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COWIEHEHHOT'O TPAHCIIOPTHOTO CPE/ICTBA, BKJIIOYAIOIIHMH B ceOs ITOydeHHUE MePBBIX JaHHBIX U3MEPEHUs,
MOTy4aeMbIX C IOMOINBIO IIE€PBOTO CKaHEpa, MOAKIIOYEHHOIO K IEPBOH YacTH COWIEHEHHOTO
TPAHCHOPTHOIO CPEJCTBA, MONYYEHUE BTOPBIX JAHHBIX M3MEPEHUS, MOJIyYaeMBbIX C MOMOIILIO BTOPOTO
CKaHepa, MOAKIIOYEHHOI0 KO BTOPO YacTH COYJICHEHHOTO TPaHCIIOPTHOTO CPEACTBA, IIPU ITOM BTOpas
4acTh MIAPHUPHO COEOWHEHA C MEPBOI YacThIO, ONMPENEIICHUE OPHEHTALMH IEPBOI 4acTH Ha OCHOBE
MEPBBIX JAHHBIX M3MEPEHUS M OPUEHTALUU BTOPOH YaCTH HA OCHOBE BTOPBIX JAHHBIX M3MEPEHUS U
OTpeJiesIeHNe YIIIOBOTO 3HAYEHUS MEXKAy MEepBOH YacThi0 M BTOPOH YacThI0 Ha OCHOBE OPHEHTAaIUU
MIEPBOM YaCTU U OpPUEHTALMHU BTOPOIl YaCTH.
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MOHHUTOPHUHT ABTOHOMHBIX TPAHCIIOPTHBIX CPEJICTB

OBJIACTD TEXHUKH
[0001] Hacrosimmee u3zo0pereHMe OTHOCHTCS K  MOHUTOPUHIY  ABTOHOMHBIX
TPAHCIOPTHBIX CPEACTB U, B YaCTHOCTH, K MOHUTOPUHTY COYJICHEHHBIX TPAHCIIOPTHBIX CPEACTB,

TaKUX KaK COWICHEHHDBIC IAXTHBIE TPAHCIIOPTHDBIE CPEACTBA.

YPOBEHb TEXHUKH

[0002] [Ton3emHble paboumMe yHacCTKH, TaKHe KaK MIAXThI JJIsl pa3pabOTKH TBEPIbIX
TIOPOJ HJTH MSITKHX TTOPOJI, OOBIYHO COEPIKaT MHOJKECTBO pabOUYNX 30H, MPEAHA3HAUYEHHBIX JJIsI
AOCTyIa Pa3jMYHBIX THUIOB MOOWJIBHBIX pPabOYMX MAIIWH, UMEHYEMbBIX 3]1€Ch IIaXTHBIMU
TPAHCIIOPTHBIMH cpencTBaMu. [1on3eMHOe IaxTHOE TPAHCIIOPTHOE CPEACTBO MOXKET OBITh
OeCHUJIOTHBIM, HampuMep, MOUCTAHLUHUOHHO VIPABISIEMbIM M3  JAUCHETYEPCKOH, HIIH
MWIOTUPYEMBIM IIAaXTHBIM TPAHCIOPTHBIM CPEACTBOM, T.€. YIIPaBISEMbIM OIEPaToOpoOM,
CHIIINM B KaOWHE MIAXTHOTO TPAHCIIOPTHOTO cpencTra. LIlaxTHBIE TPaHCIOPTHBIE CPEACTBA,
paboTaromne Ha MOA3EMHBIX PabOYMX ydacTKax, MOTYT paboTarb aBTOHOMHO, T.€. OBITb
aBTOMAaTU3MPOBAHHBIMU UJIH MOTyaBTOMATUYECKUMU LIAXTHBIMU TPAHCIIOPTHBIMU CPEICTBAMU,
KOTOpPBIE B HOPMAJILHOM paboueM pexkrMe padoTaroT HE3aBHCUMO O€3 BHEIIHETO yIpaBJIeHUs,
HO MOTYT OBITb B3SIThI IIO/] BHELTHUI KOHTPOJIb B ONPEAETIEHHBIX PA00YHMX 30HAX UJIU YCIIOBUSX,
HarpuMep, BO BPeMsl COCTOSIHUS YPE3BbIYaHbIX CUTYyaLUI.

[0003] Cucrembl  ympaBleHHs  OTCIEXKUBAIOT IyTb ABTOHOMHOIO  INAXTHOIO
TPAHCIOPTHOIO CPEACTBA HA OCHOBE BXOIHBIX JAHHBIX AAaTYMKA U BBIAAIOT KOMAHbl PYJIEBOTO
yOpaBiIeHUs] [JIs1 CJIEAOBAaHUS M0 JKeJaeMOMY MaplipyTy. B COUYJI€HEHHBIX aBTOHOMHBIX
IIaXTHBIX TPAHCIIOPTHBIX CPEACTBAX CKOPOCTH BPALIEHUs KOJECa, MO3ULUS OTHOCHTEIBHO
OKPY’KAarOLIEN CPeAbl U YIojl COYJIEHEHMs], TO €CTh yIroJl MOBOPOTA LIAPHUPA MO MPOAOIbHOM
OCH IIaXTHOTO TPAHCIIOPTHOIO CPEACTBA, M3MEPSAIOTCS C MOMOIIbI0 MHOXKECTBA IaTUUKOB.
JlaTuiky yBENUYMBAIOT CTOMMOCTH YCTPOWMCTBA U YCIOXKHSIOT CHCTEMY, & MOJEpPHU3ALMS

MEXAaHHUYECCKUX NATYHUKOB MOXKET OBITh 3aTPyAHEHA.

CYHIHOCTb U30BPETEHUA

[0004] H3o0pereHue ompenensercss NMPU3HAKAMU HE3aBHUCHMbBIX MYHKTOB (HOPMYJIbI
n300pereHnss. HekoTopble KOHKPETHBIE BAPUAHTBI OCYIIECTBICHUS ONPEeNieHbl B 3aBHCUMBIX
NyHKTax (popMyJIbl H300pETEHHSI.

[0005] CormacHO TepBOMY aCHEeKTy HACTOSIIEro H300pEeTeHUs Mpensiaraercs

YCTPOICTBO, COAEpXKalllee CPEACTBO, BBIIOJIHEHHOE C BO3MOXKHOCTBIO  BBINOJIHEHUS:
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MOJy4YeHMsI TEpBbIX AAHHBIX M3MEPEHHs, MOJydYaeMbIX C IOMOINBIO I[EPBOTO CKaHEepa,
MOAKJIFOUEHHOTO K NIEPBOl YaCTH COYJIEHEHHOIO TPAHCIIOPTHOTO CPEACTBA, ONYyUEHHUs BTOPbIX
JAHHBIX U3MEPEHMs], MOJMy4aeMbIX C MOMOIIBIO BTOPOTO CKAHEPA, MOAKIFOUEHHOTO KO BTOPOI
9aCTHU COYJIEHEHHOTO TPAHCIIOPTHOTO CPEACTBA, IPU 3TOM BTOPAsi YaCTh LIAPHUPHO COEUHEHA
C MEpPBOM 4YacTbIO, ONPENENECHUs OpPUEHTAUUM MEepPBOH YaCTU HAa OCHOBE INEPBBIX AAHHBIX
U3MEPEHUss M OpHEHTAlMM BTOPOM 4YaCTH Ha OCHOBE BTOPBIX JaHHBIX H3MEPEHUs H
orpeneNeHus 3HAYeHHsI yIlia MeXXy MepBOi YacThbi0 U BTOPOH YaCThIO HA OCHOBE OPHEHTALIUU
NepBOH 4acTu U OpHeHTauuu BTopod dactu. COmacHO BapUaHTy OCYIIECTBJIEHUS, CPENCTBO
COIEPKUT MO MEHbIleH Mepe OJUH IMPOLEeCCop; M MO MEHbIIeH Mepe OIHO 3allOMUHAoIIee
YCTPOWCTBO, BKIIIOYAKOIEE B C€0s1 KOMITBIOTEPHBIN MPOTPAMMHBINA KO, TP 3TOM 110 MEHBLIECH
Mepe OOHO 3allOMMHAIOLIEe YCTPOWCTBO M KOMIBIOTEPHBIM  MPOrPAMMHBIMN  KOJ
CKOH(UTYPHUPOBAHBI TaK, YTOOBI C TIOMOLIBIO IO MEHbINEH Mepe OIHOro mpoueccopa
obecrieunTh paboune XapaKTePUCTHKH YCTPONUCTRA.

[0006] CornacHO BTOPOMY acCIeKTy HACTOSIIEr0 M300peTeHUsl Mpearaercs Crnocod
MOHHUTOPHUHIA COYJICHEHHOTO TPAHCIIOPTHOTO CPEACTBA, BKIIFOUAIOIIMNA B CeOsl: MOJTy4YeHHE
NEPBbIX JAHHBIX U3MEPEHUs, MOIy4aeMbIX C IIOMOILBIO MEPBOrO CKaHepa, MOAKIFUEHHOIO K
NEepBOM 4YacTU COYWIEHEHHOIO TPAHCIOPTHOIO CPEACTBA, IIOJNYyUYEHHE BTOPBIX JaHHBIX
WU3MEPEHMs], TOJMy4aeMbIX C TMOMOILIBI0 BTOPOrO CKaHepa, MOJKJIOYEHHOIO KO BTOPOH 4acTu
COWJIEHEHHOTO TPAHCIIOPTHOIO CPEACTBA, NPH 3TOM BTOpPas 4acTb ILIAPHUPHO COEAUHEHA C
NepBOM YacTblO, ONpEAENeHHWE OPUEHTALMM MEpPBOM 4YacTH HAa OCHOBE MEPBBbIX AAHHBIX
U3MEPEHUss M OpHEHTAlMM BTOPOM 4YacTH HAa OCHOBE BTOPBIX [aHHBIX HU3MEPEHHs H
OlpeneseHne 3HaYeHNs yIla MEKYy NEePBOI 4aCThIO U BTOPOM YaCTbI0 HA OCHOBE OPUEHTALIUU
NEepPBOM YaCTU U OPUEHTALIMM BTOPOU YacTH.

[0007] CornacHO TpeTbeMy acCMeKTy Mpenjiaraercsi yCTPOMCTBO, comepskaiee IO
MEHbLIEH Mepe OmHO sApo 00pabOTKH, MO MeHbLIEH Mepe OAHY NaMsTh, BKIIOYAs KOI
KOMITBIOTEPHON MPOrPaMMBI, IIPU 3TOM IO MEHBIIEH Mepe OJHA NAaMATh U KOJ KOMIIBOTEPHOU
NPOTPaMMbl CKOH(HUTYPHPOBAHBI AJIsl TOTO, YTOOBI, C TOMOLIBIO IO MEHBIIEH Mepe OHOTO SApa
00paboTKu, TOOYAUTE YCTPOMCTBO MO MEHBILEH Mepe: MPUHUMATD ITEPBBIE JAHHbIE U3MEPEHHS,
MOJIyYeHHbIE C MTOMOIIBIO NIEPBOr0 CKaHepa, MOJKJIIOYEHHOI0 K MepBOil YaCTU COYJIEHEHHOTO
TPAHCIOPTHOIO CPEACTBA, MPUHUMATh BTOpPbIE JaHHbIE U3MEPEHHs, MTOJyYEHHbIE C TOMOIIBIO
BTOPOTO CKaHEPa, MOAKJIOYEHHOIO KO BTOPOM YacTH COUJIEHEHHOIO TPAHCIIOPTHOIO CPEACTRA,
IIPU 3TOM BTOpAasl YacTb LIAPHUPHO COENMHEHA C MEpPBON YacTbIO, ONPEAENsATbh OPHUEHTALUIO
NepBOI YaCTH HAa OCHOBE NEPBbIX JAHHBIX U3MEPEHUS U OPUEHTALIMIO BTOPOH YaCTH Ha OCHOBE
BTOPBIX aHHBIX W3MEPEHMs U ONpenessiTh 3HAUEHUE yIvia MEXKIY MEepPBOM 4acTblO U BTOPOU

4aCThIO HA OCHOBE OPUEHTALMU MePBOI1 YaCTH U OPUEHTALIUU BTOPOH 4acTu.



[0008] CornacHO 4YEeTBEPTOMY aCMEKTy MpeniaracTcsi KOMIIBIOTEpHAsh Mporpamma,
KOMITBIOTEPHBII POrPaMMHBIN MTPOAYKT WIIH (HEMaTepUaNIbHBIN) MAIIHHOYUTAEMBIN HOCUTENb,
cofep KAl KOMITBIOTEPHBIN MPOrPAMMHBIN KO, KOTOPBIN MPU HUCIIOIHEHUH B YCTPOMCTBE
00pabOTKH TaHHBIX 3aCTABJSET YCTPONUCTBO BBINOJHUTH CIIOCOO MM ero BapuaHT. CorlacHO
BAPUAHTY OCYIIECTBJICHHs JIIOOOr0 M3 ACMEKTOB 3HAYEHWE yIIa WM 3HAYEHUE yIiia IMOocye
JOTIOJIHUTENbHOH 00palOTKM MpPUMEHSeTCs Kak 3HAuYeHHe yIiia IOBOPOTA COUJICHEHHOTO
TPAHCIIOPTHOIO CPENCTBA.

[0009] CoracHO BapuaHTy OCYINECTBIIEHUS JIIOOOTO U3 aCMeKTOB 3HAYEHHE yIiia WU
3HAYEeHUE yIJia MOCJe OMOJNHUTEIBbHOH OOpabOTKH MPEenoCTaBIseTCs B KAU€CTBE BXOIHBIX
JAHHBIX IO MEHbILIEH MEpPe OTHOMY KOHTPOJUIEPY ISl TPAHCIIOPTHOIO CPEACTBA B ABTOHOMHOM
peXuMe BOXKICHMs, IPU 3TOM MO MEHbUIEH Mepe OIMH KOHTPOJJIED BBINOJIHEH C
BO3MOXXKHOCTBIO BBINIOJIHATh IO MEHBUIEH Mepe OAHO U3 OLEHKM XOIa JBHXKEHHUs
TPAHCIIOPTHOTO CPENCTBA, ONPENeTICHUs] N OOHOBIIEHHSI IYTH JJIsl TPAHCTIOPTHOTO CPEACTBA
BO BpeMs1 IBUKEHMS U T€HEepaLi CUTHAJIOB YIIPABJICHUS [JIs1 U3MEHEHUSI COOTHOLIEHUS] MEXIY
OpHUEHTaLMel NepBON 4aCTH U OPUEHTALMEeNd BTOPON YaCTH.

[0010] JlomoHUTE IbHBIE BAPUAHTBI OCYIIECTBICHUS JIFOOOTO U3 aCIIEKTOB PACKPBITHI B
3aBHCHUMBIX TyHKTax (opMynbl u300peTeHHss M NpOMUTIOCTpHpoBaHbl Hmke. Crenyer
MIOHUMATh, YTO BapUAHTHI OCYINECTBJIEHUS MOTYT IMPUMEHSTHCS C JIOOBIM U3 aClEeKTOB U B

Ppa3JIn4IHbIX KOM6I/IHaI_[I/I$[X.

KPATKOE OIIUCAHUE YEPTEKEN
[0011] Ha ¢ur. 1 nokazan npumep pabouero y4acrka,
[0012] Ha ¢ur 2 mnokasaH mnpumMep aBTOHOMHOI'O TPAHCIIOPTHOIO CpPEACTBa B

COOTBETCTBHU C HEKOTOPBIMU BapHUAHTAMU OCYILICCTBIICHNA,

[0013] Ha ¢ur. 3 mokasan crnoco0 COracHO Mo MeHbIIEH Mepe HEKOTOPBIM BapHAHTAM
OCYLLIECTBIICHHUS,

[0014] Ha ¢ur 4 noxasaH nmpuMepHBIH BHJI CBEPXY COWIEHEHHOTO TPAHCIIOPTHOTO
CpencTBa; u

[0015] Ha ¢ur 5 nokasaH mpumep yCTPOWCTBA, CIMOCOOHOTO MONIEPIKHBATH IO

MEHbLIEH Mepe HEKOTOPbIE BAPHAHTHI OCYLIECTBICHHS HACTOSINETO U300PETEHUsI.

BAPHAHTBI OCYIIECTBJIIEHUA

[0016] TepMUH «IIAXTHOE TPAHCIIOPTHOE CPEACTBO» B AAHHOM JOKYMEHTE B O0IIEM
OTHOCHUTCSI K MOOUJIbHBIM TPAHCIOPTHBIM CPEACTBAM, MOAXOASIINM I UCIIONB30BAHUS TIPU
SKCIUTyaTalluH Pa3IMYHBIX BHIOB padOYMX y4YaCTKOB IJISl NMPOBENEHHUS TOPHBIX padoT W/miu

CTPOUTENBHBIX 3€MJISIHBIX PaOOT, TAKUM KaK TPY30BHKH, CAMOCBAJIbI, (yproHbl, MOOHIIbHBIE
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OypoBble WM IpOOHMIIBHBIE YCTAHOBKH, MOOMJIbHBIE MAIIMHBI JJISI apMaTypHbIX pador,
KOBLIOBbIE MOTPY3YMKH WM JPyrue BUIbI MOOWJIBHBIX pabOuMX TPAHCIIOPTHBIX CPENCTB,
KOTOPBIE MOTYT HCIOJB30BaThCS B PA3JIMYHBIX THUIMAX pabOYMX Y4acCTKOB HA3€MHBIX W/WIIN
NOZI3€MHBIX BbIpaOoTOK. ClienoBaTeslbHO, TEPMHH IIAXTHOE TPAHCIOPTHOE CPEACTBO HUKOUM
0o0pa3oM He OrpaHHUYMBAETCS TPAHCHOPTHBIMH CPEICTBAMHU TOJBKO JUIS INAXT, HO INAXTHOE
TPAHCIIOPTHOE CPENCTBO MOXKET ObITh MOOMJIBHOH paboueil MalMHOWM, UCIONb3yeMOi Ha
ydacTkax pa3paboTku BeieMKU. TepMHUH aBTOHOMHO padoTaroiiee (Wi aBTOHOMHOE) IaXTHOE
TPAHCIIOPTHOE CPEACTBO B JAHHOM JOKYMEHTE€ OTHOCHUTCS K aBTOMATHU3WPOBAHHBIM WIIH
MOJTyaBTOMaTUYECKUM IIAXTHBIM TPAHCIOPTHBIM CPENCTBAM, KOTOPbIE B CBOEM aBTOHOMHOM
pekuMe paloThl WM ABMKEHHs MOTYT paboTarh / NBUTaThCsl HE3aBHCUMO, HE TpeOys
MIOCTOSIHHOT'O TIOJIb30BATEIILCKOTO YIIPABJICHHUS, HO KOTOPBIE MOTYT HAXOAUTBHCS MO BHEIIHIM
YIIPABJIEHUEM BO BPE€Msl COCTOSIHUN YPE3BbIYAMHBIX CUTYALIUH, HATPUMED.

[0017] Ha ¢url mnokasaH ynpomieHHBIH NpuMep MaxTbl 1, B JaHHOM NpuUMepe
MOZI3EMHOM IIAXTHI, COmEplKalleld CeThb 2 MOA3EMHBIX TyHHesNeH. MHOXECTBO MOOMIIBHBIX
OOBEKTOB, TAKMX KaK JIFOAW WM MEIIeXOAbl 3 1/IIH [axXTHbIE TPAHCIIOPTHBIE cpenctsa 4, 5, 6,
7, MOTYT HaXOAMTBHCS B PA3IMYHBIX OOJACTAX MIIM pabodmx 30HaX pabouero ydactka | wmm
NepemMeInaTbess Mexxay HUMU. 110 MeHbInel Mepe HEeKOTOPBIE U3 TPAHCIOPTHBIX CPEACTB 4-7
MOT'YT OBITh COUJIEHEHHBIMU TPAHCIIOPTHBIMH CPEICTBAMHU, COAEPKALINMHU 110 MEHBILIEH Mepe
ZIB€ CEKLIUU WJIU YaCTH, COEIMHEHHbIE 110 MEHbIIeH Mepe OMHUM LIapHUPOM.

[0018] Pabouuii ydactok 1 COmEp:KUT CHUCTEMYy CBsI3H, TakKyl Kak CHCTeMa
0ecrpOBOAHOrO TOCTYIA, B COCTaB KOTOPOU BXOMUT OecrpoBoaHast JIoKanbHas cetb (Wireless
Local Area Network, WLAN), conep:kaiasi MHOKECTBO y3JI0B 8 OECHpPOBOAHOIO AOCTYIIA.
VY35bl 8 1OCTyNa MOTYT CBSI3BIBATHCS ¢ ONoOKamMu OECTIPOBOAHON CBS3H, BXOASIIUMH B COCTaB
IIAXTHBIX TPAHCTIOPTHBIX CPEICTB WM MEPEHOCUMBIMH TMEIIEXONaMH, H C JIOTIOJTHUTEIbHBIMU
yCTpoiicTBaMu CBsi3U (HE TMOKAa3aHbI), TAKUMHU KaK CETEBOE YCTPOHCTBO (yCTpOWCTBA),
BBITTOJTHEHHBIMU C BO3MO)KHOCTBIO O0JIEr4aTh CBSA3b C CUCTEMOM 9 yIpaBiIeHUs1, KOTOPasi MOXKET
HAXOIUTBCS HA MECTE POBeNeHHsI padoT (1moz 3eMIIel nitn Haj 3eMilei ) 1/iiti ObITh yaaJIeHHON
NIOCPEICTBOM IPOMEXKYTOUHBIX ceTel. Hanpumep, cepBep cuctemsl 9 MOXKET OBITh BBITIOHEH
C BO3MOJKHOCTBIO YIIPABJIATH [10 MEHBLIEH Mepe HEKOTOPBIMH OIEPALIUSIMH Ha pa00YeM yUaCTKE,
TaKUMH KaK TMpeNoCcTaBleHue moyib3oBarenbckoro uHTepgetica (User Interface, Ul) nmns

omeparopa Ui YOAJE€HHOTO MOHUTOPWHTAa U, TMpH HEOOXONUMOCTH, YIIPABISTH

2
ABTOMATUYECKUMH ONepalusMi paboThl MIAXTHBIX TPAHCIIOPTHBIX CPEACTB W/WJIM HAa3HA4YaTh
paboumne 3amauu AUl MapKa TPAHCIOPTHBIX CPENCTB M OOHOBJISITH W/ KOHTPOJMPOBATH

BBITIOJTHEHUE U CTATYC 3a4a4.
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[0019] Cucrema 9 Mmoxer OBIThP NONKIIOUEHA K MAOMOJHHUTENIBHON ceTu(-sM) u
cucremMe(-aM), TakOH Kak CHUCTeMa YIpaBlieHHs pabodyuM ydacTKoM, oOnauHasi ciyxoa,
IIPOMEKYTOUHAs CeThb CBsI3M, Takas kak MHTepHeT, u Tak ganee. Cucrema MOXET COAEpXKAaThb
win ObITh MOJKJIIOYEHA K JIOTIONIHUTEIbHOMY YCTPONCTBY(-aM) WM Ooky(-aM) ynpaBieHus,
TAaKUM KaK TIOPTATUBHBIN TIOJb30BATEIbCKHN OJIOK, OJNIOK TPAHCIIOPTHOTO CPENCTBA,
yCcTpoiicTBO/cHCcTEMa yrpaBieHus: paboulM y4acTKOM, yCTPOHCTBO/CUCTEMA TUCTAHIIMOHHOTO
yOpaBie€HUs] W/WIM MOHUTOPUHIA, YCTPONMCTBO/CUCTEMA aHAJIHM3a JAHHBIX, CEHCOpHas
CHCTEMa/yCTPOMCTBO U TaK Jajee.

[0020] Pabounit y4actok 1 MOXET NOMOJHHUTENBLHO COIEpPKAaTh Pa3jIMYHbIE IPyrye
TUIIBI YCTPOUCTB 10 1uist paboTHI B IIaxTe, MOAKIFYAEMBIX K CUCTEMe O yIIpaBJIeHUs], HATTPUMeED,
NOCPEICTBOM y3J1a 8 TOCTyMa, KOTOPBIHA MOIpOoOHO He MPOMLTIOCTpUpoBaH Ha ur. 1. [Tpumepst
TAKUX JOTOJNHUTENbHBIX yCTPOHCTB 10 st padoT B maxTe BKIOYAOT B ceOsl passIUndHbIC
YCTPOWCTBA /IS AIEKTPOITUTAHMS, BEHTHIIALIMY, aHAJIN3a COCTOSIHHSI BO3yxa, 0€30MacHOCTH,
CBSI3U M IpyTHe yCcTpoiicTBa aBroMaru3anun. Hanpumep, pabounii yuaCTOK MOXKET COIEpPKATh
CUCTEeMY YIIPaBJICHHsI TPOXOAOM, coaep:kamnyro Omoku 11 ympasnenus mpoxomom (Passage
Control Units, PCU), pasnpensromye paOoume 30HBL, HEKOTOpPblE M3 KOTOPHIX MOTYT OBITH
HACTPOEHBl JJIi aBTOHOMHO palOTAaIOMIMX INAXTHBIX TPAHCHOPTHBIX cpenctB. Cucrema
yTpaByieHus1 MPoxoaoM Hu cBszaHHble ¢ He PCU MoryT ObITh BBITIOJHEHBI C BO3MOKHOCTBIO
pasperiaTb WJIM TNPENOTBPAIIATh ABIDKEHHE OIHOIO WM 0OOJiee IIAXTHBIX TPAHCIOPTHBIX
CPEZCTB W/WJIH MELIEXOI0B MEXy 30HAMU.

[0021] Ha ¢ur2 noka3zaHO MWIAXTHOE TPAaHCHOPTHOE cpencTBo 20, B 3TOM mIpumepe
NOTPY3YMK WJIM TIOTPY304HO-TAroBoe TpaHcrnoptHoe cpenctBo (Load And Haul, LHD),
conepskamee koBm 26. IIlaxTHoe TpaHCIOPTHOE CpeacTBO 20 MOXKET OBbITh COYIEHEHHBIM
TPAHCTIIOPTHBIM CPEICTBOM, COAEP KAINKMM (110 MEHBIIEH Mepe) ABe CEKLIMK WK YacTu 22, 24,
coeMHEeHHble mapHUpoM 28. Dtm uwactu 22, 24 MoOryT ObITb KOPIYCHBIMH YaCTSIMH WA
KOPIyCaMH COWJIEHEHHOTO TpaHCmopTHOro cpexacrsa 20. O0e KOpmycCHBbIE YacTH MOTYT
comepkarb JABe WM Oonee IIWUHBL TPAHCIIOPTHOE CPEACTBO MOXKET COAEpIKaTh
aBTOMAaTUYECKYIO CHCTEMY pYJIEBOTO YIMpaBJI€HUs], YIPABJSIOLIYIO PYJIEBBIM YIIpaBIeHUEM
TPAHCIIOPTHOTO CPECTBA HA OCHOBE M3MEHEHHUS yIJla COUJICHEHUS MEXKIY YacTIMH W/WIH
ynpaBieHus opueHTanuei muHbl. OHAKO clieflyeT HOHUMATh, UTO PACKPBITHIE 3€Ch IPU3HAKU
MOTYT NPUMEHATHCS B PAa3IUYHbIX JAPYTHMX THUINAX COUJIEHEHHBIX MIAXTHBIX TPAHCHOPTHBIX
CPENCTB.

[0022] [TaxTHOE TpaHCIOPTHOE CPeACTBO 20 COMEPKUT O MEHbIIEH Mepe ONUH OJIOK
30 ympasiieHus], BBITOJIHEHHBIN C BO3SMOXKHOCTBIO YIIPABJIATH 110 MEHbIIEH Mepe HEKOTOPBIMU

(1)YHKI_II/IHMI/I W/WIM UCIIOJHUTEIBHBIMH MEXaHH3MAaMHU IIaXTHOTO TPAHCIIOPTHOIO CPEACTBA.
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brok 30 ympaBneHussT MOXET comepikaTb ONWH WM OoJjiee  BBIUUCIUTENbHBIX
OJIOKOB/TIPOLIECCOPOB, HCIONHAIOLUINX KOMIIBIOTEPHBIN NMPOrpaMMHBINA KOA, XPaHSIIUHCS B
namATd. BJok ympaBieHus MOXeT ObITh MOAKIIOUEH K OJHOMY MM Oojiee APyruM OJokam
YIPABJICHUs] CHUCTEMbl YIIPABJICHUS] IIAXTHOIO TPAHCIOPTHOIO CPEACTBA, B HEKOTOPBIX
BApPUAHTAX OCYIIECTBJIEHHUS C IOMOIIBIO IUHBI ceTn KOHTposutepoB (Controller Area Network,
CAN). brok ympaBieHHST MOXET COAep:KaTb WU OBbITb CBS3aH C TOJb30BATEIBCKUM
uHTEep(EcOM C YCTPOICTBOM OTOOpaKeHUsI, a Takke ¢ MHTepdeiicoM BBOIA oneparopa st
npuemMa KOMaHJ[ oneparopa u nHGopMaru B OJIOK yIpaBIeHUs.

[0023] B HekoTOpbIX BapHaHTax OCyllecTBIeHHUs 00k 30 ympaBjeHHs BBITOJHEH C
BO3MO)XHOCTBIO YIIPABJIATH IO MEHBLIEH Mepe ONepalusiMU, CBA3aHHBIMM C ABTOHOMHBIM
BOXK/IEHHEM, M B IIAXTHOM TPAHCIIOPTHOM CPEINCTBE MOXET ObITh OOUH WM Oojee Jpyrux
OJIOKOB yIIpaBIeHHs IS YIIPABISHUS APYTUMH orepauusiMu. Crenyer moHuMark, 4Tto 0710k 30
yIpaBJIEHUs] MOXET OBITh BBIOJHEH C BO3MOXKHOCTBIO BBINOJHSTH IO MEHBLIEH Mepe
HEKOTOPbIE U3 MPOMJUTFOCTPUPOBAHHBIX HIDKE (DYHKLMH, WITH JIJIs1 BBIIOJTHEHUS 3TUX (PYHKLIUI
MOXET TMPUMEHSATHCSI MHOXKECTBO OJIOKOB VIPABICHHS WM KOHTPOJUIEPOB. MoOryt ObITh
JOTOJTHUTENbHBIE ONEPAllMOHHbIE MOAYJIW WM (YHKUWH, BBIOJTHAEMbIE OJIOKOM(-aMH)
yTIpaBJIeHUs], HAIpUMep, (QPYHKIMS aBTOMaTHYeCKOTO PeXMMa BOXKACHUS, IO MEHbIIEH Mepe
onvH OJIOK/MOoRyb/(PyHKLINS MO3UIUOHUPOBAHMS /WK QYHKIMS OOHAPYKEHHSI IPENSTCTBUM.
[0024] IITaxTHOE TpaHCopTHOE cpenacTBo 20 MoxeT ObITh OecrnuiIoTHBIM. Takum
o0pa3oMm, Monb30BaTeNbCKUN MHTEPhENHC MOXKET OBITh yAalleH OT TPAHCIIOPTHOIO CPENCTBA, U
OIepaTop MOXKET AUCTAHLHUOHHO YNPaBJATb TPAHCIOPTHBIM CPEICTBOM B TYHHENE, WIH B
AUCIIETYEPCKON B paliOHE LIAXTHI, MIIU Ja’ke Ha OOJBIIOM PACCTOSHUM OT LIAXThI TOCPEACTBOM
cetu (cereii) cBsi3u. Biiok ynpasneHust 3a npeaenamMmu MaxTHOTO TPAHCIIOPTHOTO cpeactsa 20,
HarpuMep B CUCTeMe O ympaBlIeHHs, MOXKET ObITh BBITIOJHEH C BO3MOXXHOCTBIO BBITIOJIHSITh
HEKOTOpbIE U3 MPOHJUTIOCTPUPOBAHHBIX HIKE (DYHKIIUH.

[0025] [ITaxTHOE TpaHCIIOPTHOE cpencTBO 20 COMEPIKUT Ba WK OOJIee CKAHUPYIOLITUX
Onoka, min ckaHepoB 40a, 40b, BBIMOJHEHHBIX C BO3MOXKHOCTHIO BBIMOJHATh CKAHHPOBAHHE
OKpYy>KaroLel Cpenbl, [Je HAXOAUTCs IIaXTHOE TPaHCHMOpPTHOE cpenctso. Ilo meHsbluein mepe
onuH (riepBbiii) ckaHep 40a MoOxeT OBITh PACIIONIOXKEH B/HA MEPBOM YacT 22 U MO MEHbIIEH
mepe onuH ckaHep 40b Ha Bropol uactm 24. CkaHepbl MOTYT OBITh BBITIOJHEHBI C
BO3MOXXHOCTBKO MOHHUTOPHMHIA OKPY’KAIOLIEH Cpenbl OTHOCUTEJIBHO UX COOTBETCTBYHOLIEH
yactu. Hampumep, ckanep 40a MokeT OBITh PACHONIOKEH Ui MPEAOCTABICHHS TaHHBIX
CKaHMPOBAHUs B MPONOJBbHOM HAINPABICHUU /MM OOKOBOM HAIPABICHUHU IO OTHOIIEHHUIO K

TPaHCIIOPTHOMY CPEACTBY.
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[0026] B BapuaHTe ocyuiecTBieHUs CkaHep(-bl) MOTYT OBITh ABYXMEPHBIMU CKaHEPAMH,
BBIITOJTHEHHBIMU € BO3MOKHOCTBIO OCYIIECTBJIATh MOHUTOPHHI, HallpUMep, CTEH TYHHENs Ha
»kenaeMmon BeicoTe. biiok 30 ynpasiieHHst MOXKET CPaBHUBATh ONEPATUBHBIE OTCKAHUPOBAHHBIE
JaHHble MPOQMIA TYHHENSI C 3TAJOHHBIMU JaHHBIMH NPOQUIS, XPAHILUMHCA B MOAEIH
OKpy»Karolell cpenbl, U MO3ULMOHUPOBATh LIAXTHOE TPAHCHOPTHOE CPEICTBO HAa OCHOBE
IIOUCKA COBIMAZCHUs B MOJENHN OKpYKarollel cpenbl AN MO3ULHOHUPOBAHUS LIAXTHOTO
TPAHCIIOPTHOTO CPEACTBA H/WJIU KOPPEKTHOrO MO3MLIMOHUPOBAHMS C TMOMOINBI0 CYHCICHHUS
My TH.

[0027] B HeKOTOpBIX BapuaHTax OCYIIECTBICHUS IPUMEHSIOTCA 3D-CkaHepsl, U B 3TOM
cilydae CO3ZaroTCsl JaHHble 3D-CKaHMPOBaHUS MM JNaHHBIE O0JaKa TOYEK, KOTOPBIE MOTYT
NPUMEHSTBCS ISl ONPENENIeHUST MECTOIOJIOKEHUSI INAaXTHOTO TPAHCIIOPTHOTO CPEACTBA.
JlaHHbIe OONIaKa TOYEK, CTeHEPHPOBAHHBIE HA OCHOBE CKAHUPOBAHHSL, MOTYT IPUMEHSTHCS TSI
CO3IaHMs K OOHOBIIEHHSI MOZIENIN OKPYIKAIOIIEH CpelIbl, TAKOH KaK MOJIEJb MOA3€MHOTO TYHHEIIS,
KOTOpast MOXKET IPUMEHSATHCS IS TO3ULIHOHUPOBAHMUS IIAXTHOTO TPAHCIIOPTHOTO CPECTBA HA
pabouem yuacTke. B HEKOTOPBIX BapHaHTax OCYIIECTBIEHHs PE3YJbTaThbl CKAHHUPOBAHUS
NPUMEHSFOTCS JJIs1 OTIPENENIEHHs] TIO3ULUU H OPUEHTALNH AXTHOTO TPAHCIIOPTHOTO CPEACTBA
¥ OHOTO WK 0OJiee TOMOTHUTENbHBIX €ro JIEMEHTOB, TaKNX Kak ckaHep 40a, 40b win koBII
26.

[0028] B HekoropbIx BapuaHTax ocyiecteieHusi ckaHep(-bi) 40a, 40b sBisrOTCS
Ja3epHbIMH CKaHepaMH. B OZHOM BapuaHTe OCYIIECTBJIEHUS CKAaHEPbl BBIMOJHEHBI C
BO3MO)KHOCTBIO ONpENENATh JaHHbIE TPEXMEPHOTO CKAHHUPOBAHMS Ha OCHOBE H3MEpPEHHil
BPEMEHHU IPOXOXKIEHUS TyAa U OOpaTHO JIa3ePHbIX HUMITYJIbCOB, U3JIy4aeMbIX HA M3y4aeMYIO
MIOBEPXHOCTh WJIH OOBEKT. DTOT THUII CIOCO0a AUCTAHIIHOHHOTO 30HINPOBAHUS TAK)KE U3BECTEH
KaK cucreMa oOHapy KeHUs M U3MEPEeHUs MajbHOCTH ¢ momorbio ceeTa (Light Detection And
Ranging, LIDAR).

[0029] [TaxTHOE TpaHcmopTHOE cpenctBo 20 wmiu ero Onok 30 ympaBieHUs MOTYT
BBIITOJTHATh  (DYHKIMIO COMOCTABJIEHHsT OO0Jiaka TOYEK MUl COMOCTAaBIEHHs padodmx
(OTCKaHMPOBAHHBIX) HAHHBIX O0OJaKa TOYEK (CKAHMPYEMBIX CKaHEPOM(-aMH)) C JaHHBIMH
o0aka TOUEK MOIENH OKpPYKAaroIleW Cpedbl, TO €CTh OMOPHbIMU JAaHHBIMH OOJaKa TOYEK.
[To3unmst 1 HarpaBieHHE CKAHUPYIOIIEro YCTPOWCTBA W/WIIM IPYrod MHTEPECYIOLIeH TOUKH
TPAHCIIOPTHOTO CPENCTBA, TAKOW Kak (MepeqHui Kpaii) KoBia 26, MOTYT ObITh ONPEETIeHBI B
CHCTEME KOOpIMHAT WLIAXThl Ha OCHOBE OOHAPYKEHHBIX COBMANCHMHA MEXIy pabounumu
TaHHBIMU OOJIaka TOYEeK M OINMOPHBIMH OONAYHBIMH AaHHbIMU. Hampumep, Moryt ObITh
NPUMEHEHbl 110 MEHbLIeH Mepe HEKOTOpble U3 MPU3HAKOB, MPOWUIOCTPUPOBAHHBIX B

MexxayHapogHoi 3asBke WO2015106799, packpsiBaroleil cucreMy JIjsl CKaHUPOBAHMS
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OKPECTHOCTEN WIAXTHOIO TPAHCIOPTHOIO CPEACTBA [IJIsl MOJY4YEHUs JAHHBIX C LEJIbIO
ONpEAEIeHHs MO3ULUU U OPUEHTALUH IIAXTHOIO TPAHCIIOPTHOIO CPEACTBA.

[0030] IInan nBWXKEHUS WM IUIAH MapLIPpyTa MOXKET OINPEAEsATh MapLIpyT, IO
KOTOPOMY MPEACTOUT JBHUraTbCsl IIAXTHOE TPAHCIOPTHOE cpeactso 20, U MOXET
UCIIOJIb30BAThCs B KAYECTBE BXOAHBIX NAHHBIX JIsi ABTOMAaTHYECKOrO YIIPABJICHUs IIAXTHBIM
TPAHCIIOPTHBIM CpencTBOM. I1naH MoxeT OBITh CO371aH B AaBTOHOMHOM PEKHME H 32 MPeeIaMu
y4dacTKa, Harpumep, B opuce, Wi Ha OOPTY LIAXTHOTO TPAHCIIOPTHOTO CPENICTBA, HATIPUMED, C
MIOMOLIBIO OOy4aromero BoxaeHus. [I1aH MOXKET OnpenensTh HA4aJIbHYI TOYKY, KOHEYHYIO
TOYKY M HAOOp TOYEK MapLIpyTa JJisi aBTOMATHYECKOTO BOKAEHUS. Takoil IiiaH MOXeT ObITb
OTIPABJICH 4Yepe3 MPOBONHOE MM OECIpPOBOJHOE COEOUHEHHE Ha LIAXTHOE TPAHCIIOPTHOE
CPEICTBO WM WHBIM OOpa3oM 3arpykeH B INAXTHOE TPAHCIIOPTHOE CPEACTBO B MaMSTh
HIAXTHOT'O TPAHCIIOPTHOTO CPEICTBA JJIsl JOCTYIA CO CTOpOoHBI Oj10ka 30 yrnpasienus. B qpyrom
BAPUAHTE OCYILIECTBJICHHWs TOYKM MAapLIPyTa HE ONpEAEeseHbl 3apaHee, a IIAXTHOE
TPAHCIIOPTHOE CPENICTBO OMpEIEISeT TPASKTOPHIO U PYJIEBOE YIPaBICHHE, YTOOBI N30ekKaTh
MPENsTCTBUNA BO BPEMsl aBTOHOMHOIO ABIKEHUS K yHKTY HA3HAUYCHMUSI.

[0031] Jlanee mpeanararoTCs AOMOJIHUTEIbHBIE YCOBEPLICHCTBOBAHUS AJIsI OMEPALUil
COWICHEHHOIO TPAHCIIOPTHOIO CPEACTBA, B YAaCTHOCTH, [Js1 ABTOHOMHOIO BOXKIEHHS,
JOMOJHUTENBHO MPOMILTIOCTPUPOBaHHOrO Hipke. Ha ¢ur3 mokazaH cmoco® MOHHMTOpPUHTa
COWICHEHHOIO TPAaHCIOPTHOIO CPEACTBA B COOTBETCTBUU C HEKOTOPBIMU BapUaHTaMHU
ocyuiectieHust. Ciocod MOKET BBIMOHSATHCS COUJIEHEHHBIM TPAHCIIOPTHBIM CPEACTBOM U €r0
YCTPOICTBOM YIpPaBJIEHUs], TAKUMH KaK IIAXTHOE TPAHCHOPTHOE cpenctBo 4-7, 20 u ero 610k
30 ynpaBneHus.

[0032] Crniocob moker BKJFOUarh B ceOsi monmydyerne 310 mepBbIX MaHHBIX (MIEPBOTO
Habopa JaHHBIX ) H3MEPEHHUS, TIOJYYAEMBIX C TIOMOLIBIO IEPBOTO CKAHEPA, CBSI3AHHOTO C MEPBOI
YaCThIO COWIEHEHHOTO IMaXTHOTO TPAHCIOPTHOTO CPENCTBA, TAKOW KakK (KOpIyCHas) 4acThb 22
maxTHOro TpaHcnoptHoro cpencrea 20. ITomyuaror 320 BTOpble naHHBIE (BTOPOH HaOOP
JAaHHBIX) U3MEPEHUs], TMOIyYaeMbIX C IMOMOINBI0 BTOPOTO CKAaHEPA, CBS3aHHOTO CO BTOPOH
YaCThIO COWICHEHHOH IIaXTHOW MAIIMHBI, TaKOH Kak (KopmycHas) 4acTb 24. Bropas 4acte
COEIMHEHA C MEepPBOM YaCThbHO, HANpUMEP ULIAPHUPOM, KaK Yy IIAXTHONO TPAHCIOPTHOIO
cpencrtsa 20.

[0033] OpueHrauuo nepBoil yacTu omnpenensaoT 330 Ha OCHOBE NEPBBIX JAHHBIX
U3MEpPEHUs], U OPUEHTALUI0 BTOPON 4acTH — HA OCHOBE BTOPBIX AAHHBIX H3MepeHus. B
HEKOTOPBhIX BapHaHTAaxX OCYINECTBJICHUS IEpBble U BTOpble (OTCKAHWPOBAHHbBIE) TAHHBIE
(HabopBI TAaHHBIX) U3MEPEHUI HE3aBUCHUMO COMOCTABIIAIOTCS C MOAEIIBIO OKPY KAIOLIEH Cpebl,

U NIO3UNHUs U OPUCHTALHsI BbIUUCIIAIOTCA AJISI KOPITYCHBIX YyacTell Ha OCHOBE COITIOCTaBJICHUM
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OTHOCHUTEJIBHO OKPY>KArOIIEH CPeAbl, TAKUX KaK CTEHbI TyHHENs IOA3EMHON 1axThl. B oqHOM
BapUaHTE OCYLIECTBIEHHS U3 A0COMFOTHBIX TO3ULUI U OPHEHTALIH KOPITYCOB (ONpeIeIeHHbIX
10 OTHOLIEHHUIO K OKPY KAroIel cperie) BBIUNCIAIOTCS UX OTHOCUTENbHBIE MTO3ULINH.
[0034] 3HaueHue yria MeXay MepBON YacThI0 U BTOPOMN 4acThbio ompenessitor 340 Ha
OCHOBE OPUEHTALIMY NEPBON YaCTU U OPUEHTALIMH BTOPOH YaCTH.
[0035] VYrnomsiHyTO€ 3Hau€HuWe yIia WIM 3HAYeHHE YIVia TOCJe JOMOJHUTENIbHON
00pabOTKM MOKET MPUMEHSTHCS B KAY€CTBE 3HAUEHUS YIJIa TIOBOPOTA WJIH YIIa HECYLIEeH YacTH
COYJICHEHHOTO IIaXTHOTO TpaHcmopTHoro cpeacrsa. Co ccbuikoil Ha (ur4d 3HaYeHHE yria
MOJKET YKa3bIBaTh yIoOJI (. MEXAYy OpUEHTauued NnepBoil 4acTu 22 U OpUEHTaLueld BTOPOU
yactu 24. B mnpumepHOM BapuaHTe OCYUIECTBIEHUsS 3HAUCHHE YIJIOBOTO CMEIIEHUs
(VkaspIBarolee CMeEIeHHe BTOPOH YacTH OT MEPBOH 4YacTH B TOPU3OHTAJBHOH IJIOCKOCTH)
OTIPENeNIIeTCS] HA OCHOBE 3a/laHHBIX OpPHEHTALUMH. 3Haue€HUE yIiia MOBOPOTAa MOXKET OBbITh
BBIYHMCIICHO HA OCHOBE 3HAYEHMS YIIIOBOTO cMelleHnss. KoHTposiep MOoXeT ObITh BBITIOJHEH C
BO3MO)KHOCTBIO COIEPIKATh MONYJb KaJUOPOBKH, KOTOPBIH KamuOpyeTr 3HaueHue ymia (Hiu
yIoJl TIOBOPOTA), BBIMONHSS (PYHKLUHUIO YCPEOHEHHs] C YCTPAHEHHEM CMEIIEHHUs Mo Habopy
MOCJIEIOBATENIbHBIX PE3YJIETaTOB U3MEPEHUM.
[0036] VYnoMsiHyTOE 3HaUEHUE yIJIa UK 3HAYEHHUE yIJia Mocie JajibHelei o0padoTku
MOXXET OBITh HCIIOJNB30BAHO B KAYECTBE BXOAHBIX JAHHBIX IO MEHBbINEH Mepe AN OTHOIO
KOHTPOJUIEpPA LIAXTHOINO TPAHCIIOPTHOIO CPENCTBA Ul YIPABJICHHUs ABTOMATHYECKUM WIIU
NOJlyaBTOMaTU4YeCKUM ABMkeHueM. Hanpumep, BXoqHbIe NaHHBIE, IPEACTABISAIOIINE 3HAYCHUE
yIjia, MOTYT NPENOCTAaBIATbCS WM TeHepUpOBaTbCs KOHTposepoMm 20, MO MeHbLIeH Mepe
KOIJa TPAHCIOPTHOE CPEACTBO HAXOAUTCS B aBTOHOMHOM pexxkume BoxkaeHusi. Konrtpomnep
MOKET OBITh BBIMIOJIHEH C BO3MO)KHOCTBIO BBIMOJHATH OAHO WM Oojiee M3 CICAYIOLINX
NEUCTBUMN!
- OLEHHUBaTb MNPOABMKEHHME UIAXTHOIO TPAHCIOPTHOro cpeacrsa. Hampuwmep,
KOHTPOJUIEP MOXKET OLIEHHWBAaTh, KAK TPAHCIIOPTHOE CPENCTBO OyIeT ABHIaThCs C
TEKYIIUM YIJIOM [TOBOPOTA PYJISL, U BBITIONHATH JAIbHEHIYI0 00paboTKy, Hanpumep,
IUJISl IPEAOTBPALIEHUs CTOIKHOBEHUH Ha OCHOBE 3TOU OLICHKU.
- OMpenessiTh UM OOHOBISTH MYTh ISl IIAXTHOTO TPAHCIIOPTHOTO CPENCTBA BO
BpeMs qBIkeHus. Hanmpumep, MOnyib TUIAHUPOBAHUS Iy TH MOYKET OBITH BBITTOJHEH
C BO3MOXHOCTBIO OOHOBJIATb NyThb TPAHCIIOPTHOTO CPEACTBA HA OCHOBE
OOHOBJICHHOTO TPOABI)KEHHUs] TPAHCIOPTHOTO CPENCTBA, HANPHUMEP, YTOOBI
n30eXKaTh CIUIIKOM KPYThIX TOBOPOTOB.
- TeHEpUPOBATh YIPABJISAIOIIME CUTHAJIBI [JIs1 U3MEHEHUs] COOTHOLUEHUS MEXKIY

OpHMEHTALMeN MEepBOM 4YacTU W OpUeHTauuen Bropon uactu. Hampumep, korma
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O00HapyKMBAETCs, YTO TEKYLIUH YroJl MOBOPOTA CMEIIEH OTHOCUTENBHO TEKYIIETO
OTIPENEeNIEHHOTO LIEJEBOr0 yIiia IOBOPOTA, HEOOXOIMMMOro MJisi TOTO, YTOOBI
TPAHCIIOPTHOE CPEACTBO OCTABAJIOCh HA 3apaHee COXPAHEHHOW WM JMHAMUYECKU
CreHEpUPOBAHHOU LEJIEBOU TPACKTOPUU, KOHTPOJUIEDp MOXET TI'€HEpUPOBATh
YIPaBJISAIOINM CUTHAJN JUId  HCIIOJNHUTENIBHOTO MEXaHU3Ma(-OB) pYJIEBOIO
YIPABJIEHUs] TPAHCIIOPTHOIO CpEeAcCTBA JJisi KOPPEKTHUPOBKU OpPHUEHTALMU B
COOTBETCTBHH C LIEJIEBBIM YIJIOM MOBOPOTA.
[0037] PackpbIThie IPU3HAKHU MTO3BOJISIIOT U30€KaTh 0COOOT0 PACIIONOKEHHUS JATYHKOB
IUIL ONpENENICHUs] yIla COWIEHEHHs. JTO CHOCOOCTBYET YIPOINEHHIO OOIIeH CHUCTeMbI
ABTOMATHYECKOTO BOXKIACHUS M TMO3BOJSIET M30€KaTh BO3AEHCTBUS TAaKUX JATYUKOB Ha
MEXAHUYECKYI0 KOHCTPYKLMIO Kopmyca. Takke ynpomaercss AOOCHAIEHHE IIAXTHOIO
TPaHCIOPTHOTO CPEACTBA ABTOMATUUYECKON CUCTEMON BOKIAEHUS.
[0038] B HekoTopbhIX BapwaHTax ocyuiecTBieHHst ckaHepbl 40a, 40b BBIMOMHEHBI C
BO3MO)KHOCTBIO T€HEPHPOBATh NaHHBIE TPeXMEpHOro odmaka Touek. OpueHTanus MepBOil
YacTU W/WJIM OPHEHTALMs] BTOPOH YacTH MOxkeT ObITh ompeneneHa 330 Ha OCHOBE HaHHBIX
TPEXMEPHOro 0bJlaka TOYEK U TPEXMEPHOH MOIENU OKPYKAIoWEeH Cpenpl, TAKOH Kak MOIEINb
TyHHensA. Takum oOpa3oM, OTCKaHHMpOBaHHbIE HAOOPHI JAHHBIX TPEXMEPHOro OONaka TOUeK
CKaHEPOB MOTYT OBITh COIOCTABJIEHbI C MOJENBI0 OKPY’Karollel cpeabl, U opueHTauus (u
NO3ULIMS) MOXET OBITh OmpeAeNeHa JJii YacTel Ha OCHOBE COOTBETCTBYIOIIMX
CONOCTABJIEHHBIX HAOOPOB OTCKAHWPOBAHHBIX JAHHBIX.
[0039] TpexmepHasi MOIEIb OKPY)KAIOLIEH Cpeapl MOXKET ObITh CreHepHUpOBaHA WJIH
OOHOBJIEHa Ha OCHOBE JAHHBIX CKAHHMPOBAHUS MO MEHbIIEH Mepe OT OJHOrO M3 CKaHEpOB.
CornmacHO BapHMaHTy OCYINECTBJICHHUS LIAXTHOE TPAHCHOPTHOE cpenctBo 20, CHaOKEHHOE
CKaHEepaMH, CJIY)KHT B KaueCTBE MOOMJIBHOTO T€OAEe3MYeCKOro ycTpoicTBa. TpaHcmopTHOE
CPEICTBO MOXET BBINOJHATH CHEMKY OKPYXKAIOLIEH Cpeabl HENPEPBhIBHO IPHU BBINOJHEHUU
IIeJIEBBIX OOBIYHBIX OINEpALUii TPAHCIIOPTHOTO CpencTBa. Hampumep, OKPECTHOCTH MOTYT
CKAHHUPOBATHCs, KOIJa TPAHCIIOPTHOE CPEACTBO OCTAHABINBAETCS B MMYHKTE pasrpy3ku. Takke
MOXET OBITh ONPENEeNeHO, YTO CKAHHWPOBAHHE BBINOJHSETCS MO MEHbIIEH Mepe OOWH pas
KaXIBIH pa3, KOrna TPAHCIIOPTHOE CPEACTBO HE ABMXKETC. biaronaps 3Toi nmpouenype, maxTy
MOXHO OOCJIeZOBarb MHOTOKPAaTHO M TAPAJUIENIbHO C OOBIYHBIM IPOM3BOACTBEHHBIM
nporeccoM 0e3 Kakux-TUOO IOMOJNHUTENbHBIX pecypcoB. Takum obOpasoM, 3D-mopens
pabouero y4actka MOKeT ObITh TOUHOH M MMOCTOSSHHO OOHOBJISITBCS.
[0040] B HeKoTOpBIX BapHaHTaX OCYIIECTBIICHUS O30 W/UJTH OPUEHTAIUIO IIEPBOM
94acTH W/WIM TOYKH BTOPOH uacTu ompenenstoT 330 Ha OCHOBE MACHTU(HUKALMUA OIOPHOTO

o0beKTa B MIepBON YaCTH W/MJIM BTOPOH YaCTH B pe3ysbTare 00paOOTKU NEPBBIX H/HIIN BTOPBIX
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TAHHBIX U3MEPEHUH, TAKUX KaK OTCKaHHMPOBAHHbBIE TAHHBIE TPEXMEPHOTo obnaka Touek. Takoi
OTIOPHBIN OOBEKT MOXKET OBbITH JIFOOO0H MOAXOSIIEH TOUKOH MITH CyOUaCcThIO (CBSI3aHHOM YaCThIO )
TPAHCIIOPTHOTO CPEACTBA, KOTOPask MOXKET ObITh OOHAPYKEHA B JAHHBIX U3MEPEHUS HA OCHOBE
3apaHee COXPAHEHHbBIX JAHHBIX XapaKTEePUCTHK OMIOPHOTO OObEKTA, TAKUX KaK JaHHBIE MOJEIN
obnaka Touek. ITocne oOHapy:keHHs] OMOPHOTO OOBEKTAa OINPENENseTCs] OPUEHTALUsS W/Win
HO3ULHS OMOPHOro obbekTa. ITo3uums u/unmu opueHTanus CBSI3AHHOW YaCTH ONPEnessieTcs] Ha
OCHOBE OTPENEJICHHON OpPUEHTALMU W/WJIM MO3MLUHU 3TAJIOHHOTO oObekTa. Hampumep, kOB
WK ero CyO4acTh MOXKET OBITh OIpeesieHa Kak OMOPHBII OOBEKT.

[0041] B BapuaHTe OCyIIeCTBIEHHs] OPUEHTALIMS TIEPBOTO cKaHepa 40a u/uiu BTOPOro
ckaHepa 40b ompenensieTcss HAa OCHOBE MEPBBIX W/MUJM BTOPBIX NAHHBIX HU3MEPEHHs. 3aTeMm
OpPHEHTALMs TePBOH YaCTH W/WJIM BTOPOH YacTH MOXeT ObITh ompeneneHa 330 Ha OCHOBe
OTIpENeIEHHONH OPHEHTALMH MEPBOTr0 CKaHepa W/MJIM BTOPOrO CKaHEpPAa M WX OTHOIIEHHS K
COOTBETCTBYIOIIUM 4YacTsiM 22, 24 TpaHcropTHOro cpencrea. OtaenpHble (M crielu(UIHBIE)
AJITOPUTMBI MOTYT BBITIOJHATBHCS JUIS IEPBOH YaCTH U BTOPOH YacTH, a Takke it 00paboTku
CBSI3aHHBIX NEPBBIX U BTOPBIX TaHHBIX U3MEPEHUS.

[0042] CyecTBylOT pa3iU4HbIE OMONHUTENbHbIE (YHKINH, KOTOPBIE MOTYT
BBITTOJTHATHCS HA OCHOBE JTAHHBIX U3MEPEHHSI U Pe3yJIbTUPYIOLIEH MO3UINN 1/ HITH OpUEHTALUN
4acTH (4acTeil), HEKOTOPbIE U3 KOTOPBIX JOMOJIHUTENBHO MTPOUILTIOCTPUPOBAHBI HUXKE.

[0043] 3apaHee COXpaHEHHbIE JaHHbIE O T€OMETPUH, KOTOPbIE TAKKE MOTYT HAa3bIBAThCS
JAHHBIMU MOJIENIM, TIEPBOM YacTU MOTYT OBITh COMOCTABJIEHBI C ONPENEICHHON MO3ULUed U
OpHEHTaLuel MepBON YacTH, W/WIM JaHHbIE O T'€OMETPUH BTOPOH YacTH MOTyT ObITh
COMOCTABJIEHbl € TNO3MLMEH U OpHEeHTalus BTOPOHW YacTH. B HEKOTOpBIX BapuaHTax
OCYIECTBJICHUS] TAaHHBIE O T€OMETPUU CONEpKaT AaHHble OOlaka TOUYeK OOBEKTOB CTPEJIbL.
Takum oOpaszom, 4acThb (M) MOTYT OBITH CMOIENUPOBAHBI B UX TEKYIIMX MPOCTPAHCTBEHHBIX
PACTIONIOKEHUSIX, U pa3jIiM4yHasl JAOMOJHHUTENbHAs 00paboTka MOKeT OBbITh BBIMIOJHEHA
JOTIOJTHUTENBHO Ha OCHOBE MOJENH OKPY>KAIOLIEH CPebl.

[0044] B HEKOTOpBIX BapHaHTax OCYLIECTBIIEHHs (ailn obaaka TOUeK KOPITyCHOM 4acTh
TPAHCIIOPTHOTO CPEACTBa OTOOpa)KaeTcs Ha TEKyIlee MPOCTPAHCTBEHHOE PACIIOJIOKEHHE
(TTO3ULIMIO U OPHEHTALIHIO) 3TOH YaCTH. JTO MOXKET OBITh BBIOJHEHO IMyTEM COTIOCTABIEHHS
o0naka TOYeK C COOTBETCTBYIOLIEH MarpHiel mpeoOpa3oBaHus (COOTBETCTBYIOIIEH YacTH) U
NO3ULIMOHUPOBaHMs O0JlaKa TOYEK VYIOMSHYTOW 4YacTH B KOPPEKTHOM HA4aJbHOM
POCTPAHCTBEHHOM DACIIOJIOKEHHU HAa OCHOBE MarpHIbl mpeodpasoBanusi. Takum oOpaszom,
NPOCTPAHCTBO, HEOOXOAMMOE JJIsi KOPIYCOB, MOXKHO PAacCIOJIOXKHUTh HETMOCPEACTBEHHO B

KOPPEKTHOH MO3UIIH U OPUEHTALIMH C YY€TOM OOHAPYKEHHBIX CTE€H U APYTUX NPENsATCTBHMA.
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[0045] VYmpasnenue sl NPEAOTBPALICHHUS] CTOJIKHOBEHUM MOXKET BBINOJHATHCS Ha
OCHOBE CMOZICJIMPOBAHHON NEPBOH W/WJIM BTOPOH YaCTH, TO €CTh JAHHBIX O T€OMETPUU ITEPBOI
W/WIIM BTOPOH YacTH, CONOCTABJIEHHBIX C ONpPENeNeHHON MO3UIed U OpUeHTallel MepBoil
w/unu Bropod uactu. Ckxanep(-b1) 40a, 40b MOXeT NMpenoOCTaBUTh HAHHbIE CKAHMPOBAHUS
NPEMATCTBUN, KOTOPBIE MOXHO CPaBHUTb CO CMOJEIUPOBAHHBIMU NPOCTPAHCTBEHHBIMU
PACIIONOKEHUSIMU TIEPBOTO W/WMJIM BTOPOro oObekta (Wi mo3uuusMu oOwvekTa(-oB). Ecnm
O0OHapyKeHO, UTO TpaHCHOpTHOE cpencTBo 20 (YacTh TPAHCMOPTHOTO CPENCTBA) HAXOIHTCS
(v OymeT HAXOAWTBHCS) CIUIONKOM OJHM3KO K TPENSITCTBUIO, HANpHMEP, MOXeT ObITh
OTpeeNIEHO TOPOrOBOE 3HAUEHHE Oe30MaCHOr0 PACCTOSIHUSA, CKOPPEKTHPOBAHHBIN MyTh W/
NENUCTBUE PYJICBOIO YIIPABJICHUS. YIPABJSIOIIMN CUTHAJ, CBSI3aHHBIA C KOPPEKTUPYHOLIUM
JEeWCTBUEM, MOXET OBITh 3aTeM OTIPABJIEH HAa HCIIOJHUTEIbHbIE MEXaHU3MBI PYJIEBOTO
yIpaBieHMs], BbI3bIBAIOIINE U3MEHEHHE yIvIa [IOBOPOTA U yIVIa MEXy NEPBOI YacThbIO U BTOPOI
4acTbIO.

[0046] IlepBblii MPOrHO3 MO3MLMU W/MIM OPUEHTALUH IEPBOH YacTH MOXKET OBITh
OTpesiesieH Ha OCHOBE MEPBbIX AaHHBIX M3MepeHUs. TOYHO Tak ke BTOPOH NMPOTHO3 MO3ULIMU
W/WITM OpHUEHTALMH BTOPOH YacTH MOXKET OBITh OIpeneNieH Ha OCHOBE BTOPBIX JAaHHBIX
n3MepeHyst. [IporHo3sl MOryT MPUMEHSITHCS AJIs Pa3JIMYHBIX LIeJIel, TAKUX KaK ypaBieHue AJis
NPEOTBPALlEeHUs] CTOIKHOBEHUH, MPOWJITIOCTPUPOBAHHOE Bblllle. B BapuaHTe OCyleCTBICHUS
IIPOTHO3bl TPUMEHSIOTCS AJI1 KOMIIEHCALMU Pa3HULbI BO BPEMEHM BBIUUCICHUH MEXAY
BBIUNCJICHUSIMHU AJIs1 IEPBON YaCTU U BTOPOM 4acTH.

[0047] Crnenyer npuHUMATh BO BHUMAaHUE, YTO PA3JINYHbIE NOMOJIHUTENbHBIE IPU3HAKU
MOTYT AOMOJHATh WIH PAa3IU4YaTh IO MEHbLIEH Mepe HEKOTOpPbIE U3 MPOWLIIOCTPUPOBAHHBIX
BBILIIE BAPHAHTOB OCYyIIECTBIEeHUs. Hampumep, MokeT ObITh TOMOTHUTEIBHOE B3aUMOICHCTBIE
C TIOJIb30BaTENIeM W/HH (DYHKLIMSI aBTOMATU3ALUH, TOTIOJIHUTEBHO 00JIerdaromast oneparopy
MOHUTOPHUHT W/WJIM YNPaBJI€HHE COCTOSHUEM INAXTHOTO TPAHCIIOPTHOTO CPENCTBA U €ro
aBTOHOMHBIMH JeHCTBUsIMH BokaeHus. Hampumep, cocTosHMe TpaHCIOPTHOTO CPEACTBa,
BKJIFOUAs! ONPEICIICHHYI0 OPUEHTALHIO MIEPBOI YaCTU U BTOPOH YaCTH, MOXKET OTOOPAKAThCS B
nosnb3oBarenbckoM uHTepdeiice (User Interface, Ul) TpancmopTHOro cpencrsa u/wiu
YVAJIEHHOTO YCTPONCTBA.

[0048] XOTs BapHaHTBI OCYLIECTBIEHHS OBLIIM MPOMJUTIOCTPUPOBAHBI BBIIIE B CBSI3U C
IIaXTHBIMU TPAHCIIOPTHBIMU CPEACTBAMH, CJI€yeT MOHMMATbh, YTO PAacCKpBIThIE B HACTOsLIee
BpeMsl MPU3HAKM MOTYT MPUMEHSTbCA TaKXe B CBA3U C JAPYTUMH THUIAMU COUYJIEHEHHBIX
TPAHCIOPTHBIX CPENCTB, BKJOUYAs pa3JUYHbIE THUIbl COUJIEHEHHBIX MOrPY30YHBIX MAIIUH,

TAra4e, yINIOTHUTENEH, SKCKaBaTOPOB U MALUH JJIs1 CHOCA, HaIpUMep.
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[0049] DNEeKTPOHHOE YCTPOHCTBO, COAeprKallee SIIEKTPOHHBIE CXEMbl, MOXET OBITh
YCTPOICTBOM sl peaii3allid MO MEHbLIEH Mepe HEKOTOPbIX BApPUAHTOB OCYLIECTBJIECHUS
HACTOSLIIETO M300peTeHUs], TAKUX KaK OIepalnuy, NMPOUJUIIOCTPUPOBAHHbBIE B CBsI3U C (ur.3.
VYCTpOICTBO MOXKET BXOAUTb B COCTaB IO MEHBbIIEH Mepe OJHOIO BBIYMCIUTEIBHOIO
yCTPOMICTBA, MOAKIOYEHHOIO K CHCTEME YIPABIEHHs IIAXTHOIO TPAHCIOPTHOIO CPENCTBa,
TAKOTO Kak TPaHCIOpPTHOEe cpeacTso 20, MM MHTErpupoBaHHOro B He€. Takas cucrema
yTpaBJIEHUS] MOXKET OBbITh MHTEJUIEKTYaJIbHOH OOPTOBOI CHCTEMOM YIPaBJICHHUS, YIIPABIISIOLICH
paboTol pa3NMYHBIX TMONCHUCTEM TPAHCIOPTHOIO CPEACTBA, TAKUX KAaK THIPABIHYECKAs
CHUCTEMa, IBUraTejib, CUCTEMa TPAHCMHUCCHH U Tak fajiee. Takue CUCTEMBI YIIpaBJIE€HUS YaCTO
OBIBAIOT pPACHpENENeHHBIMH W BKJIOYAIOT B ce0s MHOKECTBO HE3aBHCHUMBIX MOMYJIEH,
COeIMHEHHBIX, HAPUMEP, CUCTEMOM IUH y3JI0B ceTH KouTposuiepos (Controller Area Network,
CAN). B HekoTOpbIX BapHaHTaX OCYIIECTBICHUS YCTPOHCTBO TMpPENCTaBisieT CoOOi
TOTMOJTHUTENBHOE 000PYIOBAHNE K IIAXTHOMY TPAHCIIOPTHOMY CPEICTBY.

[0050] Ha ¢urS mnokaszaH npumep yCTPOWCTBA, CIMOCOOHOTrO MONJEPKHBATH I10
MEHbILIEH Mepe HEKOTOpble BapHAHThI OCYLIECTBICHUS HACTOSIIEr0 H300pETEeHUs.
[MponmumocTpupoOBaHO YCTPOUCTBO S0, KOTOPOE MOXKET COINEpPKaTh MM Peain30BbIBATh OJIOK
20 ympaBiieHUsi, TIOKA3aHHBIA BbIMIEe. YCTPOWCTBO MOXKET OBITb CKOH(DUTYPUPOBAHO ISt
BBIMIOJIHEHUSI [0 MEHbLIEH Mepe HEKOTOPbIX BApPHAHTOB OCYILECTBJEHUS, OTHOCSLIUXCSA K
OTIpeNIeNICHUIO OTHOLIEHHS] OPUEHTALIUN MEX]ly YaCTsIMU TPAHCIIOPTHOIO CPEACTBA.

[0051] B cocraB ycrpoiictBa 50 Bxonut mpoueccop S1, KOTOpbI MOXKET COAEp:KaTh,
HalpuMep, OAHOSACPHBIN WM MHOTOSIAEPHBIN IIPOLIECCOP, IPU 3TOM OJHOSAAEPHBII IPOLIECCOP
COZEP KUT OAHO sAPO 00pabOTKH, & MHOTOSIAEPHBII POLIECCOP CONEPKUT Ooiee OMHOTO sIapa
obpaborku. [Tpoueccop 51 mokeT conepskarh Oojiee oqHOTO mporeccopa. [Ipoueccop MoxkeT
comepXkarb IO MeHbIIeH Mepe OOHY CIEeLUATU3UPOBAHHYI0 HHTETPAIBHYIO CXEMY
(Application-Specific Integrated Circuit, ASIC). TIpoueccop MoxeT comepskaTh MO MEHBIIEH
Mepe OfHY MPOrpaMMHUpPYEMYIO0 Tojb3oBaresieM BeHTWIbHYIO Marpuny (Field-Programmable
Gate Array, FPGA). IIponeccop MoxkeT OBITh CPEACTBOM JUISL BBIITOJHEHHUS STAIOB Cr1ocoda B
ycrpotictBe. Ilpomeccop MokeT OBITH BBIOJHEH C BO3MOXKHOCTBIO, MO MEHbIIEH Mepe
YaCTUYHO, C MIOMOLIBI0 KOMITBIOTEPHBIX KOMaH/, BBIMOIHATH AEHCTBHS.

[0052] VYerporicteo 50 mMoxer copepkarb namsaTb S52. IlamsaTe MOXET comep:KaTb
OTIEPATHBHYIO MaMATh W/WJIN MOCTOSHHYIO MaMATh. [[aMsATe MOXKeT OBITh, 10 MEHbIIEH Mepe
YaCTUYHO, AOCTYNMHON aysi mpoueccopa S1. IlamaTe MOXeT, MO MEHbIIEH Mepe 4aCTUYHO,
BXOOUTb B cocTaB mpoueccopa 51. IlamaTe moxer ObITh, MO MEHbIIEH Mepe YacCTUYHO,
BHEIIHEH MO0 OTHOLIEHUIO K YyCTPOUCTBY 50, HO OCTYNHOU AJIst yCTpoKcTBa. IlaMaTs 52 moxer

OBITH CPENCTBOM JUIsl XpaHEHUs HH(pOpMALMU M napaMeTpoB 54, BIUAIOIMX Ha padory
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yCTPOICTBa, TakUX Kak MOJENb OKpyXKarolled cpenbl M MapameTphl, YMNPaBJSIIOLIME I10
MEHbIIIEH Mepe HEKOTOPbIMU M3 OINEepaluii, NPOWJIIIOCTPUPOBAHHBIX BhllIe. IlaMATh mMoxer
COIEP>KATb KOMITBIOTEPHBIA MPOrpaMMHBIM KOA 53, BKJIIOYAsh KOMIIBIOTEPHBIE KOMAaHJBbI,
KOTOpblE  IPOLECCOP  HACTPOEH  BBIMONHATHL. Korma  KOMIBIOTEPHbIE — KOMAaHIBbI,
CKOH(UTYpUPOBaHHBIE MJISI TOrO, YTOOBI MOOYAMTH MPOLECCOP BBIIONHATH OINpPEAETICHHbIE
AENCTBHS, XPAHSTCS B MAMSITH, & YCTPOWCTBO B LIEJIOM BBIOJIHEHO C BO3MOXKHOCTBIO paboTaTh
MoJl YIpaBJI€HHEM TpOoIleccopa C HCIONb30BAHUEM KOMITBIOTEPHBIX KOMAaHJ U3 MaMsTH,
NPOLIECCOP W/WIIM €ro MO MEHbLICH Mepe OOHO sAApo 0OpabOTKH MOXKHO pacCMaTpUBaTh Kak
HACTPOEHHOE /JIsl BBIMOJIHEHMSI YKa3aHHBIX ONpeNieNIeHHbIX TeHCTBUI.

[0053] VYerpotictBo 50 moxer comepkarth OJOK 55 CBs3H, COnepsKalluil MmepenaTduk
/. npueMHHK. [lepenaTyuk U NMPUEMHHK MOTYT OBITh BBIOJHEHBI C BO3MOXKHOCTBEO
nepenaBarb U MPUHUMATh, COOTBETCTBEHHO, HH)OPMALIMIO B COOTBETCTBUH 10 MEHbBINEH Mepe
C OJHUM COTOBBIM WJIM HE COTOBBIM CTaHAApTOM. llepenarynk w/Miu MPUEMHHUK MOTYT OBITH
BBITTOJTHEHBI C BO3MOJKHOCTBIO Pa0OTaTh B COOTBETCTBHU CO CTAHAAPTOM IIOOATBHON CHCTEMBI
mobmbHON cBsi3u (Global System For Mobile Communication, GSM), mupoKonoiIocHOro
MHOXKECTBEHHOTO JOCTyma ¢ KOmoBbiM pasnenenneMm kaHaioB (Wideband Code Division
Multiple Access, WCDMA), nonrocpounoro passutusi (Long Term Evolution, LTE), rHoBoOI
texHonorun panuopoctyna 3GPP  (New Radio Access Technology, N-RAT), IS-95,
6ecnipoBonnoi yokanbHOU cetu (Wireless Local Area Network, WLAN) w/umu Ethernet,
Harpumep. YcTpoicTBo 50 MOXKET comepkaTh npueMonepenardyuk omkHei 30Hb1 csizu NFC.
ITpuemonepenarunk NFC moxer noanepkuBarh 1o kpaiiHell mepe onHy TexHonoruto NFC,
takyto kak NFC, Bluetooth, Wibree nin aHajJOrHYHbIE TEXHOJIOTHH.

[0054] VYerporictBo S0 MOKET comepskarh nosb3oBareabekuii nuaTepdeiic Ul unu ObITh
noakimoueHo k Hemy. Ul moxer comep:kaTb MO MeHbIIeH Mepe OAHO W3 CIEAYIOLIEro:
aucIie 56, TMHAMUK, YCTPONUCTBO 57 BBOMA, TAKOE KaK KJIaBUATypa, JXKOWCTUK, CEHCOPHBIN
skpan U MukpodoH. [lomb3oBarenb MOXKET YNPaBIATbH YCTPOMCTBOM M TPAHCIIOPTHBIM
CPEICTBOM TIOCPEICTBOM IIOJIb30BATENILCKOrO HHTep(deiica, Hampumep, ISl yIPaBIEHHS
TPAHCIIOPTHBIM CPEICTBOM M UCIIOJNIb30BAHHS €r0 HHCTPYMEHTOB, H3MEHEHUs] OTOOPasKaeMbIX
n300pakeHUH, yIpaBlieHUs] AEUCTBHUSIMHE T10 3arpy3Ke/pa3rpy3Ke U TaK Jajee.

[0055] YerpoiictBo 50 MOXKeT TOMONHUTENBHO COAEpsKaTh W/UIH OBITh MOIKITFOYEHO K
JOTOJTHUTENBHBIM OJIOKaM, YCTPOMCTBAM M CUCTEMaM, TAKHM KaK OJHO WJIM 0oJiee CEHCOPHBIX
ycrporictB 58, Takmx kak ckaHep(-pl) 40a, 40b, wnm npyrue CEHCOpPHBIE YCTPOMHCTBA,
BOCIIPUHUMAIOIIME OKPYXKAOIIYKO cpeny ycrpoictea 50 uiM CBOWCTBA TPAHCIOPTHOIO

CpEACTBa, HAIPUMEP BpallleHHe Koyeca.
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[0056] ITpoueccop 51, mamsite 52, Onok 55 CBA3M M MONB30BATENbCKUN HUHTEpGEc
MOTYT OBITH COEAMHEHBl MeEXIy COOOH 3JIEKTPUYECKMMM BBIBOAAMM, BHYTPEHHHMH IIO
OTHOLIEHUIO K YCTPOHMCTBY 50, MHOXKECTBOM pasjMuHbIX criocoboB. Hampumep, kaxnoe u3
BBILIEYTIOMSIHYTBIX YCTPOMCTB MOXET OBbITh OTHENbHO MOAKIIOYEHO K IJIABHOW IIMHE,
BHYTPEHHEH [0 OTHOLIEHUIO K YCTPOMCTBY, YTOOBI YCTPOWCTBA MOIIM OOMEHHBATHCS
urpopmarmein. OHaKo, 11 CHELUANICTA B JAHHON 00IaCTH TEXHUKHU JOJDKHO OBITh OYE€BUJTHO,
5TO TOJBKO ONUH MPUMEP, M B 3aBHCUMOCTU OT BapHaHTa OCYIIECTBJIEHUS MOTYT OBITb
BbIOpaHBl PA3IUYHBIE CIIOCOOBI COENMHEHHUS MEKAY COOOM MO MEHbIIeH Mepe ABYX U3
BBILIECYTIOMSIHYTBIX YCTPOWCTB, HE BBIXOISIINE U3 00beMa OXPaHbl HACTOSILIETO H300PETEHHSL.

[0057] Crnenyer moOHMMATh, YTO PACKPBIThIE BAPHUAHTHI OCYIIECTBJICHUS] U300peTeHUs
HE OIrPaHUYMBAIOTCS] KOHKPETHBIMM CTPYKTYpPaMmHM, 5TalaMHu IpoLecca WIN MaTepUallaMy,
pPacKpbITBIMU B JaHHOM JIOKYMEHTE, HO pacnpOCTPaHSIOTCS HAa WX OSKBUBAJIEHTHI,
NPU3HABAEMBIMH CIIEI[HAUCTAMHA B COOTBETCTBYIOLIMX OONACTAX TEXHHUKU. Takke clemyer
MIOHUMATb, YTO UCIOJIb3yeMasi 34€Chb TEPMUHOJIOTHsI UCIIONB3YETCsl TONBKO C LIEJIbI0 OMUCAHUS
KOHKPETHBIX BAPUAHTOB OCYILECTBJICHUS U HE MPEAHA3HAYECHA [JIs1 OTPAHUYECHUSI.

[0058] PasnuuHble ONMUCaHHbIE NPU3HAKH, CTPYKTYPbl MM XapaKTEPUCTUKU MOTYT
ObITh OOBENUHEHBI JFOOBIM IMOAXOMSAINMM OOpa3oM B OOHOM MM Oonee BapuaHTax
OCYLIECTBJIEHUs. XOTs BbILIENPUBEICHHbBIC TPUMEPBI UITFOCTPUPYIOT NPUHLIUIBI HACTOSLIErO
N300peTeHNst B OHOM WM 0OoJiee KOHKPETHBIX MPUJIOKEHUSIX, AJIS CIIELUAINCTOB B JaHHOM
obnmacTi TeXHUKH OyaeT OYeBUIHO, YTO MHOTOYMCIIEHHble Moaupukauuu B (opme,
UCITIOJIb30BAHUM M JIETAJSIX PEANN3aLM MOTYT OBbITh BBIIOJHEHbI 0€3 HCIONb30BAHUS
M300peTaTeNnbCkoro BKJIQJA M HE OTCTymash OT IPHUHIMIIOB W KOHLENLUH H300peTeHus.
CoOTBETCTBEHHO, HE MPEIOJaraeTcs, YTo HaCTosAlIee N300PETeHNne OrPaHUYEHO 4YeM JInbo,
KpOMe MyHKTOB (pOpMyIIbl H300pETeHHS, U3JIOKEHHON HUXKE.

[0059] ['marosbl «conepskaThy» M «BKJIIOYATh B Ce0s» UCTIONB3YOTCS B 3TOM JIOKYMEHTE
KaK OTKPBIThIE MPU3HAKH, KOTOPBIE HE UCKITIOYAIOT U HE TPEOYIOT HAINYHS HE MEePEUHCICHHbBIX
npu3HakoB. [Ipyu3HaKy, M3JIOKEHHBIE B 3aBUCUMBIX IYHKTaX (POPMYJIbl H300PETEHUS, B3AaHMHO
cBOOOTHO KOMOMHHPYIOTCSI, €CJIH SIBHO He yKa3aHo nHoe. Kpome Toro, cienyer moHNMaTh, 4To
UCTIONIb30BaHUE (OPMBI  €IMHCTBEHHOTO YHCJIA B 3TOM JOKYMEHTE€ HE HCKIFOYaeT

MHOXECTBCHHOCTH.



POPMWIA U30BPETEHUA:

1. YerpolicTBO, copep:kaliee CpeacTBa, BBIITOJIHEHHbBIE C BO3MOKHOCTBIO BBINOJIHATH!

noayuenue (310) nepBbIX NaHHBIX U3MEPEHMUS, TOIYUEHHBIX C MOMOLIBIO TIEPBOrO
CKaHepa, IOAKJIIOYEHHOIO K TIIEpBOM 4YaCTH COYJIEHEHHOrO TPAaHCIOPTHOIO

cpenctaa (20),

nonyuenue (320) BTOPBIX JaHHBIX U3MEPEHUs], TIONIYYEHHBIX C MOMOIIBI) BTOPOTO
CKaHepa, COEAMHEHHOTO CO BTOPONM YaCTbI0 COYIEHEHHOTO TPaHCIIOPTHOIO

Cpeacrtsa, Mpru 5TOM BTOpPasa 4aCTb IIAPHUPHO COCAUHEHA C nepBoﬁ JacCThbIO,

onpenenenue (330) opueHTaMKM TEpPBOM 4YaCTH HAa OCHOBE TEPBBIX JAHHBIX

N3MEPEHUA U OpUCHTALIUN BTOpOI\/'I YaCTH Ha OCHOBE BTOPbBIX JaHHBIX U3MEPCHUS,

onpenenenue (340) 3HaueHUs yria MEXKAY MEPBOM YaCThIO M BTOPOW HYACTHIO HA

OCHOBE OPUEHTALMU [IEPBOM YaCTH U OPUEHTALMU BTOPOU YacCTH, U

NPUMEHEHNE 3HAYCHUs yIIa WM 3HAYE€HUs yIiia mocie nanbHeimeld oOpaboTku B

Ka4€CTBC 3HAYCHUA yIila TOBOPOTA COUWJICHEHHOTI'O TPAHCIIOPTHOI'O CPEACTBA.

2. VYerpoiictBo mo m.1, B KOTOPOM YINOMSIHYTBHIE CPEACTBA JOMOJHUTEIBHO BBINOIHEHBI C
BO3MOXKHOCTBIO MPENOCTABIIATh 3HAYECHHE yIVIa 3HAYEHUE yINla WA 3HAYECHUE yIVIa 3HAYCHHE
yIJia ToCJie AOTOIHUTEIBHON 00pabOTKHN B KaUeCTBE BXOIHBIX JAaHHBIX JJISI IO MEHbIIEH Mepe
ogHOro koHTpojutiepa (30) TPaHCIIOPTHOTO CPEACTBA B aBTOHOMHOM PEXHME BOXICHUS, MPH
5TOM YNOMSIHYTBIM IO MEHbIIEH Mepe OAUH KOHTPOJUJIEP BBINOJHEH C BO3MOXKHOCTBIO
BBINIOJIHAT 110 MEHBLIEH Mepe ONHO U3 CIEAYIOLIErO: OLCHKA MPOABUKEHUS TPAHCIIOPTHOTO
CpencTBa, OMpeAesieHHe WM OOHOBJEHHWE MyTH AJI TPAHCIOPTHOTO CPEACTBA BO BpeMs
JOBIKEHUSI YW TeHepalusl YNPaBJSIOMMNX CUTHAJIOB AJIS M3MEHEHUsS COOTHOILUIEHUS MEXIY

OpUEHTalMeN epBOM YaCTH U OPUEHTALIUEN BTOPOM HaCTH.

3. YcTpoicTBO 10 TIOOOMY U3 MPEAIIECTBYIOMUX MYHKTOB, B KOTOPOM CKaHEPbI BBIMIOJHEHBI C
BO3MOXKHOCTBIO T€HEPUPOBATh JAHHBIE TPEXMEPHOTO 00Jiaka TOUEK, a YIOMSHYThIE CPEACTBA
JOTIOJTHATETBHO BBITIOJIHEHBI ¢ BO3MOXKHOCTBIO BBITIONHSATD. onpeaenenue (330) opueHTanuu
TIEPBOM YaCTH W/WJTH OPUEHTAIIMH BTOPOU YaCTH Ha OCHOBE JAHHBIX TPEXMEPHOT0 00J1aKa TOUEK

U TPEXMEPHOI MOAEIIH OKPY>KAIOIIEeH CPeabl.

4. YcrpoiictBO mo m.3, B KOTOPOM YIOMSIHYTBHIE CPEICTBA JOIMOJHUTEIBHO BBINOJIHEHBI C
BO3MOXKHOCTBIO T€HEPHPOBAaTh U OOHOBIIATH TPEXMEPHYIO MOJAENb OKPYKAIOIIEeH Cpenbl Ha

OCHOBEC JaHHbIX CKAHUPOBAHUA 110 MEHbIIIEH MEPE OT OAHOIO U3 CKAHEPOB.
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5. VcrpoiictBo mo moO0OMy U3 MPENUISCTBYIOLIMX IyHKTOB, B KOTOPOM CpENCTBa
JOTIOJTHUTENBHO BBIIOIHEHBI C BO3MOXKHOCTBIO ONPENENATh MO3ULNI0 U OPUEHTALMIO TIEPBOH
YJaCTH W/WUJIM BTOPOH 4aCcTH Ha OCHOBE OOHAPYKEHUSI ONTOPHOTO OOBEKTA B IIEPBON YACTH W/WIIH

BTOpOI\/'I YaCTH B JaHHBIX TPEXMEPHOTO CKAHUPOBAHUS.

6. YCTpOHCTBO 1O I00OMY M3 IPEIIECTBYIONINX MyHKTOB, B KOTOPOM YIOMSIHYTBIE CPEICTBA
JOTIOJIHUTEJIBHO BBIITOJIHEHB! C BO3MOXKHOCTBIO BBIITOJIHATS!
- OTIpeeNIeHIe OPUEHTALIMH TIEPBOTO CKaHEPa Ha OCHOBE MEPBbIX TaHHBIX U3MEPEHHS,
- OTIpeZieNIeHNe OPUEHTALIUH TIePBOIl YaCTH HAa OCHOBE OPHEHTALINH IIEPBOTO CKaHepa,
- OTIpeNieJIeHNe OPUEHTALU BTOPOTO CKaHEPa HA OCHOBE BTOPBIX TAHHBIX U3MEPEHUS,
u

- OIIPECACIICHUE OPUCHTALUU BTOpOI\/'I HaCTHU Ha OCHOBC OPUCHTALIMU BTOPOr0 CKaHEpa.

7. YcTpoiicTBo 1o r000My U3 MPEAIIECTBYIOIINX MYHKTOB, B KOTOPOM YIIOMSIHYThIE CPEICTBA
JOTIOJIHUTENBHO  BBIMOJHEHbBl C  BO3MOXKHOCTBKO — OCYLIECTBJISITH  yIpaBleHUE IS
NPENOTBpAllleHNs] CTOJKHOBEHHII Ha OCHOBE JaHHBIX O TeOMETpPUM TIEepPBOM YacTH,
COMOCTABJICHHBIX C MO3ULUEN U OPUEHTALUEH MePBON YaCTH, U JaHHBIX O FT€OMETPUU BTOPOU

qacTu, CONIOCTAaBJICHHLBIX C HOSI/ILII/IGI\/'I " OpUCHTALUA BTOpOI\/'I HacCTH.

8. YcrpolictBo mo moOOMy M3 NMPEAbIAYIIMX IYHKTOB, B KOTOPOM YIIOMSIHYTBIE CPEICTBA
JOTIOJIHUTENBHO BBINOJIHEHBI C BO3MOKHOCTBIO!
- Te€HepHpOBaTh IEPBbIA MPOrHO3 MO3ULMM W/WIA OPUEHTALlMM NEPBOM 4YacTH Ha
OCHOBE TEPBBIX MAHHBIX H3MEPEHHs W BTOPOH TPOTHO3 TO3ULMU W/WUJIH
OpPHEHTAIIMH BTOPOIl YaCTH Ha OCHOBE BTOPBIX NaHHBIX U3MEPEHMUs], U
- TMPUMEHSTh NEPBbI MPOrHO3 U BTOPOM MPOTHO3 Il KOMIIEHCALMH PA3HULIBI BO

BPEMECHU BBIUHUCIIEHUH MECXKAY BbIYUCIICHUAMUA OJIsA HepBOfI HyaCTHu U BTOpOﬁ HacCTH.

9. Tlon3eMHOE COYJIEHEHHOE TPAHCIIOPTHOE CpeacTBO (20), comep:kainee MePBYIO KOPITYCHYIO
4acTh (22) U BTOPYIO KOPITYCHYIO 4acThb (24), mpu 3TOM BTOpasi KOPIyCHAsl 4acTh LIAPHUPHO
COEIMHEHA C IEPBOM KOPITyCHOM YacThi0, IEPBbIi ckaHep (40a) COenMHEH ¢ ePBOil KOPIYCHON
9acThIO, a BTOpOi ckaHep (40b) coennHeH CO BTOPOH KOPIyCHOH YacThiO, MIPHU 3TOM MAIlIMHA

COEPIKHUT YCTPOUCTBO MO JIroOomy m3 . 1-8.

10. TloazemMHOE COWJIEHEHHOE TPAHCIOPTHOE CPENCTBO MO M.9, B KOTOPOM TPAHCIOPTHOE
CPEICTBO MPEACTABISIET COOON OHO M3 CIEAYIOLIErO: MOA3EMHOE MOrPY304HOE YCTPOHCTBO,
NIOZI3€MHOE MOBEMHOE YCTPONUCTBO, NOA3eMHasl OypoBasi MalliHA U MOA3EMHOE YCTPOMCTBO

HETIPEePBhIBHOMN OOBIYH MOJIE3HBIX HCKOMTAEMBbIX.



11. Crioco0, BKIFOUarOIIHi B ceOst:

nosayudeHue (310) nepBbIX HaHHBIX MU3MEPEHMUS, TOIYUEHHBIX C MOMOIIBIO TIEPBOTO

CKaHEpa, NOAKJIFOYCHHOI'O K nepBoﬁ HaCTHU COWICHECHHOI'O TPAHCIIOPTHOI'O CPEACTBA
(20),

nonyudenue (320) BTOpbIX JaHHBIX W3MEPEHUs, TOJIYYEHHBIX C IOMOIIBIO BTOPOIO

CKaHe€pa, COCAUHEHHOIoO CO BTOpOfI JaCTblO COYJICHEHHOI'O TPAaHCIIOPTHOIO

CpE€ACTBA, IIPU 5TOM BTOpPaA 4aCThb MIaPHUPHO COCAUHCHA C nepBoﬁ JacCThbIO,

onpenenenue (330) opueHTAlMM TEPBOM 4YaCTH HAa OCHOBE TEPBBIX JAHHBIX
U3MEPEHHUsI U OPUEHTAIIMN BTOPOM YaCTH HA OCHOBE BTOPBIX JAHHBIX U3MEPEHUS,

onpenenenue (340) 3HaUeHUs yrjia MEXAy MEPBOM YacTbIO U BTOPOW HYaCThIO HA

OCHOBE OPUEHTALMHU [IEPBOM YaCTU U OPUEHTALIUU BTOPOU 4acTH, U

NPUMEHEHNE 3HAYCHUs yIIa WM 3HAYE€HUS yIia mociie nanbHeimeld oOpaboTku B

Ka4€CTBC 3HAYCHUA yIiia TOBOPOTA COUWICHCHHOIO TPAHCIIOPTHOIO CPEACTBA.

12. Cnocob mo .11, B KOTOPOM 3HAa4YEHUE yIila 3HAYSHHE YIVIa WIIM 3HAYCHUE YIVa 3HAYCHUE
yIiia OCiie JOMOJHUTENBHON 00pabOTKU MPEAOCTABISAETCS B KAUE€CTBE BXOIHBIX TAHHBIX IS
10 MEHblIEeH Mepe OAHOIO KOHTpOJulepa TPAHCHOPTHOIO CPEACTBA B aBTOHOMHOM pPEXHME
BOXKIEHHUS, NPU 3TOM YIOMSIHYTBIA IO MEHBLIEH Mepe OAWUH KOHTPOJUIEP BBIIOJHEH C
BO3MOKHOCTBIO BBITIOJIHATH 10 MEHbIIEH MEPE OAHO U3 CICAYHOLICTro: OLICHKAa MPOABUXKCHUS
TPAHCIIOPTHOIO CPENCTBa, ONpeseNeHe Wi OOHOBIEHNUE MyTU TPAHCIIOPTHOIO CPEACTBA BO
BpeMsl ABUKEHUs] U TeHEepaLiysl YIIPaBISIOIIUX CUTHAJIOB AJI1 U3MEHEHUs] COOTHOLLEHUS] MEXKIY

OpHEHTAalMel NepBOl YaCTU U OPUEHTALIUEN BTOPOH YaCTH.

13. Criocob mo m.11 wiu 12, B KOTOPOM CKaHEphl TEHEPUPYIOT JaHHBIE TPEXMEPHOTO O0JIaKa
TOYEK, & OPUEHTALIUS TIEPBOI YaCTH W/WJIH OPUEHTALIMSI BTOPOU YaCTH OTPEAEIIIeTCS Ha OCHOBE

JaHHBIX TPEXMEPHOTO 00JIaKa TOYEK M TPEXMEPHOM MOIETH OKPYKAFOIIEH CPeIbI.

14. KommproTepHast mporpamMma, cozeparasi Ko st o0ecnedeHnst BhIIOIHEHHs criocoda B

cootBeTcTBHH € 11.12 win 13 npu BeImonHeHNH B ycTpolictse (51) 00paboTKy TaHHBIX.



MOHUTOPWHI aBTOHOMHbIX
1/3 TPaHCMNOPTHbLIX CPEACTB

odur. 1
20
40a
22 28 24 400
u /
26

dur. 2



MOHUTOPWHI aBTOHOMHbIX
2/3 TPaHCMNOPTHbLIX CPEACTB

MonyyeHne NepBbIX AaHHbIX U3MEPEHMS,
MONy4YaeMbIX C MOMOLLbHO MEPBOro CKaHepa,
MNOAKMHOYEHHOrO K NMEPBON YacTu
COYNTEHEHHOr0 TPaHCMOPTHOro CpeacTBa

Mony4yeHne BTOPbIX AaHHbIX N3MEPEHUS,
Nony4aeMbixX C MOMOLLBH BTOPOro ckaHepa, —
NOAKMHOYEHHOrO KO BTOPOM YaCTX COYNEHEHHOMO
TPaHCMNOPTHOrO CPEACTBA, MPUYEM BTOpas
4acTb LUAPHUPHO CBSi3aHa C NepBON YaCTbto

OnpegeneHve opueHTauum NnepBon YacTn Ha
OCHOBE NepPBbIX AaHHbLIX N3MEPEHUS U
OpueHTaLuMmn BTOPOW YacTn Ha OCHOBE

BTOPbIX AaHHbIX N3MEPEHUS

OnpepeneHne 3Ha4YeHne yrna mexay nepsou
4acCTbHo 1 BTOPOW YaCTbH Ha OCHOBE
OpUEHTALMN NEPBOM YaCTN N OPUEHTaLMM
BTOPOW YacTun

dur. 3

310

320

330

340

_.-/

our. 4



MOHI/ITOpI/IHF ABTOHOMHbIX

3/3 TPaHCMNOPTHbLIX CPEaCTB
50
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unit 55

a 52
MaMATE D2 Aatuynkm 58

kon 83 npoveccop
napa- 51
MeTpbl 54 BXogHoe

yCTPONCTBO 57
ancnnen 56

dur. 5
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