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Onucanne n3obperenns

Cnoco6 nocTpoeHus: CHCTEMbI BHAEOHA0/II0AeHHS /ISl IOHCKA H
OTCJIC;KMBAHHUS 00HEKTOB '

H306peTeHne 0THOCUTCS K KOMITBIOTEPHBIM TEXHOJIOTHSIM, B YACTHOCTH, K
00/1aCTH  KOMIBIOTEPHOTO 3peHHs, K CpeACTBAM M METOAaM IIOMCKa,
OGHapyKeHHsI M OTCJIEXHBAHUS OOBEKTOB, B T.4. JBHXKYIIUXCS, HampHMep,
JIOJIEH.

W3 ypoBHs TEXHMKH H3BECTEH METOJ IOACYETa KOJUYECTBA JIFOJAEH MO
nateHty Ne CN105940430A, 3aKioyarolmmiics B 00paboTke moOTOKa
n300paxeHui 061acTH AeTeKTUPOBaHUA. MeTo I NpeAronaraeT UCIIOIb30BaHUE
BUPTyalbHOM JIMHHMH Iepel Kamepoii, Janee NEeTEKTHPYeTCS KOHTYDP TOJIOBBI
IPOXOIAIIMX MO KaMepoil MoAeH, OTCIeXHUBAIOTCS TPAEKTOPUH MX ABH)KECHHS.
Ioxacuer konvYecTBa MPOUCXOAUT 3a CYET MEPeCcCeUCHHUS TPAeKTOPHH KOHTYPOB
TOJIOBEI M BHMPTYyaJbHOH JIMHUM. JlaHHBIH MeTOJ WMMeeT P HEIOCTAaTKOB, a
UMEHHO: NpeJHa3Ha4eH I NojcYeTa KOJIMYeCTBa JIIOAeH, HO He MO3BOJIeT
CTpouTh Oosiee pPa3BUTYIO aHAJIUTHKY TPEKOB HMX IIepeMelleHus. Taike
ONKCHIBAEMBIA METOJ HE NIPEANIOAraeT NOCTPOEHHS MYJIbTUKAMEPHON CUCTEMBI
BUJICOHAOIIOICHUSI.

Takxke W3BECTEGH MeTOJ IOACYETa JHOAeH Ha” CIOXHOH CIEHEe C
NEpEeKphITHEM  4ejioBeueckux ¢uryp mno mareHty Ne (CN106228560.
OmnuceiBaeMblii MeTOJ IMpeZroyiaraeT HCHOJNb30BaHue npenodyueHHoro SVM
Knaccu¢puKaTopa AT oNpeieneHns 3a0JIOKUPOBAHHBIX LeNei 4TS olpeaeneH s
KOJIMYECTBA JMIOACH Ha clieHe. [IJaHHBIA MeTOo XOTh M CXOX MO Ha3Ha4YeHHUIO, HO
He IpeNrnoiaraeT MOCTPOEHHs aHAIMTUKH TPEKOB NepeMelleHull 00BbeKTOB Ha
IUIaHe JIOKALUHU U IIOCTPOCHHUS MyJIbTHKaMEePHON CHCTEMbI BHICOHAOMIOACHHUA.

M3BecTeH Takxke Meron moicueTa 4ducla JIOAed Ha OCHOBE aHaM3a
TpeKOB HX IBWXeHus nmo mareHTy Ne CN106599776. Merton mpenanonaraer

.

HCnonb30Banue crepeo nu6o RGBD kaMmephl, a Takke IpeaBapUTEIbHYIO



30

35

40

45

50

55

WO 2020/046171 PCT/RU2019/000526
KanuOpoBKy KaMmep JaHHOro BHja. [lajiee M3BNEKAIOTCS TPEKU IepeMeILeHUs

4esI0BeYeCKUX (PUTyp Ha OCHOBE MCIIOJIb30BAaHHS KapThl ITIyOUHBI — OTACIBHOIO
KaHajla u300pa)KeHHs KaMepbl, XapaKTepHU3yIoIIero riiyOuHy n300paxeHus, TO
€CTh KapTy IIPOCTPAaHCTBEHHBIX PACCTOSTHUM OT KaMephl 10 Ka)KIO0H BUAUMOMN Ha
n300pakxeHWH TOUKH B MpocTpaHcTBe. Ha ocHOBe aHann3a TpeKoB NepeMeIleHus
4eJoBe4eCKUX (Uryp MpoOU3BOAUTCS MoacyeT ducia ynoded. K Hemocrarkam
JAHHOTO TMOJX0/a OTHOCHTCS (haKT HCIOJIB30BaHHS CJIOXHBIX Kamep, TUIa
crepeokamep 1160 RGBD kamep, mpeamonararomux MOJy4eHHE HE IMPOCTO
u300paxeHns (4epHo-6e1oro THO0 LIBETHOTO), HO TAKXKE U KaHajla H300pa)keHus,
XapaKTepU3YIOLIEro JaJlbHOCTh OT KaMephbl 10 00BbEeKTOB HabiroaeMoi CLEHBI.
Hcnonp3oBaHue AaHHBIX KaMep SIBISETCS CyLIECTBEHHBIM OrpaHHYEHHEM I
BHEPEHUs NOJO0OHBIX CHCTEM, B TOM YHCJIE 110 IPUYNHE UX BHICOKOH CTOMMOCTH.
Taxxe cnoco6 He mpeanonaraeT MOCTPOEHMS MYJIBTHKAMEPHOH CHCTEMBI
BUIEOHAOIOIEHUS Ha TUIaHe JIOKALIWH.

HauGonee 61u3kuM 1o (GyHKIHMOHANGHOMY Ha3HAueHMIO M obnacT
UCTIOJIB30BaHMsl aHAJIOTOM 3asBIEHHOro crocoba smisercs «Crnocod moacdyera
JMIOAEH C KUCIMOJIb30BAaHUEM CTEPEOCKONUYECKOM CHUCTEMBI U COOTBETCTBYIOIIEE
CTEPEeOCKONMYECKOe YCTPOHCTBO MoAcyYeTa MoAei», no nareHty Ne EP2904543.
H300peTeHne npeamnonaraeT HCHOJIb30BaHUE CTEpeOKaMep, KOTOPhIE KPEIsITCs B
obnacTy noToska HaboAaeMoro MOMeNIeHUs, U HarpasiieHsl BHU3. OnucaHHoe
YCTPOHCTBO siBseTCs (aKTHUYECKH COBMEINEHHEM ABYX KaMep B OHH JIaT4HK.
JIBe xamephl B yCTPOMCTBE pa3HECEHB! Ha HEKOTOPOE PACCTOSIHUE, HA3bIBAEMOE
CTepeoCcKonu4Yeckor 6a3oif, a coBMeleHre U300pakKeHHUH, MOyYeHHBIX C ABYX
KaMmep IO TPHHLMUIY CTePEOCKOINHUH, IO3BOJSAET nonyqlﬁ“b JOTIOJTHUTENIbHYIO
MH(OPMAIHUIO — IICEBA0-TIyOHHY H300paXKeHHsI, TO €CTh HH(POPMAILIHIO O TOM, KaK
JaneKko HaxXOIMTCA Ta WM HHAasg 4YacThb oOpabaThiBaeMOro H300pakeHUs OT
natyuka. Ha ocHOBe naHHBIX cTepeokamep najnee CTPOAT CHCTEMBI IMOACYETa
IIOCETHTENIEH, KOTOpble UIMPOKO pAacIpOCTpaHEHbBl Ha pPBIHKE IOACYETA

HOC@TPITeJIeﬁ, H NTOKa3bIBalOT BBICOKYIO TOYHOCTH B PCAJIbHBIX yCIOBHAX pa60TBI.
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OpHako Takoil cmocod M CHUCTeMa HUMEHOT PSJ CYIIECTBEHHBIX HEIOCTaTKOB:
BBICOKYIO CTOMMOCTb JaT4MKa, TaK KaK JaT4MK IPEeIoJiaraeT MCIOJIb30BaHHe
KaK MHHUMYM JIBYX IOPOTrOCTOSIIMX KaMep BBICOKOTO pa3pelleHus, a Takke
cucreMy 0OpabOTKM BHJIEOMOTOKA; HEOOJbIYI0 00JacTh BUJUMOCTH (OXBaTa)
JaT4MKa, TaK, HAlpUMEp, €CIU I CpPeHero NOMEIIEHUs! AaTYUK «CMOTPHUT»
NEPIEHAUKYISAPHO B IOJ C BBICOTHI 3 MeTpa, ero o0yacTh OXBara SBISETCA
BeChbMa OrPaHHYEHHOH — 0K0JI0 3X3 MeTpa (okono 9 M?). Taxoke JaHHEII CI0co6
XapaKTepH3YeTCs  CIOXKHOCTBIO TOCTPOEHHMS MYJIbTHKAaMEPHOM  CHCTEMBI
BH/ICOHAGMOIEHNs, OOYCIIOBNEHHON TeM, 4YTO Kaxabfi NATUMK sBISETCS
HE3aBUCUMBIM U CBeJIeHHe HH(OPMAIIHHU C KaXJ0T0 JaT4YHhKa B €IMHYIO CUCTEMY
IUIst TIOCTIEAYIONIETo aHaIu3a MPeACTaBIgeTCs 3aTpy AHUTEeIbHbIM. KpoMme Toro, B
CBS3M C OrPAaHHYEHHOCTHIO O0JacTH oOXBaTa JaT4yuka Isd obecreueHHs
HeIpephIBHOTO TMOKPHITUS (HaONMIOAeHHs) IUIOLIagy IOMelleHus TpebyeTcs
yCTaHOBKa OOJBIIOr0 KOJMYECTBO AATYMKOB, CETKOH Kaxxiple 6 MeTpoB, 4TO
CYLIECTBEHHO NOBBIIIAET CTOUMOCTh KaK JaT4YHKa, TaK U CTOUMOCTb CUCTEMBI B
LIEJIOM.

B cpaBHeHMM ¢ aHaJIOroM 3asBIEHHBIH croco® obnagaer CledyIoUMMU
IpeuMylliecTBaMu.  3asiBI€HHBIH  CIocob npennond%aeT BO3MOXXHOCTb
HCHNOJB30BaHus, HanpuMep, oObIYHBIX IP kamep BUIEOHAOIOIEHUS, CTOUMOCTD
KOTOpPBIX Ha TMOPSJOK HHXKE€ CTOMMOCTH CTepeoKaMmep, HCIOIb3yEMBIX B
NpoTOTHUIIE. B CBSI3M C TeM, UTO MpH pean3alliH 3asiBIEHHOro crocoba ocoboe
BHHUMAaHHE YJENSETCS] MOCTPOSHHIO TOYHOTO KOOPJIMHATHOTO COOTBETCTBHS,
Kaxaas KaMmMepa CHUCTEMBl BHUACOHAOMIONEHUS MOXET pacronaratbcsi He
BEPTUKAJIBHO M «CMOTPETH» B TMOJ, @ «CMOTPETh» IO OCTPBIM YIJIOM K
TOPU30HTY, B CBSI3M € 4YeM ILIOMAAb ee 00JIacTH BHIMMOCTH (OXBaTa) MOXET
JIETKO JIOCTUTaTh 3HadeHuii cppime 200 M2 3a cuer 6oneq TOpU30OHTAJIBHOM €€
opueHTany. Tak, Ha TECTOBOM CTEHJE OJlHA U3 Kamep, OpI:eHTI/IPOBaHHaH BJIOJIb
KOpHU/I0pa, 0XBaThIBaNa 061acTh 16 X 9 MeTpoB, YTO COOTBETCTBYET 144 M2, uTO

Ha HOpsaaoK 6osple 1Mo CPaBHEHHUIO CO CTEpCOKaMepaMH, HCIIOJIbL3yCMBIMH B
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npototurne. [lpennaraeMblii croco6 TakKe HaeT BO3MOXHOCTE C BBICOKOH
TOYHOCTBIO MOCTPOUTH MYJIBTHKAMEPHYIO CHCTEMY BHUICOHAOIIOJECHUS 3a CYET
BBITIOJTHEHHS] HECKOJIBKMX MPOCTHIX IIATOB 110 HACTPOIKE W KATHGPOBKe Kax oM
KaMepbl B OTJeJIbHOCTH U NMOCEAYIOIMIEeH IMPUBS3KU BCEX KaMep K €IMHOMY ILIaHy
HaOmonaeMoit Jokauu. Kpome Toro, 3a cuet CylecTBeHHO GoJbliei obnactu
BHIMMOCTH KaXIOW KaMmepbl B 3asABIIEMOM CHoco0e HET HeoOXOIUMOCTH
YCTaHOBKHM KaMep TaK 4acTo, Kak TpeOyeTcs B ONKMCBIBAEMOM aHaJlore, 4Yro, B
CBOIO  oOuepe/b, CYLIECTBEHHO YJEIIEBIACT TEXHHUYECKOE  pEIICHHE,
obecreynBarolee pelieHue aHaIOIrMYHbIX 3a/jay.

Co3nanue 3asiBIeHHOro u300peTeHHs OBIJIO HAaNpaBJI€HO Ha peLIeHHe
TEXHUYECKOH 3allaud MO JeTeKTUPOBAHHIO, T.. IMOUCKY, M TPEKHMHIY, T.€.
OTCIEXKHUBAHUIO NepeMelLIaloIuXcs 00BEKTOB, HAIPUMED, “aenoBedecKux TelN, B
BUJIEO-TIOTOKE, @ TaKXe Ha pelleHHe Ou3Hec-3a7jauyM [0 aHaIM3y TPEKOB, T.€.
HOCIIe0BaTENbHOCTEH MONI0XKEHMH 00beKTOB HAOIIOACHHMS, B YaCTHOCTH, JIFOJIEH,
BO BPEMEHH C MCIIOJIb30BAHUEM CHCTEMBI BHACOHAOIMIONAECHHMS, COCTOAIIECH Kak
MHMHUMYM U3 OJHOH KaMmepbl, HanpuMep, B TOPIOBBIX, CKJIaJCKHX,
IIPOM3BOJCTBEHHbIX, TPAHCIIOPTHBIX ¥ HHBIX OMELICHHSAX, @ TAKXKe B OTKPHITOMH
JIOKalWH, HaTlpUMep, Ha yJIHIle, BOJIe, apke, hepme U T.x.

[lpu peanuzanuu 3asBIEHHOro criocoba obecrieynBaeTCs AOCTHIKEHHUE
CIEeNYIOIIUX TEXHUYECKHUX pPEe3yJbTaTOB: BO3MOXHOCTb IOCTPOEHHSI TPEKOB
nepeMellalomuxcs 00beKTOB, HallpUMep, ToAeH, B cncre)llwe KOOpJUHAT IUIaHa
HabmofaeMol JTOKaLuy; NOCIEeAYIOLIEr0 aHaIN3a MOBEIEHUS M IePEMEIIEHHUs
0o0bexToB HaOIIOACHNSA, HAIPUMED, JIOAEH, B T.4. MOJACYETA KOJUYECTBA TAKUX
00BEKTOB, HAXOJMBIIHMXCSA B 33/laHHBIX 30HaX, 001acTdX, U T.H.; HAOMOJAEHHE,
BO3MOXHOCTh CTPOHTh «TOpSYHE-XOJOAHBIE» 30HBI € HauOOJBIIUM U
HauMEHBIIUM COCPENOTOYCHHEM OOBEKTOB HAONIONEHUs U T.Il‘.; obecneyeHne
BO3MOXXHOCTH aHAJIM3UPOBATh XapaKTep nepeMelieHust 00beKTOB HabmoaeHus, a
TaKXe B3aUMOJEHCTBHUS TAKMX OOBEKTOB, B TOM YHCJIE [IOCETUTENIEH U IIepCOoHalIa

Ha6n}o,uaeM01‘/’1 JIOKAIluHy, obecrieyeHre BO3MOXXHOCTH onpeneyicHns U OLICHKH
2
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HHINBUAYAJIbHBIX ITapaMCTPOB Ha6J'IIOI[aeMBIX 00BEKTOB TaKHUX, HAIIpUMEP, KaK

pocT, pa3Mep, IOJI, BO3PACT, I[BETOBAs MAIUTPa ONEXAbI M T.I.; obecredeHue
MyJbTHUKaMEPHOro HaONMONEHHUS B OTHOLIEHHWH KaXJOro U3 OOBEKTOB
HaOroleHus, MpU KOTOPOM OAMH M TOT )K€ IepeMeIlaloluics O0O0BEeKT
HaOmoeHus, Hanpumep, YeNoBeK, IepedaeTcs OT OOHOH  KaMmepbl
BUJICOHAOIIOIEHHS K APYTOH MPH BBIXOJE U3 00J1acTH BH/IMMOCTH OJHOI Kamepsl
¥ TOSABJICHUH B OOJIACTH BHUIWUMOCTH JPYrodl KaMephl, B cly4yae eciu Takas
CUCTeMa BHUJIEOHAOMIO/IEeHUsI BKIIIOYAeT OOJIblile, YeM OJHY KaMmepy, U JJisi Hero
CTPOMTCS € [MHBIi TpeK Ha TNPOCTPAHCTBe IUIaHa HaOJIOJaeMoil JIOKaluy;
ofecriedeHne  TOCTPOEHHS  CHCTEMBI  JETEKTHPOBAaHHMS W  TpPEKHUHra
nepeMellaloImMxcsi 00BEKTOB, HalpHMep, JIOJAeH, Ha BUAEO-TIOTOKE C
UCIIOJIb30BaHHEM KaK MHUHHUMYM OJHOM KaMmepbl BHACOHAOIIOACHHUS; CBEICHHE
BCEX Kamep, B ciy4yae €CiIM uX Oojblle, 4eM oOjJHa, B €AUHYIO CHCTEMY
HaGJIONEHHs, B TOM YHUCJIE JOIYCKAIOIYIO MWHHMAJIBHBIE WM ITOJHOCTHIO
OTCYTCTBYIOIIME 30HBI IEPEKpBITHA 00jacTeil BUAMMOCEH CMEXHBIX Kamep;
BO3MOXXHOCTh ONTHMH3ALMU aJIrOpPUTMa peaiM3allii 3asiBJICHHOro crocoba B
YacTH HCHOJIB3YyeMBIX I 3TOr0 BBIYMCIHTENBHBIX PECYypcoB; olecriedeHue
BO3MOXXHOCTH MOCTPOEHHS] KOOPAMHATHOTO COOTBETCTBHUS MEXIY ABYXMEPHOM
IUKCENBHOH CHCTEMOH KOOpPOWHAT BHUAECO-U300paKEHHUS KaXIOH KaMepbl
CUCTEMBI BHJICOHAOMOAEHHS W TpeXMEpHOH MEeTpOBOH CHCTEMOH KOOpAMHAT
IUIaHa HabIoJaeMoii JIokaluu (MPUHIMI KOOPAUHATHOTO COOTBETCTBHS).
CyuiHocTh 3afBIEHHOTO H300peTeHHs] 3aKjlodaeTcss B CIEAYIOIIEM.
Bnauane ocymeéTBnaroT MPEABAPHUTENIGHYI0O HACTPOMKY KaXXIOH KaMepsl
CHCTEMbI BUACOHAOIOACHHUS], COCTOALIEH KaK MUHUMYM M3 DJIHON KaMepbl. Eciu
0J1Ha Kamepa obecreunBaeT HECKOJIBKO Pa3IMYHBIX BHIEONIOTOKOB, TO HACTPOHKa
NPOM3BOJUTCA JJIsl KaXAOro BHIEONOTOKA, KakK Ui OTAE/NbHOHM KaMephbl.
HacTtpoliky ka0 KaMepbl CUCTEMBI POU3BOAAT B HECKOJIBKO 3TanoB. CHavana
OCYIIECTBIIIIOT pa3MeTKy H300pakeHHil HaOrofaeMoi JIoKaluy, Hanmpumep,

MMOMENICHHUS, MOJYYCHHEIX C KaX oM KaMe€pbl CHUCTEMBI BPII[COHaGJIIOI[eHI/IS[, C
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NOMOUIBIO  KaMOPOBOYHBIX DJIEMEHTOB W/HIIM TIpPyNIl  KaTUOPOBOYHBIX

3JIEMEHTOB. 3aTeM BBIMUCIIOT YacTh ONTHYECKHX napaM%mOB U napameTpoB
TIOJIOXKEHHS KaXXA0H KaMepbl CUCTEMBI HaOIIOAeHHS Ha OCHOBE KaJIUOPOBOYHBIX
AIIEMEHTOB  H/MJM TPYyNn KanuOpPOBOYHBIX 3JeMEHTOB. Jlajliee Ha KaXIOM
U300paKEHUU OIPENIeNIAIOT MOJUIOH 00JacTH BHAMMOCTH KaXI0i Kamepsl
CUCTEMBI BUICOHAOIONECHNS, [TOCIEe YeTr0 OCYIIECTBIISIOT MPOESKIIUIO MTOJIHUTOHOB
o6nacTedl BUIMMOCTH KaX/Ol KaMephl CHCTEMEI BHIECOHAOIIONEHHS B CHCTEMY
KOOpAMHAT IJIaHa HabrogaeMo# JToKalkK. 3aTeM OCYIECTBISIOT IPUBA3KY BCEX
KaMep CHCTeMBI . BUICOHAOMOACHH K IulaHy HaOmoaaeMoil JoKaluuu H
IIPOM3BOMAT BBLIMUCJICHHE OCTaJbHBIX ONTHYECKUX IMApaMETPOB M IapaMeETpPOB
3
TIOJIOXKEHHUsI KaXJIOH KaMmepbl CHUCTEMBI BnneOHa6moﬁean, 1ocje 4ero
OCYILUECTBJISIIOT IMOCTPOEHUE KOOPJAUHATHOTO COOTBETCTBUS JBYXMEpPHOMU
IIUKCEIbHON CHUCTEMBI KOOpPAMHAT HM300PaXKEHHUS KaXIOH KaMmepbl CUCTEMBI
BUICOHAOMIONEHUS U €IMHOH TPEXMEPHOH METpOBOI CHCTEMOH KOOpAMHAT
wiaHa Habmonaemoilt nokanuu. [locie oOCyLIeCTBIEHHS ONMHUCAaHHOW BHIIIE
HaCTPOHMKH KaMmep CHCTEMbl BHACOHAONIONCHHUS 3aXBaThIBAIOT 'BI/ILICO-IIOTOK c
KaXI0H KaMepbl CHCTEMBI BUAECOHAONIONEHUsI ¢ HACTPOEHHBIMU MapameTpaMu
KOOPAMHATHOTO COOTBETICTBHUS, MOCJIE€ HYEro OCYIIECTBISIIOT IOKaApPOBYIO
06paboTKy MOJy4YEHHOro BHUAEO-NIOTOKA, B MPOLECCE KOTOPOH OCYLIECTBIAOT
b
MOUCK W OOHapyXeHHe (JETEKTHPOBAaHHE) M OTCJIEXKHBaHME (TPEKHHT)
HHTepecylomux  o0bekToB. Jlajee Ha  KaXaod  KaMepe  CHUCTEMbl
BU1cOHAOIIOICHUS CTPOST TPEKH IBIDKEHHS KaXIOTO JETEKTHPYEMOro 06heKTa,
[OCJIE  4Yero JeTeKTHUpyeMble TpEeKH C KaXJOW KaMepbl CUCTEMBI
BUACOHAONIONCHUS COEOUHSIOT TakuM oOpa3oM, 4YTOOBI  oOecredyHTh
MyJIbTHKaMEpHOE BHU€O0-HAOIOEHHE, TIPH KOTOPOM OIOWH M TOT Xe OOBEeKT
nepefaeTcs OT OOHON KaMepbl BHAEOHAONMIONEHHWs K IPYroil IpH BBIXOJE U3
o0sacTu BUAMMOCTH OJHOM KaMepbl U TIOSIBJICHHH B 00JIaCTH BUIUMOCTH IPYTroi
KaMephl, B Clly4ae eCllH CHCTeMa BHICOHAONIOACHUs BKIfoYaeT Ooiblle, deM

OIHY KaMmepy, W Ui Hero CTPOMTCA €AWHBIH TpeK Ha IUlaHe HalOironaeMoit
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nokanuu. B pesynbrate OObeOMHEHHBIE TPEKH MOBIDKEHHS OOBEKTOB
OKa3bIBAIOTCS HAaHECEHHBIMH Ha IUIaH HaOmofaeMo¥d JioKauuu U jaiee
OCYILECTBIIAIOT JAJIbHEHIIMK aHAIM3 XapaKTepa ABUKECHHsI U TOBEACHHS, a TAKXKe
MHIMBUIYaJIbHBIX  [apaMeTpPOB TakUX OOBEKTOB BO BCEH CHCTEMeE
BUACOHAOTIO/ICHHUS.

Ha ®ur.1 npencrasneHo nzodpaxeHue npumepa pa?}\/[eTKI/I onepaTopoMm B
PYYHOM DpEXUMe H300pakeHUs] HaONIoZaeMoro MmoMmeleHus: KaauOpoBOYHBIMH
3NIeMEeHTaMU rpynmnsl 1 (mapaniensHble B IPOCTPAHCTBE JIMHUM Ha MOTY).

Ha ®ur. 2 NpeACTaBIeHO H300pakeHre IpUMepa pa3sMEeTKH ONEPaToOpoM B
PYYHOM peXuMe H300paxkeHHs HaOII0JaeMoro MoMeIleHus KaluOpOBOYHBIMU
3JIEMEHTaMH rpynnsl 2 (MeprneHIuKyIIpHbIe B MPOCTPAHCTBE JIMHUM Ha ILIATKE
noJsia).

Ha ®ur. 3 npeacrasneHo uzobpaxeHue npuMepa pa3MeTKH OIepaTopoM B
PYYHOM pexume .I/I306pa)KeHI/I$I NOMeLIeH!s] KaJMOPOBOYHBIMU 3JIEMEHTAMHU
rpynmns! 3 (BepTUKaJIbHbIE B IPOCTPAHCTBE KOJIOHHBDI). 2

Ha ®ur. 4 npencraBneHo u3obpaxeHne MpuMepa pasMeTKU IIPOCTPaHCTBA
MIOMELEHUs] MapKepaMH KaJIMOPOBOUHBIX 3JIEMEHTOB 3aJaHHOrO pa3Mepa
(MeTpoBBIE MIECTBl OMNpPENEIEHHOTO IIBETOBOTO IAaTTEpHA, pa3MEYCHHEIE
OJIMHAKOBO} IOCJIEIOBATENFHOCTRIO IIBETOB M pa3MeIleHHble Nepe] Kamepoii)
JUIsl aBTOMaTHUYECKOTO OMNPEIENICHHs] UX KOOPJIMHAT Ha M300paKeHNH KaMephl.

Ha ®wur. 5 npexncraBneHo u3obpaxkeHHe IpuMepa pa3MeTku obiacTu
BUIMMOCTH Ka)XKJJOH KaMepbl CUCTEMBbI BUACOHAOIIO e HUS.

Ha ®ur. 6 npencraBneH yeprex, WUIIOCTPUPYIOMIHM TpUMEp NPOEKLUU
obnacTeid BHUAMMOCTH KaXAOH Kamepbl CHCTEMbl L#IEOHAOMOACHUS B
TPEXMEPHYIO METPOBYIO CHCTEMY KOOPMHAT IUIaHa HAOJII01aeMOro IIOMELIEHHSI.

Ha ®ur. 7 npexncraBneH depTex, WUTIOCTPUPYIOIIMI MpUMEpP IMPUBI3KU
BCEX KaMep CHUCTEMBI BHJI€OHAOMIOAEHUS K €JUHOMY IUIaHy I[IOMELIEHUs H

MMOCTPOCHHUE KOOPAWMHATHOIO COOTBETCTBHS I[BYXMepHOﬁ TIHKCEJIbHOM CHUCTEMBI
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KOOpAMHAT H300paXeHHs KaX/I0W KaMepbl CHCTEMbl BHIEOHAONMONEHHUS C
€IUHOM TpeXMEpHOH MEeTPOBOU CUCTEMOI KOOPAMHAT IUIaHA TOMELICHHUS.

Ha ®ur. 8 npezncrapieH yepTex, WUTIOCTPUPYIOLIUN IPUMeEp TPEXMEPHOMH
MOJENN MYJbTHKaMEpPHON CHUCTEMBI BHIIEOHAONIOACHHS, COCTOSILINN M3 JABYX
Kamep.

Ha ®ur. 9 npeacrasneHo u3o0pakeHHe MpUMepa NPOEKLUU 001acTh
BUIAMMOCTU OIHOUW KaMephl CHCTEMbl BHAECOHAONIONCHHUS W3 TpeXMepHOi
CHUCTEMBI KoopunHéT IJIaHa ITOMeELIeHUs Ha u300paxkeHue.

Ha ®@ur. 10 npencraBneH deprex, HUIIOCTRHPYIOIUNA TPUHLMAIL
COBMEILEHHS] CIIPOCLIMPOBAHHBIX B E€IUWHYIO CHCTEMY KOOpAMHAT IUIaHa
MOMELLEHHS TPEKOB OT Ka)KJIOM KaMephl CUCTEMEI BUJIEOHAOIIONEHUSI B €TUHBIN
Tpek HaboaeMoro o0seKTa A7 ciiydast, Koria MOJIUTOHbI 001acTell BUIUMOCTH
KaMep NepeceKaroTcsl.

Ha ®ur. 11 mnpencraBieH dYepTeX, WIUIIOCTPUPYIOMUN TPUHLIMI
COBMEILEHHS] CIPOECLUPOBAHHBIX B €IUMHYI0 CHCTEMY KOOpAMHAT ILIaHa
MIOMELIEHHS TPEKOB OT KaXI0H KaMephl CHCTEMbI BUICOHAOIONEHUS B €IMHbIN
Tpek HabJrojaeMoro o0beKTa AJIs Cily4as, KOT/a IOJIMTrOHE! 001acTeil BUAMMOCTH
KaMep He NMepeceKaloTcs, a PAcioIoKEHBI CMEXHBIM 06pasdM.

Ha ®ur. 12 u 14 npencraBneHsl YepTeXH, WUIIOCTPHUPYIOIIKME NPUMEP
JETeKTHPOBAaHUS W TPEKHHra IepeMelalomuxcsi Oo0beKToB (JIoneH) B
IPOCTPAaHCTBE IIOMEILEHHUS C HCIONb30BaHUEM MNPHHLUIIA KOOPAHMHATHOIO
COOTBETCTBHS B IPUBA3KE K IUIaHY ITOMEIIECHHUSI.

Ha ®wr. 13 u 15 npeacrasneHo u3o0paxeHue npuMepa J1eTeKTUPOBaHUs U
TPEeKHHra IepeMelalomuxcss o0beKTOB (JIrofeil) B IPOCTpaHCTBE C
HCTIONIb30BaHUEM IIPUHIMITIA KOOPAMHATHOTO COOTBETCTBUS B IPUBSI3KE K IUIaHY
NOMEIIEHHS.

JlocTukeHre 3asBIIEHHBIX TEXHUYECKHX pe3yané%OB obecreyuBaercs

cleayomuM obpa3zoM.
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Cucrema BuJeoHaOmOJeHWsT TpeAcTaBiser cobod  Habop U3
IIPOM3BOJILHOTO yMCTa WM KaK MHHHMYM OJIHYy KaMepy BHICOHAOIIOICHUS.
3adBiieHHbIH Croco® 3aKkioyaeTcsi B TOM, YTO CHa#ala OCYIIECTBISIOT
HACTPOHKY Ka)K[0i KaMepbl CHUCTEMbl BHACOHAOIIONEHHUS, 00ECIEeYHBAIOILYIO
BO3MOXKHOCTh HOCTPOEHHSI KOOPIMHATHOTO COOTBETCTBHS MEXAY IBYXMEPHOI
IUKCENbHOH CHCTEMON KOOPAMHAT BHAEO-H300paKeHHS KaXIOM KaMepbl W
TPEXMEPHOH METPOBOM CHUCTEMOH KOOpIHMHAT IUIaHa HaOJI0JaeMOM JIOKallHH,
HampuMmep, momeineHus. Hacrpoiika kamep CHCTEMBI BHICOHAONIONEHUS
BKJIFOYAET /1Ba 3Tala U 3aKIIF0YaeTCs B HAaCTpOoiKe KaXKIoi KaMephl B OTAEILHOCTH
M TIocNeAyIollel NpuBs3Ke KaMep K IUIaHy JIOKaIliH, T.€. CBEIEHUIO BCeX KaMep
B €JIMHYIO CHCTEMY KOOpIAMHAT IUlaHa JokKauuu. M3BecTHO, 4TO mMojoXKeHHe
KaMepbl B TPEXMEPHOM METPOBOM IIPOCTPAHCTBE MOMFIO OIKCATh TAKHMH
napamMeTpaMyd YCTaHOBKH, KaK TOPWU3OHT&IBHBI Yrojl TOBOpOTa KaMephl,
BEPTUKAIBHBINA yroJjl IOBOPOTa KaMephl, yrojl [IOBOPOTAa BOKPYT ONTHYECKOH OCH
KaMephbl, «X» U «y» TOYKH HOJOXEHHS KaMephl B CHCTEMe KOOpPAHMHAT IUIaHA
nokauuH, «h» BBICOTa KpemjieHHsi Kamepsl (B MeETpax); a TakXe TaKUMHU
ONTHYECKHMH IlapameTpamH, Kak (POKycHOe paccrosiHue, 3yM kamepsbl. Takoii
crioco® HaCTPOHKU KaMepbl BUICOHAOMIONEHNS MTO3BOJIET ONEPaTOPy BPYYHYIO
Opd  THOMOIIM  JIOOOTO  HECIIOKHOTO  MpOrpaMMHO-MaTeMaTHYeCKOTro
HHCTPYMEHTa, HallpuMep, JIF000ro BEKTOPHOro rpadH4ecKoro pe1akTopa Takoro,
kak Adobe Illustrator, Inkscape u T. 1., myTeM pa3MeTKH Ha ﬁ}3o6pa>1<e1-m1/1 KKI0H
KaMephbl CIIELHUANbHBIX IeOMeTpUYecKuX GUryp (KaauOpOBOYHBIX JJIEMEHTOB),
HEOOXOOUMBIX JUIS ONpeeNeHHsl BCeX BBIIIe YKa3aHHBIX MapaMeTpoB KaMepsl,
TpeOyeMBIX Ul OCTPOEHHS TPEXMEPHOM MOJIENIH CUCTEMBI BUIeOHAOMIOIeH ],
Ha MjaHe HabmoJaeMol JIOKallMM M IOCTPOEHHS TOYHOIO KOOPAWHATHOTO
COOTBETCTBH, T.€. MATPHYHOTO NMPeoOpa3OBaHMs M3 JIBYXMEPHOM MHUKCEIBbHOM
CHCTEMOH KOOpAMHAT BHIEO-U300paKEHUS KaXIOW KaMephl B TpPEXMEPHYIO
METPOBYIO CHUCTEMY KOOpDIMHAT €JUHOro IUlaHa HalIofaeMoil JoKaluwy,

HanpuMmep, NMOMEIICHUA, U 06paTHO. HOCTpOGHI/Ie YKa3zaHHOT'O KOOPAWHATHOTI'O
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COOTBCTCTBHS HUIpacT KIIOUYEBYIO pPOJIb IIPpH PECIICHHUU TEXHUYECKOH 3aJa4u

JETEeKTUPOBaHMs M TPeKHWHIra OOBEKTOB, HallpUMeEp, JIOAEH, Ha BUAEO-NIOTOKE
cpa3y B HECKOJIbKMX dJieMEHTaX CHCTEMbl BUACOHAONIOACHUS MpU peaau3aluu
3asiBJIEHHOTO c1oco0a.

HacTtpoiika kaxxaoii kamepsl CHCTEMBI BUACOHAOIIOIEHUS OCYIIECTBISAETCS
CleIyIOIUM 06pé30M. [lepBoHaYaJIbHO OCYILIECTBISIIOT OOHApy)XeHHE WU
pa3MeTKy JIOKalliK, HanpyMep, NOMEILEHNUs KaTHOPOBOUHIMH 3JIEMEHTAaMU MJIH
rpynmnaMyd KaJUOpOBOYHBIX 3JIEMEHTOB Ha H300pPaXKEHWH KaXIO0il KaMmepbl
cuctembl BUuaeoHabmoneHus. Ilon kanuGpoBOYHBIMHU dJIEMEHTAaMH TOHUMAKOTCS
reoMeTpuuecKkue QGUrypbl Ha H300paKeHHH KaMephl, HMEIOIIHE 3aBEJOMO
onpeeNeHHble TeOMEeTPUUYECKHe TTOJIOKEHHSI B TPOCTPAHCTBE TaKHe, HallpUMep,
KaK: OTPe3KH JIMHHMH, KOTOPhIE B IPOCTPAHCTBE MOMEILEHUS NapajulebHbl APYT
Jpyry 4 MapajuleibHbl TOPU30HTAJIBHOH IUIOCKOCTH Iona (KaJiuOpoBOYHBIE
JIEMEHTBl TIPYIIIBI 1) (®wur. 1); orpe3ku JIHHUN, KOTOpPbIE B NPOCTPAHCTBE
HOMELIEHHS NEePHeHIUKYISIpHBl Jpyr APYTY ¥ NapajuieNibHbl IUIOCKOCTH Ioja
(kanuOGpoBOYHBIE dJIeMeHTHI rpynmbl 2) (®ur. 2); oTpe3ny JUHKUN, KOTOPbHIE B
IPOCTPAaHCTBE MNOMELICHUs MapajiieNIbHBl JAPYr APYyry W MepHeHAUKYJISPHbI
IJIOCKOCTH - Nona (KanubGpoBouHble 3neMeHTsl rpynmsl 3) (dur. 3); oTpe3ku
JIMHUH, KOTOpbIE B MPOCTPAHCTBE ITIOMEIIEHHS PACIIOJIOKEHBI B INIOCKOCTH T0JIa
Y MMEIOT OJMHAKOBEIH pa3mep (KaauOpOBOUYHBIE 3JIEMEHTHI TPyl 4); OTPE3KH
JIMHHUH, KOTOpPBIE B IIPOCTPAHCTBE IOMEILEHUS PaciOIOXkEHbI B IIIOCKOCTHU MoJIa
U IMEIOT OJJMHAKOBBIN U 3apaHee U3BECTHBIN pazMep (KaJTHOPOBOYHbIE 3JIEMEHTHI
rpymnna 5). lnd aBroMaTH4ecKoW pa3sMeTKH KalHOpOBOYHBIX 3JIEMEHTOB Ha
U300paXeHHH C Kamephbl INpeAdroyiaraercs MCIONb30BaHUE MapKepoB
KaTUOPOBOYHBIX JJIEMEHTOB, a TaKKe HUX aBTOMaTHIeCKOe obHapyxeHUue Ha
U300paKeHHH; MapKephl KaJIHOPOBOYHBIX JJIEMEHTOB HPEICTABISIOT COOOMH
3apaHee 3aroTOBJIEHHbIE (U3MYECKHe MpeAMeThl, HapuMep, MIeCTh! JIMHON 1
METp ONpENCNIEHHOr0 IBETOBOrO TMaTTepHa, HampuMep, pa3MedeHHBIE

OJIMHAKOBOI OCIIEA0BAaTENIbHOCTHIO LIBETOB, HITH KPYrH U T.1. (Pur. 4), koTopsie
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pa3melnaioT B HabJro1aeMOH JIOKaIiu Nepel] yCTaHOBJIEHHOM KaMepol CHCTEMBI
BUJCOHAOMONEHUs Uil Tocienyromed (¢uKcanuu n§o6pa>KeHHﬂ c ux
»
packiafkod W aBTOMAaTHYeCKOro OOHapyXeHHs (HETEKTHPOBAHHA) TaKHX
MapKepoB, ONpeAeIOINX HeoOX0quMbIii Habop KaaMOpPOBOYHBIX 3JIEMEHTOB.
MapKkepbl KaTH6POBOYHBIX 3IEMEHTOB (PU3HYECKH PACIIONAraloTCs, HampuMep, B
TFOPU30HTAIbHOW IUIOCKOCTH TMoja HalOnoJaeMOd JIOKallMM, HampHuMep,
NOMELIEHHUs], niepel kamepoil (Dur. 4), U nanee KaMmepa JACTEKTHPYET LIBETOBOH
IIaTTEPH 3JEMEHTOB-MapKEPOB U aBTOMAaTHYECKH ONpeeseT HX KOOPAUHATH Ha
n3o0paxxeHUH Kamepbl. B ciydae, ecnm Qusuueckoe pasMmemieHue MapKepoB
KaJIMOPOBOYHBIX JJIEMEHTOB 3aTPYJAHUTENBHO, HAIIpUMeEp, B Clyyae OTCYTCTBHS
¢busnueckoro rocrymna Kk 061acTd BUAUMOCTH KaMephl nn6o,‘;1<oma MMEEeTCs JTUILb
BUI€O-Gaiy, NOMy4YeHHbIH C KaMephl, pa3MeTKa HaGIIIONaeMON  JIOKALIHH,
HallpyMep, IDOMEMIeHUs, KaTuOpPOBOYHBIMH DdJIEMEHTaMH rpynnel  1-4
ocymechnﬁeTca OIepaTopoM BpYUHYIO Ha W300paKeHUH TaKkoro noMeueHus. B
3TOM CJIy4ae ONepaTop OCYLIECTBISET Pa3MeTKy MOCPEICTBOM KaTuOpOBOYHBIX
3JIEMEHTOB WJIM IPYyIIl KAIMOPOBOYHBIX JIEMEHTOB 1-4 Ha U300pakeHUH BHEO-
KaMepbl Ha OCHOBE 3KCIIEPTHOH OIIEHKH OIepaTopa OTHOCHTEIHHO CIELU(pUKU
pacmojiokeHus: TaKMX  KalUOPOBOYHBIX  JJIEMEHTOB B IIPOCTPAHCTBE
HabronaeMoro nomemenus. Hanpumep, kanmuGpoBodHbIe dI€MEHTH TPYIIb |
MOTYT OBITh 0003Ha4eHbl, KaK JHHUHU YTJIOB [IepeceyeH s IIa C napalielbHbIMH
JIMHUSIMH CTEH, MOXKET ObITh O4epYEH PUCYHOK IUTMTKM Ha noiy # T.4. (®wr. 1).
KannbpoBoyHble 3j1eMEHTBI I'PYIIBI 2 MOXHO TaK)ke OOHapyXHTh Ha PUCYHKE
1ojla, Ha OCHOBE IIPE/CTaBJICHHS O PACMOJOXEHWH KOJOHH B IOMELIEHHH,
oYepTUTh yriel cTeH U T.4. (Pur. 2). KanubpoBouHble 37€MEHTHI Ipynmnbl 3
MOJXHO IIOJIy4YHMTb, OYEPTHUB, HallpUMeEp, BEPTUKAIbHbIE MPAHULIBI KOJIOHH, YIJIBI
CTEH, 10 PUCYHKY IUIMTKU Ha CTEHaX, pa3IH4YHble CTOMKH, yIiisl MeOenu U T.II.
(®ur. 3). KanuGpoBouHbIe 2I€MEHTHI TPyl 4 MOXKHO MOJTyYUTh, HAIIpUMeEp, U3
PHUCYHKa TIoJia, IUTHTKH HIH OYEpPTUB PACCTOSHHUE MEXIY KOJIOHHAMH, IUUPHHY

xopunopa M T.A. KanuOpoBo4HBIE 3J€MEHTHl TIpyMIbi 5 OTIMYAIOTCA OT
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KaJMOpPOBOYHEIX 3JIEMEHTOB IPYMIIbI 4 TEM, 9YTO Ha MOMEHT HaCTPOMKH KaMephl
U pa3MeTKH MOMEIIEHHUs U3BECTEH pealIbHbII pa3Mep TaKHuX JIEMEHTOB.

ITocne pa3sMeTku n300paxkeHHs HaOIIOJaeMOii JIOKALHH ‘OCYIIECTBISIOT
BBIYMCIICHHE YaCTH ONTUYECKHX [IapaMeTPOB U NMapaMeTPOB NOJIOXKEHHS KaXK O
KaMepbl CUCTEMBI BHIECOHAONIONEHHS HA OCHOBE IOJNYYEHHBIX NpPH Pa3MeTKe
KaJIMOPOBOYHBIX JIEMEHTOB IPyHII 1-5, ONpeieNIeHHbIX Ha H300paXKeHUH KaX I0i
KaMephl ONEpaTopoM MM B aBTOMAaTHueckoM pexime. KoopamHaTHoe
COOTBETCTBHE JABYXMEPHOH NMKCEIbHOW CHCTEMBI KOOPAWHAT H300paXKeHUs
Ka)K[10i1 KaMepbl U TPEXMEPHOII METPOBOI CUCTEMBI KOOPAUHAT €JUHOTO ILUIaHA
HabmofaeMoOH JIOKal[MM 3aBHCHUT OT MCKOMBIX MapaMeTpPOB KaXHOW KaMepsbl
CUCTeMBbl BHIcOHaOmoAeHUs. BruucieHue mpenmosiaraeT MOWUCK 3HAYEHUH
YKa3aHHBIX IIapaMETpPOB KaMepbl TaKuM o0pa3oM, 4YTOObl anpHOpHBIE
IPEJCTABICHUA O [MOJIO)KEHUH KaJIHOPOBOYHBIX 3JIEMEHTOB B IMPOCTPAHCTBE
Ha0mozaeMoOl  NOKAalMM, HalmpuMep, TMOMEIIEHHS COOTBETCTBOBAIM  HX
[OJIOXKECHHUIO, TOJY4EeHHOMY B pe3yjbTaTe NpPUMEHEHHs 3aBUCAILLETO0 OT
OINMCAaHHBIX MAapaMeTPOB KOOPAUHATHOTO COOTBETCTBHUS. T aK, Hampumep, s
KaJIMOPOBOYHBIX 3JIEMEHTOB I'PYIIEI | MOTy4eHHOE KOOPAUHATHOE COOTBETCTBHE
JIOJDKHO OTOOpa)kaThb COOTBETCTBYIOLME OTPE3KH JIMHUN KalnHMOPOBOUYHBIX
3JIEMEHTOB B TPEXMEPHYIO METPOBYIO CUCTEMY KOOPJAMHAT IJIaHa HaOroaaeMoi
JIOKallH TaKuM 00pa3oM, 4ToOb!I TaKie OTpe3KH ObLIH NMapauielbHbI IPYT APYTY
B IIPOCTPaHCTBE HaOMIOAaeMO# JIOKALMH, T.€. B CHCTEME Kobpm/maT I1aHa
HabyroaeMoit JIOKalui, HampuMmep, nomenieHus. KamuOpoBodHbIE 3J€MEHTHI
Ipynnsl 2 JOMXKHBI OKa3aTbCid B TPEXMEPHOW METPOBOM CHCTEME KOOpIHHAT
wiaHa  HalbmogaeMol  JIOKaIllu| MepNeH/ WKy IAPHEIMA  IPYT  IPYTY.
KanubpoBouHble 351eMeHTHI Tpynnsl 3 mocie 0To6pa>KeH£;1 UX B TPEXMEPHYIO
METPOBYK) CHCTEMY KOOpIAMHAT IIIaHa HaOMIOAaeMOH JIOKAMHA JTOJDKHBI OBITH
YETKO BepTUKaJIbHBIMU. KanubpoBouHble anemeHTHl Tpynn 4 W 5 mocne
OTOOpakeHHsT HMX B TPEXMEPHYID METPOBYIO CHCTEMY KOOPIHHAT ILIaHa

HabmofaeMOH  JIOKamMM JOJDKHBI HMMETh OJWHAKOBBIA  pasmep. Jlus
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KaJIMOpPOBOYHBIX JJIEMEHTOB — MapKepoB TpyNIBl 5 mocie OToOpakeHHs B

TPEXMEPHYIO METPOBYIO CHCTEeMy KOOPIMHAT IUIaHA HAOIIFQIaeMOM JTOKalUU HX
pa3Mep AOKEH COOTBETCTBOBATH 3apaHee H3BECTHOMY. PaznuanEe KOMOHMHAIIH
rpynn KaduOpOBOYHBIX 3JIEMEHTOB HO3BOJISIOT ONpPEAENIUTh YacTh ONTHYECKHX
napaMeTpoB M [apaMeTpPOB IIOJIOKEHHMS  KaXIOM KaMepbl CHCTEMBI
BujeoHabmonenus. Hanpumep, KOMOMHAIUsA KaJIHOPOBOYHBIX JJIEMEHTOB
rpynnsl 1, 2 1 3 COBMECTHO OMNpeleNsiOT Takue mnapaMeTpbl KaMephl, Kak
BEPTUKAIBHBIA yroj MoBOPOTa KaMephl, YToJl IOBOPOTa BOKPYT ONTHYECKOH OCH
KaMepbl U poKycHoe paccTosHie kaMepbl. KamnOpoBOYHEIE 37IEMEHTHI TPYTIIIHI 5
OTpeNeNIIOT TAKHE NapaMeTphl, KaK KaK BepTHKAIBHBIH YroJ IOBOPOTa KaMephl,
yroJl IOBOPOTa BOKPYT ONTHYECKOH OCH KaMmepbl, BRICOTA XpEeIUIeHHs] KaMephl B
MeTpax, (okycHoe paccTosHHEe KaMmepbl W 3yM Kamepbl. KannOpoBouHbie
3JIEMEHTHI TPYIIIEI 4 ONpeAeNAIOT TaKHe IIapaMeTphl KaMephl, KaK BepTUKaIbHBIH
yrojl 1MoBOpOTa KaMephl, YroJl IMOBOPOTa BOKPYI ONTHYECKOW OCH KaMmepsl U
($hoKycHOE pacCTOsIHHE KaMephl.

Br100p rpynm kaauOpoBOYHBIX 3JIEMEHTOB, UCHOJIB3yEeMbIX IJISl Pa3METKH
m3o0paxeHuss  HaOMIOgaeMoil  JIOKal[MH, 3aBHCHT OT  IpeobiagaHus
onpesie/IeHHBIX IPOCTPAHCTBEHHBIX JTHHUHA Ha H300pakeHHH ¢ Kamephl. Ecnu Ha
n300pakeHHH orqéTJmBo BUIHBI IOBTOPSIOILHECS] PUCYHKH, HalIpUMep, IUTUTKH,
oneparopy Oyzaer ynoOHO pa3METHTh KaTMOpOBOYHBIC 3J¢MEHTHI Ipynmsl 4, B
Cllydae €ClIM pa3sMep OJJIEMEHTOB pHCYHKAa IUIMTKH HE W3BECTEH, WIH
KaMOpOBOYHBIE AIEMEHTBI IPYIIIBL 5, B ClIydae eClid pa3Mep 3JIEMEHTOB PUCYHKa
IUIMTKH u3BecTeH. ClieoBaTeNbHO, KATMOPOBOYHBIE AJIEMEHTHI Tpynnsl 4 U 5
SIBJIIIOTCA  CaMOJOCTaTOYHBIMHM, TO €CTh Ha 3Tane pa3sMeTKH H300paKeHus
KaX<10i KaMepsl Oy IeT JOCTAaTOYHO Pa3METHUTh TOJIBKO JIMIIE 3JIEMEHTHI U3 OJHOH
U3 3TUX Irpynn. Ecny noBTopsromuiicss pUCYHOK OTCYTCTBYET JIMOO OH HE BHUIEH
OTYETIIMBO, OllEpaToOpy HEOOXOAUMO Oy €T BEIOPATh ISl Pa3METKU H300paXKeH s
KanMOpOBOYHEIE 3/I€MEHTHI Ipynnsl 1, 2 u 3. JlaHHBIE rpyIIsl KaTHOPOBOYHBIX

Rl
3JIEMEHTOB HE SABJAIOTCS CaMOJOCTATOYHBIMH H, CIeNOBA(CIILHO, AJIs PasMETKH
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TakKoro H306pa)1<erm orneparopy norpeﬁye'rcn HUCIIOJIB30BaTh KaJ'IPIﬁpOBO‘{HBIe

3JIEeMEHTHI KQXJIOH U3 3THUX TPeX TPYII: TO €CTh OTPE3KH JHHHH, TapajuiebHble
IpYT APYTY B IPOCTPAHCTBE; OTPE3KHU JIHHUIA, EPIIeHANKYISpHEIE APYT APYTY B
NPOCTPAHCTBE, U BEPTHKAJIbHbIE OTpe3KH JUHUMN. Takum o0pa3om, Mpu pasMeTKe
U300pakeHUs KaXIOW KaMepbl IIOCPEACTBOM KaJMOPOBOYHBIX 3JIEMEHTOB
OTIepaTop PYKOBOJICTBYETCS BHIAMMBIMH ACTAIAMH HAOJIOJaeMOH JIOKAllMH Ha
n300paKeHUH ¥ BHIOMpaeT MOAXOAsIINe KaTMOPOBOYHbBIE SMEMEHTHI 13 rpynibl
4 ynu 5 nu60 KOMOUHALIUIO KATHOPOBOYHBIX JIeMEHTOB U3 rpynt 1, 2 u 3 (Pur.
1-4).

Ilocne pasMeTKHM WM OETEKTHPOBaHHS KaJUOPOBOYHBIX 3JIEMEHTOB
IIPOU3BOAMUTCS YAaCTUYHOE NOCTPOEHHE KOOPAMHATHOIO COOTBETCTBUS MEXIY
JIBYMEpHOI CHCTEMO} KOOpAMHAT U300pakeHUH KaMep U TpeXMépHoﬁ CHCTEMOU
KOOpAMHAT [UIaHa JIOKalMM TakuM oOpa3oM, 4YTOOBI JaHHOE KOOpPAMHATHOE
COOTBETCTBHE IIPH MPOEKIHH KaTHOPOBOYHBIX 3JEMEHTOB W3 CHUCTEMBI
KOOpJMHAT U300paKeHUs KaMepbl B TPEXMEPHYIO CHCTeMy KOOpAMHAT MIaHa
NOKalMH O6ECHeuuBaio BBHITIONHEHHE ANpPHOPHBIX YCIOBHH  IONOXEHHS
KaJuOPOBOYHBIX 3JIEMEHTOB B MpPOCTpaHCTBe. IlocTpoeHHOE KOOpAMHATHOIO
COOTBETCTBHSI HEOOXOOUMO JJii BO3MOXXHOCTH IOCJIENYIOIEH IPOeKLHH
IIOJINTOHOB 00JIacTedl BUAMMOCTH KaX0i KaMephl B CHCTEMY KOOpAMHAT IJIaHa
JIOKALMH B HEHCKAXEHHOH (opMe, TO eCTh B IPaBUIBLHON YopMe, C TOYHOCTHIO
110 MOBOPOTA, CMEILEHNs U MaciTaba.

Hanee, Ha U300paXEHNH OCYIIECTBISAIOT Pa3METKy MOJUTOHOB obOjacTeit
BUJMMOCTH Kax/1I0i kKamepbl. YenoBek-omepaTop Ha H300paKEHMH KaXKIOH
Kamepbl CHCTEMBI BH/IEOHA0NIOIEHHs. OOBOAUT 0671aCTh BHAMMOCTH — TIOJHIOH,
0003HayaIMi YacTh Mojia, B Npelaeiax KOTOpOii npezinonaraeTcﬂ MONCK H
oOHapyxeHHe (eTeKTHPOBaHHE) W CIIeKEHHE (TPEKWHI) 3a JBHXKYLIUMHUCS
obbexTamu, Hanpumep, moaemu (Ddwur.S).

3aTeM OCYIIECTBISIOT MPOEKIHI0 obacTeid BUANMOCTH KaXAOW Kamepbl

CUCTEMBI BUICOHAOMOJCHHS B TPEXMEPHYIO METPOBYIO CHUCTEMY KOOpPIMHAT
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IJIaHa MOMeleHus. 3a CYeT TOTrO, YTO YacCTh napaMeTpog KaMmepbl yxxe ObUIH
ompefeNeHbl Ha JTane HAcTpOMKM KaMmepbl MPHU IMOMOIIM KaluOpOBOYHBIX
3JIEMEHTOB Ipynn 1-5, uMeeTcss BO3MOXHOCTh CIIPOECIIMPOBATh OYEPYCHHBIN
HOJUTOH 00JaCTH BHAMMOCTH KaXIOW KaMepsl Ha IUIOCKOCTh Tofa B
TPEXMEPHYIO METPOBYIO CHCTEMY KOOpAWHAT IUIaHa JIOKALlUM, HarpuMmep,

noMmeieHus (Pur. 6). B pesynbrate NpoeKIUHU IOJIMTOHOB 00JIaCTei BUTUMOCTH

.,II.]'I}I Kaxkaom KaME€pel CHCTEMBI BPII[COHa6JIIOI[eHPI}I Ha IINIOCKOCTBh IIOJia

IIOMEIICHUS] MPOEKUUH IIOJIMTOHOB  BHAMMOCTH HMEIOT  IPaBHIIBHYIO
(HenckaxeHHy10) GpopMy B IPOCTPAHCTBE C TOYHOCTHIO 10 TOBOPOTA, CMEILEHHS
u Macmraba (Pwur.6, 7). :

Jlanee ocyliecTBISIOT NIPHUBA3KY BCeX KaMep CUCTEMBbI BUICOHAOMIONEHUS
K €IMHOMY IUlaHy Ha0momaeMod JIOKallMM © IOCTPOEHHE IIOJIHOTO
KOOPAWHATHOIO COOTBETCTBHSI MEXIY JBYXMEPHOHW IIMKCEIBHOM CHCTEMBI
KOOPIMHAT H300paXdeHUs] KaXIOW KaMephl M eIHHOM TPEeXMEPHOH MeTpoBoOit
CHCTEMOH KOOpAMHAT IUIaHa HaOIIoAaeMoil JIOKalluy, HalpuMep, IIOMELICHuUs,
crenyromuM obpazoM. Ilocne monmydeHHs BcexX MPOEKLH MOJUTOHOB obnacTeit
BUIMMOCTM KaMep CHCTEMBbl BHACOHAOMIONEHUS Ha IUIOCKOCTh IIONa
Ha0mronaeMoi JIOKaLUH HEOOXOIUMO MOIYYUTh KOPPEKTHYO IIPUBA3KY KaXAOTO
MOJIMTOHA 00J1acTH BUIUMOCTH KaMephl K COOTBeTCTBonmemy MIOJIOXKEHHUIO HA
miaHe HaOmoJaeMol JIOKalMM. JTOTO MOXHO JOOMTBHCS BpallleHHEM,
HepeMelleHHeM U MaclITabpOBaHHEM CIPOEKTHPOBAHHOTO MOJHUIoOHa 001acTu
BUIMMOCTH KaXI0Oi KaMephl CUCTeMbI BUAeoHabmoaeHus. [locne KoppekTHOro
pAacloJIOKEHHsS ~ TOJMIOHOB  obyacTed  BHIAMMOCTH  KaMep  CHCTEMBI
BUICOHAONIOICHUS COXPAHSIOTCS BCe KOPPEKTHbBIE MPUBSA3KH KaXXJOHW KaMephl K
eIMHOMY IutaHy Jokanuu (dur. 7).

ITocne coxpaHeHHs KOPPEKTHOTO IOJIOKEHUS KaXKIONH KaMepbl CHCTEMBI
BHJICOHAOMIOIEHN Ha €JWHOM IUIaHe HabmioJaeMoil JIoKalMu IPOU3BOAUTCS
BEIYHCIIEHHE HEJOCTAIOLIUX ONTUYECKHX [1apaMETPOB U ITapaMeTPOB MOJIOKEHHUS

KaXk/IOM KaMepbl CUCTEMBl BUJIcOHaOMOAeHUS. | OpU30HTaIBHEIH Yo 10BOpoTa
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KaMephl BBIYMCIISIOT 3a CYET BPALCHHUS [TOJTUTOHOB 00J1aCTel BUIUMOCTH KaX 10#
KaMephbl CHCTEMBI BHACOHA0MOAEHUS. TOUYKH MOJIOXKEHHS KaMephl «X» U «y» B
TPEXMEPHON METPOBOM CUCTEME KOOPJMHAT IIaHa JIOKALMH BEIYUCIISIOT 3a CUET
CMEUICHUS IIOJUIOHOB oO6JacTeif BHIUMOCTH Kamop’f KaMepbl CHUCTEMBI
BHJICOHAOMOIeHHs. BBICOTa KperuteHus KaMepbl B MeTpax «h» u 3yM Kamepsl
BBIYMCIAIOT 3a CYET MaclTabUpOBaHUS IOJIMTOHOB o6naCTei’1/ BUJIUMOCTH
KaX/I0H KaMepbl BUICOHAOTIOIEHHSL.

bnaromaps BBMHUCIEHHIO BCEX ONTHYECKHX MApaMETPOB H IMapamMeTpoOB
MIOJIOKEHNST KaXIOM Kamephl CHCTeMBl BHICOHAGMIONEHHS IIOSBIIAETCH
BO3MOKHOCTB [IOCTPOUTBH HOJIHYIO TPEXMEPHYIO MOJIENTh CUCTEMBI M3 HECKOJIBKHX
KaMep, M TOJy4YUTb IOJHOE€ KOOPJWHATHOE COOTBETCTBHE JBYXMEPHOM
IIUKCEJIbHONH CHCTEMBI KOOpAWHAT M300paXkKeHHsl KaXIOoi KaMepbl C eIUHOM

3

TPEXMEPHON METPOBON CHCTEMOI KOOpAWHAT IUIaHA HaﬁngouaeMoﬁ JIOKaIuM, B
BHJIE COOTBETCTBYIOILEr0 MAaTpHYHOro npeobpa3oBaHus. Takoe KoopauHaTHOE
COOTBETCTBUE IO3BOJIAET OOECNEeYUTh HAONIONEHUE, MOMCK H OOHapyXeHHe
(neTexTHpOBaHNS) M OTCIEXUBaHUE (TPEKHHIa) OOBEKTOB C HCIIOJIL30BAHHEM
CUCTEMbI BUCOHAOMIONEHHS, COCTOSAIIEH M3 MPOU3BOJILHOTO YHCIIa KaMep WK
KaK MUHUMYM OJHOH KaMephl, TaKHM 0o0pa3oM, 4ToObI Ha6nlonéeMLIe OOBEKTEI,
HampuMep, IMEepPEMELIAOIIMEcsS 4YeJIoBeYeCKHe Tejla, C Kaxaod KaMepsl
IIPOELUPOBAINCE C BBICOKOH TOYHOCTBIO B €AMHYIO TPEXMEPHYIO METPOBYIO
CHCTeMy KOOPAMHAT ILIaHa JIOKALMH, TO, B CBOIO 04€PE/ib, I03BONAET «BECTH» M
«TepenaBaTh» HabmogaeMble OOBEKTHI M3 KaMepsl B Kamepy 0e3 TNoTepH
UIACHTHYHOCTH TpeKa, T.e. obecrmeyuBaeT TMPUHLHUI MYJIbTHKaAMEPHOTo
Habmopenus. [lpu STOM [N JOCTHIKEHHS 3asBIEHHBIX TEXHHYECKHX
pe3yJIbTaTOB JOCTATOYHO, YTOOBI KaMepbl CHCTEMBI BHACOHAONIONCHUS MMENN
MHMHUMAaJIbHBIE 00JIaCTH NEPEKPBITHs TIONMIOHOB O0NacTell BUIMMOCTH, AMGO
BOBCE HE HMENIM IIEpeCeUeHUs] MOJIMIOHOB oOsiacTed BUIUMOCTH U ObLIN
PacIoIoKEHBl CMEXHBIM 00pa3oM ¢ HEOOJBIINM Pa3phIBOM MEXIy MOJUTOHAMHU

obnacreil BUIUMOCTH COCEIHHUX KaMep CHCTEMEI BUACOHAOIIONEHHS.
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Jlasiee Ha OCHOBE HAaCTPOEHHOH CHCTEMBI KOOPAMHATHOIO COOTBETCTBHS
JUIs BCEX Kamep, KaK CHCTeMBl BHIEOHAONIONEHHWs, pellaeTcs 3ajaya I1o
JETEKTUPOBAHUI0O U TPEKHUHIy OOBEKTOB, HampuMmep, IepeMeLalomMXCs
YEeJIOBEHYECKMX TEI.

Ilouck u 06Hapy>I<eHHe 00BEKTOB, HampuUMep, JTIOACH, OCYLIECTBISAIOT
IyTEM 3axBaTa C KKAOW W3 Kamep BHIECOHAONIONEHHs BHIEO-NIOTOKA WMIH H3
daiina ¢ paHee 3aMMCaHHBIM BUE0, HA KOTOPOM ITyTeM MUKaApOBOH 06paboTKu
JIETEKTHPYIOTCS UCKOMbIE OOBEKThI, HallpUMep, JIFOIH.

TpexuHnr npencrapnser coboit OTCIeXUBaHHE KAXKAOro M3 HaWIEHHBIX B
XOJie JIETEKTUPOBaHUS OOBEKTOB OT kajapa k kajpy. KMcmnone3ys nmocTpoeHHOe
KOOPJIAHHATHOE COOTBETCTBHE, TPEKUHI OOBEKTOB, B YACTHOCTU YEJIOBEYECKUX
TEeJ, MO3BOJIAIONIMIA OLIEHWBATh MapaMeTphl MOJOXKEHHS, a TaKkXKe MapaMeTphbl
JIBHKEHHS OOBEKTOB, MOXET IMPOM3BOAMUTHCA HE B JIByXMEPHOH IHKCEIBHOM
CHCTEME KOODJMHAT BHMIE0-U300paXKEHHUs KaMephl, a B €OHHOH TpeXMepHOH
METPOBO#H CHCTEMe KOOpAWHAT IUIaHa HabroJaeMoll JOKalMHU, YTO IO3BOJIET
JIOCTHYb CYIIECTBEHHOIO YJy4IlIEHHUsS KadecTBa TpeKHm"é{. 3a cueT CBeACHUS
MPOCTPAHCTBA, B KOTOPOM IPOU3BOAMTCS OLICHKA IapaMeTPOB IOJIOXKEHUS U
JIBIDKEHHUsI 0OBEKTOB ISl KQXK/10H KaMephl B €IHHYI0 CUCTEMY KOOPIAMHAT IIjIaHa
JoKauu, obecrevnBaeTcss MyJbTHKamepHoe BuieoHabmonenue. Ilpu Takom
HAOJIIONEHUH U1 KaXJOM KaMepbl CHCTEMBI BHACOHAOIONACHHS CTPOMTCH
COOTBETCTBYIOIIEe KOOPAMHATHOE COOTBETCTBHE, UTO MO3BOJISET OJMH U TOT XKe
JNEeTEKTUPYEeMbIH OOBEKT, Hampumep, dejioBeKa, IepefaBaTh OT OJHOW KaMepHI
BHJIEOHAOMIOIeHHS K APYTOil M CTPOUTH JUIsl HEro eAUHbI TpeK B TPEXMEPHOM
METpPOBO# CHCTEME KOOPIHHAT Ha MPOCTpaHCTBe IUiaHa Jiokanuu (Pur. 10, 11).

9
Takum oOpa3zoM, HabmoAaemplii OOBEKT BBIXOIUT W3 MONMrOHa O6NACTH
BUIAMOCTH OIHOM KaMephl BHICOHAOIOIEHNUs U NONagaeT B MOJUIOH 0bnacTu
BHIAMOCTH JOpYrodl KaMepbhl, @pH 3TOM CHCTeMa BHICOHAOIIONCHUSA
UACHTUQULUPYET ero KaK OUH U TOT )K€ OOBEKT U CTPOUT IUIsl HETO €IUHBIN TPEK

nepeMelIeHusA, T.€. obecrnieynBaeTcs CBCICHHC BCECX KaMEp B €AWHYIO CHCTEMY
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xoopaunat (®ur. 10, 11). Exunblii Tpek nepeMelnenus obbeKTa CTPOUTCS KaK
oOBeMHEHUEe OTHENbHBIX, OINpeleNieHHBIX KaXJOH KaMepoil B TpexMepHOH
CHCTEME KOOpAMHAT IJIaHa JIOKAI[HH, TpeKoB. [TockoNbKy mpeiaraeMblii oaxo1
M103BOJISIET OCTPOUTh KOOPAMHATHOE COOTBETCTBUE KaXAOW KaMepsl C €IHHOMN
CHUCTEMOiIl KOOpAHMHAT IJIaHa JIOKAIIMH, CTAHOBUTCS BO3MOXXHBIM OOBEIHHATH
TPEKH JETEKTUPYEeMBbIX OOBEKTOB C KXKIOW KaMephl B €IUHBIH TPEK Ha OCHOBE
COOTBETCTBUSI KOOpPAMHAT U HANpaBleHHUS JBM)KeHHs HabyronaeMoro o0heKTa,
TaK KaK TPEKU HaXoJATcs B OAHOH cucTeMe KoopauHart. [Ipouienypa coBMeleHus
TPEKOB  JCTEKTUPOBAHHBIX OOBEKTOB C  KaXIOW KaMepbl CHCTEMbI
BUJICOHAOIOICHUS 3aKIIFOYAETCS B CIIEAYIOLIEM. *

Kak npeacraBneno Ha ®ur. 10, nonuron obracti BUAWMOCTH KaKAOH
KaMepbl OXBaTBIBAET TPEKH COOTBETCTBYIOIIMX OOBEKTOB, TMOJYUYEHHbIE B
pe3ynbTaTte AETeKTUPOBAHUS M TpEeKUHra OOBEKTOB B OOJACTH BHIAMMOCTH
Ka)KOU KaMepbl, CIPOELIMPOBaHHBIE B €IUHYIO TPEXMEPHYIO CUCTEMY KOOPAUHAT
niana nokauyu. Ha ®ur. 10 0603HaueHa 061acTh COBMELICHHUS TpekoB. Touku
TPEKOB B 00J1aCTH COBMEIIEHHS COOTBETCTBYIOT ITO BPEMEHH, a TAKXKE CaMU TPEKH
UMEIT CXO0Xylo (opMy H HampaBjeHHEe JBH)XeHuss oObekTa. B kauecTe
JOTIONIHUTENbHON MHbOpMaLUK 1)1 00beIUHEHHS (COBMELIEHHS) TPEKOB TaKxKe

3
MOJXET HCIIOJIb30BaThCsA HA0Op LIBETOBBIX MapaMeTpoOB HaénmnaeMoro obbekTa,
B YacTHOCTH, JJisi 4elloBeKa, HalpuMmep, MajuTpa LBETOB €ro onexnasl. B
pe3yNbTare COBMELIEHHUS MPOUCXOIUT CBSA3b OTJEIBHBIX TPEKOB OHOIO M TOTO
xKe 00BeKTa C KaX 10 KaMepHsl U IOCTPOESHHE €UHBIX COBMEIEHHBIX TPEKOB IS
KaXxoro HabarogaemMoro o0beKTa.

B cnydae, xoraa nmonuroHsl obsiacteif BHAMMOCTH KaMep HE HMEIOT
nepeceyeHus, o0beIMHEHUE TPEKOB MPOU3BOLUTCS HAa OCHOBE [OIOJIHEHHBIX
TPEKOB, TOJIyYeHHBIX C HCIOJIb30BaHHEM MOJENH OBM)KEHUs HabmomaeMoro
obvekta. Ha ®ur. 11 npeacraBieHa cxema COBMeIIIeHI/{,}I TPEKOB IBHXECHUS

o0beKTa JIIsl ciiy4dasi HelepeceKaloxcsl MOJIMTOHOB 00acTel BUAMMOCTH ABYX

KaMep. Bnauane CTPOUTCA NMPOTHO3HOE AJOIIOJIHCHHUE KaXXKJAOI'0 TPEKa HABCTPEUY
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Jpyr Ipyry Ha OCHOBE IPEJCTaBICHUS O TPAEKTOPUU U CKOPOCTH IME€pEeMELEeHUs
Ha0II0JaeMOro 06_Le1<Ta, a 3aTeM CTPOHTCSA COBMEIIEHHE TPEKOB, aHAJIOTHYHO
cyYaro ¢ MepeceKalolMMUCcs 30HaAMH, OTUCAHHOMY BBILLIE.

JleTeKTUpOBaHHE W TPEKHHT OOBEKTOB Ha BHUACONOTOKE SBJISETCS
KJIACCHYECKOH 3ajaueli KOMIBIOTEPHOTO 3peHHs M TPaAWLHOHHO Tpedyer
3HAYUTENbHBIH 00BEM BBIYUCIIUTEIBHBIX PECYPCOB JUIS MOKAAPOBOH 00paboTKu
Bugeonoroka. CII0XHOCTh 3a/1ay NP AETEKTHPOBAHUH M TPEKHUHTE 00yCIOBIIEHA
TaKkKe HEOOXOOUMOCTBIO 00paboTku OOJNBIIOrO KONHWYECTBA JAHHBIX H
NOCTPOEHHEM CJIOXXHBIX MOJelel TIpeACTaBleH|s] U ABMKEHUS 1eTeKTUPYEMBbIX
00BEKTOB, YTO, B CBOIO OY€Pe/ib, HAKIIAABIBAET ONPeIe/IEHHbBIC BRIYUCIUTEIbHBIC
OrpaHUYeHHS.

Hanuyue TOYHOrO KOOPAWHATHOTO COOTBETCTBUSI MEXAY CHCTEMOM
KOOpAUHAT u300paxkeHusl KaMepbl U TpeXMepHOH CHCTeM%ﬁ KOOpAMHAT IUIaHa
JIOKaUWW Ui 3aJadd JIETeKTHPOBAaHHS M TpPEKHHra OOBEKTOB, HampHUMeD,
YEeJIOBEUECKMX TeJjl, II03BOJISET MAaKCHMMAaJbHO MCIIOJB30BaTh alpHOPHBIE
NpeICTaBlIieHuss O rabapUTHBEIX pa3Mepax MCKOMOTO OOBEKTa, HalpuMmep,
YeJIOBEYECKOT0 TeJia, YTO IT03BOJISET MOBBICHTH KayeCTBO NETEKTUPOBAHUS U
TpEeKHHra OOBEKTOB, a TakXXe ONTHUMH3HPOBATH aJTOPUTM peammanpE
NpYMEHEHHEM 3asBJIIEHHOTO crioco0a ¢ TOYKH 3PEHHS UCTIONIB3yEMBIX [UIsl 3TOrO
BBIYHCIUTEIBHBIX PECYPCOB.

3aTeM OCYILIECTBISIFOT IOCJIENYIOIIMA aHaU3 XapakTepa IOBEIECHHUs,

ke
nepeMeIeHus, B3aUMOJICHCTBHS OOBEKTOB HaOIIONCHUS, ‘;Ix WHIUBHIY AJIbHBIX
OCOOEHHOCTEH M T.I., B TOM YHCJe I pElIeHHs 3a1a4 1o OOHapy>XeHUIO
O00BEKTOB, HANpUMep, JIIOAEH, MMOACYETy KOJIMYeCTBAa OOBEKTOB HaOMIOAEHMS,
HampuMep, HaxXOIWBIIUXCS B 3aJaHHBIX 30HaX, 00nacTH W T.n. HaOmoxaeMoi
JIOKAllMH, ¥ T.1. HaOmoAeHuIo, obecrieYeHHIO BO3MOXXHOCTU CTPOUTH «TOpsgYHe-
XOJIOJHBIE» 30HEI C HaHOOJBIIMM H HaHMEHBIINM cocpeIIOTo‘{eﬁneM 00BEKTOB
HaOmonenust U T.4. OLieHKa TaKUX TapaMeTphl, Kak CKOPOCTh M IOJOXXEHHE

HaboaeMbIX OOBEKTOB B TpeXMEpHOH METpOBOH CHCTeMe KOOPAHMHAT IlaHa
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JIOKaluH, obecrieynBaeT BO3MOXXHOCTH CTPOUTh Pa3BUTYHO AHAJIHUTHYECCKYHO

CHCTEMy Ha IUIaHe JIOKallUH, aHaIM3WpOBaTh MapaMeTphl MepeMeleHus
JETEKTUPYEeMBbIX OOBEKTOB, HampuMep, JoAei. 3a cyeT BBICOKOM TOYHOCTH
KOOPJIMHATHOTO COOTBETCTBUS M B JaJbHEHIIEM TOYHOro OMNpeleIeHus
COBMCIUICHHBIX TPEKOB MepeMelleHHUs HaOMoaeMblX OOBEKTOB, IOSBISECTCS
BO3MOXHOCTb, B -TOM 4yycie, ONpeHeNaTh B3aUMOJEHCTBHE HaOI0daeMbIX
00BEKTOB MeXAy co0o0i, HampuMmep, NPONABLOB Mara3ui#a U IOKyIareneH, a
TaKXKe B3aUMOIEWCTBHE HAOIOJaeMbIX OOBEKTOB C OKpYXXKalolled cpeloH,
HalpuMep, MOKyIaTeNel MarasuHa ¢ NPUIaBKOM, BUTPUHOM U T.1.

3asiBisieMblii cIOCOO MOCTPOEHUS CHCTEMBI BUICOHAOIIOIEHUS IS [IOMCKA
U OTCIEXKUBaHHS OOBEKTOB ObLI NpPHUMEHEH Ha MNPaKTHKe IPU peai3aliu
TECTOBOrO CTE€HJa. B momeuieHHH TOpProBO-pa3BlIEKaTEbHOTO IEHTpa ObLIO
YCTaHOBJIEHO HECKOJABKO Kamep BHAeoHaOmoneHus. B paccMmaTtpuBaeMom
npumepe ObLUIH HCTIONB30BaHbl BUAEO-KaMephbl, HO ATl JOCTHXKEHHUS 3asBIICHHBIX
TEXHUYECKUX pe3yJIbTaTOB MPU pealu3aliy crocobda BHUJ KaMepbl HE HMEET
IIPUHLUIIMAIBHOIO 3HA4YE€HHs, TaK XK€ KaK U XapaKTep HadmonaeMoil JIOKAIH:
3aKpbITOE IOMELIeHHe WId yiuila. Hekotopeie 0651acTd BUTUMOCTH Kamep ObLTH
pacnosoxeHbl CMEXXHBIM 00pa3zom. BHauane npousBoaniack HaCTpOHKa KaXkJ0H
KaMepbl, B XOAE€ KOTOpOoil omeparopoM ObUIO pa3MeueHO H300paxxeHue
NIOMELIEHUs] KalMOpOBOYHBIMU 3JeMeHTaMH rpynmbl 1, 2 u 3. [lanee Obumm
Oo4epYeHb! COOTBETCTBYIOIINE MTOJUIOHBI 00IacTe BUAMMOCTH Ka)XX 0l Kamepbl
Ha  u300pakeHHMH  KaMephl. Pa3sMeTka  H300pakeHHS MMOMEIICHUS
KaJTMOpOBOYHBIMU 3JIEMEHTAMH ITO3BOJIHJIA ONPEAEIUTD CIIEAYIOLIUE TTapaMeTph
Ka)XJI0M KaMepbl: BEPTUKAJIbHBIN YToJl HaKJIIOHAa KaMepbl, yroJl IOBOPOTa KaMepbl
BOKpPYI' OITHYeCKOH ocu, (OKYCHOE pacCTOSHHE KaMé:pBI. OnpenenexHHbie
napaMmeTpbl [103BOJIUIH CIIPOELUMPOBATh MOJUTOH O0JIACTH BHAMMOCTH KaXOW
KaMepsbl Ha MJIOCKOCTH MToJia HabuiogaeMoro nomeilenus. Ilocne yero oneparop
IIPY TIOMOIIM CMEILEHHs, TOBOPOTa U MacIITabUpPOBaHMs NOJUTOHOB obiacTeit

BUAUMOCTH KaMe€phbl lIOﬁI/IJICSI KOPPEKTHOIrO pacrnoJIO)KCHUA KaMEep Ha MNJIaHEe
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IIOMCIICHUA. Z[anee ornepaTopom ObLIH MOCTPOCHBI KOHCYHBIE KOOPAHHATHLIC

COOTBETCTBHA MEXAY JBYXMEPHOH IIMKCEJIbHOM CHCTEMBl KOOpIMHAT
U300paKeHUs KaXIOH Kamepbl M eJUHOW TPeXMepHONM METPOBOH CHCTEMBI
KOOpAMHAT IUIaHa HaOMIolaeMoro TMoMelleHHs. 3areM KaxJas Kamepa
[IPOM3BOAMIIA JETEKTUPOBAaHUE HAOMIOAAEMBIX OOBEKTOB — JIIOJIEH, IIOCETUTE e
TOProBOro ILEHTPa, M @pPOELHpoBala TPEeKU TepeMEeHIeHUusT KaXIoro
HabJII01aeMOT0 YeJIoBeKa B AUHYIO TPEXMEPHYIO METPOBYIO CUCTEMY KOOPAHMHAT
IJlaHa TIOMELIEHUs B 30HY cBoell BumumoctH. Ilocie 3Toro mpou3BoauiIoch
00BbeIMHEHHE OTPE3KOB TPEKOB C KaXIOW KaMepsl, U Ha BBIXOJE OBbLI MMOJIydYeH
Habop 06BeuHHeﬁHblx TPEKOB B €IUHOH TPEXMEPHOM METPOBOM CHCTEME
KOOpAMHAT IjiaHa MomelleHus. B xome paboTel paszBeHyTOro creHaa Obul
obpaboTaH BUAEONOTOK JUIMTENBHOCTBIO B 5 yacoB 13 muHytr. Ha ocHose
NIOJIyYeHHBIX TPEKOB IEpeMelIeHHs MOTOKa MOoceTHTeNleld Oblla MOCTpOoeHa U
IIPOAEMOHCTPUPOBAaHA AaHAJUTHYECKas CHCTeMa Ha IUlaHe Ha0JoaaeMoro
TIOMEIIEHUS, MIpeOCTABIAIOMIAs Clle AyIOIIHUiA Habop METPHUK c
COOTBETCTBYIOIUMHU 3HAYEHUSIMH:
- KOJIMYECTBO 3a(pMKCHPOBAaHHBIX YHUKAJIBHBIX ITOCETUTENEH — 631 yeltoBek;
- KOTUYECTBO ITOCETUTENIEH, BOIIEAIMX B 30HY cTeHa — 389 uenoBeka;
- KOJTMYECTBO MOCETUTENIEH, BRIIEAIINX K3 30HBI CTEHa — 234 YelloBeKa;
- IPOLIEHT NOCEeTUTENIEH, MEPEMEIIAIOLIMXCs TapamMu — 23%§;
- CpeIHss UIMTENIbHOCTH MOCELEHUs 30HbI cTeHAa — 16 MUHYT;
- koddduuUeHT moceTHTENEH, 3alllEfUIMX B MAarasdHbl, K IIOCETHTENNM,
npomeamux Mumo — 14.1%.

Taxum 06pa3oM, TECTOBBI CTEH HAMISAAHO MMPOJAEMOHCTPHPOBAT CBOKO
paboOTOCIIOCOOHOCT, M JOCTHXKEHHME ITOCTABJICHHBIX 3aJa4 U 3asiBIEHHBIX

TCXHUYCCKUX PE3YJIbTATOB.
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®opmyaa nzobperenus
Cnioco6 nocTpoenus cHCTeMbl BU1€OHADJIIOAEHHS AJISl IOHCKA H

OTCJICKHBAHHUA 00bHEKTOB

1. Cnoco® mOCTpOEHHSI CHUCTEMBl BHJICOHAOJIONEH¥MS I TOHUCKA H
OTCIIE)KHBaHHUS OOBEKTOB, COCTOAIIECH KaKk MHHHMYM U3 OIHOH KaMephl,
3aKIIOYAIOLUICS B TOM, 4YTO BHayalie OCYILECTBISIIOT MpeABapUTENbHYIO
HACTPOHKY KaXXIOH KaMephl CHCTEMBI BHICOHAONIOJEHUS, MPEICTaBIIONIYIO
coboii pazMeTKy H300paxkeHHiT HabIIoAaeMol JTOKaIMK, IIOJyYE€HHbIX C KaXXKA0H
KaMephbl CHCTEMbI BHICOHAOIONEHHS, C TIOMOIIbIO KAIMOPOBOYHBIX 3JIEMEHTOB
W/WIH TPyInn KaduOpOBOYHBIX 3JIEMEHTOB, BBIUYHUCIEHUE YacTU ONTHYECKUX
IapaMeTpoB M MapaMeTPOB IOJIOXKEHHUS] KaKIOH KaMephl CUCTEMBI HaOIIOACHUSA
Ha OCHOBE KAJIHMOPOBOYHBIX JJIEMEHTOB W/WIM TPyNn KalHOpPOBOYHBIX
3JIEMEHTOB, pa3MeTKy IMOJMIoHa 00JJaCTH BUAUMOCTH Kamﬁoﬁ KaMepbl CUCTEMBI
BUICOHAOIIONCHHS, TMPOCKIHIO ITOJUTOHOB 00JacTeil BHUIUMOCTH KaXXAOH
KaMepbl CUCTEMBI BUI€OHAOJIOIEHHS B CHCTEMY KOOPAMHAT IIaHa HabJrojaeMoit
JOKAllMM, TNPUBSI3KY BCEX KaMep CHCTEMBI BHACOHAOMIONEHHUS K IUIaHy
HaOojaeMoi JIOKaliH, BHIYHCIEHHE OCTAJBHBIX OINTHYECKHX MapaMeTpOB U
MapaMeTPOB MOJIOKEHHUS KaXIOM KaMepbl CHCTEMbI BHACOHAOIONEHHS H
OCTPOCHHE KOOPAMHATHOTO COOTBETCTBUS MEXAY JBYXMEPHOHW CHCTEMOI
KOOpAMHAT H300pa)keHUsT KaXIAOW KaMepbl CHUCTEMbl BHUACOHAOIIOACHHUS U
eMHOM TpEeXMEPHO cUCTeMO# KOOpAUHAT IIaHa HabojaeMoil Tokaluy; nanee
3aXBaThIBAIOT BHAEO-TIOTOK C KaXJIOH KaMepbl CUCTEMBI E BHIEOHAOIOIEHUS C
HACTPOEHHBIMH  MapamMeTpaMHd  KOOPJAMHATHOIO  COOTBETCTBHS;  3aTeM
OCYILIECTBIISIOT TMOKagpOBYI0 0OpaGOTKy MOJYYEeHHOTO BHIEO-II0TOKA, B
npoliecce KOTOPOi OCYUIECTBIISIFOT MOMCK U OOHapy)XeHHe (AeTeKTUPOBaHUE) U
OTclieXKUBaHue (TPEKUHT) HHTEPECYIOIMX 00BEKTOB; Aajlee Ha KaXoil KkaMepe
CHCTEMBI BUI€OHAOIIOACHUS CTPOST TPEKH ABH)KEHUS KOXKJOT0o IieTeKTpreMoro

06”I>CKTa, NocjHe 4Yero ACTEKTHPYEMbBIE TPEKH C Ka)KHOﬁ KaMe€pbl CHCTEMBI
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BUIICOHAONIONNEHUsT COEOUHAIOT TakuM  oOpa3oMm, 4ToObl  oOecreyuTh
MyJbTUKaMepHOe BHeO-HaOMoeHe, NP KOTOPOM OAMH U TOT K€ OOBEKT
nepeaaeTcs OT OIHOM KaMephl BUACOHAOMIOIEHUS K IPYTOH, U JJIsSi HETO CTPOUTCS
eIVHBI TpeK Ha IUlaHe HaOM0JaeMOl JIOKAliH, B CiydYae e€CJId CHCTeMa
BUJCOHAOMOEHUsT BKJIIoYaeT ©OoJjiee OAHOW KaMephl; 3aTéM Ha OCHOBE
OOBEJMHEHHBIX TPEKOB OOBEKTOB B CHCTEME KOODIMHAT IUIAHA Ha0Ir01aeMoi
JIOKalMd OCYIIECTBISAIOT JNajbHEHINWH aHaNM3 XapakTepa [BHXKEHUS U
TOBeJICHNA, a TaKKe HHIMBHAYaIbHBIX MapaMeTpoB TaK#X OOBEKTOB BO Beel
CHCTEME BHICOHAOIOIEHUS.

2. Croco6 mo 1 1, oTyIM4aroIMiics TeM, YTO NMpeHa3Ha4YeH s HaOMoqeHus
3a IBHXXYIIHUMHUCS O0BbEKTaMH, HAIIPUMEP, JIFOAbMH.

3. Cnioco6 mo 1, oIMYarImuics TeM, YTO KATHOPOBOYHbIE 3JIEMEHTHI H/HITH
IPYIIBl KATHOPOBOYHBIX 3JIEMEHTOB MPEACTaBISAIOT COOOH TreoMeTpHuYecKue
¢urypsl, pasMmellleHHble Ha UW300paXeHHMH KaxAOH KaMmMepbl CHCTEMBI
BHJICOHAOIIOICHNUST W HMEIOIIHE 3aBEIOMO ONpelielieHHble T'e€OMETpUYECKHe
MOJIOXKEHUS B IPOCTPAHCTBE HAOJI01aeMOii JTOKaIIUH.

4. Croco6 mo 3 OTIMYAIOIMHCSA TeM, YTO B KayecTBe KalTMGPOBOYHBIX
3JIEMEHTOB UCITOJIB3YIOT, B YaCTHOCTH, OTPE3KH JIMHUH, KOTOPBIE B IPOCTPAHCTBE.
HabronaeMoil JIOKaluK, HapuMep, MOMEIeHH s, MapaJUiesibHbl Ipyr ApYyry U
napajuleJbHbl TOPHU30HTANBHON IUIOCKOCTH ToJla (KaTuOpPOBOUYHBIE 3JIEMEHTBI
rpymnmnsl 1); OTpe3KH JWHHIA, KOTOpble B MPOCTPAaHCTBEe HAOIII0jaeMOH JIOKaluH,
HampuMep, TMOMEIIeHNs, MEePHeHAUKYISIPHE ApYr JpYry " napauieNbHbI
IUIOCKOCTH mMojia (KaTMOpOBOYHBIE 3JIEMEHTHI TPYINIBI 2); OTpPE3KH JIMHMIA,
KOTOpHIE B NPOCTpPaHCTBE HaOONaeMol JIOKalWHU, HApUMeEp, MOMEILCHHUS,
napajuyielbHel  OPYr JpYry H  NepHeHANKYJSPHBl  IUIOCKOCTH  ToJia
(xanuOpoBOYHBIE DJIEMEHTHI TpyNNbsl 3); OTPE3KH J;pmm‘i, KOTOpblE B
NPOCTPaHCTBE HAOIIOLaeMOi JIOKALIUU, HAIpUMeED, TOMEICHHUSI, PACIIOJIOKEHBI B
IUIOCKOCTH TIOJIa M UMEIOT OJMHAKOBBIH pa3Mep (KaTUOpOBOYHBIE 3JIEMEHTHI

rpynnsl 4); ¢usndeckue NpeaMeThl - MapKepbl, KOTOpble B IPOCTPaHCTBE
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HabmogaemMoll JIOKallMK, HalpuMep, MOMEIIeHHUs, PacloI0XKeHbl B IIOCKOCTH
10J1a Tiepeji KaMepoi ¥ UMEIOT OIMHAKOBBIE U 3apaHee U3BEETHBIE POPMY, pasMep
Y IIBETOBOM NATTEPH AJIs NOCIEAYIOLIEr0 aBTOMAaTUIECKOTO JETEKTUPOBAaHUs UX
pacIioyoXXeHHs] U aBTOMAaTHYECKOI'o OINpelesieHUs] KOOPAHHAT Ha U300paKeHUH
KaMephbl (MapKepbl KaTMOPOBOYHBIX 3JIEMEHTOB IPYIIIHI 5).

5. Cnocob no n. 1 u 4, oTnuyaromMiics TeM, YTO MapKephl KaIHOPOBOYHBIX
3JIEMEHTOB I'PYIIIbI 5 UCOIB3YIOT IS MpeBapUTeNIbHON HACTPOHKH Kamep UL
aBTOMAaTHYECKOr0 OIpelelieHHss MX KOOPAMHAT Ha W300paKeHUH Kamepbl U
BBIUMCICHUS  CIEQYIOIMX  [apaMeTpoB  KaXIOH  KaMepbl  CHCTEMBI
BUCOHAOMIONEHHS: BEPTUKAJIBHOTO YIJIa MOBOPOTa KaMephl, yrjla IOBOpOTa
BOKPYI' OIITHYECKOHl OCH KaMepbl, BBICOTHI KpeljeHUs 3 KaMmephbl, (HOKycHOro
paccTOsHUS KaMephl U 3yMa KaMephbl.

6. Cnoco6 mo mn. 4, OTIMYAIIIMACA TEM, YTO B KadecTBE MapKEpOB
KaJIMOPOBOYHBIX 3JIEMEHTOB I'PYIIIBI 5 MOTYT OBITH HCITOJIb30BaHbl, HAIIPUMED,
IIECTBl ANUMHOM 1 MeTp, pa3MeudeHHble OJWHAKOBOM IOCIEA0BATENIbHOCTHIO
L[BETOB.

7. Cnocod no 1 u 4, OTVIMYAIOLIMICS TEM, YTO KaJTHOPOBOYHBIE 3JIEMEHTHI
rpynnsl 1, rpynmnst 2 ¥ rpynisl 3 UCHONB3YIOT I IPEABAPUTEIBHON HACTPOUKHU
KaMep B PYyYHOM peXHMe M BBIYHCIEHHS CIEAYIOIIUX MNapaMeTpoB KaXKIou

"
KaMepbl CUCTEMBbl BHJICOHAONIOIEHUS: BEPTUKAJIILHOTO yrﬁ)a TIOBOpPOTa KaMephl,
yrjia MOBOPOTa BOKPYI ONTHYECKOH OCH KaMepbsl U (POKYCHOIO pacCTOSHHS
KaMepbl CUCTEMbI BUACOHAOTIOACHHUSI.

8. Cnoco6 no 11 1 u 1. 4, oTIMYAIONIMKCS TeM, YTO KATHOPOBOYHBIE 3JIEMEHThI
rpynnel 4 KCHONB3YIOT AJI NpEeABApUTENbHOM HACTPOMKM KaMep B pPYy4YHOM
pPEXMME M BBIYMCIICHHUS CIEAYIOLUX MMapaMeTpPoOB KaXAOH KaMepH CHCTEMBI
BU/IEOHAOMIONEHUSA: BEPTUKAIBHOIO YIiia IOBOPOTa KaMepbl, yria MOBOPOTa

BOKpPYT ONTHUYECKOH ocu KaM€EphbI U q)OKyCHOI"O PacCTOAHNA KaMEPHI.
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9. Cnocob mno n.1, oTIMYaIOIKHACS T€M, YTO BHIYHCICHHE TOPH3OHTAIBHOTO

yIJIa IOBOPOTa KAMEPHI OCYLIECTBIAETCS ITyTeM BPallleH sl TPOEKIUH MOIUTOHOB
obsacTel BUIUMOCTH KaXk/10i KaMepbl CHCTEMBI BHIEOHAOTIOICHHUS.

10. Cnoco6 mo 1.1, oTnMyaromuiicd TEM, YTO BBIYHUCIEHHE TOYEK
IIOJIOKEHUS «X» U Ky» KaX /10 KaMepBhl B TPEXMEPHOH cHCTeMe KOOpIMHAT IJlaHa

9
Ha0III0JaeMOM JIOKAIMK OCYINECTBIISETCS IyTEM CMemeHnﬂ‘pnonnronos obnacreit
BUJMMOCTH KaX/10il KaMepbl CUCTEMBbI BUIEOHAONIOICHHUS.

11. Crnoco6 mo m.l, orTaM4arommuiicds TeEM, YTO BBLIYHCIECHHE BBICOTHI
KpemleHus: Kamepel «h» HM  3yMa KaMmepbl OCYLIECTBISIOT IyTeM
MacmITabHupOBaHHsl MTOJUTOHOB 00JIaCTel BUAMMOCTH KaXXAOH KaMephbl CHCTEMbI
BUACOHAOTIONEHUS. '

12. Cnoco6 mo m.l, OTIMYAIOMIMICA TeM, YTO KaMephbl CHCTEMBI
BUICOHAOMONEHNsT MOryT HMMeTh MUHHUMAJIbHbIE IepecedeHus obiacTeit
BUOUMOCTH OO HE HMETh IlepeceveHus oOacTei BUJIUMOCTH U OBITH

o
PACIONIOKEHHBIMH CMEXHBIM 00pa3oM ¢ HeGOJNBIIMM pa3sphiBOM MEXIy

o0acTIMHU BUIUMOCTH COCEJIHUX KaMep CHCTEMBI BHICOHAO IO IEHUS.
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