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(57) Mamnoe TexHMYeCKOE pelleHHE B OOMEM OTHOCHTCA K OONACTH BBHIMMCIMTENBHOH TEXHUKH, B

YACTHOCTH K CIMOCO0aM W CHCTeMaM JUIsl PACMO3HABAHMS JIMI[ C MOMOIIBIO OYKOB JIOMOJHEHHOM
PEaNTBHOCTH C MHTETPUPOBAHHON KaMEpO# HITH C HCTIOIb30BaHUEM KOMITIEKCA CHCTEM, 00ECIIEUMBAIOINX
BUJICOHAOIONICHNE, TPEIHA3HAUCHO IS OTIEPATUBHOTO PACIO3HABAHKS OIMPEACICHHBIX JHI[ B O0IIEM
MIOTOKE JIFONIEH C MOCIEAYIOIMM MOCTPOSHUEM MapILpPyTa 0 30HbI, B KOTOPOW HAXOAUTCS PACTIO3HAHHBIH
00BeKT. TeXHUIECKUM PE3yIIETaTOM, JOCTHTAEMBIM TIPH PEIICHIH BIIICYKa3aHHOM TEXHUIECKON 3a/1auH,
SIBJISIETCSI CHIMDKEHHE BPEMEHHU IMMOWCKA JIOAEH B MECTaX MAacCOBOTO CKOIUICHHS JIIOfEH MM OOIBIIMX
MHOT'O9Ta>XXHbIX SﬂaHHﬁ, B KOTOPBLIX JaHHBIC JIFOAW HE MOJIKHBI HAXOAUTBLCA, W MOBBIMICHUEC TOYHOCTHU
AAeHTU(GUKAINK JIAIL. YKA3aHHBIM TEXHUYECKUN pe3ylbTar AOCTUTaeTcs Oiaromapsi OCyIIeCTBICHHIO
Croco0a pacro3HaBaHusl JIUI] B BUICOMOTOKE, BBHITOIHIEMOTO 10 MEHbIIICH MePE OJJHUM BHIUUCITUTEILHBIM
YCTPOMCTBOM, COMEPIKAIIIEr0 ATAIbl, HA KOTOPBIX MONTYYar0T BHACOMOTOK IO MEHBINEH Mepe OT OIHOTO
HCTOYHHMKA BHIIEOMOTOKA C M300paskeHMEM OOJNACTH MPOCTPAHCTBA; 3aXBATHIBAIOT KaApHl BHICOMOTOKA
mpyu OOHAPYXXEHHHM Ha HUX HM300pa)K€HHs MO MEHbBINCH Mepe OJHOTO JIMIA; OMPEACNIAIOT MOJIOKECHUE
U pasMep H300paKeHHs JHIlAa HA KAKIOM 3aXBAaYCHHOM Kajpe; OMPEICNsOT MOKa3aTeld KauyecTBa
n300paKeHHsT JIMIa HA 3aXBauCHHBIX KaJapax, Ha KOTOPBIX pasMep M300pakKeHWs JIMIA BBIIE 3apaHee
3aJJaHHBIX TOPOTOBBIX 3HAYEHHIA; BRIOMPAIOT H300PaKEHHUE JIHIIA C MAKCHMAJTLHBIM ITOKA3aTeIeM KadyecTBa
N300pakeHHU JIUIA; PACCUMTHIBAIOT BEKTOP, XapaKTEPHU3Y IO MPU3HAKH H300paKEHHUS JIUIA, HA OCHOBE
BBIOPAHHOTO H300paKEHUS JINIA; CPABHUBAIOT PACCUMTAHHBIN BEKTOP C COXPAHCHHBIMH BEKTOPaMH
n3obpaxenunit B 0aze nganHbix (BJ]); HA OCHOBE Pe3yJbTATOB CPABHEHMS PACCUUTAHHOTO BEKTOpA C
COXPaHEHHBIMH BEKTOPAaMH IPUCBAWBAIOT JIMIy MapaMeTp JOCTYIa, ONMPEAENSIONINi paspelieHre Ha
HAXOXCHHE B OOJACTH TMPOCTPAHCTBA; BHIBOIAT TMapaMeTp IOCTyNa Ha YCTPOWCTBO OTOOPaKCHHS
H300paKeHUSL.
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MIK GO6T 1/00

CNMoCcob U CUCTEMA PACTNO3HABAHUA JTNL, N NOCTPOEHUA MAPLLUPYTA C
MOMOLLbIO CPEACTBA AOMNONHEHHOW PEANTBHOCTW

OBNACTb TEXHUKWA

[001] OaHHoe TexHudeckoe peweHne, B obuwem, oTHocuTcs K obnactm
BbIYMCIIUTENBHOM TEXHUKM, @ B YaCTHOCTW K cnocobam 1 cuctemam Ans pacno3HaBaHus
L, C NMOMOLLIbKO OYKOB AOMONTHEHHOW peanbHOCTU C MHTErPUPOBAHHOM KaMepowr unn ¢

MCnonb3oBaHNEM KOMMIMEeKCa CUCTEM, O6€CI'I6‘-II/IBaI-OLLI|I/IX BUAEoHabnogeHve.

YPOBEHb TEXHUKW

[002] B HacToswee Bpemsa cywlecTByeT npobnema uaeHTudpukaumm npecTynHUKOB
Cpean MaccOBOro CKOMMEHUS Nogen, Hanpumep, B oBLWeCTBEeHHbIX MecTax Wnv Ha
nyonuyHblx  meponpuatuax. COTPyAHMKM OXpaHbl He Bcerga CcrnocobHbl 6es
MCNONb30BaHUA AOMOMHUTENBHON TEXHUKN UAEHTUDULMPOBATL MNPECTynHUKa. JTO
MOXET BObITb CBA3aAHO C pasnuYHbIMKM hakTopamu, Hanpumep, BU3yarbHO BHELLUHOCTb
yernoBeka C  TEYEeHMEM  BPEMEHW  MOXET  CUNbHO  U3MEHSATbCA  U3-3a
oTpaLLmBaHusa/copusaHna 6opoabl, UBMEHEHNSA NPUYECKM UNW LBETa rna3 n 1.4. Tak xe
MOXET MNPUCYTCTBOBaTb YErOBEeYECKUA (akTop — YTOMISEeMOCTb, NpuBOASALAa K
paccerBaHNIO BHUMaHUS.

[003] CucteMbl BUOMETPUMYECKON MAEHTUPUKALMM MO NULy NO3BONAIOT Pacno3HaTb
MU0 YenoBeka, HECMOTPS Ha  BblWENEepPeYnCrieHHble  BO3MOXHbIE  N3MEHEHWUs
BHELWHOCTN. CyLEeCTBYIOT CUCTEMbI, BKMAYawwme B ceba O4kM  [AOMONHEHHOW
peanbHOCTU CO BCTPOEHHOW KaMePOW, MHTEMNPUPOBAHHBIE C CUCTEMOWN NaEHTUOMKaALUN
no GuomMeTpuM nuua, HO Takas CcMUCTemMa NO3BOMSAET pewnTb npobnemy nokaneHo,
TONMBKO B MECTE HaxOXAEHUS COTPyAHWKA OxpaHbl. B nomewjeHusx ¢ Bonbluoun
NNoLWaabto, HanNnpUMep, Ha CTagMoHax, Takoe pelleHue He ABNAeTCa SPPEKTUBHBIM.
AHanm3 npefLlecTBYOLWEro YPOBHSA TEXHWKM MNO3BONSET caenate BbiBO4 O
HES(PMEKTMBHOCTM U B HEKOTOPbIX Cry4yasx O HEBO3MOXHOCTU MPUMEHEHUA
NPEeALECTBYOWMX TEXHOMOMMKW, HEeAOCTaTKM  KOTOPbIX PellarTCd  HaCTOALMM

n3obpeTeHmeMm.



CYWHOCTb TEXHUYECKOIO PELLEHNA

[004] TexHuueckon npobnemon nnn 3agadven, NOCTaBMEHHOM B 4AHHOM TEXHUYECKOM
peLleHnn, ABNAETCA Co3faHne HagexHoro cnocoba BUoOMeTpUYecKoro pacrno3HaBaHus
Ny ¢ MNOMOLWbLK CpeAcTB  AOMOMHEHHOW peanbHOCTW, a Takke CUCTeMbl And
peanunsayumn cnocoba. [1ononHUTENsHOW 3ajaven ABNSETCA BMU3yanbHoe oTobpaxkeHue
KnacCuUUMPOBaHHbLIX NIOAEM Ha AUCMNEEe O4YKOB AOMOSIHEHHOW peanbHOCTU U
NOCTPOEHME MapLlpyTa A0 A4ETEKTUPOBAHHOIO 06bekTa ¢ UCNONb30BaHNEM TEXHOMOMI
indoor-Hasurauuu.
[005] TexHuyeckum pes3ynbTaToM, AOCTUraeMbIM MPU  PELLEHUN  BbilLEyKa3aHHOM
TEXHUYECKON 3ajayn, SBNAETCA CHWWKEHME BPEMEHM MNoucKa noaen B MecTax
MacCOBOro CKOMMeHWa nogen unm BOonbLUMX MHOFO3TaXHbIX 34aHWA, B KOTOPbIX
AaHHble NIoAN He LOSMKHbI HAXOANTBCH, M MOBbILWEHWE TOYHOCTU MAEHTUMUKaLMM NnL,
Mocne peTekTMpoBaHWS TakMX FOAEN 3asBfEeHHas cucTema Mo3BONAET MOCTPOUTH
MapLIpyT 4O CerMeHTa BHYTPW MOMELLEHNS, B KOTOPOM HaxoamuTcsa 3aduKcupoBaHHoOe
ML, YTO COKpaLLaeT BpeMs 3afepKaHns.
[006] YkasaHHbIN TEXHWUYECKU pesynbTaT focTuraetca Gnarogapsa OCyLECTBNEHUIO
cnocoba pacnosHaBaHus Nyl B BUAEOMNOTOKE, BbINONHAEMbIA MO MEHBLLUEN MEPE O4HUM
BbIYUCIIUTENBHBIM  YCTPOWCTBOM, COAEpXalero 3atanbl, Ha KOTOPbIX: MOonyyaroT
BMAEOMOTOK OT MO MEHbLLUEN MEpPe OAHOr0 UCTOYHMKA BWMAEOMOTOKA C M30OpaKeHnem
obnacTtu NpoCTpaHCTBa;

- 3axBaTbIBalOT Kafpbl BULEONOTOKA NMpwn OBHapyXeHUM Ha HUX n3obpaxeHus no
MEHbLUEN MEPE OAHOro NMua;

- ONPEeAENSIOT NONMOXEHWE U pasMep U30DparkeHUsa Nrua Ha KaxaoM 3axBadveHHOM
Kanpe,

- ONPEeAENSIoT NnoKasaTenm kavectasa n3obpaxeHns nuua Ha 3axBadveHHbIX Kagpax,
Ha KOTOPbIX pasmep Mu300paKeHMs nvua Bblle 3apaHee 3ajaHHbIX MOPOroBbIX
3HaYEeHUN;

- BblOuparT unsobpaxeHne nuua C MakcumarbHbIM MoKasaTenemM KadyecTtsa
n3obpaxenmnsa nnua;

- paccyMTLIBaKOT BEKTOP, XapaKTEpU3YHOLMKA MPU3HaKM M300pakeHns nuua, Ha
OCHOBE BbIDPaHHOro n30BpaxxeHnsa nnua;

- CPaBHMBAKOT PacCUYMTaHHbIN BEKTOP C COXPaHEHHbIMU BEKTOPaAMM N30DpaKeHUI

B 6ase gaHHbIx (B1);



- Ha OCHOBE pe3ynbTaTOB CPaBHEHWS PaCCUYUTAHHOrO BEKTOpa C COXPaHEHHbIMU
BEKTOpaMu NMpucBavBaroT NuLy napamMeTp A0CTyna, Onpefensatolmin paspeLlleHne Ha
HaxoxaeHwe B 06nacty NPoCTpPaHCTBa;

- BbIBOASAT napameTp AOCTyna Ha yCTPOMUCTBO OTODpakeHna n3obpakeHuns.

[007] B ogHOM 13 4aCTHbIX MPUMEPOB OCYLUECTBNEHNA cnocoba yCTPONCTBO
oTobpakeHna wunsobpaxeHna npeacraBnsaer Ccobom  yCTPOMUCTBO  AOMOSTHEHHOM
peanbHOCTW, MNPUYEM napameTp AOCTyna BbIBOAAT B PEXMME [OMNOSTHEHHOW
peanbHOCTW.

[008] B gpyrom 4acTHOM npuMepe ocyLlecTBreHmnsa cnocoba AONONHUTENBHO 3agaroT
obnacte MHTEpeca Ans NOCTynaroLwmMx KagpoB BUAEOMNOTOKa, NPW 3TOM 3axBaTbIiBarOT
TOMBKO TE€ Kaapbl BUAEOMNOTOKA, Ha KOTOPbIX M30DpakeHre nuua nonagaeT B 3agaHHyH
obnacTb nHTepeca.

[009] B ppyrom 4acTHOM MmMpuMepe ocyLlecTBrneHmnsa cnocoba nocne 3axearta kagpos
BMAEOMNOTOKA NpM OBHapPYKXEHUM Ha HUX N30DpaKeHnsa NO MEHbLLEN Mepe OAHOro nuua
LAOMOMHUTENBHO BbIMOMHAOT 3Tarn, Ha KOTOPOM:

- ONpejensioT Hanndme M3oDpakeHUs denoBeka B Kagpe, nsobpaxeHue nuua
KOTOPOro Obino oBHapyXeHo, npuyeM Ansa OonpepeneHns Hanmumus msobpakeHus
yernoBeka B Kagpe OnpeaensalT Hanuuve B Kagpe: u3obpaxeHua nnedy B
COOTBETCTBYHOLLEN M30DpaKeHUIo nuua obnactu nnn n3obpaxeHnsa Tena Yyenoseka.
[0010]B ppyrom 4yacTHOM npumepe OCyLlecTBneHns cnocoba nokasatenu kadecTsa
N300paKeHns nuua onpeaensalTCa Ha OCHOBE MO MEHbLUEW Mepe OAHOro napametpa
nvua:

- NOBOPOTa ronoBbl (B rpagycax) NoO KaxAon M3 Tpex OCen BpalleHWUs HaKkMoH
BBEPX/BHN3 OTHOCUTENBHO rOPU3OHTAaNbHOM OCK;

- HaKnoHa BNeBO/BNpaBO OTHOCUTENBHO BEPTMKANbHOW OCU;

- MOBOPOTa OTHOCUTESNBHO BEPTUKANBHOW OCK.

[0011]B ppyrom 4acTHOM npuUMepe OCyLLeCTBneHMs cnocoba AOMNOMHUTENBHO
BbINOSTHAOT 3Tanbl, HA KOTOPbIX:

- ONpeaensaT MECTOMNONOXKEHNE NvLUa C HasHadYeHHbIM NnapamMeTpoM AOCTyna,
yKasblBawLWMM Ha TO, YTO Yy nuvua HET paspelleHns Haxoautbcs B obnactu
NPOCTPaHCTBA;

- ONpPeaensoT N0 MEHbLUEN MeEPE OAHO YCTPOWCTBO AOMOSIHEHHOW peanbHOCTH,

pacnonoxeHHoe Hambornee BNM3Ko K ynoMsaHyTon obnactu NpoCTPaHCTBa,



- POpPMUPYIOT MapLpyT n3 obnactu npocTpaHCTBa, B KOTOPOW pa3MeLLeHo
AaHHOEe YCTPOWCTBO AOMOSIHEHHOW peanbHOCTU, A0 0bnacTn NpoCTPaHCTBa, B KOTOPOW
HaxoAuTCs YNOMSAHYTOE NnLO;

- OTOOpaxatoT MapLlpyT Ha YCTPOMUCTBE AOMNOSTHEHHOM pearnbHOCTU B PEXMME
AOMNOSNTHEHHOW pearnbHOCTHU.

[0012]B pgpyrom 4acTHOM npumepe OCyLlecTBneHMs cnocoba AOMNONHUTENBHO
BbINOSHAOT 3Tanbl, HA KOTOPbIX:

- OTCNEXMBAIOT NEepeEMELLEHNE YCTPOMUCTBA AOMOSNIHEHHOW peanbHOCTU B PEXUME
peanbHOro BpeMeHH,

- KOPPEKTUPYKT MapwpyT B Chny4Yyae OTKIOHEHUA TPaekTopun ABUKEHUA
YyCTPOMUCTBA AOMOMHEHHOW peanbHOCTU OT CHOPMUPOBAHHOIO paHee MapLupyTa.
[0013]B pAgpyrom 4acTHOM npuMepe OCyLLeCcTBRNEHMA cnocoba AOMNONHUTENBHO
BbINOSHAOT 3Tanbl, HA KOTOPbIX:

- Npu  LOCTWKEHUN yCTPOWUCTBA AOMNONHEHHOW peanbHOCTKM  obnactu
NPOCTPaHCTBa, B KOTOPOW HaxOAUTCHA YMNOMAHYTOE NULO, aHanusvpyeT B pearbHOM
BPEMEHM BXOAALUMN BUAEOMOTOK OT Kamepbl YCTPOMUCTBA AOMOSIHEHHOW peanbHOCTU
ANA onpeaeneHnsa Hanuyuna B kKagpax BUAEOoNoToKa No MeHbLUEN Mepe O4HOro Nnua;

- BbIBOAAT B 3agaHHyto obnacte Aucnnes yCTpoucTea AOMNOSHEHHOWN peanbHOCTU
B pexumMe AOMNOSTHEHHOW pearnbHOCTU MH(OPMaLMIoO O TOM, YTO Y nnua, HaxoasaLwerocs
B none 3peHnsa coTtpygHuka B AR — o4dkax, HeT paspelueHuMs HaxoauTbCca B obnactu
NpOCTpaHCTBa B COOTBETCTBUM C NPUCBOEHHLIM NapaMeTpoM JOCTyna.

[0014]B ppyroM 4acTHOM npumepe OcyLlecTBneHuMs crnocoba AOnoNHUTENbHO
BbINOSHAOT 3Tanbl, HA KOTOPbIX:

- OMNpegensalT MeCcTononoxeHne nvya B obnactm  npocTpaHcTBa U
MECTOMOSIOXKEHNE MO MEHBLLUEN MEPE OAHOr0 YCTPOMUCTBA AOMOSNHEHHON peanbHOCTY;

- NpeobpasyroT faHHbIE O MECTOMONOXEHMSX NLA U YCTPOUCTBA AOMOSNHEHHON
peanbHOCTU B KoopauHaTel B 3D Mogenu NpocTpaHCTBa;

- onpegensaioT mMapwpyt B 3D mogenu npoctpaHcTBa OT MECTOMONOXEHMUS
YyCTPOMUCTBA AOMNOMHEHHOW peanbHOCTU A0 YNOMSAHYTOro nuua;

- OPMUPYIOT yKasaTenb TpaekTopum aswxkeHua no mapwpyty B 3D mopenu
NPOCTPaHCTBa U BLIBOAAT €ro Ha AUCMINEN YCTPOMUCTBaA AOMOSTHEHHOW peanbHOCTU B
peXnumMe AOMOMHEHHOW peanbHOCTU ANA HaBurauum CoTpygHMKa C YCTPOWCTBOM
AOMOMHEHHOW peanbHOCTM A0 00nactm npoCTpaHCTBa, B KOTOPOM  HaxO4MTCA

YNOMAHYTOE N0, MO MapLupyTy, chopmmpoBaHHOMY B 3D Mogenu npocTpaHcTea.



[0015]B pgpyrom 4acTHOM npuMmepe OCyLLecTBreHna cnocoba AOnOnHUTENBHO
BbIMNOSMHAKOT 3Tanbl, Ha KOTOPbIX dopmupyroT B 3D Mogenn npocTpaHCTBa ykasaTerb
nvua B COOTBETCTBMM C ero pacnonoxeHnem B 3D mogenu npocTpaHCTBa U BbIBOAAT
YNOMSHYTbIV yKa3aTernb Ha AUChen yCTPOUCTBa AOMOSNHEHHOW peanbHOCTU B pEXUME
LAOMOMHEHHOW pearnbHOCTW, Korga Nuuo HaxoauTca B 0bnactn BUAMMOCTU COTPYAHMKA
C YCTPOWCTBOM AOMOSHEHHOW peanbHOCTM, AN yKasaHusa Ha nuuyo B obnactu
NpoCTpaHcTBa.

[0016]B apyrom npegnoutuTenibHOM BapuaHTe OCYLLUECTBMNEHUS 3asBMEHHOMO peLleHns
npeacTaBneHa cuctema pacnosHaBaHWA nvy B BWAEOMNOTOKE, coaepxawas no
MEHbLUEN MepPe OAHO BbIYUCIUTENBHOE YCTPOMUCTBO M MO MEHBLLEN MEPE OAHY MaMsThb,
COAEPXKALLYD MaLUMHOYUTAEMbIE WHCTPYKLMKM, KOTOPbIE MPU WX WCMOMHEHUM MO
MEHbLUEN MEpPEe OAHUMM BbIYUCIIUTENBHBIM YCTPOMCTBOM BbINOSHAT BbilLEyKa3aHHbIN

crnocod.

KPATKOE ONMUCAHUE YEPTEXEN

[0017]MpusHakn 1 npemmyiecTBa HaCTOALEro M30BpeTeHns CTaHyT OYEBUAHLIMA U3
NPUBOAMMOrO HMXKE NOAPODOHOro onncaHns M30BpPETEHNS U NpUNaraeMblx YEPTEXEN, HA
KOTOPbIX:

[0018]Ha ®ur. 1 npeacraBneH npymep peanusaumm yCTpOMUCTBa pacno3HaBaHus nu,
[0019]Ha dur. 2 npeacraBneH npumep peanusagum CUCTEMbI A9 pacno3HaBaHUA nuy
C NOMOLLIbIO CpeacTBa AOMNONTHEHHOW pearnbHOCTW.

[0020]Ha ®wur. 3 npeacrtasneH npumep obnactm nHTepeca Ha n3obpaxkeHun.
[0021]Ha ®wur. 4 npeacrtaeneH npumep obLIEro BuAa BbIYUCIUTENBHOMO YCTPOMCTBA

pacno3HaBaHus N,

NOoAPOBHOE OMNMNCAHUNE N3OBPETEHUA

[0022]Hwxke OyayT onucaHbl MOHATUA WM TEPMUHbI, Heobxoaumble ANS MOHUMAaHUSA
LAaHHOrO TEXHUYECKOrO pELLEHNS.

[0023]B paHHOM TEXHWYECKOM PELUEHUMM MOL4 CUCTEMOM MOAPA3yMEBAETCHA, B TOM
yncne KoMmnbloTepHaa cuctema, IBM (snekTpoHHO-BblMMCIUTENbHASA MawwuHa), Yly
(uncnosoe nporpammHoe ynpasneHwe), [JIK (nporpammupyembii  nOrMyeckuin
KOHTPOMMep), KOMMbIOTEPU3NPOBAHHbLIE CUCTEMBbI YyrnpaBneHna u nodbble apyrue
yCTPOUCTBA, crnocobHble BbINOMHATL 3agaHHyHo, 4YeTKOo onpeaeneHHyto

nocnenoBaTenbHOCTL onepaumn (4ENCTBUN, MHCTPYKLIMKA).



[0024]Mog ycTponcTBoM 06paboTkM KOMaHg noapasyMeBaEeTCs 3MEKTPOHHbIN Brok
nmbo MHTEerpanbHasa cxema (MUKpOMNpoLEeccop), UCNONHAKLWAs MallWHHbIE UHCTPYKLMK
(Nnporpammbl).

[0025]YcTporictBO  00paboTkM  KOMaHL CYMATbIBAET W BbIMNOMHAET  MalUMHHbIE
WMHCTPYKUMK (NporpamMmel) C O4HOro unm Bornee yCTPOUCTB XpaHeHNa AaHHbIX. B ponu
YyCTPOWCTBA XPaHEHNA AaHHbIX MOTYT BbICTYNaTb, HO HE OrPaHNYMBAasiChb, KECTKUE LUCKU
(HDD),  donew-namsatsb, M3y  (noctosHHOE  3anomMuHarowee  YCTPOUCTBO),
TBEpAOTENbHbIE HakonuTenu (SSD), onTuyeckne NpmBoAbI.

[0026]Mporpamma - NOCNEAOBATENBHOCTL  MHCTPYKLUMA, NpeaHasHa4YeHHbIX Ans
WCNOMHEHNA YCTPOWUCTBOM YNPaBeHUs BblYUCIIUTENBHON MallWHbl UM YCTPOMUCTBOM
06paboTkm kKOMaHa,.

[0027]B cooTBETCTBMM CO CXEMOW, NpMBELEHHON Ha dur. 1, cuctema pacnosHaBaHUA
ML € NMOMOLBHO  CpeacTtBa  AOMOMHEHHOW  pearnbHOCTUM  COAEPXKUT  UCTOYHUK
BugeonoToka 1, ycTpoucTBO pacnos3HaBaHms nvy 10 m yCTPOWUCTBO AOMOSHEHHOW
peanbHoCcTK 20.

[0028]UcTouHmkoMm  Bugeonotoka 1 MOXeET  gBAATbCA  BHELWWHAA  Kamepa
BuaeoHabnogeHna (USB vnn IP) unn mnHterpyupoBaHHas B YCTPOUCTBO AOMOMHEHHOW
peanbHOCTM Kamepa. B kauecTBe kamep BuaeoHabnogeHnsa (MHorga - BUAeoKamep)
MOIYT MPUMEHATBLCA pasfuyHblie TUMbl Kamep, B YacTHocTu PTZ-kamepsl, |IP-kamepbl,
CTauMoHapHble aHTMBaHAarnbHble Kamepbl, kamepa KpyroBoro ob3opa U T.M., He
orpaHnumBasacek. Kamepa pomkHa ObiTb HacTpoeHa Ha nepegady BWAEOMNOTOKa B
YyCTPOWCTBO pacno3HasanHma nuy 10, BbinonHeHHOe Ha 6ase no MeHbLUEN Mepe OAHOro
BbIYUCIIUTENBHOrO YCTPOWCTBA, HanpuMmep, CepBepa, KOTOPbIM MOXET HaxoAUTbCHA B
obnake AaHHbIX C pasBepHyToM nnatdopmon BuomeTtpuyeckon uaeHtudmkagmum 11.
NcTtounnk BupgeonoTtoka 1, B 4acTHOCTM kamepa BuaeoHabnogeHus unu AR-ouku, um
YCTPOUCTBO pacno3HaBaHus nuy, 10 MoryT B3anmoaencTBoBaTtb ANA nepegayn faHHbIX
no NpPoBOAHOM W/ 6ecnpOBOLHON CBA3M C UCMOML30BaHMEM MPOTOKONOB NeEpeaaydn
naHHbIX Socket n/mnn WebSocket, n/nnn WCF, n/unn REST, n/nnn HTTP n WebSocket
n np.

[0029]B obwem Buge (cm. dur. 4) ycrporcteo (300) pacnosHaBaHUA NUL COAEPXKUT
obbeguHeHHble 0bWwen LWKMHOW MHEOPMAaUMOHHOIO obMeHa OfMH WM HECKOSBbKO
npoueccopos (301), cpeactea namatu, Takue kak O3Y (302) n MN3Y (303), nHrepdencsl
BBoga/BbiBoga (304), yctpouctea BBoga/BeiBoga (305), n yCTponCcTBO Ana CETEBOro

B3anmogenctans (306).



[0030] Mpoueccop (301) (MNM HECKONBKO MPOLIECCOPOB, MHOrMOSAEPHBIA MPOLECCOP U
T.N.) MOXeT BbIOMPaTbCA W3 acCOPTUMEHTa YCTPOWCTB, LUMPOKO MPUMEHSEMBbIX B
HacTosLee BPEMS, Hanpumep, Takmx npomssogutenen, kak: Intel™ AMD™ Apple™,
Samsung Exynos™ MediaTEK™, Qualcomm Snapdragon™ u T.n. [Nog npoueccopom
WU O4HMM M3 UCMONb3YyeMbIX npoueccopoB B cucteme (300) Takke Heobxoanmo
yantbiBatb rpadudeckun npoueccop, Hanpumep, GPU NVIDIA wnn Graphcore, Tuvn
KOTOPbIX Takke SABMASETCS MNPUrogHbIM AMs MOMHOMO UMM YaCTUYHOrO BbIMNOSHEHMUS
cnocoba (100), a Takke MOXET NPUMEHSTLCA AN 0Oy4eHUs N NPUMEHEHUS MOAENEN
MaLUMHHOro 0By4YeHNs B pasnmyHbIX MHPOPMAaLMOHHbBIX CUCTEMAX.

[0031]03Y (302) npencraBnaet cobon onepatyBHYHO NamMsaTb M NpefHasHa4YeHo Ans
XPaHEeHUs MCNonHseMbIX npoueccopoMm (301) MaWMHOYMTAEMbIX WHCTPYKUMK AnNS
BbINONTHEHNA HEOBXOAMMBIX Onepaumi no noruyeckon obpabotke gaHHbIX. O3Y (302),
Kak npaBuno, COAEPXWUT WCMOMHAEMbIE WHCTPYKLUMN OMNEpPaLmoOHHON CUCTEMbI W
COOTBETCTBYIOLUMX MPOrPaAMMHBIX KOMMOHEHT (NMPUNOXEHUSA, NPOrpaMmHbIe MOAYNN U
T.n.). MNpn atom B kavectee O3Y (302) mMoXeT BbICTyNaTb AOCTYMNHbIM 0ObEM NamATH
rpadpunyeckon kapTbl Unu rpadomMyeckoro npoueccopa.

[0032]M3Y (303) npencrtaBnaet cobon OAHO wmnn Oonee yCTPOUCTB MOCTOSHHOMO
XPaHEHUs AaHHbIX, Hanpumep, XecTkmn puck (HDD), TBepAOoTENbHbIM HaKoONUTEmMb
AaHHbIX (SSD), dnsw-namate (EEPROM, NAND wu T.n.), ontudeckse HocUTenu
nHpopmauyum (CD-R/RW, DVD-R/RW, BlueRay Disc, MD) n gp.

[0033]Ansa oprannsaummn paboTbl KOMMNOHEHTOB cucTemMbl (300) 1 opraHmsaymm paboThbl
BHELUHNX MOAKIMHOYAEMbIX YCTPOUCTB MPUMEHSOTCA pasnnyHbie BUAbl MHTEPEENCOB
BBoga/BbiBoga (304). Bbibop COOTBETCTBYIOLLNX MHTEPMENCOB 3aBUCUT OT KOHKPETHOIO
NCNONMHEHNSA BbIYUCIIUTENBHOIO YCTPOWCTBA, KOTOPblE MOryT NMpeactaBnsaTbe cobon, He
orpaHuumBasck: PCIl, AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning,
USB (2.0, 3.0, 3.1, micro, mini, type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI,
VGA, Display Port, RJ45, RS232 n T.n.

[0034]Ona obecnedyeHns B3aUMOLEUCTBMA MNONMb30BaTENS C  BbIYUCIIUTENBHOM
cuctemon  (300) npumeHsoTca  pasnuuHble  cpeactea  (305) BBoga/BbiBOAA
MHpopMaUnKn, HanpuMep, Knasmartypa, gUCnnen (MOHUTOP), CEHCOPHbLIN AUCMNEN, Tau-
nag, DPKOWUCTUK, MaHWMynATop MbilWb, CBETOBOE NEPO, CTUNYC, CEHCOpHas MnaHenb,
Tpekbon, AMHaMUKKM, MUKPOMOH, CPeacTBa AOMONHEHHOW pearbHOCTW, ONTUYECKMe
CEHCOpbl, MNMaHWeT, CBETOBble WHAMKATOPbLI, MNPOEKTOp, Kamepa, Cpeacrea
BrnomeTpuyeckon uaeHTUdUKaUmMmM (CKaHep ceTyaTKM rnasa, CKaHep OoTneyaTkoB

nanbLeB, MOAYMb pacno3HaBaHus ronoca) u T.n.



[0035] CpeactBo ceTteBoro B3ammopgencteusa (306) obecneumBaeT nepepady AaHHbIX
NOCPEeACTBOM BHYTPEHHEW UMW BHELUHEN BbIHUCIUTENBHOW CETU, Hanpumep, UHTpaHeT,
WHTteprer, JIBC un 1.n. B KkayvectBe opHoro wunn ©Gonee cpeacts (306) moxet
MCnonb30oBaThCs, HO He orpaHunudmBathes: Ethernet kapta, GSM mogem, GPRS mogem,
LTE mogem, 5G mogem, mogynb cnyTtHukoBon cBasn, NFC moayne, Bluetooth n/unu
BLE moaynbe, Wi-Fi mogynbe v ap.
[0036] JononHUTENBHO MOTYT NPUMEHSTLCH Takke CPeacTBa CrMyTHUKOBOW HaBurauuv B
coctaee cuctemsbl (300), Hanpumep, GPS, NMTOHACC, BeiDou, Galileo.
[0037] KoHkpeTHbIM BbIOOP anemeHToB ycTponctea (300) ansa peanusaumm pasnimyHbIX
nporpaMmHo-annapaTHblX  PELEeHUA  MOXET  BapbuMpoBaTbCA C  COXPaHEHMEM
obecneumBaemoro Tpedbyemoro yHKUmoHana.
[0038] YcTtponctBo pacnosHaBaHua nuvy 10, B 4aCTHOM BapwaHTe €ro peanuaauyuu,
Takke BKYaeT nnardpopmy duometpuyeckon naeHtndpmkaugmm 11, 6asy gaHHeix (b1)
AECKPUNTOPOB maeHTudunumpyemslx nuy 12, mogyne 13 nOCTPOeHUs mapuipyta w
Moayne 14  dopmupoBaHua  ysegomneHun.  [natdopma  BuomMeTpudeckom
naeHTudukaumm 11 onpegenseT NonoXeHne U pasmep BCEX NUL, NPUCYTCTBYHOLMX Ha
BXOOAHOM  Buaeonotoke. Kaxaomy 3aduKCMpoBaHHOMY Ny  NpucBavBaeTCs
nokasaTernb KadecTBa M300paXxeHWs, Ha OCHOBE KOTOPOro aBTOMaruyecku BbliOuparoT
nyywme msobpaxeHna ans ganbHeuwen obpabotku. [okasaTene COOTBETCTBUS ANA
nobon napbl  N300OpaXeHWW nuL,  ONpefenseTca  eBKNMAOBbIM — PaCcCTOSHUEM
COOTBETCTBYHOLUMX AECKPUNTOPOB nNuy. HwW3kMe 3HayeHnsa eBKknMaoBa pPacCTOAHUS
YKa3blBaKOT Ha BbICOKYH) CXOXECTb ABYX M30OpakeHUn OgHOro 1 TOro xe yenoseka. B
3TOM Crny4ae nNpPUNOXEHUHO, YCTaHOBNEeHHOMY Ha AR-oukax, OTnpaBnseTca OTBET B
dopmate JSON ¢ nHpopmaumen o pacno3HaHHOM YENOBEKE B CneayroLlemM Buae:
{"name": "MeaHoB O.B.", "color": "red", "article": 191.5 | "info": "Ocobo onaceH"}
[0039]lMoa nokasaTtenem COOTBETCTBUSA MOHMMAETCH CpPaBHEHWE «OAWH KO MHOMMMY,
T.€. N300paxeHNE C KaMepbl CPaBHMBAETCHA CO MHOXECTBOM m3obpaxeHun B b 12.
Kaxxpoe BbipaBHEHHOE n3oOpaxeHne nuua pganee obpabartbiBaeTcsa ANA NONyYeHUS
AeckpunTopa nvua npy noMmowm riybunHHbIX HEMPOHHLIX ceTen (Deep Neural Networks
nnm DNN). [leckpunTopbl N1y — 3TO YACNOBbIE BEKTOPBLI, CYMMUPYIOLLME XapaKTepHble
npusHakn nuua. KnoyeBbiM CBOWCTBOM AECKPUMTOPOB ABMAETCA MX ONN3KOE CXOACTBO
ANS n3oBbpakeHnr 0gHOro N TOro XKe YENOBEKa, U CUINMbHOE pasnnume 4ns n3obpaxeHnn
pasHblx nogen. Takum  obpasom, [EeCKPUNTOpbl NWL,  3aBUCAT  TOMBKO  OT
NHAVBUAYanNbHbIX OCOOEHHOCTEN KOHKPETHOMO YeroBeKa, N3AMEHEHNSA N30DpaKeHUN N3-

3a CMEHbl TOMEK CbEMKM, OCBELLEHUS, MPUYECKM N BO3pacTa UrHopupyroTcs. Kaxabin
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LECKPUNTOP WMEET MHOXECTBO TO4YeK, KOTOpoe MOXeT ObiTb 00nakoM TOuek.
N3mepseTca  pacctoaHve  Mexay  COOTBETCTBYIOLMMW — TOYKaMUM B pasHbIX
Aeckpuntopax, 3aTeM CyMMWUPYHOTCH ANA  MNOMyYeHUs 4YUCHOBOro  BekTopa —
Aeckpuntopa nuiua.

[0040] Mogynb 13 nocTtpoeHna mapupyTta n mogynb 14 doopmmpoBaHUs yBeaOMIEHUIN
MoryT ObITb peann3oBaHbl Ha Base No MeHbLUEN Mepe OAHOro yCTpomcTea 06paboTku
KOMaHf, Takoro Kak npoLeccop Uiy MUKPOKOHTPOMNEP, BbINOMIHEHHbIE B NPOrpamMMHO-
annapaTtHonm 4actm Takmm obpasom, 4TOObl BbINOMHATE MNPUNUCAHHBIE AaHHBIM
MOAYNSM Hwke dyHKUum. Takke moaynb 13 nocTpoeHus mapupyta MOXeT ObiTb
peann3oBaH Ha Base nNporpammMHO-annapaTHbIX BbIMUCAUTENbHbBIX CPEACTB YCTPOMUCTBA
LAOMOMHEHHOW peanbHOCTU 20 1 pasmewatbCs HEMOCPEACTBEHHO B apXUTEKType
yCTPOWCTBA AOMOSTHEHHOM peanbHocTh 20.

[0041] Web - wuHTepdenc ycTpouctBa pacnosHaBaHusa nuy 10 nossonser
pefakTMpoBaTb onMcaHne n 4obaenaTe HOBblE Nyua B 6a3y gaHHbIX 12, a Takke MeTKU
YepHOro cnucka (CTon-nNucTa), ykasbiBaroLpye Ha TO, YTO AaHHbIA YENOBEK HAXOAUTCS B
«4YEpPHOM cnuckey». BsaammopencTtBme KnMEHTa C CEpPBEPHOM 4YacTbi YCTPOUCTBA
pacno3HasaHna nuy 10 ocywectengaetca no npotokony HTTP wnu HTTPS.
[0042]YcTponcTBO AONOMHEHHOW peanbHOCcTM 20 8BNAeTCA CPeacTBOM  BbiBoAA
WHPOPMaLUK, B KayeCTBe  KOTOPOro MOXET MCrnonb3oBatbca noboe m3BecTHoe
YCTPOUCTBO, BbINOMIHEHHOE C BO3MOXHOCTBIO  OTODpaxeHus uHdopmaumum o
umsmyecki n unpoBbix obbekTax B peanbHOM BPEMEHWM, B TOM 4YMCNE: OYKM
AOMNOnHeHHOW peanbHocTn (unu AR-oukn) (Hanpumep, Hololens mvnn Magic Leap),
rapHuTypa mixed reality (MR) nnm BbIYNCINTENBHOE yCTPOWCTBO
(cmapTdoH/nnaHweT/pabnet/HoyTOyK 1 Np.) ¢ cooTBeTCcTBYOWMM 10, NO3BONAOLMM
HaknagbiBaTb N300paxeHnsa LMdpoBbIX OOBLEKTOB Ha M300paXeHUst peanbHOro Mupa
UNn BUPTYanbHOM MOLENW peanbHOro mvpa. B OkHe 3anyweHHOro npunoXeHus
oTobpaxaeTca ncxogHasa gortorpadusa nuuya, Haxoasawanca B b1, potorpadusa nuuya ¢
3axBa4yeHHOro kagpa v uHgopmauyus o6 naeHTMOUUMPOBaAHHOM 4YenoBeke. Tak xe
MOXeT oOTobpaxaTbCsd MapLpyT A0 30Hbl, B KOTOpoM 6Obino  3admkcmpoBaHoO
pacno3HaHHoe N1LoO.

[0043] Mo pesynbTatam nccnenoBaHnsa Bbinn chopMynmMpoBaHbl BO3MOXHBIE BEKTOPSLI
pasBUTUS MNPOTOTUMNA, MNO3BONSAKOWME YCTPaAHUTL BbISBNEHHbIE HEZOCTaTkKM W
OrpaHNYeHns, yCOBEPLLEHCTBOBAaTL NPOTOTUMN, caenas ero bonee PyHKUMOHaANbHbLIM U

yﬂ,O6HbIM B MCNOJ1b30OBaAHUN.



[0044]MepBbI1 BEKTOP nNpeanonaraeTr MNpeoaonIEHNE OCHOBHOIMO OrpaHUYeHUs —
paccTosHnA 4o obbekTa pacno3HaBaHUA M HU3Koe BbICTPOAENCTBUE BbIHUCIIUTENBHBIX
yCTponUCTB Be3 nepecmoTpa apxXuTeKTypbl pelleHns. [Ana yBenMyeHna paccTosaHuA 40
obbekTa pacno3HaBaHWA MOXHO MCMONb30BaTh ANMHHOMPOKYCHbIE KaMepbl C BbICOKUM
paspelweHnem. B cnyyae ncnonb3oBaHUa kamep € ANMHHOGOKYCHbIMU OObekTMBamm
(TeneobbeKkTMBaMn) apxutekTypa cuctembl crnegytowasn. Kamepa ¢ teneobbekTmBom
nepenaeT n3obpaxeHne Ha BblMUCIUTENBHOE YCTPOMCTBO (KOMMBKOTEP, CEPBEP U T.M.).
[0045] Ha BbMUCINTENBHOM YCTPOWUCTBE YCTAHOBMEHO MPUINOXEHMUE, MO3BOMSOLLEE
HaxoAuTb nuUa B 3axBayeHHbIX Kagpax W nepeHanpaensTb AaHHblE B peanbHOM
BPEMEHM Ha YCTPOUCTBO C BuoMeTpuyeckon nnatopmMon naeHTudukaumm no nuuy.
AR-0O4YKM [OMOMHEHHOW peanbHOCTU C  3anyLeHHbIM  NPUNOXKEHMEM OTODpaxaroT
MHPOPMaLMIO O pacno3HaHHbIX NUax U NPoKNaabiBatoT MapLUpyT A0 Pacno3HAHHOMO
Yyernoseka.

[0046] Ana pelwwenmsa npobnemMbl C NPOU3BOAUTENBHOCTBIO HEOBX0AMMa ONTUMU3aLMS
OC yctpouctB. Tak e BO3MOXHO YBENUYEHME TMPOU3BOAUTENBHOCTM 3a CYeT
fobaBneHus/3ameHbl annapaTHbIX COCTaBNSAOLLMX OYKOB.

[0047] B paHHOM TEeXHWMYEeCKOM peLleHUn BO3MOXHa peanu3aums  HEeCKONbKUX
BapuaHToB AN1A NOBbILIEHWUS NPON3BOAUTENBHOCTM 3@ CYET annaparHou YacTu:

- UCMONb30BaHWe MHTEerpanbHOM CXeMbl CheumanbHOro HasHadeHus (Hanpumep,
WHTerpaneHaa cxema cneymansHoro HasHaveHus ASIC), koTopas npefHasHadvyeHa Ans
PELLUEHNA KOHKPETHOW 3aa4u.

- YBENMYEHME  BbIMUCIUTENBHOM  MOLLUHOCTM  YCTPOWCTBA  AOMOSHEHHOW
peanbHOCTM 3a CYET yBennyeHnsa konndectesa RAM (BO3MOXHO mMcnonb3oBaHne bonee
BbicTpon), ucnonb3oBanHms bonee npomssoauTencHblx CPU vnn GPU.BTopon BekTop
NO3BONSET NMOMMMO OCHOBHOM Mpobnembl Takke ontummnanposate UX M ynpocTuTb
3ag4a4n COTPYAHWKOB CUMOBbLIX OpPraHoB nNpwu paboTe B MeCTax MacCOBOro CKOMfeHUs
nogen. BoisBneHne 3noyMbILLNEHHVUKOB B MACCOBLIX CKOMIEHUAX NoAen AocTaBnset
fonblwme TPYAHOCTW, Jaxe ecnv Hapywutens Obin 3amMedeH, OTCneauTb ero
nepemMeLLEHMNE CPeaM MacCChl NMAEN ABNAETCH CITOXHOM 3a4aqen.

[0048] 3Ty npobnemy no3BONAET pelunTb NOCTpoeHne wuHTerpyuposaHHoM AR+CCTV
CUCTEMBI, BKITHOYaKOLLEN:
*  MAEHTUMMKaUMIO NUL B MeCcTax CKOMMNeHWa Inioaen  ANMHHOMOKYCHBIMU
kamepamn CCTV n cuctemomn BUAEOAHANUTUKMY,
* OMoOBELYeHNe COTPYAHWKOB B o4kax AR O BbISBNEHUN HapyLUMTENs U yKasaHue

HanpasneHns K Hemy (Hasurauma no GPS w/wvnu magkam);
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* ObICTPYHO UMAESHTUDUKALMIO JIMYHOCTM C  UCMOSb30BaHWEM yCcTpoucTBa
LA OMONTHEHHOW pearnbHOCTU.

[0049] Closed Circuit Television (CCTV) pacwmdpoBbIBaETCA Kak «cuctema
TeNneBUAEHUS 3aMKHYTOrO KOHTypa» W noa 9TUM TEepMMHOM MojpasymMeBaeTcH
KOMMNEKC yCTPOUCTB, obecneumBatromx BugeoHabnogeHmne. CCTV cucrtema, Moxet
COCTOATb M3 MHOXECTBa Kamep, HanpaBneHHbIX B pa3nuyHblie obnactin npocTpaHcTBa
KOHTPONMPYEMOW 30HbI, MNpW STOM nepepaBas  M300paxeHus Ha cepBep C
YyCTaHOBMEHHbIM NpunoxeHnem face stream, rge npoucxoguT MOUCK vy B
3axBaveHHbIX Kagpax u nepegada nx Ha cepBep pacrnosHaBaHus.
[0050] Kaxxgon obnactn, nokpbiBaemon kamepamm CCTV, craBsaTcs B O4HO3HAYHOE
COOTBETCTBME reorpadpuyeckme KOOpAMHaTbl 3TOM  30HbI AN MOCNEAYHLEro
NOCTPOEHUS MapLupyTa.
[0051]Ha oTkpbITbIX nnowaakax MoxeT wucnone3oBatecsd GPS-Haeurauywsa. [Ons
CO3[4aHUS CUCTEMbI HaBUrayMmM Ha oYkax AOMOMHEHHOW pearnbHOCTU, paboTarwmx Ha
Basze OC Android moxeT ucnonb3oBatbcs GooglePlayserviceslocationAPls, koTopbin
NO3BONSET NOMYyYNTb AOCTYM K BCTPOEHHOW B BbIMUCIUTENBHBLIA MOAYNb ovkoB GPS
cucteme. 3atemM NpPOnoXUTb MapLIPyT OT MeCTa HaxOXAEeHWUS Monb3oBaTens OYKOB A0
30HbI, B KOTOPOW HaX0ANTCHA MAEHTUPULUMPOBAHHBLIN OOBEKT.
[0052]1Ana nocTpoeHna maplipyTa BHYTPU MOMELUEHNA MOryT MCMNoNb3oBaTbCA
cucTeMbl indoor-Haesuraumn, Hanpumep, cnoco® Hasurauymm no Bluetooth-masukam.
ATOT cnocob 3aknyaeTca B pasMeLleHun Ha NepyMeTpe NOMELLEHUs cneymarnbHbIX
AaTUYMKOB, KOTOpble M OBecneuynmBaroT MoNyYeHMe AaHHbIX O MEeCTOPacrnonOXeHUm
nonb3oBaTens O4YKOB OTHOCUTENbHO 30Hbl, B KOTOPOM 3aduKCupoBaH OOBLEKT.
MeCTononoxeHne BbIYMCNAETCA NYyTEM CPaBHEHUSA U3MEPSEMbIX B pearnibHOM BPEMEHU
MOLLHOCTEN CcurHana oOT okpyxarwwmx Bluetooth Touek ¢ 3apaHee u3MepeHHbIMMU
3HaA4YEeHMSMMK, MPUBA3aAHHBIMKM K KapTe nomelwleHmsa. bonee nnoTHoe pasmelleHme
LAaT4YMKOB, MO3BONAET NOBbLICUTE TOYHOCTL NoKanuaauum nonb3oBaTens O4koB U MeCTO
HaxoxaeHns obvekta. [Mpumep peanmsaynm Haeurauuuv, ©Gasuvpyrolencsa Ha 3TOM
TexHonorum — cuctema iBeacon ot komnaHuu Apple.
[0053] Takke gnsa NnOCTPOEHUA MapLUupyTa BHYTPU NOMELLEHNA MOXET UCMONb30BaTLCA
indoor-Haesuraumm no QR-kogam. NMpu Takom cnocobe Hasuraymm ctpoutca 3D mogens
nomeLLeHns, B KOTopon 3akpennaetca QR-kog B onpefeneHHOM MecTe 3TOM MOAENN Y
B nomeLleHnn. [ona Toro, 4tobbl Nonb30BaTEN OYKOB NokanmsoBaTtbes B 3D mogenu

NOMELLIEHNS, EMY HYXXHO OTCKaHmpoBaTb QR-Kof kamepon OYKOB B MOMELLIEHWNN.
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[0054] Nanee GyneT onucaHa paboTta ycTponctea pacnosHaBsaHnsa nvy 10 cO CCbINKon
Ha ®ur. 2 Ha npumepe AR — OUKOB B KQYECTBE YCTPOMUCTBA A,0MNOSNIHEHHOW peanbHOCTH.
[0055]B cooTBeTCTBUM C 3anoXeHHbIM MporpamMMHo-annapaTtHblM  anropuTtMOM Mo
MeHbLIENn Mepe ofgHa kamepa 100, koTopasa ABMASETCA UMCTOYMHUMKOM BUAeonoToka 1 um
Bxoaut B coctaB CCTV, ocyLlecTBnseT CbeMKy 3afaHHOW el obnacTn npocTpaHcTBa
110. Kamepa 100 moxeT 6bITb pacnonoxenuns B nrobom yaobHom ana ob3opa obnactu
npoctpaHcTea 110, Hanpumep, yCTaHOBEHa Ha NOTOSKE, CTEHE U Mp.

[0056] U3obpaxeHne obnacti npocTtpaHcTtBa ¢ kamepbl 100 B BuAE BMAEOMNOTOKA
NOCTynaeT B YCTPOWCTBO pacnosHasaHuna nuy 10, KOTopoe aHanuaupyeT B pearnibHOM
BPEMEHN BXOAALLMM BUAEOMNOTOK A9 ONpeAeneHns Hannumsa B Kagpax BMAeonoToka
n3obpaxeHnsa No MeHbLLeN Mepe ogHoro nuua 101. Bmecte ¢ nsobpaxeHne OT kamepsbl
100 B yctpoucteo 10 Takke MOXET noctynatb wuaeHtudukatop kamepsl 100.
[ononHUTENBHO B YCTPOMUCTBO pacnosHaBaHusa nuy 10 Takke MOXeT nocTynaTtb
BMAEONOTOK OT kamepbl AR — o4koB 20 1 nx naeHtudukartop, Hanpumep, MAC-agpec.
[0057]Mpn oBHapyXeHUn Ha NOCTynarLMX Kagpax BWAEOMOTOKa W3obpaxeHus no
MeHbLLEN Mepe ogHoro nvuya 101 ycTponctBo pacnosHaBaHus nuy 10 3axsaTbiBaeT
AaHHble Kagpbl BUAEONOTOKa W HanpasnaeT UX B BUAE NOCNELOBaTENbHOCTU N KaapoB
B nnatgopmy bruometpudeckon nageHtndpukaymm 11 ana nageHtndpukagum niya 101,
[0058]B yctponctee pacnosHaaHus nuy 10 moxeT ObITb 3agaHa obnactb MHTepeca
Ha nocTynaroLwmx kagpax sugeonotoka. ObnacTb MHTepeca 3afaeTcsa B NMUKCENaxX Kak
MaccuB BMAa [X, Yy, LWUMpWHA, BbICOTA], rae (X, y) — KOOpAMHaTbl BEPXHEN NEBON TOUKU
obnactm wuHTepeca. Cucrtema koopanHaT Ha u3obpakeHUn 3agaeTcs aHanornvyHo
pucyHky Ha éur. 3. lpn 3HA4YeHUsX WUPWHBI M BbICOTbI, paBHbix ‘0’, obnacTtbto
NHTEpeca cumTaeTcsa BeCb kaap. COOTBETCTBEHHO, B TakOW peanusaumm 3asBneHHOro
peLLeHns yCTPONCTBO pacnosHasaHma nuy 10 ByaeT ocywecTBNATbL 3axBaTt TOMbKO TeX
KagpoB BMAEOMOTOKA, Ha KOTOPbIX M3obpaxeHue nuua 101 nonagaeTr B 3a4aHHyHO
obnacTtb vHTEpeca. Hanpumep, B kauyectBe obnactn mHTepeca MoxeT ObiTb BbiOpaHa
obnactb pasmelleHus TypHUKeToB. Takum obpasom, 3axear OyaeT OCyLecTBAATLCA
TONBKO TEX W30OpaKeHUn nuy, KOTopble Haxoaatcs B obnactm  pasmelleHus
TYPHUKETOB.

[0059] Takke [OMOMHUTENBHO YCTPOWCTBO pacno3HaBaHna nuy 10 moxet ObiTb
BbINOSIHEHO C BO3MOXHOCTBIO ONpeAeneHns Hanmyuna n3obpaxkeHmsa Yyenoseka B Kagpe,
naobpaxenme nmuya 101 kotoporo Obino obHapyxeHo. [Ona onpegeneHns Hanuums
n3obpaxeHna yenoseka B kagpe yctpomctBo 10 nocne obHapyxeHus naobpaxeHus

nvua onpepensieT Hanuume B Kagpe WU300pakeHWs nned B COOTBETCTBYHOLLEN
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n3obpaxenmo nuua obnactn unu mnsobpaxeHna Tena denoseka. [locne Toro, Kak
ycTpoucTtBo 10 onpenenuno Hanuume 4enoBeka B kagpe, msobpaxeHue nuua 101
KOoToporo ObINo onpefeneHo, OCyLEeCTBNAETCA 3axBaT KagpoB BWAEOMNOTOKA ANS UX
nepefayv B BuAe MOCMNefOBaTenbHOCTM N KagpoB B nnatdopMy OMOMeETpUYEeCcKou
naeHTndpukaummn 11 ona ngeHTndpukaymm Yenoseka B Kagpe.

[0060] MNnatdopma BuomeTtpuueckon mnaeHtndmkaumm 11 onpenenser nonoxeHue u
pasmep wu3obpaxeHna nmya 101 Ha Kaxaom BXOAHOM 3axBavyeHHOM Kagpe B
nocrneaoBaTenbHOCTM N KagpoB, Ha KOTOPOM pAaHHoe wusobpaxenne nmya 101
pacno3HaHo. Ecnm Ha 3axBayeHHbIX N Kagpax onpeaeneHbl LOMNOSNHUTESNbHbIE
n3obpaxenmna nuu, TO nnatdpopma 11 TaKke MOXET Onpeaensatb pasMepbl U
NONOXEHNE BCEX M30OpakeHnW nuL, onncaHHbIM Hke obpasom. Ha ocHoOBe gaHHbIX O
nonoxeHun nuy nnatgopma 11 orcnexmneaeT nsobpaxeHne nuya 101 Ha 3axBaveHHbIX
n Kagpax.

[0061] Pasamepbl mnsobpaxeHnn nuy 101 Ha 3axBadeHHbIX N Kagpax nnatgopma
BuomeTpuyeckon umaeHtupukaumm 11  cpaBHMBaeT C  3apaHee  3agaHHbIMU
nonb3oBaTenieM MOpOroBbIMM  3HAYEHUAMN pPasMepoB U30OPaKEHUA Ny U ecnu
pasmepbl n3obpaxeHnsa nuya 101 Ha 3axBadeHHOM kagpe Honblue 3apaHee 3agaHHOro
NOporoBOro 3HadeHus, TO ynomMmaHytaa nnatgpopma 11 nepexogut K 3Tany
onpefeneHna napamMeTpoB NMua Ha OCHOBE M30DpadkeHus nuvua Ha 3axBavyeHHOM
Kagpe, B 4aCTHOCTU, NapamMeTpoB: NOBOPOTa roriosBbl (B rpagycax) no Kaxnon u3 Tpex
OCeN BpaLLEHNA HaKMNOH BBEPX/BHU3 OTHOCUTENbHO rOPU3OHTAaNbHOW OCK; HaknoHa
BNEBO/BNPaBO  OTHOCUTENBHO  BEPTMKANbHOM  OCKM; MOBOPOTA  OTHOCUTEMbLHO
BEPTUKANbHOW ocu. [Ona wn3obpaxeHur nuy, pasmep KOTOPbIX MEHbLUE 3apaHee
3a4aHHOro NMOPOroBOro 3HAYEHNA, YNOMSAHYTbIE NapameTpbl HE ONPeaensatoTCS.

[0062] OnpepenenHble nnatopmon 11 napametpbl un3obpaxenna nvua 101 Ha
3axBa4YeHHOM Kaape CpaBHMBAKOTCH C 3apaHee 3ajaHHbIMW MOPOroBbIMU 3HAYEHUSMU
napameTpoB NAL, U HA OCHOBE BENNYMHBLI OTKITOHEHWA ONpeAeNieHHbIX Ha NpeabiayLiem
lware napamMeTpoB W3obpaxeHna nuua OT  3ajgaHHbIX MOPOroBbIMU  3HAYEHUU
napametpoB nnatgopma 11 npuceamBaetr msobpaxeHuo nuuya 101 nokasarens
KayecTBa M300pakeHna nuua, NpuyYeM Yem HWXKEe BennYMHa OTKNOHEHWSA, TEM BbILLE
nokasaTenb KavecTtBa nsobpaxenna nuua. [ns noBbIWEHUS TOYHOCTU MAeHTUdUKaLmm
nmya 101 ansa gansHenwero aHanmsa nnatgopma 11 BeibmnpaeT 10 n3obpaxkeHue nuua
101, y KOTOPOro nokasaTernb KadecTBa ABNAeTCA MakCUMarbHbIM.

[0063] CooTBETCTBEHHO, €Cnv B BWAEOMNOTOKE OOHapyXeHbl AOMOMHUTENbHbIE

n3obpaxenma nuy, nomMmmo usobpaxeHus nvyga 101, nonagarowme B obnactb
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NUHTepeca, TO OHM MoryT ObITb Takke 0BpaboTaHbl ONMCaHHLIM Bbille Crnocobom ans
onpefeneHna AOnONHUTENbHbIX U30DpaKeHUM NuL, Y KOTOPbIX nokasaTtenb KavecTBa
OyneT aBNAaTbCA MakCUMarbHbIM.

[0064] anee Ha ocHoBe m3obpaxennsa nuua 101, y KOTOporo nokasarenb kadectBa
ABNAETCA  MakcumanbHbIM, nnatdopma OuomeTtpuyeckon umaeHtudpukaumm 11
N3BECTHBIMU U3 YPOBHSA TEXHUKU METOAaMM OCYLLLECTBNSET NOCTPOeHne obnaka Touek
nmua 1 paccumMTbIBAET BEKTOP, XapakTEpU3YHOLWMK npusHaku maobpaxenus nuya 101
(nanee sektop nuua 101). MNMony4eHHbIn BekTOp nnatdopma 11 cpaBHMBaET C 3apaHee
COXpaHeHHbIMM BekTopamm n3obpaxennn B B 12. Kaxpgomy 3apaHee CoOxpaHeHHOMY
BekTOpy m3obpaxeHus B bl 12 HasHayeHa COOTBETCTBYHOLWAS MAEHTUDUKALMOHHASA
MHPOPMaLNA NMYHOCTM YEenoBeKa, Ha OCHOBE M30BpaeHnsa nuua, KOTOPOro AaHHbIV
BEKTOP u300paxeHus Obin paccumtaH. MaeHTumMkaumoHHON WHOPMaUMENn MOXET
ObITb, HAaNPUMEpP, AaHHble nacnopta, goTorpadma nuua n 1.4. Takke B 12 moxer
cogepxarb WMHPOpMaUMlo, Hanpumep, MeTKy 4YepHoro cnucka (cton-nucra),
YKasblBaOLLYy0 Ha TO, YTO AaHHbIM YEeNnOBEK HaxXOoAUTCH B «4YEPHOM Crnmvcke» (cTon-
NUCTE), HanpuMmep, B CBA3W C TeM, YTO OH SABMSETCHA 3MOYMbILUNEHHUKOM WU
HapyLumMTenem.

[0065] Ecnu BekTOp, XapakTepusyrowmm npusHakn nsobpaxerHms nuua 101, cosnan ¢
BEKTOPOM K300paxeHnsa, coxpanHeiM B B[ 12, 1O nnatdopma OGuomeTpuyeckomn
naeHTndurKaummn 11 onpegenser n3obpaxeHne niya 101 Kak
pacnosHaHHoe/uaeHTudnumposaHHoe. [anee nnatgopma 11 obpawaetca k b 12
ANA N3BNEYEHUS UAEHTUDUKALMOHHON MHOPpMaUMM NMYHOCTM 4denoseka 101 B
COOTBETCTBUN C BEKTOPOM K30bpaxenna m3 b 12, ¢ kotopbim Bektop numua 101
coBnasn, M NPOBEPKM HanMumMs METKM YEpPHOro Cnucka Ans onpeaeneHus napameTpoB
poctyna 4enoeeka 101 B obnacte npoctpaHctBa 110, CHMMaemMou Kamepow, B
COOTBETCTBUM C 3apaHee 3aaaHHbIM KnaccumkaTopom.

[0066] Ecnun meTka YepHoro cnvucka cogepxmtca B b1 12, To nnatdopma 11 HasHadyaeT
gy 101 napameTp AocTyna, ykasbiBarowmi Ha To, 4To Y nnua 101 HeT paspelueHus
HaxoauTbCa B obnactu npoctpaHcTBa 110, B 4acCTHOCTW, KnaccuukaTop «4EpHOro
cnucka». Ecnu metka uyepHoro cnvcka B Bl 12 otcytctByeT, TO nnatdopma 11
HasHa4aeT nuyy 101 napameTp AOCTyna, ykasbiBarowmy Ha TO, 4To Yy nmuya 101 ectb
paspeLleHne HaxoauTeca B obnactu npoctpaHcTea 110, B 4aCcTHOCTK, knaccmudukaTop
Benoro cnucka. Takum obBpasom, yCTPOWCTBO pacnosHaBaHusa nuy 10 npuceavBaeT

nmygy 101 napameTpbl [OCTyna, onpefensarolme paspelleHne Ha HaxoxgeHue B
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obnactu npoctpaHcTea 110, Ha OCHOBE NOny4YeHHoro ¢ kamepbl 100 n3obpaxeHus
nnya 101.

[0067]PesynbTaTbl CpaBHEHWA BEKTOPOB, B YacCTHOCTM  MAEHTUdUKaLMOHHaA
MHpopmMaumna 1 napameTpbl AoCTyna MoryT ObITb BbiBegeHbl ycTpouctBom 10 Ha
CpeacTBa BbiBOAA MU30OpaKeHU, HanpuMep, Ha AUCMNEN NONb3oBaTens yCTPOUCTBO
pacnosHasaHna nuy 10 Bmecte C ykasatenem Ha usobpaxeHne nmya 101 Ha
BbIBOANUMbIX B peanbHOM BPEMEHW Kagpax BUAEonoToka, Hanpumep, B popmate JSON
C MHOpMaLMEN O pacrno3HaHHOM YeNoBeEKE.

[0068] Ecnun BeKTOp, XapakTepusyrowmin npmsHakm nsobpaxenmsa nuua 101, He cosnan
HA C OOHMM BEKTOPOM uM300paxeHus, coxpaHHbiM B B[ 12, 1O nnartdopma
BuomeTpuueckon wuaeHtudpmnkagum 11 onpepenset usobpaxerHne numua 101 kak
Hepacno3HaHHoe/HenaeHTupuumMposaHHoe 1 HasHadvaeT nuuy 101 napameTp gocrtyna,
yKkasbiBarOWMi Ha TO, 4to y nuua 101 HeT paspelleHns Haxogutbca B obnactu
npoctpaHcTBa 110. PesynbTaTbl CPpaBHEHWS BEKTOPOB, B 4aCTHOCTUM MH@opmauma o
TOM, 4TO M3obpaxeHne nuya 101 He pacnosHaHo, N NapameTp AOCTyna Takke MOryT
OblTb BbIBEAEHLI Ha YCTPOWUCTBO OTODpaeHUsi n3obpaxkeHus, Hanpumep, AUChnen
nonb3oBaTens ycTponcrtea pacnosHaBaHus nuy 10 unu ycTpoucTBa [OMOMHEHHON
peanbHOCTW, B 4acTtHOCTW, Ha crtekna AR - oykoB 20, B ¢opmate JSON c
MHOpPMaLmen 0 pacno3HaHHOM YeroBeKe.

[0069] Takum oBpasom, NOCKOMbKY ANA (POPMUPOBAHNA BEKTOPA, XapaKTEpPU3YHOLLEro
npusHaku n3obpaxenHns nuua 101, MCnonb3yrT TONBKO NWb n3obpaxeHne nuuya 101,
Yy KOTOpPOro nokasaTenb KadyecTBa SBMSETCA MakCumarnbHbIM, a He BeCb Kagp
BMAEOMOTOKA, NOBbLILLAETCH CKOPOCTb 06paboTkm naobpaxerHns nuya 101, cHuxkaeTca
BPEMSA W MOBBLIWAETCA TOYHOCTb MAEHTUMKAUMM NUL WU KX Knaccudukaumm ans
onpegeneHnsa napameTpoB AOCTyNa.

[0070] Janee yctponcTBO pacnosHaaHus nuy 10 nepexoguT Kk sTanam onpeaeneHns
mMecTononoxenus nuua 101 ¢ HasHadYeHHbIM napamMeTpoM AOCTyNa, yKasbiBaroLMM Ha
TO, 4TO Y nvua 101 HeT paspelleHmnsa HaxoanTbca B obnactn npocTtpaHcTea 110 (T.e.
n3obpaxeHne nuua KoToporo He BbIno pacno3HaHo unu ObiNo onpeaeneHo, YTo NMUo
Ha pacrno3HaHHOM M300pakeHUM HaxoOQUTCH B «YEPHOM CMUCKEY»), U MOCTPOEHUO [0
AanHHoro nvuya 101 mapwpyTta. [1ns noCTpoeHns MapLipyTa yCTPOUCTBO pacno3HaBaHUA
gy, 10 MOXET ObITb AOMNONHUTENBHO OCHAaLLleHa moaynemMm 13 nocTpoeHus maplipyTa
Ao nmya 101, kotopbin naeHtTdmumpyet kamepy 100, nocpeacTtBoM KoTopou Obino
nonyyeHo wusobpaxenme nuua 101, n um3BnekaeT reorpapuyeckme KoopauHaTbl

obnactu npoctpaHctBa 110, Haxogsawemcs B 30HE Cbemku kamepbl  100.
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"eorpacdmueckmne koopamHatel obnactu npoctpaHctea 110 moryT ObiTb M3BNEYEHDI
mogynem 13 un3 Bl 12 Ha ocHoBe wupeHTUdMkaTopa kKamepbl, OO 3anpoLleHbl
N3BECTHBIMU M3 YPOBHS TEXHWUKM MeETogamn y cooTBeTcTByrowen kamepbl 100, ot
KOTOPOW NOCTYNuN Kagp ¢ naobpaxeHnem nuua 101.

[0071] Takke Ans NOCTPOEHMS MapLupyTa YCTPOWCTBO pacrnosHaBaHuma nuy 10 moxet
ObITb BbLINOMHEHO C BO3MOXHOCTBIO OnpedeneHna mectononoxeHna nvua 101,
n3obpaxenHme nuua kotoporo Bbino pacnos3HaHo. Hanpumep, komaHga Ha nocTpoeHne
Takoro mapLipyta MoxeT ObiTb HanpaBneHa OT nonb3oBatena Ha yctpouctso 10,
KOTOPbIA MOCPEACTBOM YCTPOWCTBa BBOAA/BbIBOAA MHMOpMauum BbibupaeT nmuo,
KOTOpOE BbINo pacno3HaHO Ha M30BpakeHUn ANa NOCTPOEHUS A0 HErO MapLlpyTa.
[0072] Odanee moayne 13 NOCTpPOEHMA MapLupyTa OnpefenseT, HaxoguTca v no
MEHbLUEN Mepe OAWH coTpyaHuK B AR — oukax 20 B obnactm npoctpaHctea 110 Ha
OCHOBE WMHopMauum 0 mMectononoxeHnn AR — oukoB 20, NONyYEHHOWM C MOMOLLBHO
Aatynka cuctembl Hasuraumun, Hanpumep, GPS npuemo-nepepartymka, vnm Bluetooth-
Masyka, BCTPOEeHHOro B O4kM AR — oukm 20. CumtbiBaHne Bluetooth-masuka moxeT
OCYLLIECTBNATLCA MNOCPEACTBOM YCTpoUCTBa cumTbiBaHus Bluetooth-maaukos 111,
yCTaHoBneHHoro B obnactu npoctpaHctBa 110 wvnm B obnactu npocTpaHcTea, B
KOTOPOW HaxoauTcs CoTpyaHuk B AR — oudkax 20.

[0073]Onpepenate MectononoxeHne AR — oykoB 20 mogyne 13 nOCTPOEHMS
MapLupyTa MOXET Takke NocpenCTBOM CUUTbIBAHUS C NOMOLLBIO kKamepbl AR — o4ykoB 20
pasMmeLLeHHbIX B pa3nuyHbix obnactax npoctpaHctBa QR-kopbl. MHpopmaumsa QR-
koga noctynaetr B mMoaynb 13 NOCTpOeHUs mapLlupyTa, KOTOpbIM Ha OCHOBE
NOCTYNMBLLEN MHGOpMaLMM onpeaenseT mectononoxeHmm AR — oukos 20.

[0074] Ecnu no MeHbwen mepe oaHM AR — oukm 20 Haxogatcs B obnactum
npoctpaHcTBa 110, TO Mogyne 13 NMOCTPOEHMA MapLlpyTa HanpaBnsaeT KOMaHay Ha
Moaynb 14 dopMmpoBaHMA yBEAOMIEHMW, B COOTBETCTBUM C KOTOPOM Moaynb 14
dhopmumpyeT yBegomneHune ansa AR — oukos 20, Haxogswmxca B obnactm npoctpaHcTea
110, cogepxallee MHpoOpMaUmo 0 TOM, YTO B gaHHoM obnactu pacnonoxeHus AR —
o4koB 20 Haxo4MUTCA NULUO C Has3Ha4YeHHbIM NapameTpoM AOCTyNa, YKasblBaroLWMM Ha
TO, YTO y NMUAa HET paspeLlleHns HaxoauTbes B obnactn npoctpaHcTea 110 B ¢Bs3n C
TEM, YTO OHO HEPAaCMO3HAHHO UMM HaxXOAWUTCA B «YEPHOM Crnmncke». [JOnOmnHUTENBHO
YyNOMSAHYTOE yBEAOMIEHNE MOXET BKMOYaTb yKasaHWe Ha CKaHMpOBaHWE C MOMOLLBHO
kamepbl AR — oukoB 20 obnactm npoctpaHctBa 110 ans 3axeata wn3obpaxeHus
ynomaHytoro nvua 101. CdopmupoBaHHOe yBefomneHue, Hanpumep, B dopmarte

JSON c nHdpopmaymen o pacnosHaHHOM Yenoseke, HanpaenseTca moaynem 14 Ha AR
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— ouku 20 ons BbIBOAA yBEAOMMEHMSA Ha cTekna AR — O4YKOB B peXUME LOMNOSTHEHHOM
peanbHOCTU U3BECTHBIMU U3 YPOBHSA TEXHUKM METOLaMM.

[0075] Ecnu mopynb 13 nNOCTpOeHMa mMapwipyta onpegenun, 4to B obnactu
npocTtpaHcTBa 110 HeT coTpyaHuMka B AR — oukax 20, To mogynb 13 no noctynarLwmm
Ha Hero AaHHbIM O MECTOMOMNOXeHUn OT BcexX AR — OYKOB onpefenseT rno MeHbLUew
mMepe ogHn AR — oukn, pacnonoxeHHole Hanbonee 6nmsko k obnactm npocTpaHcTea
110. Ha ocHoBe paHHbiXx O MecTononoxeHun AR — oukoB moaynb 13 dopmumpyet
MapLpyT 13 obnactm npocTpaHCTBa, B KOTOPOM pasmelleHbl gaHHble AR — ou4km, oo
obnactu npoctpaHcTea 110, B KOTOPON HAXOAUTCHA HEPACMNO3HAHHOE UM HaXoA AL Eeecs
B 4epHoM cnucke nmyo 101, m nepepaer ero B Mogyne 14 dopmumpoBaHma
YBEAOMIEHNA, KOTOPbIN  (POpMUPYET YBEAOMMEHME O TOM, 4YTOo B obnactu
npoctpaHcTtea 110 Haxoautca nuuo 101. ChopmmpoBaHHbIE YBELOMMNEHVNE N MapLUPyT
Tarke HanpaenawTca mogynem 14 Ha AR — oukn gna nx otobpaxeHusa Ha cteknax AR
— OYKOB (T.€. ANUCNnNen yCTponcTea AOMOMHEHHOWN PeanbHOCTUN) B PEXMUME AOMNOSTHEHHOMN
peansHOCTU U3BECTHBIMU U3 YPOBHSA TEXHUKM METOLaMM.

[0076]PasmeweHmne wmogyna 13  dopmupoBaHna mapwpyta U moaynsa 14
dhopmMmpoBaHmMa yBEAOMIEHUA B YCTPOUCTBE pacno3HaBaHua nuy 10 nossonser
CHU3UTb BbIMUCIIUTENbHYIO Harpy3ky Ha BbluMcnuTenbHble cpepctea AR — oukos 20.
OpgHako B anbTepHaTUMBHOM BapuaHTe peanusauum 3asBfEHHOr0 pelleHus AnS
CHWKEHUS BbIMUCNUTENBHOW Harpysku Ha yCTPOWCTBO pacnosHasaHusa nuy 10 moaynb
13 popmupoBaHms maplipyTa 1 mogynb 14 dopMmnpoBaHUa yBEAOMIEHNN MOTYT ObITb
pasmelleHbl B apxutektype AR — oukoB 20. COOTBETCTBEHHO, YCTPOMCTBO
pacnosHasaHus nuy 10: naeHtndunympyet kamepy 100, nocpeactsom KoTopowr Obino
nony4eHo mnsobpaxenne nuua 101; naenekaet reorpadumyeckme koopauHatbl obnactm
npoctpaHctBa 110 Ha ocHoBe wuaeHTUdukatopa kamepbl 100; onpegenser no
MeHbLENn mepe oaHM AR — o4kM, pacnonoxeHHble Hambonee 6nmsko Kk obnactu
npoctpaHctBa 110; ¥ HanpaBngeT ynoMaHyTble KoopaAuHatel B Moaynbe 13
dhopmMmpoBaHmMa MapLupyTa, pasmelleHHbiM B apxutektype AR — oukoB 20. Takxke
NOCKOMbKY MO KaHany cBa3n mexay moaynem 13 m ycrpomucteom 10 nepeparotcs
TOMBKO MWL KOOPAMHATLI, @ HE MapLlpyT LENVKOM, TO yBENUYMBAETCH MNporyckas
cnocobHoCTb kaHana ceasm mexay AR — oukammn 20 1 yCTPOUCTBO pacno3HaBaHUsA nn,
10.

[0077] Mpwn nony4eHun reorpadpuyeckmnx koopamHat obnactu npoctpaHctea 110
Moaynb 13 opmmpoBaHMa MapLlpyTa onpegensaeT mecrononoxeHne AR — ovkos 20 ¢

MOMOLLIbIO AaTymKka CUcTeMbl HaBuraumm, Bluetooth-masiyka nnm ¢ NOMOLLbIO CYUTaHHbIX
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nocpeacteBom AR — oukoB QR-koga wn HanpaBnseT KomaHgbl Ha wmogynb 14
dhopmMmpoBaHmMa yBegoOMNEHMA NS BbiBOAA Ha cTekna AR — O4YkoB, HaxogsLWMXcs B
obnactu npoctpaHcTea 110, yBegomneHus, cogepxawero MHhopMmaumo 0 TOM, YTO B
AaHHon obnactm pacnonoxeHna AR — oykoB 20 HaxoguTCs HepacrnosHaHHoe Wnum
Haxogsuleecs B «4epHoM crnmcke» nuuyo 101, nubo BeiBoga Ha cTekna AR — o4koB (T.e.
AUCNNEen yCTPpOMUCTBa AOMNOSHEHHOW peanbHOCTU) yBEAOMIEHMUS O TOM, YTO B obnactm
npoctpaHcTBa 110 Haxoautca nuuo 101, ecnm AR — oukm 20 He pacnonararoTcs B
obnacTtu npoctpaHcTea 110, 1 nHpopmaunio 0 mapLupyTe n3 obnactm NnpocTpaHCcTea, B
KOTOPOW pasmelleHbl gaHHble AR — oudkm, po obnactm npoctpaHctea 110, B KOTOpoOn
HaxoAUTCA HeEpPacnO3HaAHHOE UIN HaxoasaLWeecs B YepHOM cnncke nuuo 101.

[0078] B npouecce nepemelleHmna coTpyaHuka B AR — oukax no mapLipyTy crnenoBaHusa
Ao obnactm npoctpaHctea 110 mogynbs 13 nMOCTpoeHMs maplpyta MOXeT ObiTb
BbINOSIHEH C BO3MOXHOCTBbIO OTCMEXMBaTb TPaEKTOPUIO [ABWKEHUS YCTPOUCTBa
LAOMOMHEHHOW peanbHOCTU, B 4acTHOCTU nepemelleHre AR — O4YKOB, B pexume
peanbHOro BPEMEHW MO MOCTynarowen OT HUX WMHOPMaLUMM O MECTOMONOKEHNUN U
KOPPEKTUPOBaTb MapLUPYT B Criydyae OTKIMOHEHWA TPaeKTopuM ABWXKEHWSA YCTPOUCTBa
LAOMOMHEHHOW peanbHOCTN OT CPOPMUPOBAHHOIO paHee MapLupyTa.

[0079]Mpn BOCTMXKEHUN LAHHOrO COTPYAHWKA KOHEYHOW TOYKM Mapwipyta - obnactm
npoctpaHcTBa 110 moayne 14 HanpasngeT Ha AR — O4YkK yBegoMIneHne, cogepxallee
WHpOpMaUnMo 0 TOM, YTO B AaHHOM obnactm pacnonoxeHns AR — OYKOB HaxopuTcs
Hepacno3HaHHOEe WM Haxogsuweeca B 4YepHOM cnucke nmyo 101, a Takke, npu
HeoBX0AMMOCTH, yKasaHWe Ha CKaHMPOBaHWe C NOMOLLLIO kamepbl AR — oukoB obnacTtu
npocTtpaHcTea 110.

[0080]Mocne Toro, kak moaynb 13 NOCTpoeHMA MapLupyTa Hanpaswuni yBegOMIIeHne Ha
AR — oukn 20, ykasbiBaroLee Ha TO, UTO B AaHHoM obnactn pacnonoxeHna AR — oykoBs
20 HaxoauTesa nuuo 101, yctponcTeo pacnosHaBaHus nuy 10 aHanmsmpyeT B pearnbHOM
BPEMEHM BXOAALMN BUAEONOTOK OT kamepbl AR — oukoB 20 ans onpeaeneHms Hannmums
B Kagpax BMAEOMNOTOKa MO MEHbLUEW Mepe opHoro nvua 101 onucaHHbIM paHee
crnocobom.

[0081]Mpn oBHapyxeHMn Ha kKagpax BuAeonoToka oOT kamepbl AR — oukoB 20
n3o0bpakeHns No MeHbLUen Mepe OA4HOro nuua cuctema pacnosHasaHus nuy 10
3axBaTblBaEeT [aHHble Kagpbl BMAEOMOTOKA WM HanpaBngeT WX B Buae
nocnenoBaTenbHOCTM N Kagpos B nnatdopmy BuomeTtpuyeckon maeHtndpukaymm 11.

Mnatdopma brnomeTtpuueckon naeHTndpukauymm 11 obpabareiBaeT NOCTynMBLUME Kaapbl
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ONMCaHHbIM paHee CcrnocoboM AnNA pacyeTa BEeKTopa, XapakTepusyrowero npuaHaku
naobpaxenma nuua 101.

[0082]Mpn oOHapyxeHn Ha Kagpax Buageonotoka oT kamepbl AR — oukoB 20
n3obpaxeHns No MeHbLlen Mepe OAHOro nuua cuctema pacnosHasaHua nuy 10
3axBaTblBaeT [aHHble Kagpbl BMAEONMOTOKA W HanpaBngeT WX B Buae
nocneaoBaTenbHOCTU N KaapoB B nnatdopmy BuomeTpuyeckon mnaeHtmdpukaymm 11.
Mnatdopma bruomeTpuyeckon naeHtndpmnkaummn 11 obpabarbiBaeT NOCTynMBLUME Kaapbl
ONMCaHHbIM paHee CcnocoboM ANA pacyeTa BEKTOpa, XapaKTepU3YHLLEro MnpusHakm
naobpaxenmnsa nuya 101.Mony4eHHbIN HaA npeabiaywlem atane BekTop nnargopma 11
CpaBHMBAET C paHee MOMNyYeHHbIM BEKTOPOM, XapakTepusyroMM  NPU3HaKM
naobpaxenmna nuua 101. lNpu coBnageHMM BEKTOPOB nnatgopma OMOMETPUYECKOM
nageHtTudpukaumm 11 HanpaBnseTr COOTBETCTBYIOLWYHO KOMaHZy B wMoaynbs 14
dhopmMmpoBaHmna yBegoMIEHUI 4N OpMMPOBaHNA U BbiBOAa Ha ctekna AR — oukos 20
yBEAOMINEHNA O TOM, 4TO nMuo 101 aBNAeTCa Hepacno3HaHHLIM UM HaxXoA4AWMMCH B
YEepPHOM CMnUCKe NUUOM. YBEAOMMEHUE BbIBOAUTCA U3BECTHbIMU N3 YPOBHA TEXHMKU
MeTog4amMu B 3agaHHyto obnacte crtekon AR — oukoB 20 (T.€. gucnnes ycTpoucTea
LOMOMHEHHOW peanbHOCTU) B pPEeXMMe [OMOMHEHHOW peanbHOCTUM BMeCTe C
MHpopMaumen O TOM, YTO NMLO, HaxOAALEEecs B Nnone 3peHus coTpyaHuka B AR —
oykax 20, aBngeTcs Hepacno3HaHHbiM nuuom 101 wmnm nuuyom, Haxo4aAWMMCs B
«YEPHOM CrUCKEY.

[0083] lononHMTENBHO YCTPOMUCTBO pacno3HaBaHms nuy 10 MoxeT ObITb BbINOMHEHO C
BO3MOXHOCTbIO onpeaeneHuns mectononoxenmsa nvua 101 B obnactu npocTpaHcTBa
110. COOTBETCTBEHHO, nNOCMe TOro, Kak YCTPOMUCTBO pacnosHasaHus vy 10
onpegenuno Hanudme B obnactn npocTtpaHctea 110 numua 101, y KOTOpPOro Het
paspeLlleHna HaxoanTeca B obnactu npocrtpaHcTea 110, yctponcteo 10 nocpeacTsom
nnatgopmbl BromeTpudeckon naeHTudpmnkaumm 11 onpegenser N3BeCTHbIMU U3 YPOBHS
TEXHWKMN MeTogammn mectononoxeHne numuya 101 B obnactu npoctpaHctea 110,
HanpuMep, MNOCPEACTBOM OMpPEeAENeHns pacnonoxeHns usobpaxenns nmya 101
OTHOCUTENBHO MO MEHbLLEN Mepe OAHOro obbekTa Ha M30BpPaKeHUM, MECTOMONOXEHNE
kKoToporo B obnactu npoctpaHctea 110 3apaHee M3BECTHbI U 334aHbl B YCTPOUCTBE
pacnosHasaHus nuy 10. NMonyyeHHble gaHHble mectononoxeHus nuya 101 B obnactm
npoctpaHctBa 110 npeobpasytotca B koopamHaTtel nmua 101 B 3D mopenu
NPOCTpaHCTBa, MOAENb KOTOPOro 3apaHee cosgaHa n coxpaHeHa B b1 12.

[0084] Takke onpeneneHne mectononoxenmsa nuua 101 B obnactm npoctpaHcTtea 110

MOXET OCYLUECTBNATbLCA cregylowmm obpasom. [locne TOro, Kak YCTPOWUCTBO
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pacnosHasaHus nuy 10 onpegenuno Hanuume B obnactu npoctpaHcTea 110 nuuya 101,
Yy KOTOPOro HeT paspelleHus HaxoauTtbes B obnactm npoctpaHctea 110, mogynb 13
NOCTPOEHMS MapLupyTa Ha OCHOBe WaeHTuduKkaTtopa kamepbl n3snekaeT mu3 b 12
NHOPMaLMIO O MECTOMOSIOXKEHUN KaMepbl N NOKPLIBAEMOW e 061acTn NpocTpaHCTBa
110. Ha ocHoBe WHOpMauMM O MECTOMOSIOXEeHUU Kamepbl Moaynb 13 onpegenser
KoopauHatkl kamepbl B 3D-Moaenm npocTpaHcTBa U NpoeLmpyeT NoKpbIBAEMY Kamepy
obnacTb npocTpaHcTea B TOYKy Ha 3D-moaenn. KoopanHaTel nony4YeHHOM Toukmn Ha 3D-
Mogenun onpegenarotca mogynem 13 kak koopawHatel nuua 101 B 3D mopenu
NpoCTpaHcTBa.

[0085] Mony4eHHble koopauHaTel nvya 101 B 3D mogenu npocTpaHCcTBa nepefaroTcs B
Moayne 13 NOCTpoeHMs MaplupyTa, KOTOpbIM Takke npeobpadyeT paHHble O
mMecTononoxeHun AR — oukos 20 B koopanHaThel 04koB B 3D mogenun npocTpaHcTea 4ng
nokanusaumm AR — oukoB 20 B 3D mogenm npoctpaHcTtBa. [anee mogynbe 13
NOCTPOEHMS MapLupyTa Ha OCHOBE MNONyYeHHbIX koopauHaT nvua 101 u koopauHar
oukoB B 3D mogenu npocTtpaHcTBa onpegenset mapwpyT B 3D Mogenm npocTtpaHcTBa
oT mectononoxeHna AR — oukos 20 fo nuvua 101 n hopmuUpyeT ykasaTernb TpaekTopumn
ABWKeHMs no mapwpyty B 3D mogenun npoctpaHctBa. CHopMUMPOBaHHbBIA yKasaTenb
TpaekTopumn ABWwKeHUs no mapwpyty B 3D mogenn npocTtpaHcTBa HanpaBnseTcs B
Moaynb 14 dopmmnpoBaHns yBe4OMNEHUM N BbIBOAUTCA Ha cTekna AR — oukos 20 (T.e.
Ancnnesa ycTpoucTea LOMNONTHEHHOW peanbHOCTUN) B PEXUME AOMOMHEHHOW pearbHOCTM
B COOTBETCTBUM C MecTononoxeHnem AR — oukoB 20 Anga HaBuraumm cotpyaHuka B AR
— oukax 20 go obnactn npoctpaHcTea 110 no mapwpyTty, copmmpoBaHHomy B 3D
MOAENM NPOCTPaHCTBA.

[0086] Takke moaynb 14 POPMUPOBAHUA YBEAOMIIEHUA MOXET ObITb BbINOMHEH C
BO3MOXHOCTbHO hopmmpoBaHna B 3D mogenn npoctpaHctBa 2D mvnu 3D ykasatens
nmua 101 B cooTBeTCTBMM C ero pacnonoxenHvem B 3D mogenn npocTpaHCTea.
Ykaszatene nuua 101 pasmelwiaetca cornacHo onpefeneHHbIM paHee KoopauHaTam
nmua 101 B 3D mogenwn npocTpaHcTBa M BbiBOguTca moaynem 14 Ha crtekna AR —
o4koB 20 B peXnMe LOMNONMHEHHOW peanbHOCTK, korga nuuo 101 Haxoautces B obnactm
BMAMMOCTK coTpyaHuka B AR — oukax 20, gnsa ykasaHus Ha nvuo 101 B obnactm
npocTtpaHcTea 110.

[0087] Takum obpasom, 3a CYET TOro, YTO 3asBNEHHas CUCTEMa BbINOMHEHA C
BO3MOXHOCTb (hOPMUPOBaHUA MapLupyTa A0 MecTta dukcaumm kamepamm nmua 101, y
KOTOPOro HeT paspeLleHnsa HaxoanTbca B obnactu npoctpaHcTea 110, obecneumBaeTca

onepatnBHOE AETEKTUPOBaAHNE U I/ILI,eHTI/IqDI/IKaLl,I/II-O yerioBeka, 1 noBbILLAaeTCA CKOPOCTb
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3agepxkaHua Hapywutenen. Takke npepcraBneHHas cuctema obnagaeTr npocTow
KOHCTPYKLMEN, BCNEACTBNE KOTOPOW MOBbLILIAETCH HAAEXHOCTL paboTbl CUCTEMBI.

[0088] Mogudumkaumm w1 ynyyweHUa BbIWEOMUCaHHbIX BapuaHTOB OCYLLECTBMEHUS
HaCTOSALEro TEXHMYECKOro pelleHna ByayT SCHbI cneymanuctam B AaHHOM obnacTtu
TexHukW. [pepluecTsyroliee onvcaHne NpeacTaBneHo TOMbKO B KayecTBe npumepa u
HE HEeCeT HWKaKux orpaHuyeHun. Takmm obpasomM, 0B6beM HaCTOALLEro TEXHUYECKOro

PeLlEeHNs OrpaHnYeH ToNbKO 06beMOM npunaraemon opmybl 3obpeTeHus.
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SOPMYJNA
1. Cnocob pacnosHasaHWa nuy B BUAEOMNOTOKE, BbIMNOMHAEMbIA MO MEHbLUEW Mepe
OLHWM BbIYMCIUTENBHBLIM YCTPOMUCTBOM, COAEPXKaLLMIM 3Tanbl, HA KOTOPbIX:

- NONy4aroT BMAEOMNOTOK OT MO MEHbLUEN MEpe OLHOro MCTOYHUKA BMAEOMNOTOKA C
n3obpaxeHmem obnactm NpoCTpPaHCTBa,

- 3axBaTbIBalOT Kafpbl BULEONOTOKA NMPU OBHapPYXEeHUM Ha HUX n30BpaxkeHnsa no
MEHbLUEN MEPE OAHOro NULa;

- ONPELENSIOT NONOXEHWE N pasMep U30OpaKeHNs NnLa Ha KaxX4oM 3axBa4eHHOM
Kanpe,

- ONPEeAENSIOT NokasaTenm KavyecTa n3obpaxeHns nuua Ha 3axBadeHHbIX kagpax,
Ha KOTOPbIX pa3Mep M300paxeHMs nuua Bble 3apaHee 3aaHHbIX MOPOroBbIX
3HaYEeHUN;

- BblbuparT un3obpakeHne nMua C MakcMMarbHbIM MOKasaTeneM KadecTBa
n3obpaxenHmnsa nnua;

- paccuYMTLIBaOT BEKTOP, XapaKTEPU3YHLWMIA NMPU3Hakm msobpaxeHus nuua, Ha
OCHOBE BbIDPaHHOro N30BpaxeHnsa nnua;

- CPaBHMBAKOT PacCUYMTaHHbIN BEKTOP C COXPaHEHHbIMU BEKTOPaAMM N30DpaKeHU
B 6ase gaHHbIx (B1);

- Ha OCHOBE pe3yNnbTaToOB CPaBHEHUSA PaCCUMTAHHOrO BEKTOpPa C COXPaHEHHbIMW
BEKTOpamMu npucBamBaroT nvly napameTp LOCTyna, Onpefensaowmn paspelleHre Ha
HaxoxgeHwe B 0bnactu NpoCTPaHCTBa,;

- BbIBOAAT NapamMmeTp AOCTyna Ha yCTPONCTBO 0TOBpakeHNs n3obpaxeHums.
2. Cnocob no n. 1, oTNUYaLWMINCA TeM, YTO YCTPONCTBO OTOBpakeHns nsobpaxeHns
npeacraBnaeT cobom yCTPOUCTBO [AOMOSHEHHOW peanbHOCTU, MNPUYEM napameTp
LOCTyna BbIBOAAT B pPeXMME [OMOMHEHHOW peanbHocT B ¢opmate JSON ¢
NMHGOPMaLMEN O Pacno3HaHHOM UMM HEPACMNO3HAaHHOM YENOBEKE.,
3. Cnocob6 nmo n. 1, OTNUYaKOWMACA TEM, YTO AOMNOSHUTENBHO COAEPXUT dTan, Ha
KOTOPOM 3agatoT obnacTb MHTepeca AN NOCTynaroLmx KagpoB BULEOMNOTOKA, NPy 3TOM
3axBaTblBalOT TOMbKO TE€ Kaapbl BMAEOMOTOKA, Ha KOTOPbIX W300paxeHue nuua
nonagaeT B 3afaHHyro obnacTte MHTepeca.
4. Cnocob no n. 1, oTnMyarLwMnca Tem, YTO NOCNe 3axBarta KagpoB BMAEONOTOKA Npu
OBHapyXeHUM Ha HUX M30BpaKeHNs N0 MEHbLUEN Mepe OAHOro Nnuua AOMOSHUTENBHO
BbIMOSHSAIOT 3Tar, Ha KOTOPOM:

- ONPEAENsOT Hanmume n3obpaxkeHus 4yernoBeka B Kagpe, usobpaxeHue nuvua

KOTOPOro Obino obHapyXeHo, npuyeMm ANa OonpeaeneHns Hanuuma mnsobpaxeHus
1



YenoBeka B Kagpe OnpejensalT Hanuuve B Kagpe: u3obpaxeHus nnedy B
COOTBETCTBYHOLLEN N30DpaKeHUIO nuua obnacty nnn n3obpaxeHnsa Tena Yyenoseka.

5. Cnocob no n. 1, oTnnYarLWMNCa TeM, YTO NokasaTenm KadectTsa n3obpaxeHna nuua
OMNpPEeaenarTCa Ha OCHOBE MO MEHbLUEN Mepe OAHOro napameTpa nuua:

- MOBOPOTa ronoBbl (B rpagycax) no Kaxgow M3 Tpex OCen BpalleHWA HakoH
BBEPX/BHN3 OTHOCUTENBHO rOPU3OHTANbHOW OCH;

- HaKnoHa BNeBO/BNPaBO OTHOCUTENBHO BEPTUKANbHOM OCH;

- MOBOPOTa OTHOCUTENBHO BEPTUKANBHOM OCK.

6. Cnocob no n. 1, oTNMYaKOLWMNCA TEM, YTO AOMONHUTENBHO COAEPXUT 3Tanbl, Ha
KOTOPbIX:

- OMPELENST MECTOMONOXEHME NMUa C Ha3Ha4yeHHbIM MapameTpoM AO0CTyna,
yKasbiBalOLWMM Ha TO, 4YTO Yy nuvua HET paspelleHus Haxoautecss B obrnacTtu
NPOCTPaHCTBa;

- ONpPeaensalT N0 MEHbLUEN Mepe OfHO YCTPOWCTBO AOMOSHEHHOW pPearnbHOCTH,
pacnonoxeHHoe Hambonee BnNmM3ko K ynomMsaHyTom obnactn NnpoCTpaHCTBa,;

- popMMpYIOT MapLUpyT M3 0bnactu MnpOCTpaHCTBa, B KOTOPOW pas3MeLleHO
AaHHOEe YyCTPONCTBO AOMNOSTHEHHOW peansHOCTK, A0 06nacTm NpoCTpaHCTBa, B KOTOPOW
Haxo4WTCS YNOMSHYTOE NnLO;

- oTOOpaxatoT MapLllpyT Ha YCTPOWUCTBE AOMOSIHEHHOW peanbHOCTU B peEXUME
AOMNOSNTHEHHOW pearnbHOCTU.

7. Cnocob no n. 6, OTNMYaKLWNACA TEM, YTO AONOSHUTENBHO COAEPXKNUT 3Tanbl, Ha
KOTOPbIX:

- OTCNEXMBAIOT NepeMELLEHNE YCTPOMUCTBA AOMNOSNIHEHHOW pearnbHOCTU B PEXMME
peanbHOro BpEMEHMU;

- KOPPEKTUPYHOT MapLupyT B Clydae OTKMOHEHUS TPaeKTOpUn ABWXKEHUS
yCTpOWCTBA LOMOMHEHHOW peansHOCTN OT COOPMUPOBAHHOIO paHee MapLupyTa.

8. Cnocob no n. 6, OTAMYaLLMNCA TEM, YTO AOMNONHUTENBHO COAEPXKUT 3Tanbl, Ha
KOTOPbIX:

- Npu  [LOCTWKEHUN yCTPOWUCTBA AOMNOMHEHHOW peanbHOCTKM  obnactu
MNPOCTPaHCTBa, B KOTOPOW HaxOAMTCS YMOMSIHYTOE NWLO, aHanu3upyeT B peanbHOM
BPEMEHM BXOAALUMN BMAEOMOTOK OT Kamepbl YCTPOMUCTBA AOMOSIHEHHOW peanbHOCTU
ANS ONPefeneHns HanMynsa B kKagpax BUAEOoNoToKa No MeHbLUEN MeEpPe OAHOro Nnua;

- BbIBOAAT B 3agaHHyto obnacte Aucnnes yCTpoucTea AOMNOMHEHHOW peanbHOCTU

B pPeXUMe AOMOMHEHHON pearnbHOCTU MHOPMaLMIO O TOM, YTO Y N1ua, HaxoAsLLerocs



B none 3peHnsa coTpygHuka B AR — o4dkax, HeT paspelueHus HaxoguTbCcs B obnactu
NPOCTPaHCTBa B COOTBETCTBUM C NPUCBOEHHBIM NapaMeTpoM JOCTyna.

9. Cnocob no n. 1, OTAMYaLWMNCA TEM, YTO AOMNONHUTENBHO COAEPXKUT 3Tarbl, Ha
KOTOPbIX:

- OnNpependaAlT  MEeCcTononoxeHue nvua B obnactk  npocTpaHcTBa WU
MECTOMONOXEHME NO MEHbLUEN MEPE OAHOr0 YCTPONCTBA AOMNONHEHHOW peanbHOCTH,

- NpeobpasyroT faHHbIE O MECTOMONOXEHUSX NLa U YCTPOWUCTBA AOMOSNHEHHON
peanbHOCTU B KoopauHaTel B 3D Mogenu NnpocTpaHCTBa;

- onpegensoT mapwpyt B 3D mogenu npoctpaHCcTBa OT MECTOMONOXEHMUS
YyCTPOMUCTBA AOMOSNHEHHOW peanbHOCTN A0 YNOMSAHYTOro nuua;

- OpPMUPYIOT yKasaTenb TpaekTopum apwxkeHua no mapwpyty B 3D mopenu
NPOCTPaHCTBa U BbLIBOAAT €ro Ha AUCMINEN YCTPOMUCTBA AOMONIHEHHOW peanbHOCTU B
peXnUMe [OMNOSNTHEHHOW peanbHOCTM ANS HaBurauMm COTPYAHWKA C  YCTPOWCTBOM
AOMOMHEHHOW peanbHOCTM A0 00nactm nNpoCTpaHCTBa, B KOTOPOM  HaxOAMTCA
YNOMAHYTOE N0, MO MapLupyTy, copmmpoBaHHOMy B 3D Mogenu npocTpaHcTea.

10. Cnocob no n. 9, oTAMYaLLMNCA TEM, YTO AOMONMHUTENBHO COAEPXUT 3Tarnbl,
Ha KOTOPbIX:

- popmupyroT B 3D Mogenu npocTpaHcTBa ykasaTerb fvua B COOTBETCTBUM C ero
pacnonoxeHnem B 3D mogenu npocTpaHcTBa W BbIBOAAT YNOMSHYTbIW yKasaTenb Ha
ANCIMNEN YCTPOMUCTBA AOMNOMHEHHOM peanbHOCTU B peXMME AOMNONHEHHOMN peanbHOCTH,
Korga nuuo Haxogutcs B 0bBnactv BUAWMMOCTU  COTPYAHMKA C YCTPOWCTBOM
AOMONHEHHOW peanbHOCTU, ANA yka3aHusa Ha nuuo B obnactu NnpocTpaHcTea.

11. Cuctema pacnosHaBaHWsa NUL, B BMAEONOTOKE, COoAepXawas no MeHbLUEN
Mepe OAHO BbIYUCIIUTENBHOE YCTPOWMCTBO W MO MEHbLEN Mepe OfHy naMmsThb,
COAEPXKALLYD MAaLMHOYMTAEMbIE WHCTPYKUMKM, KOTOpbIE MPU KX WCMOMHEHUM MO
MEHbLUEN MEPE OAHUM BbIUYUCITUTENBHBIM YCTPOMCTBOM BbINONHAKT cnocod no nrobdomy

m3 nn. 1-10.
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