIETCS
CJIMIIKOM BBICOKOH, YTOOBI MOYKHO OBLJIO OCYIIECTBIIATH NAJbHEHINYI0 00pabOTKY B peajbHOM
BpeMeHn. CoxpaHeHHME MAaHHBIX H300pakeHHH B ycTpoiicTBe 240 OONBIIOH €MKOCTH IS
XpaHEHHsl AHHBIX CONEHCTBYET IOCTAHOBKE B OUEpeb AAHHBIX H300pa’KeHHH, OKHUAAIOLINX
nanpHelmeit oOpaboTku. B OonbIIMHCTBE CllydaeB HEMEIUIEHHOE NMPEAOCTABIEHUE PE3yJIbTATOB
aHaM3a TIOJIE3HOTO TIpy3a MOXET OBITh HEOOsA3aTeNbHBIM, OHH MOTYT OBITh 3aJep’kKaHbl Ha
MHUHYTY WM Oojiee M BCe paBHO obecrieunBaTh 3(PPEKTUBHOE U CBOCBPEMEHHOE YBEIOMIICHUE
OTepaTUBHOIO IIeHTpa Ha MecTe 126 pabor.

OObparumcst BHOBb K Dur. 3, Ha KOTOpOM OJIOK-cxeMma, n3obpaskaromasi OJOKH Koaa AJist
YIPaBJICHUs] MUKpOIpoLeccopoM 232 yaaneHHOW npoueccopHoi uenu 230 A BBINOJHEHUs
JOMOJIHUTENbHOW 00paboTky, mokazaHa mnox oOmum HomepoMm 330. Ilpomecc 330

JOTMOJHUTENbHON ~ 00paboTku  HauymHaeTcss B Onoke 332,  KOTOpBI  ympaBiisieT

,
MHUKPOTMPOLIECCOPOM 232 JUTsl CUUTHIBAHMS JAHHBIX M300paKeHUH I HasibHEWIer o0paboTku
CIIeyIOIero n3o0paskeHuss U3 yctporcTsa 240 OONBIION €MKOCTH IJIsi XpaHEHHs JaHHBIX B
namatb 238. 3atem Osok 334 ympapisier MUKporpoueccopoM 232 s o0pabOTKHM JTaHHBIX
m300pakeHni Ui HMOSHTH(QUKALWK HWHTepecyromeld o0JacTH MOJIE3HOro rpy3a BHYTPH
mobpaxkenus. OOparumcsi BHOBb K Dur. 4, Ha KOTOPOM HHTEpecyroImas o0JacTh MOJIE3HOrO
rpy3a obo3HaueHa HOMepoM 404 U mMoOKa3aHa C WCIOJIB30OBAHUEM IyHKTUPHOH JIMHUH,
OKpYy2Karolel pyay B rpy30BOM KoHTeliHepe 104.

3arem mponecc 320 mponomkaror B Osnoke 336. B ciyuae HeoOxommmocTH, TpU
uneHTuUKau uHTEpecyromen obmactu 404 MOJIE3HOTO rpy3a MHKPOMPOLECCop 232 MOXKeT
YIPAaBIATHCS Al T€HEPUPOBAHUS YPOBHsI JOCTOBEPHOCTH, KOJMUECTBEHHO MPEACTABISAIOLIErO
IOCTOBEPHOCTH TOTO, YTO WACHTU(PHUIMPOBAHHAS MHTEPECYIOIIast 00JacTh COAEPIKUT MOJIE3HBIN
rpy3. B stom cnywae Onok 336 ympasisier MUKpomporeccopoM 232 s AalibHEHIIero
OTIPENENIEHUs] TOrO, UMEET JI MECTO COOTBETCTBHE JNOMOJHUTEIBHOMY KPHUTEPHIO 00paboTKH

1N BBIOPAHHOTO M300pakeHUs, HA OCHOBE YPOBHA JOCTOBEPHOCTH, CBSI3aHHOTO C
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uneHTHGUUMpPOBaHHONW uHTepecyromeld oOnacTteio 404 monesHoro rpy3a. Ecmm B Onoke
336ompeneneHo  HECOOTBETCTBUE  HMHTepecyromedi  obmactm 404  mojesHoro  rpysa
JOTIOJIHUTEIBHOMY KPUTEPUI0 O00paldOTKH, TO YHPABJSIOT MHUKpONporeccopoM 232 s
niepexona obpatHo k Oyoky 332 mist 00paboTku cienyromero nodpaxkenus. Ecnu B 610ke 326
OIPENENIEHO COOTBETCTBUE JIONOJHUTENBHOMY KPUTEpUI0 00palOTKH, TO YHPABISIIOT
MHKporponeccopoM 232 st nepexona K 010ky 338 mis 00paboTku cienyroImero n300pakeHus
B OUepenu.

3arem npouecc 330 nponosskatoT B O0yioke 338, KOTOPBIH yIIpaBisieT MUKPOIPOLECCOPOM
232 nyisi MPOBENEHUsT aHaIM3a MOJIE3HOTO Tpy3a I MHTepecyromeit obnactu 404 moje3Horo
rpy3a. AHaJIMU3 MOJIE3HOTO TPy3a MOXKET BKJIIOYATh B CeOsl JIFOOOH M3 HECKOJBKUX Pa3IMYHBIX
NPOLIECCOB  aHalM3a. AHAJIM3 TMOJE3HOro TIpy3a MOXKET BKJIIOYATh B cels, Hampumep,
OTpeeNIEHUE TOTO, CYIIECTBYIOT JIH KaKUe-IMOO OTJIMYMMBIE YaCTH MOJIE3HOTO Ipy3a, TAKHE KaK
OoJbLIMe BATYHBI MM IOCTOPOHHUE OOBEKTHI, B Mosie3HOM rpy3e 102. Ha ®@ur. 4 moxer ObITh
oOHapyskeH BanyH 406 1 MoxxeT ObITh ONpPEAENICHO, YTO €ro pa3Mep MPEBHILIAET MOPOTOBBIHI
pasmep pyasl. IToporoselii pasmep MOXKeT OBITh YCTAHOBJIEH HA OCHOBE MaKCHMAJIbHOTO pa3Mepa
BaJlyHa, KOTOPBIH MOKeT Oe30macHO o0padaThiBaThCA € TOMOIIBID OOOPYAOBAHUS IS
00paboTKH, KOTOPOE HUCIOJIB3YETCsl Ha MOCIEAYIOMNX 3Tarnax W MPUHUMAET MOJIE3HBbIA TPy3 OT
TpaHcnoptHoro cpencrea 106. AnanormuHbiM 00pa3oM MOTYT OBITh HIEHTH(PHIHUPOBAHBI
OTIIMYUMBIE YaCTH, OTJIUYHBIE OT BanyHOB. IlocTOpOHHME OOBEKTHI, TaAKHE KaK METAJUIMUECKUe
4aCTH, MOIYT OTJaMbIBaTbCA OT DOKCKaBaropa, MW MUKporpoueccop 232 yaaleHHOU
npoueccopHoi nernu 230 Moker OBITP (PYHKLMOHAJBHO BBIMOJHEH C BO3MOXHOCTBIO
UHUIMAPOBAHUS CO3JaHUsI CHTHAIA MPENyNpekaeHnus B MOJOOHBIX ciydasx. 3ateMm Oyiok 338
yIpaBJIsieT MUKPOTIpoIieccopoM 232 1ist mepexona oOpaTHO K 010Ky 332, U mpouecc MOBTOPSIFOT
IS CNenyoImero n3o0pakeHus: B ouepenu. B oqHOM BapuaHTe OCYIIECTBJICHUS MOCTOPOHHUE
00BEKTBI MOTYT ObITh OOHapy»KeHbI MyTeM OOpabOTKM NaHHBIX H300paKEHUH, IMOIy4aeMbIX
kamepoit 110. Ilomxom Ha OCHOBE MAIIMHHOTO OOYYEHHsS MOXKET TMPUMEHATbCS st
oOHapyskeHHsl OOIMUX MOCTOPOHHUX OOBEKTOB, KOTOPBIE MOTYT BKJIKOYATh METAJUINYECKUE
UHCTPYMEHTBl W/WIM 4YacTh 3yObeB KOBIIOBOTO MOTrPY3UHKA, HCIOJIB3YEMOTO JUJIsl 3arpy3Ku
noje3Horo rpysa 104 B tpancnoptHoe cpeactso 106. B HEKOTOPBIX BapuaHTax OCYLIECTBJICHUS
BO3MOXKHO TOJIy4eHHE HM300paKeHUI C HMCIOJIb30BAaHHEM JUIMH BOJIH B MH(PAaKpacHOH YacTu
CHIEKTPa, TIOCKOJIbKY OoJiee BBICOKHE YPOBHU MH(PAKPACHOTO U3JYYEHHUS B TIOJIE3HOM Irpy3e 104
MOTYT YKa3blBaTh HA METAUIMYECKUN WM APYrod MOCTOPOHHUI OOBEKT B MOJIE3HOM TpY3€,
KOTOPBIN OTIMYAETCS MO TEMIIEPATYpe OT OKPYKAIOLIETO MOJEe3HOIO Irpy3a.

B nanHOM BapuaHTe OCYLUECTBJIEHUs yAajeHHas npoueccopHas cxema 230 BbINONHsSET
YKa3aHHYIO JOTOJNHUTENbHYI0 00paboTky. Unentndukanns naTepecyromei 00aacTu moje3Horo
rpy3a W/WiIH NOCIEAYIOINNA aHAIN3 TI0JIE3HOTO TPy3a MOTYT MOTPe0OBaTh MHTEHCUBHOM paboThl
mpoueccopa, ¥ OHH MOTYT OBITh HE 3aBEPLICHBI A0 MOJNYYEHHs OTIOJHUTENbHBIX JIaHHBIX
u3o0paxkenus kamepoit 110 . B npyrux BapuaHTax OCyIIECTBICHUS BCTPOSHHBIN mnpoueccop 204
B ycrpoiictee 100 Mosker ObITH BBINOJHEH € BO3MOJKHOCTBIO obecneueHust Tpedyemoil

POU3BOJUTENBLHOCTH 00pabOTKHU JUIsl BBIMOJNHEHHS UIEHTH(PUKALIMNA UHTEPECYIOLIeH 00nacTi u



14

aHaJau3a IOJIE3HOIO Ipy3a B MO CYLIECTBY pPEajlbHOM BpEeMEHH. B Takux ciydasx aHaius
MIOJIE3HOTO TPYy3a MOKET OBbITh YIPOLIEH VIl TOTO, YTOOBI COCPEAOTOYUTHCS HA OJHON (PYHKLINH,
TaKOM Kak OOHapy»KeHHE BaJyHa, YTOOBI YMEHBIINTH TPEOOBaHUS K 00pabOTKe AJIsi BCTPOSHHOTO
npoueccopa 204.

B HekOTOpbIX BapuaHTaxX OCYINECTBICHMS pacrpenenuTesnbHas kopoOka 118 mosker
obecneynBaTh HENPEPBIBHYIO MNoxady nuraHus Ha jammbl 114 m 116 B yCIOBUSIX HU3KOH
OCBEIEHHOCTH il obecredeHus: OOHAapy’>KeHUs TPaHCHOpTHOro cpenacrsa 106 u Hanuuus
JIOCTaTOYHOTO OCBEUICHMs Uil IeJiell mosyueHus uzoOpaskeHui. B apyrux BapuaHTax
ocyuiecTBiaeHuss jgamnbel 114 u 116 MOryT mnosydarb NUTaHUE 4Yepe3 pPaCHpeeIUTENbHYIO
kopoOky 118 numb nMpu HaIUYMM TPAHCMOPTHOrO cpexactsa. B kauwectBe mpumepa, RFID-
cunThiBaresib 122 MokeT ObITh PACMONIONKEH Ha PACCTOSHUU APYT OT JAPYyra OTHOCHTEIBHO
¢depmbr 108 Takum oOpa3om, 4YTO mpH OOHAPYKEHHH TPAHCIOPTHOTO CPEIACTBA MEpen
npoxoxkaeHneM noxa kamepoi 110 curnan nepenaercs mo kabenmto naHHBIX 218 Ha BBOA/BBIBOA
208. Berpoennsnii mponeccop 204 MokeT OBITh JAOMOJHUTEIBHO BBIMOJHEH C BO3MOKHOCTBEO
WHULMIPOBAHUs NMOAAYM NMUTaHMs HA jamnbl 114 u 116 nepen npoxoxkaAeHUEM TPAHCIOPTHOTO
cpeactsa o kamepoit 110. Bo m30exxanue ucnyra BOOUTENsS TPAaHCHIOPTHOTO cpenctea 106 us-
3a pe3koro BKJrOUeHus jamm 114 u 116, ypoBeHb SIPKOCTH MOXKET ObITh MMOCTENEHHO yBEJIUYEH
nocie OOHApPYXKEHHs TPAHCIOPTHOTO CPEACTBA, a 3aTeéM CHIDKEH II0CHe TIOJyYeHHs
HEOOXOIUMBIX N300pasKeHHIH.

IIpumep mpouecca peanusauuu Onoka 304 mporecca 300 mokazan Ha @ur. 5. J{ns
kaMmepsl 110, nmeroiei ABa pacnoIOKEHHBIX HA PACCTOSAHUM APYT OT Apyra aarduka 130 u 132
n300pakeHusi, BCTPOCHHBIM mponeccop 204 MokeT OBITh BBIIOJHEH C BO3MOXKHOCTBIO
00pabOTKM TMONY4EHHbIX TIE€PBOIO U BTOPOrO JBYMEPHBIX H300pa’keHMH C pa3HbIX
NEePCIEKTHUBHBIX TOUEK 0030pa Ui TeHePUPOBAHMS TPEXMEPHOro o0Jiaka TOYEK, CONEepIKaIero
TPEXMEpHbIE KOOPAMHATHI TPAHCIOPTHOIO CPEACTBA U IPY30BOrO KOHTeiHepa. BcTpoenHbli
niporieccop 204 MOXET pean3OBbIBaTh CTEPEOCKONMUUECKUN MPOLECC, B KOTOPOM CPaBHUBAKOT
NepBOE€ M BTOPOE M300pa’KE€HUs Ui HAXOXIEHUWs] COBMAJAIOINUX NMPU3HAKOB, M HCTIOJNB3YIOT
CABUT WJIM HECOOTBETCTBUE MEKAY COBMAJAIOIIMMU NPU3HAKAMU AJIs1 ONIPENETIEHUS TPEXMEPHBIX
KOOPIWHAT JUIs COBMAJAIOMINX MpU3HAKOB. Habop TpexMepHBIX KOOPAUHAT MOXKET ObITh Ha3BaH
TPEXMEPHBIM O0JIAKOM TOUEK.

I'enepupoBanne uWHPOpPMALMK B BHIE TPEXMEpPHOro objaka TO4YeK obecneunBaer
ynoOHoe MacmrabupoBaHue W300paKEHUH JJIsi  OnpeneseHus (U3NYECKHX Pa3MepoB,
CBSI3aHHBIX C IMOJIE3HBIM rpy3oM 102. B npyrux BapmaHTax OCYIIECTBJICHHS 00pabOTKa MOKET
ObITb OCHOBaHa Ha HH(GOPMAIMH ABYMEPHOrO H300paKeHHs, HApsy C IOMOJHUTEIbHON
Macurradupyromeii nHpopmanueid. Hanpumep, eciiu U3BeCTHBI pa3Mepbl IPY30BOro KOHTEHHepa
104 TpancnoptHoro cpeactsa 106, To 1ByMepHOE M300pakKeHNE MOXKET OBITh MacIITaOUPOBAHO
Ha OCHOBE KpaeB IPy30BOro KOHTEHHepa. B HEKOTOPBIX BapuaHTax OCYLIECTBIIEHUs, €CIH OAUH
u3 natunkoB 130 u 132 m3o0paxkeHus: cran HepaOOTOCIIOCOOHBIM M3-3a IPSA3HM HA JIMH3aX WU
APYTUX HEMOJa0K, 00padOTKa MOXKET BBIMOJIHATHCS HA OCHOBE ABYMEPHOI HH(pOpMALHH.

ITpouecc 304 HaunHaetcst B 6yoke 500, KOTOPBII yNpaBisieT BCTPOSHHBIM MPOLIECCOPOM
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204 s reHepUpPOBAHMS NAHHBIX B BUAE TPEXMEPHOro objaka TOYEK Ha OCHOBE IEPBOTO U
BTOPOro M300pakeHUH, monmy4deHHbIX natdyukamu 130 u 132 uzoOpakenus. 3arem Osok 502
YIIPaBJIIET BCTPOCHHBIM NpoueccopoM 204 11l CUMTBIBAHUS BBICOTHBIX KOOPAMHAT JJISl KAXKAON
TPEXMEpPHOW TOYKU B JAHHBIX B BUiE oOnaka Touek. 3aTeM Onok S04 ynpaBiisieT BCTPOSHHBIM
npoueccopoM 204 Ui CUMTBHIBAHMS NMEPBOW KOOPAMHATBHI B JAHHBIX B BHAE OOJaKka TOYEK U
OTIpeneNieHus] TOrO, MPEBBINAET JU COOTBETCTBYIOLIAs BBICOTHAsI KOOPAMHATA MHHHMMAJIBHYIO
OKUAAEMYH0 BbICOTY S06 rpy3oBoro koHteitnepa 104.

Kak noka3ano Ha ®@ur. 6 mis mecta 126 paboT, CreHepUPOBAHHOE TPEXMEpHOe 00JaKo
Touek OyneT conmepkaTh TPEXMEpHbIe KOOPAMHATHI TPAHCIIOPTHOTO CPEACTBA U TIPY30BOTO
KOHTelHepa B cucreme koopauHat 600x, y, z. TpexmepHoe 00JaKO TOYEK TAKKE MOXKET
CoZep KaTh TPEXMEPHbIE KOOPIMHATHI IJIsl OPYTUX OOBEKTOB, HANPHUMEP TAKHUX, KaK 3eMHas
MOBEPXHOCTh U YaCTU BepTUKaJIbHOTO 3neMeHTa 120 apxu. Oxupgaemas MUHHUMAaJbHasl BbICOTA
506 moxer ObITh ycTaHOBIeHa It Mecta 126 paboT Ha OCHOBE W3BECTHOH BBICOTHI
TPAHCIIOPTHBIX CPENCTB, PabOTAINUX HA TAHHOM MecTe pador (T.e. Ha BbIcOTe Z; HA Dur. 6).
Hcnonp3oBaHre MHUHUMAIBHONW OXHIAeMOH BBICOTBI S06 MOXeT ObITh OCOOEHHO IMOJIE3HBIM B
TeX ClydasXx, Korga TpaHCmopTHoe cpenctso 106 mpencrtaBisier coboil  O4YeHb
KPYIHOTa0apuUTHBIA KapbePHBIH CaMOCBaNl. XOTS U APYrHe TPAHCIIOPTHBIE CPE/ICTBA, TAKHUE KaK
MaJIOJIUTPA)KHBIE TPY30BbIE aBTOMOOWIJIM, MOTYT Mepecekarb nosie odzopa 112, monyuyeHHbIE
U300paKeHUsT MOTYT OTOpPAchIBATBCS BCTPOEHHBIM mpoueccopoM 204 xamepnsl 110 Ha ocHOBe
OTCYTCTBHSI JJAaHHBIX B BUAE O0JIaka TOYEK BBIIE MHUHHMAJIBHOW OXHIaeMoul BbICOTHI S506. B
3TOM Cllydyae MHUHHMajbHas Oxumaemas BbicoTa S06 1y MecTa TOpHBIX pabOT MOXKET OBITh
YCTAQHOBJIEHA BBIIIE, Y€M y HE SBIIAIOLIMXCS KapbepPHBIMH CaMOCBAJAMH OOBIYHBIX TI'PY30BBIX
TPAHCIIOPTHBIX CPEACTB, OOBIYHO JKCIUIyaTHPYeMbIX Ha MecTopokaeHusix. Ecam B Onoke
S04BpICOTHAsE KOOpAMHATA HE MPEBBIIIAET MUHUMAJBHYK) OXUAAeMyH BbIcOTy 506, TO
YIPaBJSIIOT BCTPOEHHBIM Mporieccopom 204 s nepexona k Osioky S08. brnok 508 ympasmiser
BCTPOEHHBIM MporeccopoM 204 s ynaneHus TPEXMEpPHBbIX KOOPIMHAT M3 JAaHHBIX B BUE
obsaka Touek. Takum 00pa3oMm, JIOObIe TpeXMepHble KOOPAHHATHI B O0JIaKe TOYEK, MMEIOIIHE
KOOPIUHATY Z, MEHbIIYIO Z;, Oy YT UCKIIIOUEHBI U3 PACCMOTPEHHSI.

3arem npouecc 304 nmpopoirkaroT B Oy0ke S12, KOTOPBIN YIPABJISET MUKPOIPOLIECCOPOM
204 nnst onpeneneHys TOro, MOMANA0T JIM 3HAYEHUsT KOOPAUHAT X M Y BHYTPb nopobnactu S14
obmaka touek. OOpatumcst BHOBb K Pur. 6, Ha kotopoM monodnacte S14 obnaka Todek
NOKa3aHa B BUJE KOHTYypa, U B JaHHOM BapUaHTe OCYIIECTBJIEHMs] OHA MPOXOAMUT JIUIIb B
npezenax LEeHTPaJbHOro y4actka moJisi ob63opa 112. Takum obpasom, momodnacte 514 obnaka
TOYEK ONPEAENSAeTCs KaKk KyOM4ecKuil o0beM, MpencTaBleHHBI B CUCTEME KOOPAUHAT X, Y, Z,
o0o3HaueHHOI HOMepoM 600, 1 MPOXOAAIINN MEKAY KOOPAUHATAMU X1,V1,21 U X2,)2,22. Pazmep
YKa3aHHOTO KyOmueckoro obbeMa MOKeT ObITh YCTAHOBJICH B BHIE JAOJH, TaKou Kak 1/3 wmm 1/4,
nosst o63opa 112. Eciau kKoopAMHATEL X B Y TOUKH HE HaXOASTCA BHYTpH nopobnactu 514 obnaka
TOYEK U 3TO OIpenesneHo B Onoke 512, TO ympaBisiOT BCTPOEHHBIM mpoueccopoMm 204 ms
nepexona k 6yoky 508, B KOTOPOM yAaJISIOT AAHHYIO TOUKY M3 JAAHHBIX B BHJIE OOJIaka TOYEK.

3arem Onok 508 ympasisieT BCTpOeHHBbIM mporieccopom 204 nist nepexona k Onoky 516. Ecnu B
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6moke S12 ompeneneHo, YTO KOOPAMHATHI X M ) TOYKU HAXOIATCS BHYTpH mopobmactu 514
o0naka TO4YEK, TO COXPAHAIOT JAHHYI0O TOYKY B JAaHHBIX B BUAE OOJaka TOUEK U YIPABISIFOT
BCTPOEHHBIM npouieccopoM 204 st nepexona k 01oky 516. biok 516 ynpaBisier BCTpOSHHBIM
npoueccopom 204 st ompeneneHus Toro, Obuta U oOpaboTaHa TOCIENHSST KOOpIWHATA B
IaHHBIX B BHAEe oOjaka Tovek. Eciu Her, TO 0ok 516 ympaBisieT BCTPOSHHBIM MPOLIECCOPOM
204 nns mepexoma Kk Onoky 510, KOTOpBI ympaBisieT BCTPOSHHBIM MPOLIECCOPOM ISt
CUUTBIBAHUS CIIEAYIOIIEH BBICOTHON KOOPANHATHI U IOBTOPHOTO MPOXOXKIeHus 0yokoB S02-516.
Ecnu B Onoke 516 omnpenesneHo, 4TO MOCHIEAHSsT KOOPAMHATA B JAHHBIX B BUAE 00JjaKa TOYEK
Obl1a oOpaboTaHa, TO YIPAaBISIOT BCTPOSHHBIM mporieccopoM 204 nns nepexona k Oyoky 518.
Takum obpasom, Osoku S04 u 512 nmpenBapurepbHO 00pabaThIBAIOT JaHHBIE B BUAE OOJaka
ToueK U obecreunBarOT 3P PEeKT YMEHbIIEHUS] KOJUYECTBA TOYEK C OCTABJICHHUEM JIIIb TOYEK,
NOMAJAIINX BHYTPh nojoOmacti S14 obnmaka TOYEeK, KOTOpAas TAaKXKe B IEJIOM LIEHTPUPOBAHA
otHocurenbHO apku 108 u kamepsr 110. Drta mpenBaputenbHas oOpabOTKa CYIIECTBEHHO
CHIDKAET KOJINYECTBO KOOPAMHATHBIX TOUEK B IAaHHBIX B BU/IE€ 00JaKa TOUYEK.

3arem Ook 518 ynpasiisieT BCTpOSHHBIM TporieccopoM 204 1ist BBIMUCIICHUS INIOTHOCTH
Touek (D) s OCTaBIIMXCS TOYEK B JAHHBIX B BUAe oOJaka Touek. IIOTHOCTh TOUEK MOXKET
OBITH OmpeneneHa Kak KOJIMYeCTBO KOOPAMHATHBIX TOYEK Ha equHHULY oObema. UToObI OLIEeHUTH
PD nnsa obnaka TOYEK, MOTYT HMCHOJIb30BATHCS PA3UYHbIE BHIbI AIPOKCUMALNHU, W (PYHKIIUH
s 3¢pdexTuBHON oneHkn P B HeIOM AOCTYMHBI U MOTYT OBITH JIETKO pPEaJM30BaHbl Ha
BCTpoeHHOM mpoueccope 204. 3arem 6ok 520 ympasiisieT BCTPOSHHBIM mporieccopom 204 st
OTIpeNieNIeH!s] TOro, OOJbIle JIM BBIYHCICHHOE 3HadeHue P moporoBoro 3HaueHus FPDS22.
Hanpumep, noporosoe 3HaueHue P/)S522 MoxeT ObITh NIPEIBAPUTENBHO ONPENEIEHO Ha OCHOBE
THIA NPOBOJUMOrO aHaiIu3a MoJie3HOro rpysa. IloporoBoe 3Hauenue PDS22 moxer ObITH
YCTaHOBJIEHO HHUXKE, €CIIU OHO TpeOyeTcs JIMIIb Ui BBIIOJHEHUS OOHApYy>XEHUs! BAIYHA, B TO
BpeMsl Kak JJisl TOJIHOTO aHajmm3a (QparMeHTanuu MoxeT mnorpedoBarbcsi Ooyiee BBICOKOE
noporosoe 3Hauenue PD.

Ecnu BbruucnenHoe 3HaueHue PD He Oosblie moporoBoro 3HauyeHus PDS22, dro
onpenenieHo B O6Jioke 520, TO yNpaBJsiFOT BCTPOEHHBIM mporieccopom 204 miis nmepexona k OJIOKy
524, rnme BBIOMpAIOT ClEAyIOINEe TMOJYYEHHOE H300paskeHHE, W YIPABISIOT BCTPOESHHBIM
MPOLIECCOPOM JIJIsl IOBTOPHOTO MpoxoskaeHus 010koB S00-518. Ecnu B 65oke 520 onpeneneHo,
YTO BBIYUCJIEHHOE 3HaueHue P Oojbine MOpOroBoro 3HavueHuss PDS22, TO ympaBisIFOT
BCTPOEHHBIM TipouieccopoM 204 st nepexona k 0y10ky 526. biok 526 ynpasisier BCTpOSHHBIM
nporeccopoM 204 nnsi BeiOOpa u300pakeHWsl Uil NalbHEHINed mepenavydl Ha yIaJeHHYIO
npoueccopHyro cxemy 230 B Oioke 306 npouecca 300, mokazanHoro Ha @wur. 3. 3aTeM mporuecc
304 mpopmomkaercss B Onoke 528, KOTOpBIA ympaBisieT BCTPOEHHBIM mpoueccopoM 204 mms
npepbiBaHus 00pabOTKM HanbHEHIINX HW300pa’keHHi, MOKa HE UCTEYET Nepuoj OunaHus. B
OHOM BapHaHTE OCYILIECTBIEHHUs MNEPUOJ OXHUIAAHUS MOXKET OBITh BBIOPAaH TakUM 00pas3oM,
9TOOBI MPEAOCTABUTH TPAHCIIOPTHOMY cpencTBY 106 10CTaTOYHO BpEMEHH UIsl BBIXOAA U3 IOJIS
o030pa 112, u oH MOXeT ObITh OCHOBAH Ha OKHUAAEMOW CKOPOCTH IBM)KEHHUS TPAHCIIOPTHOT'O

cpencrBa. bnok 528 obecneunBaer 3¢gdext mnpenorBparneHuss oOpabOTKH JOMOJHHTEIbHBIX



17

U300pakKeHU TOTO K€ CaMOro TPAaHCHOPTHOro cpencrsa 106 mocie Toro, Kak M300paskeHue,
COOTBETCTBYIOIIEE KPUTEPUIO TNPUTOAHOCTH, OBIJIO BBIOPAHO W TEpPENaHO Ha YAAJEHHYIO
nponeccopuyro cxemy 230 . Eciu B nmpenenax mosst o63opa 112 kamepsr 110 HET TPaHCTIOPTHOTO
CpencTtBa, TO MpenBapuTesbHas oOpaborka B Onokax 502-504 Ha OCHOBE MHHHMAJIBHOM
okuzaeMoil BbICOTBI S06 mpuBeneT K O4YeHb HU3KOMY BBIYHMCIEHHOMY 3HaudeHuro PD nams
JaHHBIX B BHAE OOJlaKka TOUYEK BCJIEACTBHE MCKIIOUEHHMsS KOOPAMHAT HAa YPOBHE 3E€MHBIX
nosepxHocTeil 402. XoTs B JaHHOM BapuaHTe OCYLIECTBJICHHs Ul JanbHelineld oOpaboTku
MOKeT ObITh BBIOPAHO JIMIIb OJHO M300pakeHUE, UMEIoINee NOCTATOYHYIO TUIOTHOCTh TOYEK, B
APYTUX BapHaHTAaX OCYLIECTBJICHUS AJIS LeJieil nanpHeimeii 00paboTku MOXKeT ObITh MmepenaHo
Oonee yeM OTHO H300paKEHUE.

B BapuaHTe OCyIlIECTBJIEHHs, ONUCAHHOM Bbille, Kamepa 110 BbIMOJHEHA C
BO3MOJKHOCTBIO TIOJIYYEHHUSI MEPBOTO M BTOPOro M300paKEHHH C MOMOIIBI JBYX (DU3HUYECKH
PACTIONOXKEHHBIX HA yOAJIEHUH Apyr OT apyra aataukoB 130 m 132 uzoOpakeHus, a B IpPyrux
BApUAHTAX OCYIIECTBJIICHUS Kamepa MOXET HMeTb OAMH JaT4MK u300pakeHWs. B Takux
BApUAHTAX OCYINECTBJICHUS YKa3aHHBIH OAMH JNATYUK U300paKEHHS MOXKET ObITh BBINOJIHEH C
BO3MOYKHOCTBIO TOJYYEHHsI MEPBOTO M BTOPOro M300pa)KeHMH, OTCTOSIIUX APYr OT APyra BO
BpeMeHH. TakuMm o0paszom, IBHKEHHE TPAHCHOPTHOro cpenctsa 106 mpu mepecedeHuu Mot
o030pa 112 Oyner obecrneunBaTh N300paKEHHS C ABYX Pa3HBIX MEPCIEKTUBHBIX TOUEK 0030pa,
KOTOpbIe (M300paXkeHNsT) MOTYT UCIIOIB30BAThCS ISl CO3AAHUS TPEXMEPHOTO 00J1aKa TOUeK.

Crepeockonnyeckye MpPOLECChl ANl T€HEPUPOBAHMSI TPEXMEPHBIX NAHHBIX 3aBUCST OT
TEKCTYPBI, UTO COAEHCTBYET UASHTU(UKALUU TOUEK Ul ONpPEeAeNIeHUs HECOOTBETCTBHUSI MEXKAY
u3oOpaxkeHusAMU. Takum 0Opa3oM, MIOTHOCTh TPEXMEPHOro o0Jaka TOUEK SIBJIAETCS YAOOHBIM
NPENCTABICHUEM TEKCTYpPbI MOJNy4eHHOro n3oOpaxenusi. Takum oOpa3om, OyneT uMeTb MeCTO
CYIECTBEHHOE OTJIMYHE IUIOTHOCTH oOjaka TOdYeK, eClu B mpenenax mnoist ob3opa 112
TPAHCIIOPTHOE CPEACTBO OTCYTCTBYET, YTO COAECHCTBYET OLICHKE KPUTEpPHUsl NPUIrOJHOCTH HA
OCHOBE IUIOTHOCTH OOjlaka TOYeK. AJIbTEPHATHBHBIC CHOCOOBI T€HEPHPOBAHUS TPEXMEPHOTO
oOnaka TO4YeK MOTryT OBITb MeHee 3aBHCUMbI OT TEKCTYpbl M, TaKuM O0pa3oM, MeHee
YyBCTBUTEJIBHBI K TOMY, NMPUCYTCTBYET JIM TPAHCIIOPTHOE CPEACTBO B IMpenenax moJyisi o03opa
112. B 3TOM cilydae MOXKET MCHOJb30BAThCSl NPEABAPUTEIbHOE 3HAHNE T€OMETPUN OKUIAEMBIX
TPAHCTIOPTHBIX CPENCTB I ONPENENICHHsI TOrO, COOTBETCTBYET JIM MOJYYEHHOE H300pakeHHe
KpUTepUI0 mnpurogHoctu. Hampumep, nBymepHas TOpU3OHTalbHAas IUIOCKOCTb, NPOBEAECHHAs
gyepe3 TpEeXMEpHOe O0JIAaKO TOUEK Ha JOCTATOYHOH BBICOTE HAJA 3€MJIEH, NOJDKHA 00ecrednBaTh
BbIJIEJIEHHE TPU3HAKOB, KOTOpbIe MOKAa3bIBAIOT THUIIOBOE COOTHOLIEHHE CTOPOH KapbepHOTro
camocBana. Takum oOpa3oMm obecreuynBaeTcss BO3MOKHOCTb AOCTATOYHO OBICTPOH 0OpaboTKH
U300paKEHUH Ui OTPENEeNeHUs] TOro, MPUCYTCTBYET JIM THUIIOBAs T€OMETPHs TPAHCIIOPTHOTO
cpenctBa B mpeaenax mojisi ob3opa 112, wm gy omnpeneseHHs TOrO, MPEACTABISET JIH
TPAHCIIOPTHOE CPEACTBO UHTEPEC, WU OHO SIBJIAETCS] TPAHCIIOPTHBIM CPEACTBOM APYrOro THIIA,
TAKAM KaK MaJIOJIUTPAKHBIN IPy30BOi aBTOMOOUJIB.

Bapuant ocymectsienus nponecca 300 mosnydeHust U300paKeHHA, ONMMCAHHBIA BBILIE,

NPUBOIUT K BHIOOPY OHOIO HM300pa)K€HHs, COOTBETCTBYIOINErO KPUTEPUI0 NpUroaHocTu. B
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APYTUX BapHaHTaX OCYIIECTBIEHHs BCTPOeHHBbIN mpoueccop 204 kameprr 110 moxxer ObITh
(YHKLMOHANBHO BBINOJHEH C BO3MOJKHOCTBIO BBIOOpPAa HECKOJBKUX HM300paXeHUH W3
NIOCJIEZIOBATENIbHO ~ TNOJYYEHHBIX  M300pa)X€HUH, KOTOpblE  COOTBETCTBYIOT  KPHUTEPHIO
NPUTOAHOCTH, NMPUYEM KaK[oe BbIOpaHHOE M300paxkeHne 00ecneunBaeT OTJIMYHBIN OT JPYrux
Bua mojiesHoro rpy3a 102. Takum obpasom, Onok 306 mpouecca 300 moxker obecreunBaTh
nepenady AaHHBIX M300paKeHUsl AT HECKOJBbKUX BBIOPAHHBIX M300pa’keHHH TPaHCIIOPTHOTO
cpeactsa 106 Ha ynaneHHyO MporeccopHyro cxemy 230 nnst panbHeiieir oOpaborku. Ecmu
JIOCTYITHO HECKOJBKO MOAXOMSLIMX B LEJIOM H300paKEeHHH, TO MOXeT OBbITh peajr30BaHa
JOTOJTHUTENbHAS 00pa0OTKA Il OYMCTKH M300pakKeHUH NJIs yAAaJeHUs] 3aTEMHEHUH WIIN IPYTHX
nedexkroB kadecTBa wu3oOpaxkeHuil. JlanmpHeiimass o00paboTka MOXKET MNpenyCMaTpUBAThH
UCTIOJIB30BAHIE MHOKECTBA BBIOPAHHBIX HM300paKEHUH Ui T€HEPUPOBAHHS HHTEPECYroIei
00JIaCTH TOJIE3HOTO Ipy3a W/WJIH AJIsl aHAJIN3a TIOJIE3HOTO TPY3a, MPU KOTOPOM arperupyroT I
UHBIM 00pa3oM OOBENUHSET NaHHbIE OT Ooyiee 4eM OIHOTO M300paKeHHs IJIsl TEHEPUPOBAHHS
PEe3yJIbTaTOB C MOBBILIEHHBIM YPOBHEM TOUHOCTH MJIU JIOCTOBEPHOCTH.

XOoTs BapuaHThl OCYLIECTBJICHHUS, OMHUCAHHBIE BbIIIE, UCIOJNB3YIOT CTEPEOCKOMNYECKHE
TEXHOJIOTUH 00pabOTKN M300paKeHUH JIsl TeHEPUPOBAHKS JAHHBIX B BUE TPEXMEPHOTrO O0IaKa
TOYEK Ha OCHOBE JIBYMEPHBIX M300paKEHWH, B APYTUX BapHAHTAaxX OCYLIECTBICHHs HAHHBIC B
BU/IE TPEXMEPHOro oOOJaka TOYEK MOTYT TEHEPUPOBATBCS C HCIOJb30BAHMEM JIPYTUX
texHojiorni, Takux kak LIDAR (Light Detection and Ranging, oOHapy»xeHHe u ompeneneHue
JaTbHOCTH C TIOMOINBIO CBETAa), BPEMSIMPOJIETHAsT Kamepa, CKAaHMPYIOIIUH Ja3ep U T.A.
Hanpumep, moxer ObiTb npumeHeH patunk LIDAR nans mosnydeHuss nHaHHBIX B BHIE
TpexMepHOro oOjaka Todek B mpenenax moje odzopa 112, Jlarumk LIDAR moxer ObITh
o0beiMHEeH ¢ AByMEPHOH KaMepoH, KOTopas o0ecreunBaeT AaHHbIE JBYMEPHOrO M300pakeHHs
U1l UAeHTH(UKALK HHTepecyroIel obaacTH.

IMpumep mpornecca misi peanuzauuu Ojioka 334, oTHocsuierocs k mpoueccy 330 s
uneHTU(UKALIMKA UHTEepPEeCyrolnel obnactu, nmokasaH Ha Pur. 7. Kak omucaHo BbIlIE, HAaTYUKH
130 u 132 m3o6paxenus B kamepe 110 mony4yaroT nepBoe U BTOPOE ABYMEPHbIE N300paskeHUs], U
BCTPOEHHBIN mporieccop 204 MOMOTHUTEIPHO TeHEPUPYET JaHHbIE B BHIE TPEXMEPHOro obyaka
TOYEK Ha OCHOBE YKa3aHHBIX IEPBOro M BTOpOro uszobpaxkenuit. B 6moke 306 mpouecca 300
NOJIy4eHUs M300pakeHUi, NMpu nepenade H300paXKeHUs Ui JajbHeWIield oOpaboTku, 1Mo
MEHbLIEH Mepe OJHO U3 MEPBOrO M BTOPOTO JBYMEPHBIX M300pakKEHUH MOXKET ObITh MEPEaHo
Ha YJAJEHHYIO MPOLECCOPHYK cxeMy 230, rae OaHHbIE 3alMCBIBAIOTCA B YCTPOWCTBO 240
OoNBLION €MKOCTH AJISi XPaHEHHsI JaHHBIX. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHS TaHHBIC B
Buzie obslaka TOYEK MOTYT ObITh yAasleHbl BCTPOEHHBIM MporeccopoM 204 mocne 3aBeprueHus
npouecca 304 mo Pur. S u mepemaum MEPBOTO M BTOPOrO JABYMEPHBIX H300pakeHUI Ha
yaaJIeHHYIO0 nponeccopHyro cxemy 230 . B ciydae gatunkos 130 u 132 u3obpaskeHust ¢ BBICOKOH
wiotHocTeio (high density, HD) nBymepHbie n3o0pakeHuss MOTYT MEPEeNaBaTbCs B Pa3pelIeHIH
full HD, Bxmouas useroByro uHpopmaruro. OObMHO 00a U3 MEPBOrO U BTOPOTO ABYMEPHBIX
M300paKeHUH NepefaroTCss M 3alUCBIBAIOTCS B YCTPOWCTBO 240 OOJBIION €MKOCTH IS

XpaHEeHUs] JaHHBIX. XOTA HajibHeWIass oOpadoTKa, BBIMOJHAEMAs YIAJeHHOW IpPOLECCOPHOU
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cxemoii 230, moxker mnoTpeboBaTh TpexMepHOW HH(pOpMauuy, 00paldOTKa, CBA3aHHASA C
reHepUPOBAHHEM JAaHHBIX B BHAE TPEXMEPHOro o0Jiaka TOYEK HAa OCHOBE IEPBOTO U BTOPOTO
IBYMEPHBIX N300pakeHUH BBICOKOM IIIOTHOCTH, KaK OXKHIAETCS, HE NMPHUBEIET K 3HAUUTEJIbHBIM
u3epKKaM IO CPaBHEHUIO C YyKa3aHHOW panpHelined obOpabotkoil. COOTBETCTBEHHO,
TpeXMepHOe O0JIAKO TOYEK MOXKET OBITh pereHepHpOBaHO YAAJNEHHOHW MPOLIECCOPHOW CXEMOMt
230 Ha OCHOBE MEPBOrO W BTOPOrO JABYMEpHbIX H300pakeHuil. B apyrux BapuaHTax
OCYIIECTBJICHUS JaHHbIE B BUAE 00Jlaka TOUEK, FreHepHpyeMble BCTPOSHHBIM IpoLeccopoM 204,
MOTYT ObITh COXpPaHEHbI M MEepPeNaHbl HA YAAJICHHYIO NpoLeccopHyro cxemy 230 . B BapuaHTe
OCYLIECTBJICHHsI, B KOTOPOM JayibHElmas 0o0paboTKa BBIMOIHSETCS BCTPOSHHBIM MPOLECCOPOM
204, nanHble B BuAe oOJlaka TOYEK MOTYT OBITh COXpPAHEHbl Ui JaybHeimeidl oO0paboTku
BCTPOEHHBIM IPOLIECCOPOM.

ITpouecc 334 naumHatoT ¢ Onoka 700, KOTOPBIA ympaBisieT MUKPONpPOLECCOPOM 232
yIAJeHHOW mpoueccopHOi cxembl 230 st BbIOOpa OJHOTO M3 JBYMEPHBIX M300paKeHUH Iis
00paboTKH ¢ LETb0 MASHTHU(UKALNN HHTEPECYIoIeld o0NacTi MOJe3HOro rpys3a. 3aTeM OJIoK
702 yripaBiisieT MUKPOTIPOLIECCOPOM 232 /1Jis TpeABapUTETIbHON 00pabOTKH TaHHBIX IBYMEPHOTO
u3zobpaxkenus. [IpenBapurenpHas obpaboTka B Oi0ke 702 MOKET BKIIIOYATh B Ce0sl ONHY WM
Oonee HeoOs3aTeNBPHO peanu3yemMblx (QyHKIUI oOpaborku m3oOpaxkenus. Hampumep, naHHbIE
IBYMEPHOTO M300payKEHNsI MOTYT ObITh OYMIIECHBI JJIST KOMIIEHCALMH UCKAKEHUH M300paKeHus,
CO371aBaeMbIX CHEMOYHOH ONTUKOH, cBA3aHHOHN ¢ nmatumkamu 130 u 132 nzobpaxenus. [lpu
BU3yaIM3aliii B OoyibiioM mosie  o03opa  112reomeTpuueckue MCKaKEHUsS BCIIEICTBUE
HECOBEPIICHCTB U TOTPEIIHOCTEH BBIPABHMBAHUS CHEMOYHOI ONTHUKU NPOHUKAIOT B JAHHBIE
u300pakeHUss U MOTYT OBITh KOMIIEHCHPOBAHBI ITyT€M BHECEHUS KOPPEKTHPOBOK B JAHHBIE
nu3oOpaxkeHus. JloCTyNHBI pa3auuHble MOAENTH Ui KOPPEKLMH OOMIMX HCKAXEHWH, KOTOpbIe
MOTyT OBITb PEaNN30BaHbI AJIsI OYUCTKH JAHHBIX N300paXKEHUs] HA OCHOBE MapaMeTPOB ONTHKU
IJISL TIOJTy4eHUs] M300paskeHns] WM APYTUX KaJMOPOBOUHBIX JAHHBIX, ONPENENICHHBIX BO BPEMsI
W3TOTOBJICHUS.

B HekoTOpbIX BapHaHTaxX OCYLIECTBIICHHsS INAHHBIE IBYMEPHOTO H300paKEHHS MOTYT
ObITb MPOpEKEHbl JJIsi TEeHEPUPOBAaHUS MeHblIero (ainna JaHHBIX HM300pakeHUs st
UIeHTU()UKALMN UHTEPECYIOMIel 00JacTH MOJIE3HOrO rpy3a. Y MEHBIICHUE Pa3peIleHus JaHHBIX
u3o0pakeHuss oOecreYrBaeT BO3MOXKHOCTh conmelicTBus Oojiee ObICTpoli 00OpaboTke 1O
cpaBHeHHIO C (ailioM naHHBIX u300paxkeHus ¢ paspewmennem Full HD. B oxgHOM BapuaHTe
OCYILIECTBIICHUsI M300pakeHUE BBICOKOH TUIOTHOCTH MOYKET OBITh YMEHBIIEHO A0 YETBEPTU €ro
HCXOHOTO pa3Mepa ¢ LeJbI0 UIeHTH(PHUKAINN HHTEPECYIoel obmacTu.

3arem Onok 704 ympasnser MukponpoueccopoM 232 s 00paOOTKH BYMEPHOTO
u300pakeHuss UIT  WACHTU(UKAIMM  WHTEPeCyrolned o0JacThu TOJE3HOrO rpy3a ¢
UCTIONIb30BaHNEM OOYYEHHOH HEHpOHHOW ceTH. B HEKOTOpBIX BapuaHTaX OCYIIECTBIICHHS
HEWPOHHAs CETh MOXET OBbITh 00yUeHa C UCTIONIb30BaHNEM Ha0Opa MapKUPOBAHHBIX 00yUArOIINX
u3obpaxkernit. HaGop wm3oOpakeHWit MOXKeT BKJIIOYAaTh B CeOsi M300paskeHUsi, Ha KOTOPBIX
pernpe3eHTaTUBHbIE TPAHCIIOPTHBIE CPEACTBA, PENPE3CHTATUBHBIE TI'PY30Bble KOHTEHHEpPBHl U

perpe3eHTaTUBHbIE TOJNe3Hble Ipy3bl 102MoryT ObITh HAEHTH(QHUIMPOBAHBI C TOMOLIBIO
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MapKHPOBAaHHBIX TPAHMULl BHYTPU COOTBETCTBYIOIIMX H300pakeHuil. Ha HexoTophx u3
oOyuaromux n300pakKeHUH TPy30BOH KOHTEHHEp MOXKET He HECTH IOJIE3HBIH TPy3, U TaKUM
o0pazom, moJe3Hbld Ipy3 He OyAeT HACHTU(PULMPOBAHA C TOMOIIBI0 MAPKUPOBAHHON IPAHULIBI.
Ecnmu na mecte 126 pabor paloTarOT TPaHCIOPTHBIE CPENCTBA HECKOJBKHX PAa3HBIX THUIIOB,
UMEIOLIME TPY30Bble KOHTEHHEPBI, TO MOTYT OBITh BKJIIOUEHBI MOAXOMAIINE MapKHUPOBAHHbIE
n300pakeHuss sl OOy4eHUs] HeHMpOHHOH ceTh TakuM oOpa3oM, 4ToObl OHa Obula CHOCOOHA
nenate oOmue BBIBOABI AN o0ecrneueHnss BO3MOXKHOCTH — HMISHTU(HKALUU  Pa3HBIX
TPAHCIIOPTHBIX CPENCTB.

OOyueHne HEHPOHHOH CETH MOXKET TMPOBOIUTHCS B KOHTPOJUPYEMOM MpoILecce
o0y4eHHs, BBINOJHIEMOM Mepen pa3BepThiBaHueM cucteMbl 200 Ha mecte 126 pabor. Takum
oOpa3oMm, HabOp MapKUPOBAHHBIX OOyHAKOIUX H300paKeHUH MOKET OBITh MPeIBAPUTENBLHO
MapKHPOBaH OMEPAaTOPOM-YEJIOBEKOM U HCIOJB30BaH B 00y4aromux Meponpustusix. Omneparop-
YEJIOBEK TAKXKE€ MOJKET ONPENEISTh MapaMeTpbl YIPaBICHUS Al OOy4eHUsT HEHMPOHHOW CeTH,
KOTOpble MOTYT PeryjJupoBaThbCsl AN ONTHUMU3ALMHN MPOU3BOAUTEIBHOCTH HEHPOHHOW CeTH.
OOyueHHast HEWpOHHAasi CEeTb MOXKET ObITb ompeneneHa Habopom 706 HaHHBIX, KOTOPBIM
yCTaHABIIMBAET ApXUTEKTYpy HEHPOHHOM CeTH M OompenenseT COOTBETCTBYIOLIHE MapaMeTpbl
W/VJIN BECOBBbIE 3HAYEHMSI, KOTOPble KOHQUTYPHPYIOT apXUTEKTYPY AJIS BBIMOJIHEHUS] (PYHKLNUN
uIeHTH()UKaINN HHTEpECYoIeli 00JacTh MOJIe3HOTo rpy3a.

Takum obpaszom, Onok 704 ympaBisieT MHUKpoIpoueccopoM 232 mis  mpuemMa
NpefBapUTENbHO OOpaOOTAaHHBIX [AHHBIX JBYMEPHOTO H300paKeHHs W TE€HEPUPOBAHUS
BBIXOJHBIX JAHHBIX U1 WACHTU(UKALMN HHTEPEeCyIolleld o0JacTH Ha OCHOBE YKa3aHHOTO
Habopa 706 naHHBIX O HEHPOHHOI ceTH. B OTHOM BapHaHTe OCYLIECTBIEHHSI BBIXOAHbIE JAHHBIE
MOT'yT MpPEACTaBIATh cOOOH HAOOp MACOK MM OrPaHHUYUTENBHBIX OONAcTeH, KakK MOKa3aHO Ha
@ur. 8. Kak nokaszaHo Ha ¢urype 8, usobpaxkenune 800, umeroriee TpancropTHoe cpeacrso 106
B mose ob3opa 112, uMeeT OrpaHHYHUBAKIIYI0 KOPOOKY 802 TpPaHCIOPTHOTO CPENCTBA,
OrpaHHYHBAMYI0 KOpoOKy 804 KkoHTeliHepa s mepeHoca rpy3a u Macky 806 mose3Hoi
HATPY3KH, TIPH 3TOM KaXaas W3 HHUX YKa3aHa Ha W300pakeHUH CJIOMAHHBIMH JIMHHUSMU.
OrpannunrenbHas pamka 802 TpaHcropTHOro cpencrBa uaeHTH(GHUUUpyeT m3odOpaxkenue 800
KaK CojepsKaliee TPAHCIIOPTHOE CPEACTBO ¢ ypoBHeM noctoBepHocTd 0,99 (T.e. 99%).
OrpannunrenbHas pamka 804 rpy30BOro KOHTeiHepa UACHTU(PULPYET IPAHULIBI, CBS3aHHBIE C
IPY30BbIM KOHTEHHEPOM, C TeM ke ypoBHeM poctoBepHocTu 0.99. U nakonen, macka 806
NOJIE3HOTO Tpy3a HACHTU(UIUPYET HHTEPECYIOINYI0 00JacTh TMOJE3HOrO rpy3a C YpPOBHEM
nocroBepHocTH 0.92. OrpanuuuntensHeie pamku 802 u 804, cozgaBaemble HEHPOHHON CEThHIO,
MOTYT OBITh 0Opa30BaHbl IPAHMYHBIMU MTUKCEIISIMH, A€MAPKUPYIOIIUMH TaHHBIE O0JIACTH BHYTPH
MPOPEKEHHOTO U300PAXKEHHSI.

3arem mpouecc 324 mpopoikaercst B Omoke 708,  KOTOpBI  ympaBisier

2
MHKpOnpouneccopoM 232 njsi OnpenesieHuss TOrO, COOTBETCTBYIOT JIM HIEHTH()HUIHMPOBAHHBIE
MacKM KpUTEpUsiM aanbHelmeir obpaborku. Hampumep, mns Kakmoll M3 OTrpaHUYUTENbHBIX
pamok 802 u 804 MoryT ObITh YCTaHOBJIEHBI IIOPOTrOBBIE YPOBHU NOCTOBEpHOCTH. Ecnn ypoBeHb

JOCTOBEPHOCTH, CBSI3aHHBINA C OrPaHUYUTENBHOU paMkoll 802 TPaHCIOPTHOrO CPEACTBA, HUKE
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noporoBoro 3HaueHusi (Hampumep, 0.85), To m3oOpakeHue MOkeT He OBITh H300paKeHHEM
IPY30BOrO TPAHCIIOPTHOTO CPENCTBA, HJIM OHO MOXET BOOOIIEe He COAepIKaTh TPAHCIIOPTHOE
CPeICTBO, TaK YTO BbIOOp W Mmepenaya ¢ moMOIIb0 kamepbl 110 mMorimu ObITh OMIUOOYHBIMU.
AHanorudHbIM 00pa3oM, €Clii OrpaHu4uTeNnbHas pamka 802 TPaHCIOPTHOrO CPENCTBa MMEET
BBICOKMH COOTBETCTBYIOIIUN YPOBEHb JOCTOBEPHOCTH, HO IPU 3TOM OIPAaHUYMUTENIbHAs paMKa
804 xoHTeliHEpa HE COOTBETCTBYET IOPOrOBOMY YPOBHIO JOCTOBEPHOCTH, TO MOTYT BO3HUKHYTh
npoOjeMbl ¢ HM300pa)keHUeM, KOTOpble OYyAyT NPEensATCTBOBATH YCIMEINHOW JaibHeimein
obOpabotke. JlonmoNHUTEIbHBIE KPUTEPUU 00pabOTKU Takke MOTYT BKIIIOUATh B ceOsl IOTHYECKHe
OTpeNeNIeHUs, KOTOpbIe HCIONB3YIOTCA IJIsl TPEAOTBpalieHuss OOpabOTKH HEMOAXOISLIHNX
NOJIY4eHHBIX n300pakeHwit. Hampumep, ecnu orpanmuurensHas pamka 804 rpy3oBoro
KOHTEHHEepa pPaclojiOKeHa CHAPYKU WM YaCTUYHO CHApPYy>KM OrPAaHUYMTENbHONH paMku 802
TPAHCIIOPTHOTO CPENCTBA, TO 3TO MOKET YKAa3bIBaTh HA HETOIXOIsINee H300paKeHHue, KOTOPOoe
IpHU ero JajbHeleld o0paboTke MOKET MPUBECTH K OLTHOOUHBIM pe3yJbTaTaM. AHAJIOTUYHBIM
oOpasom, ecu Macka 806 mMoONEe3HOro rpysa pacroyiokeHa CHAPYKH MM YaCTUYHO CHAPYXKH
OorpaHu4uTeNbHON paMku 804 rpy30BOro KOHTEWHEpa, TO 3TO TAKXKE MOXKET YyKa3blBaTb Ha
HETIOIXOAsIIIee N300pakeHue.

Ecnu B Onoke 708 ompeneneHO HECOOTBETCTBUE YCTAHOBJIEHHBIM IOPOTOBBIM YPOBHSIM
JOCTOBEPHOCTH, TO YIPABISIOT MHUKpomponeccopoM 232 st mepexona k Omoky 710, roe
BbIOpaHHOE M300pakeHne MapKUPYIOT KaK HEMPUTOAHOE I NajbHelmel oopadorku. biok 710
MOKET YIIPaBJISITh MUKPOIIPOLIECCOPOM 232 1J1sl MAPKUPOBKU COOTBETCTBYIOLINX JAHHBIX B BUJE
IBYMEPHOTO U TPEXMEPHOro odjiaka Touek B yCcTpoucTBe 240 OONBIION eMKOCTH IS XPaHEHHUSI
JAaHHBIX, TAK YTO 00ECIIEUNBAETCS BO3MOKHOCTD YAAJIEHHS STHX TaHHBIX.

Ecnu B Gnoke 708 onpenesneHO COOTBETCTBHE YCTAHOBJIEHHBIM IOPOTOBBIM 3HAYEHUSIM
YPOBHSI AOCTOBEPHOCTH, TO YIPABJSIFOT MHUKpOMpoueccopom 232 misi nepexona k Oynoky 712.
brnok 712 ymnpaBiser MuKporpoueccopoM 232 s BBINOJHEHUS MOCTOOPaOOTKM TaHHBIX
u300pakeHuss BHYTpH HHTepecyrolneii obnactu. IloctoOpaboTka MoOkeT BKIJIIOUaTh B cels
00pabOTKy MaHHBIX M300pAKEHUs I YCHJIEHUS 3aTE€HEHHBbIX 00JacTel, KOTopble 00pa3yroTCs
BCJIEICTBUE TOIO, YTO CTOPOHBI I'Py30BOro KOHTeiHepa 104 3aTEHSAIOT HEKOTOpbIE YYACTKH
nojiesHoro rpy3a 102. Hanpumep, MOkeT ObITh pEaNM30BAHO MAHHUITYJIMPOBAHUE LIBETOBOM
WHTEHCUBHOCTBIO C TIOMOLIBEO HEHPOHHOW ceTu aisi oOecrieueHust OoJjiee YETKHUX BXOJIHBIX
JAHHBIX IS aHAJIM3a MOJIE3HOrO rpy3a. B Tex BapuaHTax OCylLIeCTBIIEHUs, B KOTOPbIX Macka 806
TNIOJIE3HOTO I'Py3a YCTAHOBJIEHA HA OCHOBE JJAHHBIX M300paKeHHsI, KOTOPbIe ObUTH MPOPEKEHBI B
omoke 702, moctoOpaboTka MOXKET BBIMOJHATHCS HA OCHOBE MCXOIHBIX BBIOPAHHBIX TaHHBIX
n300paKkeHNsT BBICOKOH TUIOTHOCTH, COXPAHEHHBIX B ycTpoiicTBe 240 OonbLiol eMKOCTH A
XpaHeHus1 HaHHbIX. Takum oOpasom, mocTtoOpadoTka Oyaer BKJIIOYAaTH B ceds mepBoe
COMOCTABJICHUE TPAHUYHBIX MNUKCened macku 806 mnone3Horo rpysa, ONPENETIeHHBIX I
Pa3peKEHHOr0 M300PAKEHHs, C MHUKCENSIMU HCXOMHOTO M300pa’keHMsI ¢ BBICOKOH ONTUYECKON
TUTOTHOCTBIO MepeNl BhITIOTHEHHEM 00paboTKu N300paKeHMsI.

3arem Onok 714 ynpaBisieT MHKpPOIMPOLECCOPOM 232 Uil BBINOJTHEHHS aHAINU3a

NOJIE3HOTO I'py3a Ha JAaHHBIX M300pakeHui, mporurenmux nocroOpadoTky. B omHom BapuanTe



22

OCYLIECTBIIEHUs MHKporpoueccop 232 MoxeT ObITh (PYHKLUHMOHAJIBHO BBINOJHEH C
BO3MOKHOCTBIO IPOBEIEHHUs] aHalIM3a IMOJE3HOTO TIpy3a IMyTeM NPOBEACHMs aHaJINu3a
CerMeHTAlMN B HHTepecyromei odmactu 806 moje3HOro rpysa A ONpenesieHHs] pa3MepoB
OTJIMYMMBIX YacTell MoJie3HOro rpysa. Hanpumep, aHanus nojae3HOro rpy3a MOKET BKJIHOYATh B
ceOsi mpoBeneHHE aHanNM3a (parMEeHTAllMM Ha TOJE3HOM Ipy3e, KaK ONHCAHO B COBMECTHOM
naTteHTHOU 3asiBke Ne 15/752430, aropwr Tafazoli Bilandi u np., mox HasBanuem «Crocod u
yCTpoicTBO  anmst  uaeHTH(UKauuu  (parMEHTHPOBAHHBIX — 4acTell Marepuana BHYTPH
U300paKeHHsT», KOTOpasi BKIIOYEHA B HACTOSLIMI JOKYMEHT MOCPEICTBOM CCBUIKM BO BCeH
CBOEH MOJIHOTE.

Obparumcst k @ur. 9, Ha KOTOPOM NPUMEP pe3yJbTaTa aHajiu3a (parMeHTalUu BHYTPU
uneHTuuurpoBaHHON Macku 806 I MOJIE3HOrO rpy3a, Moka3aHHOH Ha Pwur. 8, mokaszaH mox
HoMepoM 900. B wmenom, anamu3 ¢QparmMeHTanuu, BBINOJHSAEMBIH COMJIACHO Crocobam,
pacKpeITEIM B 3asiBke 15/752430, BrimodaeT 0OpabOTKy MUKCENbHBIX JAHHBIX C UCMOJIB30BAHUEM
CBEPTOYHON HEHPOHHOU ceTH, KoTopas (00padoTKa) MOKA3bIBAET, PACTIONOKEHBI JIU NIHKCETH Ha
KpOMKe (pparMeHTHUPOBAHHON YaCTH MaTepualia, BHYTPU OT KPOMKH (parMeHTHPOBAHHON YaCTH
Marepuaja W B MPOMEKYTKAX MEXKAy (parMeHTHPOBAHHBIMU 4YacTsSMH Marepuaia. B
HEKOTOPBIX PACKPBITHIX BapUaHTaxX OCYLIECTBJICHUs OIpeleJieHHE BBIMOJNHAIOT 110 MEHbLIEH
Mepe YacTUYHO Ha OCHOBE WH(POpPMALMU O ABYMEPHBIX M TPEXMEPHBIX HECOOTBETCTBHSIX.
[TonyueHHast B pe3yJIbTaTe 3TOrO KjIacCU(UKALIUS THKCENIEH 3aTeM MOXKET ObITh TOTIONIHUTEIBbHO
oOpaboTaHa IJsI TPUBA3KH HIEHTH(PHULIHUPOBAHHBIX KPOMOK K (pparMeHTHPOBAHHBIM YacCTsIM
Marepuaia u s obecredeHus: MacTaOMpOBaHUs Pa3MepoB GparMeHTOB.

OO6parumcs BHOBb K @ur. 7, COrfacHO KOTOPOMY, IOCIIE MPOBEAECHUS aHAIN3a TIOJIE3HOTO
rpy3a B Onoke 714 mpouecc 324 mnpomoynkaercs B Ojioke 716, KOTOpBIH ympaBiseT
MHUKPOIIPOLIECCOPOM 232 il ONpPEAesIeHUsi TOrO, UMEET JIM MECTO COOTBETCTBUE KPUTEPUIO
npenynpexneHus. B npumepe, nokasanHoMm Ha ®ur. 9, unentuduumpoBanHblii pparmeHt 902
MOT OBITh WACHTU(UIMPOBAH KAaK BAJYH, pasMep KOTOPOTO MPEBBIIIAET MOPOTOBBIH pasMep
pyasl st 00paboTku B qpyrom obopyaoBaHuu Ha Mecte padot. Ecimu B Onoke 716 onpeneneHo
COOTBETCTBHE KPUTEPHUIO NPENYNPEXKAEHUs, TO YIPABIAIT MHUKpoOIpoueccopoM 232 s
nepexona k Onoky 718. brnok 718 ympasnser MukpompoueccopoMm 232 i nepenavu
NpeaynpekIaoIero CoOoOIeHus: Ha MPOLEcCOpHyo cxeMy 250 yepes ceTh 220, MOKa3aHHYIO HA
Qur. 2. Ilpenymnpexnaromiee cooOlneHne, mnpu ero mnpueme wuHTepdericom 258 cBs3u
npoueccopHor cxemsl 250, obecrneunBaeT reHepHUpOBaHHE MHUKpPOIpoIeccopoM 252 curHaia
NpeAynpekIeHusT B OMEepaTUBHOM LieHTpe Mecrta 126 pabor. Ilpomeccoprast cxema 250
(YHKUHMOHANBHO  BBIMIOJIHEHA C  BO3MOXKHOCTHIO ~ WHHIMHUPOBAHHSI  T'€HEPUPOBAHUS
CHTHAJIN3aTOPOM JINOO 3BYKOBOTO MPEAYNPEKACHUS HYepe3 I'POMKOTOBOPSIIUNA CHTHAIH3ATOD
264, 100 BU3YaJIBHOTO MPEAYNPEKIECHUS Yepe3 AUCIUIeH 262 s mpeaynpexIeHus oneparopa
O HaJIMYUU BaJyHa B MOJIE3HOM IPy3€ TPAHCIIOPTHOIO CPEACTBA.

Ecnmu B Omoke 716 ompeneiseHO HECOOTBETCTBHE KPHUTEPHIO MPEAYNPEKACHUS, TO
YIPaBJSIIOT MHKporpoueccopoM 232 ans nepexoma k Omoky 720. bnoxk 720 ympasmiser

MHKPONPOLIECCOPOM 232 1171 BBINOJIHEHMS, B Cllydae HEOOXOJMMOCTH, HAAJIEKAIINUX 3TAIOB IS
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oTOOpaKeHHsT WIHM Tepeladd pe3yJbTaTOB aHajiu3a moje3Horo rpysa. Hampumep, 3ammcu c
pesynbTaTaMH aHajdn3a (parMeHTallMM IIOJIE3HOTO TIpy3a MOTYT OBITh COXpPaHEHbl IS
MOCJIEAVIOIETO AOCTYMa K HUM TOPHBIX MH)XKEHepOB Ha MecTe 126 padoT aJis MCIOIb30BAHUS
IPU NPUHATHH PELISHUH 10 ropHbIM paboTaM. Pe3ynbTaTel MOTYT yKa3bIBaTh, HAIIPUMEp, Ha TO,
410 HOObIBaEMasi B HACTOSIIEE BPEMS py/ia He SIBJIIETCS ONTHMAIBbHON, U YTO TOPHBIE HHXKEHEPBI
MOTYT NepeOpOCUTb TOPHOIOOBIBAIOIINE PECYPCHI B IPYTOi 3a001.

O6patumcs k @ur. 10, Ha KOTOPOM APXUTEKTypa HEWPOHHOI CeTH sl AeHTH(UKALMN
UHTepecyroleld 00JacTH MOJIE3HOro Ipy3a Moka3zaHa B Buie OJIOK-cxembl rmoa Homepom 1000,
brnoku mnpencTaBisOT (QYHKUMH, pearu3yeMble TOCPENCTBOM OJIOKOB KOIOB, KOTOpBIE
YIPABJSIIOT MUKPOTIPOLIECCOPOM 232 NJisi BBIMOJIHEHUS 3a7a4 00paOOTKY ISl MACHTH(PUKAIIN
UHTepecyromeid o0nacTu ToJie3HOro rpy3a. Peanuzanuss HEHMPOHHOW CeTH OCHOBaHA Ha
apxuTeKType, npeanoxkeHHol B myonukammu «Mask R-CNNy, asropsr Kaiming H. u np., 2017,
KOTOpasi BKJIIOUEHA B HACTOSALIUI JOKYMEHT MOCPEICTBOM CCHUIKM BO BCeH CBOEH IMOJHOTE.
Apxurektypa Mask R-CNN moxker ObiTh peanusoBana ans 3¢pdexruBHOro 0oOHapyKeHHUs
OOBEKTOB Ha HM300paKEHWH TNPU ONHOBPEMEHHOM TI'€HEPHUPOBAHUM MACKH CETMEHTALH IS
KQXI0ro osK3eMIusipa oObekTa. JlaHHAs CKBO3HAas AapXUTEKTypa TpeAcTaBiIsieT coOoi
MHOTOCTYIIEHYaTYI0 HEHPOHHYIO CEThb C MHOJKECTBOM TOJIOB, KOTOpasi 00eCreunBaeT MpOrHO3bI
Ui MHOXECTBA OK3EMIULIPOB OOBEKTHBIX THIIOB, HX OlPAHUYUTENbHBIX pPaMOK U
COOTBETCTBYIOLIUX MAaCOK WJIM IPaHULL.

Heiiponnas cetp 1000 conep:KUT 4€TBIPEXYPOBHEBYIO MUPAMUIAIBHYIO CEThb NPU3HAKOB
(feature pyramid network, FPN), Takyro kak onucanHas B nybnukaunu «IlupamumaibHbie CETH
NPU3HAKOB JJIs1 OOHApyKeHUs1 00BEKTOBY, aBTOph! Tsung-Y1 Lin u ap., 2017, kotopas BKIKOYEHA
B JAaHHBI JOKYMEHT IOCPEICTBOM CCBUIKM BO BCel cBoeil monHote. IIupamupanbHas ceTb
NPU3HAKOB MMOKa3aHa 0000meHHo B Buae OynokoB 1006 u 1010, 1 naHHBIE MPEIBAPUTENBHO
obpaboTtanubix uzoOpaskenuit 1002 momarorcst Ha Bxox 1004 ocTaToOuHON HEHPOHHON CeTH
(residual neural network, ResNet) 1006, Bxozsiimeii B COCTaB MMPaMHIAIBbHON CETH MPU3HAKOB.
Octarounas HelipoHHas ceTb 1006 renepupyer MpHU3HAKH C UCMOJIB30BAHHEM MaruCTPabHOM
CeTH, TAaKOW Kak OcTarouHas HeupoHHas ceThb 101, ommcannas B nyOnukaumu «I ybokoe
ocTaTo4HOe OOyuYeHHe Uil pacro3HaBaHUs M300pakeHwit», aBTopsl Kaiming He u ap., 2015.
MarucTpasibHble CEeTH, NMPEIBAPUTENIbHO OOYYEeHHBbIE MO OOLIENOCTYIHBIM MAacCHBaM JAaHHBIX
€CTeCTBEHHBIX H300pakeHMi, TakuM Kak ImageNet, cmocoOHbI —KiaccHPpUIUPOBATH
300 paKeHUSI IO KATErOPUsiIM OOBEKTOB.

Hannbie ¢ BexonoB 1008 ocraTounoit HeliponHoii cetn 1006 noparorcs Ha Onok 1010
MUPAMUAAIBHON CETH NMPU3HAKOB, KOTOPBII F€HEPUPYET JAHHBIE HA MHOXECTBE BbIXOA0B 1012,
HaxopsIuecs B JUana3oHe OT HU3KOYPOBHEBBIX IPHU3HAKOB C BBICOKOW JAeTanu3auuedl 1o
BBICOKOYPOBHEBBIX CEMAaHTHUECKUX NPEACTaBICHUI BXxomaHOro mzobpaxenus 1002. biox 1010
NUPAMHUIATIBHON CETH MPHU3HAKOB OOBEAMHSAET BOCXOSINNE W HUCXOIAIINE KapThl MPHU3HAKOB,
MIPUHUMAEMbIE W3 OCTaTOYHOW HeHpoHHOU cetn 1006, n reHepupyeT pacCLIMPEHHbIE KapTbl
Npu3HaKkoB Ha BeIxonaax 1012. Jlannaele ¢ BbIxogos 1012 MOryT JOMOJHUTEIBHO UCIIONIB30BATHCS

B HeHpoHHOM cetu 1000 11st TIOKaIM3aN U CETMEHTALUH UHTEPECYIOIUX 0OBEKTOB.
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JInsg  KaXIoro W3 HUCXOOAIMX nyTed nupamupanbHon cetu  1010mpusHakos
obneruennas cerb 1014 perrmoHanbHbIX npeayokeHui (region proposal network, RPN) Haxonut
Te 00NacTh B KapTax MPU3HAKOB, CT€HEPHUPOBAHHBIX C MOMOIIBIO NMupamunanbHoi cetu 1010
NPU3HAKOB, B KOTOPBIX MOTEHLUANBHO MPUCYTCTBYET OAMH UHTEpecyromui oobekT. Cerp 1014
PETHOHANBHBIX TPEUIOKEHUH paH)XKUPyeT Habop sKOpell MO KaKAOMY MECTOIOJIOKEHHIO B
npenenax KakKAOro ypOBHS NUpaMHIbl KapThl mpusHakoB. Ha kakmom ypoBHe st BeIOOpa
HEKOTOPbIX ~MECTOIOJIOXKEHHH HCTONb3yeTcss (DUKCHPOBAHHBIM Imar, W Ui Ka)XIOro
MECTOIOJIOKEHUsT omnpenessiercs: Habop sikopeit. Kaxnapiii Habop sikopeil BkitoudaeT B ceds
TOPU3OHTAJIbHBIE U BEPTUKAJbHbIE PAMKH B pasHbIX MacmuTabax (0ObMHO Tpu MacmTada,
KaXJIbI ¢ TpeMsi sKkopsiMH). UToObI COMOCTaBUTH 3TH 00JIACTH ¢ COOTBETCTBYIOLIMM MECTOM Ha
UCXOIHOM HM300pa)KEHUH, TMPEABAPUTENIHO ONPENENSIOT YKa3aHHbIH HabOp  sIKOpeH.
IIpenckaszaHHble 00JACTH TPUCBAMBAIOT 3TAJOHHBIM SIKOPSIM HAa OCHOBE TEPEKPBITUS MEXKAY
nmapoi sikopeil u oOmactsimu. IlpemnoskeHuss GUIBTPYIOT O HX PaHTY, MaKCHMaJbHBIM
O’KHJIa€MBIM O0JIACTSIM U MEPEKPBITHIO C STAJOHOM C UCIOIB30BAHUEM TIOAXO0/1a TIOAABJICHHSI He-
MakCUMyMOB (non-maximum suppression, NMS). OcrtanbHble 005acTH AOKHBI  OBITH
npeoOpazoBaHbl K (PUKCUPOBAHHOMY pa3Mepy TakuM o0pazoM, 4ToObl K YKa3aHHOMY HaOOpy
NPU3HAKOB MOTJIN OBbITh MPHCOETUHEHBI MHOJKECTBO royioB ceTh. J{ist cOopa Bcex obnacteil Ha
OCHOBE HX OIIEHKH HCTONb3yercs mnporecc 1016 BuipaBHUBaHUS HHTEPECYIOIUX OOJacTei
(region of interest align, ROI align). ITonxox ¢ BblpaBHUBaHUEM HHTEPECYIOINX obnacTeii OyneT
o0ecrieynBaTh Te€HEPUPOBAHME BBIXOAHBIX MAHHBIX (PUKCHPOBAHHOIO pa3Mepa, B KOTOPBIX
KQXXJIbI THKCENb T'€HEPUPYETCs] MOCPENCTBOM BBIOOPKH BHYTPH OOJIACTH KapThl NMPU3HAKOB,
KOTOpasi COOTBETCTBYET JAHHOMY BBIXOJHOMY IUKCeN0. Bce BEIOOpOUHBIE TOUKU YCPENHSIOT, U
HIOJIyYEHHOE Cpe/iHee 3HaueHHe OyeT MPUCBOEHO BBIXOAHOMY ITHKCEJIIO.

B 3aBucuMoCTH OT pasmepa NpeAsIoKeHUN, OHA U3 KapT NPU3HAKOB, CTeHEPUPOBAHHBIX
Ha Bbixoaax 1012 ¢ momormbio nupamuaanbHoi cetd 1010 mpu3HAKOB, MpeacTaBisieT coOOi
IMana3oH pa3MepoB OOBEKTOB, KOTOpble OyOyT HCHOJB30BATBCS JJIsl  BBIPABHHBAHUS
uHTepecyromux obnacteit. JlanHbie ¢ BbixoAoB 1016 MoAarOT B MOJHOCTHIO MPUCOEIMHEHHBIH
cioil wiu Ha ToNoBHOW Oyok 1018 pamMoK Ui TeHepUpOBaHHSI BEKTOpPAa IPU3HAKOB
OTPENEIEHHOTO pa3Mepa Uil KaXKIOW U3 00acTeil. DTOT CIIUCOK BEKTOPOB UCIMOJB3YIOT B ABYX
OTBETBJICHUSX Il TeHepupoBaHus BeposATHOCTU 1020 mpuHAANEKHOCTH KJIAacCy U KOOPAUHAT
1022 orpaHMYUTENBHBIX PAMOK JUIs Kaknou oOjactu. Beixomuble nannbie mporecca 1016
BBIDABHMBAHUSl ~WHTepecyrolned obmacth u  monydeHHble  pesynsrarel 1020, 1022
JOTOJHUTENBHO 00padaThIBAIOT MO KAKIOMY KJIACCY IJIs TeHEPHPOBAHUS OKOHYATEIbHBIX
pesynbTatoB 1024 oOHapyskeHUs M KaKIOro Kiacca. B 3ToMm mporecce OT(GUIBTPOBBIBAIOT
NPEJIOKEHNs] HA OCHOBE OLEHOK BEPOSTHOCTH U BBIYUCISIOT MOJABJIEHHUE HE-MaKCHMYMOB
(non-maximum suppression, NMS) asi KaXXI0ro Kjiacca, Ipu4eM MoJaBJIeHHEe He-MaKCUMYMOB
UCTIONB3YIOT [T 0O0ecnieueH st HAeHTU(UKALIUH KOHKPETHOTO OOBEKTa JIMIIb OAUH Pas.

BpxonHble naHHbIE KapThl NMpU3HAKOB Ha Bbixoaax 1012 mupamunanbHou cetu 1010
NPU3HAKOB MpeoOpa3yoT B MaTpully (UKCHPOBAHHOIO pa3Mepa COTJIACHO OKOHYATEIbHBIM

pesysbTaTaM OOHapykeHus. HCmonb3yloT MOAXOA, CXOXKHH C TPOLECCOM BbIPABHHBAHHS



25

UHTEpecyoIeil 00macTy, U pe3ysbTaThl NEPENaT Ha PSA CBEPTOUYHBIX CJIOEB HEHPOHHOW CETH
IUIL PEryJIMPOBAHUS KOJIMYECTBA BBIXOAHBIX KaHAJOB. 3aT€M psii CJIOEB OOpaTHOW CBEPTKU
OCYILIECTBISIFOT BOCCTAHOBJIEHHE MPOCTPaHCTBEeHHON nMHpopmMauun, u 1-D cBepTku cokpamaroT
KOJINYECTBO KAHAJOB JIl MPUBEIECHUS B COOTBETCTBHE C OOLIMM KOJHYECTBOM KJIAcCOB (T.€. B
JIAHHOM Clly4yae KJIaCCOB MOoJIe3HOro rpys3a 102, KoTopblii HAEHTUPHUUUPYIOT C TTOMOLIBIO MAaCKU
nojie3Horo rpysa 806). 3areM creHepUpOBaHHbIE MACKHM JJIsl KaKIOro KJjacca MOIBEPraroT
o0paTHOMY W3MEHEHHIO Pa3MepOB Ul NMPHUBEIEHUS B COOTBETCTBHE C pa3MepaMu HCXOIHOTO
mobpaxkenuss B O6moke 1030. Kaxxnass mMacka reHepupyeTcsl MyTeM BbIpe3aHHsl KapT MPOrHO3a
npu 0.5.

Eme onuH BapwaHT OCYIIECTBJICHUs i peanu3auuu Ojoka 714 aHaiu3a MOJIE3HOTO
rpy3a Ha @ur. 7 onucaH Oojnee moapodHO co ccbuikoit Ha PDur. 11. Tlporece, moka3aHHBIN Ha
@ur. 11, MOXET BBINOJHATHCS B KAa4eCTBE AJbTEPHATUBBI WM B JONOJHEHHE K MPOLECCY
¢parmenTany, onmcaHHoMy Bbimie. bmox 1100 ynpasiser MukporpoueccopoM 232 s
OmnpeneNieHusl pasMepoB rpy30Boro koHreitHepa 104 tpancnoptHoro cpeactsa 106. B ogHom
BapUAHTE OCYIIECTBIICHUS Pa3Mepbl IPy30BOro KoHTeHepa 104 MoryT OBITh ONpenesieHbl MyTeM
BBITTOJTHEHHST JOMOJHUTENBHBIX 3TarioB 0OpaOOTKH, OMUCAHHBIX BBIIIE, B TO BpeMs, KOraa
U3BECTHO, YTO TPaHCHOPTHOE cpeactso 106 nmeer mycton rpy3osor koHrteiHep 104 . B stom
ciy4yae (pakTUYeCKHe pa3Mepbl IPy30BOrO KOHTEHHEpPa MOTYT OBbITh OIpENesieHbl Ha OCHOBE
TPEXMEPHBIX KOOPAUHAT, CBA3AHHBIX C TOYKaMH BHYTpH Macku 802 TpaHCIOPTHOrO cpencrsa u
macku 806, T1ONE3HOro Trpy3a, BBHIOPAHHBIX I ONPEAETICHHUsS BHYTPEHHUX pPa3MEpOB
koHTeliHepa. Takum oOpa3oMm, ompenenseMble pa3Mepbl KOHTEHHEpa Uil TPAHCHOPTHOIO
cpencrsa 106 OyayT nmpenBapUTENIbHO OIpeeeHbl B HEKOTOPBIE MOMEHT BPEMEHHU U COXPaHEHBI
B 0aze 1102 paHHBIX O TPAHCHOPTHBIX cpexncTBax. baza 1102 naHHBIX O TPAHCIOPTHBIX
CPEACTBAX MOXKET XPAHUTHCS B YCTPOHCTBE 240 OOJIBIION eMKOCTH AJISi XPAHEHHUS TAHHBIX HJTH B
APYrOM MecTe, UMEIOIEM CBSI3b C yAaJeHHOH npoueccopHoit cxemoit 230 . Takum oOpasom, B
JaHHOM BapuaHTe ocyuectBienus Ojok 1100 ympaBiasier MukpompoueccopoM 232 anst
onpenenenusi unentupukaropa 1104 TPaHCIOPTHOTO CPEACTBA, CBS3AHHOIO C BBIOPAHHBIM
obOpabarbiBaeMbIM n300pakeHueM. Kak ykazano Bbimie, RFID-cuuTeiBaTesns 122 ycTpoiicTBa
100, nokasanHoro Ha @ur. 1, MOXET HCIONB30BATHCS JUISI CYUTBHIBAHUS WAEHTU(UKATOPA
TPAHCIIOPTHOTO CPEICTBA, CBSI3AHHOTO C BBHIOPAHHBIMH H300pPaKEHUSIMHU, KOTOPbIE MMEPEIAOTCsI
kamepoii 110 Ha ynaneHHyro nporeccopayro cxemy 230. Mnentudukarop 1104 TpaHCIOPTHOTO
CpeAcTBa 3aTe€M HCIHONB3YKOT JUIsl ONpEAeeHUs MECTONOJOKEHHs MOAaHHBIX O pa3mepax
KOHTelHepa B 0ase 1102 qaHHBIX O TPAHCTIOPTHBIX CPEICTBAX.

B npyrux BapuaHTax OCYLIECTBJICHHUs 3HAUEHUs JJs1 TPAHCIOPTHBIX CPENACTB,
UCTIOJNIB3YEeMBbIX Ha pabodem wmecte 126, MoryT ObITh NpPEABAPUTENBHO ONpENENeHbl U3
TEXHUYECKHX XapaKTEPUCTHK TPAHCIIOPTHOTO CPENCTBA WIM OOINENPHHATO HU3MEPEHBbl HU
coxpaHeHbl B 0a3e pmaHHbIXx 1102 TPaHCHOPTHOrO CpPEACTBA, CChUIAIOINEHCS  Ha
UeHTU(QUKAIIMOHHBIE HOMepa TPAHCIOPTHBIX cpenctB. Kak ommcano Beime, Onoxk 1100
yIpaBisieT MUKpornpoueccopoM 232 mns onpeneneHus naeHtudpukaropa 1104 tpaHcnopTHOro

CpPencTBa, U COOTBETCTBYIOIIHME pa3Mepbl KOHTeHHepa MOryT ObiTh Haiinenol B 0Oase 1102
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JaHHBIX. B HEKOTOpBIX BapuUaHTax OCYIIECTBJICHUS MHKporpoueccop 232 MoxeT ObITh
(YHKLIMOHAJIBHO BBIMOJIHEH C BO3MOKHOCTBIO YAAJIEHUsI N300pakeHUH TPAHCIIOPTHOTO CPENICTBA
WIN C BO3MOXKHOCTBIO MapKHUPOBKH PE3YJIbTATOB KaK CBSI3aHHBIX C HEHJIEHTH()ULIUPOBAHHBIM
TPAHCHIOPTHBIM CPEJCTBOM B Cllydae HeyJauu NpU UAeHTU(UKALUN TPAHCIIOPTHOTO CPEACTBA.

Ilocne ompeneneHust pa3MepoB Ipy30BOro kKoHreiHepa 104 TpaHCIOPTHOrO CpencTBa
106, cBs3aHHOTO C BBIOPaHHBIM H300paXkeHHUEeM, OO0padaThIBAEMBbIM B HACTOSIIUI MOMEHT,
YIPaBISIIOT MUKpompoueccopoM 232 i nepexoxa k Onoky 1106, brox 1106 ynpasnser
MHKPOIPOLIECCOPOM 232 NJisl ONIPEAENICHHs] BBICOTHI 3aII0JHEHUs MOJIE3HBIM IPY30M BHYTPEHHEU
obnactu koHTeitHepa 104 Ha OCHOBE TPEXMEPHBIX KOOPIMHAT TOYEK BHYTPH HHTEPECYOLIEH
obmacti mone3Horo rpy3a (t.e. macku 806 monesHoro rpysa). bioxk 1106 ympasisier
MHKpPOIpoueccopoM 232 st BbIOOpa MHOXKECTBA TOYEK HA JBYMEPHOM H300paK€HHH, KOTOPBIE
JexaT BHYTpU Macku 806 mosesHoro rpysa, W Uil ONpenesieHus TPEXMEPHBIX KOOPAMHAT IS
3THX TOYEK, KOTOpble OOECMEeunBaIOT OIpPENeIeHNe COOTBETCTBYIOLIMX TOYEK BBICOTHI
3aIIOJIHEHHSI TIOJIE3HBIM I'PY30M. JTO MOXKET BKJIFOYATh B ceOst BHIOOP KOOPAMHAT HAa OCHOBE
TPEXMEPHBIX JaHHBIX B BUAE O0JIaKa TOUEK, KOTOPbIE COOTBETCTBYIOT BBIOPAHHOMY MHOXECTBY
touek. ITo cymecty, 6ok 1106 onpenenser pacrpeneneHne BbICOTH IPpy3a BHYTPU IPy30BOTO
KOHTeiHepa 104.

3arem Onok 1108 ympaeisier Mukpomnporeccopom 323 sl MCIOJIB30BAaHHUS
pacnpeneneHuss BBICOTBI Ipy3a B IpeAenax pasMepoB TIpPy30BOro KoHrenHepa 104 s
BBIUMCJICHUsT CMEILEHUs TIpy3a OT LEHTPAlbHON JIMHUM, NPOXOASINEeH NPONOJbHO uepes3
rpy30Boil koHTelHep. llomepeynoe cmemieHue rpys3a MOKET MOTEHLHMAJIbHO MNPUBOAUTH K
HecTaOUIIBbHOCTH TpaHcmopTHoro cpencrsa 106. IlpononbHble CMeEINEHUs Ipy3a MeHee
npoOJeMaTHUHbl BCJIEJACTBHE MJIMHBI KOJIECHOM 0a3bl TPAaHCIOPTHOTO CpPEACTBA B 3TOM
HAIpaBJIeHUU. B OHOM BapHaHTe OCYLIECTBICHUS] CMEIEHHE TPy3a MOXKET OBITh BBIPAXKEHO B
IPOLIEHTax OT IOMNEPEYHOro pasMmepa rpy3oBoro konreitHepa 104. CwmelneHune rpysa MOKET
NPEICTABJISITh UHTEPEC ISl onepaTopa Ha mecte 126 padot npu oOHAPYKEHUU TPAHCTIOPTHBIX
CPEICTB, KOTOpbIE MMEIOT HEPaBHOMEPHOE paclpesnesieHHe Ipy3a. B HEKOTOphIX BapHaHTax
OCYILIECTBJICHHUsI CMELICHHE HArPy3KU MOKET OBITh CBS3aHO C JIOMATOW HJIM APYTHUM TSDKEIBIM
o0opynoBaHHEM, KOTOPOE 3arpyaeT TPaHCMOPTHOe cpenctBo 106, Tak 4YTO HEpaBHOMEpHAs
Harpy3ka KOHKPETHBIX OIEepaTopoB MOXKET ObITh OOHapykeHa M yCTpaHeHa. B moka3aHHOM
BapUaHTE OCYILIECTBIEHHs mporecca Onok 1110 3aTeM HampamisieT MUKporpoueccop 232 s
OTIpENEeNIEHUs] TOTO, SIBJSIETCS JIM paclpeseNieHne Harpy3kd HEpaBHOMEPHBIM (T. €. CMeEIleHHue
Harpy3ku OoJbllé MaKCHUMajJbHOTO TNPEABAPUTENBHO ONpeAeseHHOro mpoueHrta). [lpu
NPEBBIIIEHNA MaKCHMAaJIBHOTO CMeIleHus rpy3a omok 1110 ympasisier MEUKponpoueccopom 232
s mepexona k Oymoky 1112, rae reHepupyroT U oOpabaThIBatOT CHUTHAJ MPEOYIPEXKACHUS B
LIEJIOM TakK, Kak 3To onucaHo Beime. Eciu B 610kel110 onpeneneHo OTCYTCTBHE IMPEBBIIEHHS
MaKCUMAJIBHOTO CMEIIEHHs IPy3d, TO YHOPABIAT MHUKPOIpOLECCOPOM 232 sl mepexona K
6moky 1114.

brnok 1114 ynpaisier MukpornpoueccopoM 232 sl BBUUCIEHUS 00Iero odbpema

noje3Horo rpysza. OOmuii o00BeM TMOJE3HOrO TIpy3a B IMONEPEYHOM HAINpPaBJICHUH
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OrpaHUYMBAETCSI MAaCKOM MOJIE3HOrO rpy3a 806 Ha MOBEPXHOCTH MOJE3HOIO Ipy3a U pasmMepamu
KOHTEHHepa IO/ MOBEPXHOCTHIO MOJIE3HOro rpy3a. TakuM o0pa3oM, 3TH TI'PaHHLBI U TOYKH
BBICOTBl 3allOJHEHMsI TIOJE€3HBIM TIPYy30M MOTYT HCIOJNB30BAaThCA [UIsl TE€HEPUPOBAHUS
CPAaBHUTEIBPHO TOYHOW OLIEHKH O0INero oObeMa IOJNIE3HOTO TIPy3a, TPAHCHOPTHPYEMOrO B
rpy3oBoM koHTteliHepe 104. 3atem 60k 1116 ynpasinsier MUKponponeccopoM 232 1yt nepenadu
BBIYMCIICHHOTO O0BEMa TOJIe3HOro rpy3a Ha Mecto 126 pabor wium apyroe Mecro, e
oToOpakaercss HH(pOpMaLs, CBSI3aHHAS C ONePaLsIMU Ha MecTe padoT.

IIpoueccopnast cxema 250 omnepaTUBHOTO ILIEHTpa, IMOKa3aHHas Ha Dur. 2, MOXeT
NPUHUMATh AaHHbIE Yepe3 ceTb 220 oT Heckonapkux kamep 110. Hampumep, B ogHOM BapuaHTe
OCYLIECTBIICHHUS MECTO PabOT MOXKET COAEPKATh HECKOJIBKO JIOPOT, BBIXOASIIUX U3 STOTO MECTA,
U Kaxxaas U3 HUX MOXET COAep:KaTh COOTBeTCTByroulee yctpoiictBo 100 u xamepy 110. Kak
nokazaHo Ha @ur. 12, B OJHOM BapUaHTE OCYIIECTBIIEHHS BO3MOJKHO OTOOpaskeHUe
uapopmaunonnoit nanenn 1200 mporeccopHoit cxemol 250 onepaTHBHOrO LIEHTPA HA TUCILIEE
262. UndopmaimonHass nmanenp 1200 orobpakaer MHPOPMALMIO O COCTOSIHUM JUISI YETBIPEX
pasHbeix MecT 1202, 1204, 1206 u 1208. B mecre 1208 camocBan B HacTOAIIMN MOMEHT HE
oOHapy>keH UM He mpUcyTcTByeT. Kasknoe u3 yka3aHHBIX MECT XapakTepusyercs nHpopmauuen
O COCTOSIHWHM, CBSI3aHHOH C OOHApy)KEHHBIM CaMOCBAJIOM M COOTBETCTBYIOIIUM TIOJIE3HBIM
rpy3oM. Kaxnplii nucruield COCTOSIHHSI COINEPXKHT XOpPOIIO 3aMeTHyr obmacte 1210
NpeaynpexIeHIs], KOTOpasi yKa3bIBaeT, OOHAPYIKEH JIM BAJYH MJIH JIFOOOH Ipyroil mMOCTOPOHHUI
00BeKT B mojie3HoM rpyse. Jpyrue obnacru 1212 nndopmarmonnoit nanenu 1200 orobpaskaroT
JOTIOJTHUTENBbHYIO HH(POPMALIMIO O COCTOSTHUM, TAKYI0 KaK CpeaHee KOJNYeCTBO (parMeHTarui
3a nocnenHue 12 yacos, cpenHui 001l 00beM, BHIYUCIAEMBIN HA OCHOBE OOBEMOB IOJIE3HOTO
rpy3a, onpeznensembix B Osoke 1110 mpouecca 714, u cMmeleHne rpy3a, BbIMUCIIEMOE B OJIOKe
1106 npouecca 714.

Xotst Bble OBUIM ONMCAHBl M NPOMJUIIOCTPHPOBAHBI KOHKPETHBIE BAPHUAHTHI
OCYILECTBJICHHsI, TaKHe€ BapUAHTBhl OCYIIECTBJIEHUS CJIeAyeT pacCMaTpUBaTh JIUIIb Kak
WIIIOCTPAaTUBHbIE, W OHU HE OrPAaHUYMBAIOT PACKPBITbIE BapHUAHTHI OCYILIECTBIIECHMUS,

UHTEPIPETHPYEMbIE COTJIACHO MPUIIOKEHHON GopMyIie n300peTeHusl.
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®OPMYJIA U3OBPETEHUS

1. YcrpolicTBO 1 aHanmM3a MOJE3HOTO TIpy3a, TPAHCHOPTUPYEMOIO B TIPY30BOM
KOHTEHHepe TPAaHCIIOPTHOTO CPENICTBA, COMEPIKaLIee:

KaMepy, pPAaclOJIOKEHHYKD C  BO3MOXKHOCTBIO  IOCIIENOBATEIBHOIO  IOJYYEHHUS
n300paKeHUH TPAHCTIOPTHBIX CPEJNICTB, NMEPECEKAIOIINX T0JIe 0030pa KaMepkhl,

[0 MEHbLIEH Mepe OAUH MPOLECCOP, UMEKLIUN CBsA3b C YKA3aHHON KaMepoH, MpuueM
yKa3aHHBIH MO MeHbIIeH Mepe OAMH MPOoueccop (PYHKUHMOHAIBHO BBINOJHEH C BO3MOXKHOCTBIO
BbIOOpa MO MEHbIIEH Mepe OIHOrO H300pakeHUsi M3 MOCJENOBATEIbHO TMOJTY4aeMbIX
M300paKEHHI:

ocyInecTBieHus: 00pabOTKKU BBIOPAHHOTO MO MEHbILIEH Mepe OJHOTO M300parKEHHs s
ueHTU(UKALMYA UHTEPECYIOIIel 00JIaCTH MOJIe3HOrO Ipy3a Ha M300paskeHUH; U

NPOBENEHHs aHAJIN3a TMOJE3HOrO TPy3a BHYTPHU HUACHTU(PHUIIMPOBAHHOW HMHTEPECYIOIEH
O0JIaCTH TIOJNIE3HOTO TPy3a HAa OCHOBE JAHHBIX H300PaKEHHs, CBS3aHHBIX C YKa3aHHBIM IIO
MEHbLIEH Mepe OOHIM H300pakeHHEM, TIOCPEICTBOM BBIYHCIICHUS CMELEHHS IPy3a; U

T€HEPUPOBAHMS TPEAYNPEKICHUS O HEPAaBHOMEPHOH 3arpyske, €Ciid CMELIeHHE rpy3a
NPEBBIIIAET MPEABAPUTENBHO ONPENIEICHHOE MAKCUMAJIbHOE CMELIEHNE TPy3a.

2. YcTpolicTBO mo . 1, B KOTOPOM YKa3aHHBIA MO MEHBIIEW Mepe OAMH IMPOLIECCOop
(YHKLIMOHAJBHO BBINIOJHEH C BO3MOXXHOCTBIO BBIOOpa YKa3aHHOTO 1O MEHbIIEH Mepe OTHOTO
M300paKEHNS TTOCPENICTBOM:

T€HEPUPOBAHMSI TaHHBIX TPEXMEPHOro 00JIaKa TOYEK IS ITOCIEN0BATENbHO MOMYYEHHBIX
n300paKeHNH;

OTIpeeNIEHHs] TNIOTHOCTH TOUEK AAHHBIX 00JIaka TOYeK; U

CPaBHEHMs IUIOTHOCTH TOYEK C IOPOrOBOH IUIOTHOCTBIO TOYEK [JIsI OINpEeAeIeHUs
COOTBETCTBHSI KDUTEPUIO MIPUTOHOCTH.

3. YcrpolicTBo 1o . 2, B KOTOPOM YKa3aHHBIM MO MEHbLIEH Mepe OJUH IMPOLECCOp
(YHKLMOHAJBHO BBIMOJHEH C BO3MOJKHOCTBEO MpPENBAPUTEIbHON 00pabOTKH JTaHHBIX
TPEXMEpPHOro O0JIaka TOYeK IJisi BBIOPAHHOTO H300pakKeHUs Tepel NpPOBENCHHEM aHan3a
NIOJIE3HOTO TPy3a, MPUYEM YKa3aHHas NpeaBapuTesibHas 00padboTka BKIIIOYAET MO MEHbIIEH Mepe
OJTHO U3 CJIEYFOIIUX

yIaJeHue KOOPAMHAT TeX TOYeK O0JlaKa, KOTOPBIE PACIIONOXKEHBI HIDKE OXKHIaeMOH
BBICOTBI ~ ONMOPHOTO OCHOBAHUS TPY30BOrO  KOHTEHWHEpa OTHOCHUTEIBHO  OKPYIKAMOIIEH
MOBEPXHOCTH 3EMITH, W/ WJTH

ylIaJeHue KOOPAWHAT TeX TO4YeK OOJaKa TOYEK, KOTOpPbIe HAXOMSATCS 3a MpeaesiamMu
nogobnactu o0jaka TOYEK B Mpeneiax obyiaka TOYeK, MpUYeM yKa3aHHas Mmojo0jacTh obiaka
TOYEK MEHbIIIE, YeM 00JIaKO TOYEK.

4. YCTpONCTBO MO M. 2, B KOTOPOM YKa3aHHBIA MO MEHbBIIEW Mepe OAMH IPOLIECCOp
JOTOJHUTENBHO (PYHKLMOHAJIBHO BBINIOJHEH C BO3MOMKHOCTBIO BbIOOpa Ui JajbHEHImen
00paboTKM MO MeHbIIEH Mepe ONHOTO M3 CIENYIOIIMX, €CIU OMNPEAETICHO, YTO MHOXECTBO
M300paKE€HNH COOTBETCTBYIOT KPUTEPHIO MPUTOIHOCTH:

I/I306pa>KeHI/I$l, HMCHOIIECTIO HAUBBICIIYIO IMJIOTHOCTH TOYCK,
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NEePBOro M300paKEHMs, MMEIOIIEro IUIOTHOCTh TOYEK, IPEBBIIIAIOIIYI0 MOPOTOBYIO
IUIOTHOCTB TOUEK; UJIH

MHOXECTBA H300paKEHHUH, KOTOpbIE HMEIOT IUIOTHOCTh TOYEK, MPEBBIMAOIIYIO
MOPOTOBYIO IJIOTHOCTb TOYEK.

5. VYcrpoticteo mo m. 1, B KOTOPOM MHPOLECCOP AOIMOJHUTEIBHO (PYHKIHOHAIBHO
BBIMIOJIHEH C BO3MOJKHOCTBIO T'€HEPHUPOBAHMS YPOBHS JOCTOBEPHOCTH BO BpeMsi 0OpaboTKh
BBIOPAHHOTO M300pakeHMsl JUIA UAEHTU(UKAIIMKA HMHTEpPecyroueid oOlacTh IMONE3HOrO Ipysa,
NpUYeM YKa3aHHBIH ypOBEHb ITOCTOBEPHOCTH KOJUYECTBEHHO IPENCTaBISsIET AOCTOBEPHOCTD
TOTO, YTO HMAEHTU(ULUPOBAHHAS HMHTEPECYIOLIasi O0JACTh COAEPXKUT TOJE3HBIH IPy3, U HpPU
STOM YKa3aHHbIH YPOBEHb AOCTOBEPHOCTH MCIIONB3YETCS IO MeHbIIeH Mepe YacTUYHO MJis
OTIPENEeNIEHUs TOTO, COOTBETCTBYET JIM BRIOPAHHOE H300paKEHUE KPUTEPHIO IPHUTOTHOCTH.

6. YcTpolicTBO mo m. 1, B KOTOPOM yKa3aHHBIM IO MEHbIIEW Mepe OAMH IPOLIECCOop
(YHKLMOHAJIBHO BBIMOJIHEH C BO3MOXKHOCTBIO BBIOOpa MHOXECTBa H300pakeHUH W3
NOCJIEZIOBATENIbHO TOJYYEHHBIX H300paKeHUH, NMpPUYeM KakIoe M3 YKa3aHHOTO MHOXKECTBA
u300pakeHni oOecreynBaeT OTJIMYHBIA OT IPYrUX BHI IOJE3HOTO TIpy3a, U TNPHU 3TOM
yKa3aHHBIH MO MEHbLIEH Mepe OIUH Mporeccop (QYHKIMOHAIBHO BBIOJHEH C BO3MOXKHOCTBIO
BBITTOJTHEHHUSI JOMOJHUTENBHOH OOpabOTKM Ui KaXKIOrO0 W3 MHOXKECTBA H300paKeHHMH IS
MOJIyUEHUs aHaJIN3a MOJIE3HOTO Ipy3a.

7. YCTpOUCTBO 1O 1. 1, B KOTOPOM Kamepa pacrojioKeHa HajJ TPAHCIIOPTHBIM CPEACTBOM,
U mosie 0030pa OPHEHTHUPOBAHO BHM3 ISl TMOJy4YeHHs H300pakeHUil BepXHEH MOBEPXHOCTH
TNIOJIE3HOTO TPY3a, OTKPHITON OJlaroapsi OTKPHITOH BEPXHEI CTOPOHE rpy30BOro KOHTEHHEpa.

8. YcrpoucTBo nmo m. 1, B KOTOPOM YKa3aHHBIM MO MEHbLIEH Mepe OAUH MPOLECCOp
COAEPKUT BCTPOCHHBIA MPOLECCOP, HUMEKIIUM CBA3b C KaMepoW, NpPUYEM YKa3aHHbIN
BCTPOEHHBIH MpOIeccop (PYHKIMOHAIBHO BBINOJIHEH C BO3MOXKHOCTBIO HHHULMHPOBAHUS
nepenavn JaHHbIX M300pakeHHs Uil BBIOPAHHOTO M300pa’keHUs] Ha YAAJEHHBIH MpoLeccop, u
NPU 3TOM AaJibHemasi 00paboTKa BBITOJHIETCS] YKA3aHHBIM YIAJIEHHBIM POLIECCOPOM.

9. YcrpolcTBO MO 1. 8, B KOTOPOM BCTPOCHHBINH MPOLIECCOP COMAEPIKUT HHTEpderc
rJ00aJIbHOM CEeTH, MPUYEM YKa3aHHBIH BCTPOCHHBIH MpoLeccop (PYHKLIHMOHAIBHO BBITIOJHEH C
BO3MOXKHOCTBIO TIepeaud BBIOPAHHOTO HM300paKeHUsl HAa YAAJEHHBIH MPOLECCop uepes
YKa3aHHYIO TJI00AJTbHYIO CETh.

10. YcrpotictBo mo n. 1, B KOTOPOM YyKa3aHHBIN MO MEHBbLIEH Mepe OJUH IMPOLIECCOop
(YHKLMOHANBHO  BBINOJHEH C  BO3MOXKHOCTBKO ~ WHULMUPOBAHHWS  BBIAAYM  CHTHAJa
NpeaynpexaeHuss B OTBET Ha pe3yJbTaThl aHalu3a I[OJIE3HOTO TIPy3a, COOTBETCTBYIOIINE
KPUTEPUIO MPeayIPexKASHMUSI.

11. Yerporictso no n. 10, B KOTOPOM yKa3aHHOE YCTPOMCTBO AOMOJHUTENBHO COAEPKUT
CHUTHAJIN3ATOP ISl TNPEAyNpPeXneHusi, (PYHKIHOHAIBHO BBIMOJHEHHBII C BO3MOXKHOCTBIO
TeHEePUPOBaHUSl OJHOTO U3 3BYKOBOIO WJIM BU3YaJbHOIO CHUTHAla Uil MPEAyINpesKAeHUs
oreparopa.

12. YcrpolictBo mo 1. 1, B KOTOPOM YKa3aHHBIA IO MEHbLIEH MEpe OAUH IMPOLIECCOp

(YHKLMOHABHO BBIOJHEH C BO3MOXKHOCTBIO OOpa0OTKM NEPBOrO U BTOPOTO JIBYMEPHBIX
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M300paKeHUH C pa3HbIX MMEPCIEKTUBHBIX TO4YEK 0030pa sl TeHEPHPOBAHUS TPEXMEPHOIO
o0yaka TOYEK, COIEPIKALIEro TPEXMEpPHbIE KOOPIAUHATHI TPAHCIIOPTHOIO CPEACTBA U TPY30BOTO
KOHTEMHepa.

13. YerpotictBo no 1. 12, B KOTOPOM Kamepa COAEPIKUT OJHO U3 CIEAYIOLINX:

HepBbIi M BTOPOH JAaTYMKH H300pa)KeHUs, KOTOPble CMELICHbl MUl TOJyYeHHUsS
COOTBETCTBYIOIIUX IE€PBOTO M BTOPOTO JBYMEPHBIX H300pPaKEHUI C PasHBIX NEPCIEKTUBHBIX
TOYeK 0030pa; u

OOWH JaTYMK U300pakeHus, (PYHKIMOHAIBHO BBIMOJHEHHbIH C BO3MOKHOCTBEO
NIOJIY4EHHUS] IEPBOTO U BTOPOrO M300pa’kKeHUH, OTCTOSIIMX APYr OT ApPyra MO BPEMEHH TaKuM
o0pazoMm, 4YTO MepeMelIeHHe TPAHCIOPTHOTO CPENCTBA MNpPH MEPEeceYeHUuH Moyt 0030pa
o0ecreynBaeT pa3Hble MEPCIIEKTUBHBIE TOUKH 0030pa ISl IEPBOTO U BTOPOTO M300pakKeHUI.

14. YcrpoiictBo no n. 12, B KOTOPOM yKa3aHHBIM MO MEHBIIEW Mepe OAWH MPOLIECCOp
(PYHKLMOHAJBHO BBINIOJHEH C BO3MOXKHOCTBIO OOpab0OTKH OIHOTO U3 COOTBETCTBYIOIIMX
IBYMEPHBIX H300pakeHHH JUI WACHTU(UKALMN HHTEPECYoLieil o0lacTH MoNe3Horo rpysa B
IBYMEPHOM TIPEACTABICHHH U TPOBENCHMs AaHaJM3a TIOJIE3HOTO Ipy3a MyTeM o0paboTku
IBYMEPHBIX ITaHHBIX B MHTEPECYIOLIEH OONIACTH TOJNE3HOrOo Ipy3a, U NPHYEM YKa3aHHBIH 1O
MEHbLIEH Mepe OIHMH Mporeccop (PyHKUNOHAIBHO BBITOJHEH C BO3MOKHOCTBIO HCIIOJIB30BAHHS
TPEXMEPHOTro O0JIaka TOYEK Uil TeHEPUPOBAHUs MacIuTaObupyrole nHPOPMaLUU ISl aHAJIN3a
MOJIE3HOTO TPYy3a.

15. YerpotictBo mo n. 1, B KOTOPOM YKa3aHHBIA MO MEHBbLIEH MEpe OAUH IPOLIECCOp
(YHKIIMOHAJIPHO BBITIOJTHEH C BO3MOXKHOCTBIO OOpaOOTKH BBIOPAHHOTO HW300paKEHUS IS
UeHTH(UKALUKN HMHTEPECyIolled OO0NacTH TMOJEe3HOro Ipy3a € HCIOJIb30BaHHEM OOy4YeHHOH
HEWPOHHOW CEeTH A TOJNYYEHHUs BBIXOAHBIX JAHHBIX, YKa3bIBAIOLIUX MECTONOJIOXKEHUE
UHTEpecyoleli 001acTH B Ipeaeiax BbIOPaHHOTO H300pasKeHHsI.

16. YcrpoiicTBo 1o 1. 15, mononHUTENbHO coaeprkaliee GYHKIMIO 00y4eHNs] HeHPOHHOM
CEeTU C UCTIOJIb30BAHUEM 10 MEHbINEH Mepe OTHOTO U3 CIEAYIOLINX

Habopa M300paKeHU pPerpe3eHTaTUBHBIX MPY30BbIX KOHTEHHEPOB, KOTOPBIE paHee ObLTH
MapKHUPOBAHBI YEJIOBEKOM, U

JITOPUTMA HEKOHTPOJIUPYEMOTO OOyUEHHs], PeaTM3yeMOro JJisl BbIACIEHHs I1a0JIOHOB B
TAaHHBIX H300paKEeHUsI.

17. VYcrpoiicteo mo m. 15, B KOTOPOM HEHPOHHAs CE€Thb COAECPKUT CBEPTOUYHYIO
HEWPOHHYIO CETh HA OCHOBE MAaCKHUpYoIIeii obmacTu.

18. YerpoiicTteo no n. 15, B KOTOPOM yKa3aHHBIM MO MEHBIIEW Mepe OAWH MPOLIECCOp
(YHKIIMOHAJIbHO BBITIOJJHEH C BO3MOMKHOCTBIO 00pabOTKH BBIOPAHHOTO H300paKeHHUSI
MIOCPEACTBOM IO MEHbIIIEH Mepe OTHOTO U3 CIIEAYIOIINX

00paOOTKM MAaHHBIX W300paKeHWsI Uil YCWJICHHsI 3aTeHEHHbIX oOOJjlacTeil mepen
BBITNOJIHEHUEM aHaIN3a MOJIE3HOTO I'Py3a,;

BBIIIOJTHEHUST OYMCTKHA BBIOPAHHOTO M300pak€HUs] sl  KOPPEKIMHU HCKaKEHUH
M300paKeHUsi, CO3JaBa€MbIX CBEMOYHOW ONTUKOH, CBS3aHHOH C KaMmepoi, mepen

uneHTudukanuei HHTepecyroueii 00JacTu NOJe3HOro IPy3a; U
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pa3pekeHus] MHKCeNel WMCXOAHOTO BbIOPAHHOIO H300paKEHUs] NSl TOJTYYEHHUs
pa3peKeHHOro M300pakeHUsI C YMEHbIIEHHBIM KOJINYECTBOM MMUKCENeH nepes naeHTuduKanmen
UHTEpecyoIeii 00J1acT MOJIE3HOTO IPpy3a.

19. VcrpolictBo mo mn. 18, B KOTOPOM BBIXOAHBIE [aHHbIE HEHPOHHOWU CETH
UIEeHTU(PULHPYIOT TPAHUYHBIE MUKCENH, AEMapKUPYIOLIHe HHTEPECYIOIYI0 00NacTh MOJIE3HOrO
rpy3a B Ipenenax pa3pekeHHOro M300pakeHHs, U NMPHYEM BBINOJHEHHE aHAIN3a MOJE3HOTO
rpy3a BKJIIOYAET ONpesesieHHe COOTBETCTBYIOIIMX MPAHUYHBIX MHKCENeH B peaenax UCXOIHOIO
BBIOpPAHHOTO H300pakeHHss U 0OpabOTKYy Yy4acTKOB HMCXOJHOIO BBIOPAHHOTO HM300pa’KeHUs B
npesenax COOTBETCTBYIOLINX I'PAHUYHBIX MHKCENEH.

20. YcerpoiictBo no m. 1, B KOTOPOM YKa3aHHBIN O MEHBbLIEH Mepe OJUH IMPOLECCOp
(PYHKLIMOHAJIBHO BBITIOJHEH C BO3MOXKHOCTBIO OINpPENENIEHUs] pa3MepOB IPy30BOrO KOHTEHHEpa
TPAHCIIOPTHOT'O CPENCTBA MMOCPEACTBOM OJTHOTO U3 CIIECAYIOLIHX

OTIpeNeNieHus] MOSHTH(HUKATOPA TPAHCIIOPTHOTO CPEACTBA, CBSI3AHHOTO C BBIOPAHHBIM
n300paKeHNeM, M CUMTBHIBAHUS W3 0a3bl JAHHBIX IAPAMETPOB, OMPENENSIOLINX pPa3sMepbl
IPY30BOrO KOHTEHHEPA, sl UACHTU(ULIPOBAHHOTO TPAHCIIOPTHOT'O CPENCTBA; U

BBITIOJTHEHUS AaJIbHeHIe 00padoTKH 11l TPAHCTIOPTHOTO CPEACTBA C IMyCTHIM IPY30BBIM
KOHTEHHEPOM U OIpEIeNICHHs] pa3MePOB TPY30BOr0 KOHTEHHEpa Ha OCHOBE IMYCTOrO TPY30BOTO
KOHTEHepa.

21. Ycrporicteo no n. 20, B KOTOPOM YKa3aHHBIM MO MEHBIIEW Mepe OAUH MPOLIECCOp
(YHKLMOHAJBHO BBINOJHEH C BO3MOXKHOCTBIO BBIMOJIHEHUS] MASHTU(UKALMN TPAHCHIOPTHOTO
CpeACTBa MOCPENCTBOM OAHOTO U3 CIEIYIOLIHX

00pa0OTKM MO MeHbIIEeH Mepe OFHOrO0 W3 TOCIEeNOBATEeNIbHBIX H300paKEeHUN i
BBIJIENIEHUs] HIEHTH(UKATOpa TPAHCIOPTHOIO CPencTBa, OOO3HAYEHHOTO Ha TPAHCIIOPTHOM
CpPencTBe, B Ipeaesax mnois 0030pa Kamepsbr;

npueMa HAeHTH(UKATOpa OT JaTdhka paauodacToTHOW wuaeHTH(ukamuu (radio-
frequency identification, RFID), pacnonosxernHoro st cuutbiBanust RFID-MeTkH, pa3MerineHHo
Ha TPAHCIIOPTHOM CPENCTBE; HIIH

00paboTKH MO MEHBLIEH Mepe OJHOTO U3 MOCIEOBATENBHO MOJyUYEHHBIX H300paskeH I ¢
UCIIOJIb30BAHIEM HEMPOHHOW CETH, KOTOpas Obuia MpenBapUTENbHO O0y4YeHa OCYIIECTBIICHHIO
UIeHTU()HUKALUN TPAHCTIOPTHOTO CPEICTBA HA OCHOBE MOJIYYEHHOTO H300paKEeHUSI.

22. VYcrpoiicteo mo m. 20, B KOTOPOM mporeccop (yHKUHMOHAIBHO BBITIOJNHEH C
BO3MOXKHOCTBIO TIPOBEICHHUS aHAIN3a TIOJIE3HOTO Ipy3a MyTeM OmnpeaeseHrsi 00beMa MoJIe3HOro
rpy3a MOCPEACTBOM OIPENENIEHHs BBICOTHI 3aMOJHEHUS ITOJIE3HBIM TPY30M BHYTPEHHEH 00nacTu
IPY30BOrO KOHTEHHEPAa HA OCHOBE TPEXMEPHBIX KOOPAWHAT IUJIsl TOUEK BHYTPH HHTEPECYIOLIEH
o0JacTH TOJIE3HOrO TIpy3a M BBIUUCIEHHs OOBEMa IOJE3HOrO IpPy3a HAa OCHOBE BBICOTHI
3aITOJIHEHHSI TTOJIE3HBIM TPY30M H OTIPENEICHHBIX Pa3MepOB IPy30BOr0 KOHTEHHEPA.

23. VYcrpoiictBo mo m 1, B KOTOpoM Tpoueccop (yHKUHOHAIBHO BBIMOJHEH C

2
BO3MOXKHOCTBIO TIPOBENIEHHSI aHAIN3A IOJIE3HOTO Ipy3a MyTeM HAESHTH(PHUKAINN, HAXOTUTCS JIH
HOCTOPOHHHUH OOBEKT B IOJIE3HOM IpPy3e€.

24. VYcrpoiictBo mo m. 23, B KOTOPOM mporeccop (yHKLUMOHAJIBHO BBITIOJHEH C
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BO3MOKHOCTBEO ~ MIAEHTH(PUKALMK  MOCTOPOHHEr0  OOBEKTa  MOCPEACTBOM  O0OpaloTKH
uH(pakpacHpIX  M300paKEHHWH  TOJE3HOrO  Irpy3a, MpPUYEM  TIOCTOPOHHHH  OOBEKT
UIEHTUQHULUUPYIOT MyTeM OOHApY>KEHHs 3JIEKTPOMArHUTHOTO W3JY4eHUs C IJIMHAMH BOJIH B
UH(paKpacHOM 4acTH CHEKTpA.

25. VYerpoiictBo nmo m. 1, B KOTOpoM Impoueccop (YHKIHOHAIBHO BBINOJIHEH C
BO3MOKHOCTBIO BBIOOpa 1O MEHbIIEH Mepe OIHOro M300paXKEHUs M3 IOCJEeI0BATENbHO
TIOJTy4aeMbIX U300pa)KeHUI B OTBET Ha:

BEPOSITHOCTb TOTO, YTO TPAHCIOPTHOE CPENCTBO W TPY30BOM KOHTEHHEp OyayT
HAXOIUTHCS B TOJIE 3PEHHSI Ha 110 MEHbLIEH Mepe OIHOM H300paKeHUH, 1

COOTBETCTBHE AAHHBIX H300paKEHNUs, CBSI3aHHBIX C YKa3aHHBIM MO MEHbILIEH Mepe OTHUM
u300pakeHUeM, KPUTEPHUIO IPUTOTHOCTH ISl JajibHeHel o0paboTKy.

26. YcrpoiictBo mo m 1, B KOTOpOM Tpoueccop (YHKUHOHAIBHO BBIMOJHEH C
BO3MOKHOCTBIO TIPOBEIECHHMS aHAJIM3a IIOJIE3HOTO TIpy3a IMyTeM NPOBENEHUs aHaju3a
CerMEHTALM B WHTEPECYIOLIed o0JacTH TOJNEe3HOro rpy3a sl ONpENesieHHus pa3MepoB
OTJIMYMMBIX HaCTe! MOJIE3HOTO Ipy3a.

27. YcrpoiicTBO mo m. 26, B KOTOPOM Tmpoueccop (YHKIHOHAIBHO BBIMIOJHEH C
BO3MOXKHOCTBIO MHHUIIMMPOBAHUS CO3IAHUS CHUTHAJNA MPEAYyNPEXIeHHs B OTBET HAa TO, YTO IO
MEHBIIEH Mepe OIHa OTIMYHUMAs YaCTh MPEBbICHIIA TOPOTOBBIN pa3Mep MM UACHTU(PHUIMPOBAHA
KaK OOBEKT, He SBIIAIOIINNCS TIOJIE3HBIM IPY30M.

28. YcTpolcTBO 1o . 27, B KOTOPOM IOJIE3HBIN I'PYy3 COAEP>KUT IMOJIE3HBbIN IPy3 B BUAE
AO0OBITON PyZIbl U B KOTOPOM aHAJIN3 CETMEHTALUH BKJIIOYAET OTHO U3 CIEAYIOIINX

aHaiu3 (parMeHTAIH, KOTOPBIA oOecrneunBaeT WACHTU(DUKAIMIO OTIIMYHUMBIX YacTel
KaK OJTHOTO M3 YaCTH B BUJE MOPOJIbI, YaCTHU B BUE MEJIOYN WIIN IIPOMEXKYTKA MEKAY YACTIMU,

pacnpeneneHue rpysa B Ipezesiax pa3MepoB IPy30BOr0 KOHTEHHepa; 1/ Wiu

aHAJIN3 BJIAKHOCTH, KOTOPBI 00ecreYnBaeT KiIacCU(UKALMIO YPOBHSI BJIATH, CBA3aHHOTO

C MOJIE3HBIM IPY30M.
ITo noBepenHocTH
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