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rOCT P NCO/M3K 18038—2023

Mpeancnoeue

1 NMOOITOTOBIEH ObuwecTBOM ¢ OrpaHUMYeHHON OTBETCTBEHHOCTbH «WMHdopMauMoHHO-aHanuTuYe-
CKUI BblYMCnUTENbHLIA UeHTp» (OO0 MABLL) Ha ocHOoBe cODCTBEHHOrO NepeBofa Ha PYCCKUIA A3bIK aHrMo-
A3bIYHOM BEPCUM CTaHOAapTa, yKa3aHHOoro B NyHKTe 4

2 BHECEH TexHun4yecknuM KOMUTETOM no cTaHpgaptu3auun TK 22 «MHdpopMaLMOoHHbIe TEXHOMOrMU»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnio 1 metponorum ot 22 aerycta 2023 . Ne 699-cT

4 HacToswmin cTaHgapT uaeHTudeH MexayHapogHomy ctangapty MCO/M3K 18038:2020 «MHdopma-
LIMOHHbIe TexHonorin. KomnetoTepHas rpaduka, obpaboTka nsobpaxeHnin n npegcraBneHme gaHHbiX 0b oKpy-
*awlLel cpege. lNpencraBneHne CEHCOPOB B CMELLAHHOW U A0NOMHEHHOW peansHocTuy (ISO/IEC 18038:2020
«Information technology — Computer graphics, image processing and environmental representation — Sensor
representation in mixed and augmented reality», IDT).

MCO/M3K 18038 paspabotan nogkomutetoM MK 24 «KomnbloTepHas rpaduka, obpaboTka n3obpaxe-
HWA W NpeacTaBneHMe daHHbIX 06 okpyXatwwein cpege» CoBMecTHOro TexHudeckoro komuteta CTK 1 «MH-
dhopmMaunoHHbIe TexHonorm» MexayHapogHowm opraHusaumn no craHgaptusauun (MCO) n MexgyHapogHom
3neKkTpoTexHuyeckon komuccum (M3IK)

5 BBE[OEH BINEPBBIE

6 HekoTopble NMONOMEHUs MEeXAYHAPOOAHOro CTaH4apTa, YKa3aHHOro B nNyHkTe 4, MOryT SBNATLCA 00b-
eKTOM naTeHTHbIX npas. MCO 1 M3K He HecyT OTBETCTBEHHOCTU 3a uaeHTUdMKaLMo NOAOBHLIX NaTeHTHbIX
npas

lNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHoseHbl 8 cmambe 26 @edepanbHOz0 3aKoHa
om 29 uwoHA 2015 2. Ne 162-03 «O cmaHdapmu3sauyuu e Pocculickol ®@edepayuu». MHgopmayus ob us-
MeHEeHUSX K HacmosilemMy cmaHdapmy rnybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
eo0a) uHghopmayUoOHHOM ykazamene «HayuoHansHbie cmaHlapmbi», a oguyuanbHbIl MeKcm U3MeHeHUl
U rnonpasok — 8 eXeMecsYyHoOM UHOPMAayLOHHOM ykazamene «HayuoHnansHbie cmaHdapmel». B cnyvae
rnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauweao cmaHdapma coomeemcemeyrouee ysedomieHue bydem
onybnukosaHo 8 bnuxaluwieM 6biNyCcKe eXeMecsyYHo20 UHGOPMayuoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmsi». Coomsemcemayoujas UHgopmayus, yeedoMIeHUe U MeKCmbl pa3Mewalomcs makxe 8 UH-
ghopmayuoHHoU cucmeme obLezo nonk3oeaHus — Ha oguuuanbHoM calime @edepansHo20 azeHmcomea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu & cemu MHmepHem (www.rst.gov.ru)

© IS0, 2020
© IEC, 2020
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

HacTosilumin ctaHaapT onpegensieT MoAens nNpeacTtaBneHus Ana uandyeckux CeHCOpPOB, KoTopkle By-
OYT MCNOMb30BaThCA B chepe TPEXMEPHBLIX TEXHOMOMMA U TEXHONOIMIA CMeLLaHHOW peansHocTWU. HacTosawui
cTaHO4apT ONUCLIBAET TPEXMEPHOE MOAENWPOBAHUE, PEHAEPUHT, 3MYNALKNIO U MHTEpdenchbl HhU3NYECKUX CEH-
copoB. B HacTosLeM cTaHaapTe Takke uanoxeH Habop NPUHLMNOB, KOHLENLWK U (DYHKLMOHAMbHbLIE BO3MOXK-
HOCTU (PU3NYECKUX CEHCOPOB, KOTOPbIE MOTYT NMPUMEHATLCA KO BCEMY CMEKTPY CTaHAAPTOB, ONpeaensioLumMx
CMeLLaHHY TPEXMEPHYHO peanbHOCTh. HacToAwmMiA cTaHaapT BKOYAET B ceba cneaylollyo MHOpMaLuuio:

- TEPMUHEI U onpefeneHusa Ana uHTepdgercos CEHCOpPOB;

- TpeboBaHua 1 0bNacTe NPUMEHEHNS;

- MoJenb npeacraBneHns Uanyeckux CEHCOPOB, KOTOPbIE MOTYT UCNOMb30BaThes B 3D-cLeHax;

- 3D-mopgenupoBaHue, peHAEPUHT U aMYNAUUS puandeckux ceHcopos B 3D-cueHax;

- npeActaBneHne atpubyToB hM3nYeckux ceHcopoB B 3D-cueHax;

- MpeacTaeneHne NoToka AaHHbIX BBOAA/BbIBOAA (hMamyeckux ceHcopoB B 3D-cueHax;

- npegcrtaBneHue nHTepderncos Ana ynpasneHus duandeckummn ceHcopamu B 3D-cueHax;

- (OYHKLUMOHANbHLIE BO3MOXHOCTU 1 6a30Bble KOMMOHEHTHI;

- COOTBETCTBYKLNE (PU3MYECKNE CBOMCTBA CEHCOPa;

- UHTepdenchl BUPTYanbLHOro U pearnbHOro Mupa;

- CUeHapuK UCNoNb30BaHUS.

Llensimu HacToALWEero ctaHgapTa ABnsTCA:

- MpefocTaBneHue 3TanoHHOM Mogenu ANs NpUNoXeHWn cMeLllaHHOoW TPEXMEPHON peanbHOCTU Ha oc-
HOBE (PM3UYECKUX CEHCOPOB;

- ocyllecTBneHne yrnpaeneHus uan4yeckMMmn ceHCopammn U KOHTPOIb MX (PU3UYEeCKUX CBOMCTB B TPeX-
MepHbIX cpeax CMellaHHOW peanbHOCTH;

- npefocTaeBneHne B3anMo3aMeHseMon MHOpPMaLUOHHOW MoZdernu, HeobxoaMmMon Ansa obMeHa gaHHbI-
MU MeXOy NPUNOXEHUSMN CMELLIaHHOW pearnbHOCTU HA OCHOBE CEHCOPOB W NS UX XPaHEeHUS;

- obecneyeHne NogOoepXKK NOMbL30BATENBCKUX UHTEP(ENCOB B TPEXMEPHbLIX MUPaX CMELLAHHON pearnb-
HOCTM;

- obecneyeHvne NooaepKKn MHTEPdENCoB U3NYECKMX CEHCOPOB B TPEXMEPHLIX MMpax CMeLlaHHOW
pearnbHOCTU.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MHdopmayMoOHHbIEe TEXHONOTUMU

KOMMNBbLIOTEPHASA TPA®UKA, OBPABOTKA U3OBPAXEHUW U NPEACTABNEHUE OAHHbIX
OB OKPYXAHILLENA CPEQE

lMpeactaBneHWe cCeHCOPOB B CMeLUaHHOW U JOMONMHEHHON peanbHOCTH

Information technology.
Computer graphics, image processing and environmental representation.
Sensor representation in mixed and augmented reality

Oarta BeepgeHna — 2024—01—30

1 O6bnactb npuMeHeHus

HacTtoswumin ctaHgapT onpedensieT CTPYKTYpY U MHpOpMaLWOHHY 3TanoHHY0 Modenks Ans npeacTas-
NEeHUs TpeXMepHbIX MMPOB CMELLAHHOW peanbHOCTU Ha OCHOBE CEHCOpOB. B HacTodlwem cTaHgapTe nanara-
IOTCS KOHLeNnuMn, MHopMaLMoHHAsa Modenb, apXuTekTypa, yHKLUUN CUCTEM M CNocoBbl MHTerpauum BUpPTY-
anbHbIX TPEXMEPHbLIX MUPOB M (PU3NYECKMX CEHCOPOB AN CO34aHus MPUMOXKEeHWA CMEeLaHHOW peanbHOCTK
¢ uHTepdencamm U3MYEcKMX ceHcopoB. HacTosawmniA cTaHaapT Takke onpenenset dopmaTt obmeHa, He-
obxogumbii Ans obMmeHa faHHbIMK MEeXAy NPUITOKEHUAMW CMELLAHHOW peanbHOCTWM Ha OCHOBE (DU3NYECKNX
CEHCOPOB W ANS UX XpPaHEeHuUS.

HacTtoswumi ctaHOapT onucklBaeT cnegywlne yHKUNOHANbHbIE BO3MOXHOCTH!

- npegcrtaBneHue pusmyeckmnx ceHcopor B 3D-cueHax;

- onpepneneHve gunan4ecknx ceHcopoB B 3D-cueHax;

- npeacTaeneHue QyHKUWOHaNbHbIX BO3MOXHOCTEN Kaxaoro dpmsndeckoro ceHcopa B 3D-cueHax;

- npegcrtaBneHne huanMyeckx CBOMCTB Kaxaoro huamnyeckoro ceHcopa B 3D-cuenax;

- ynpaeneHve guandeckumMmn ceHcopamu B 3D-cueHax;

- UHTepdenc c nHdpopmaumen o pusndeckux ceHcopax B 3D-cueHax.

HacTtoswumin cTaHgapTt onpegenseT 3TanoHHY0 Modenb ANG NPUNoXeHW cMeLllaHHoM peansHOCTU Ha oc-
HOBE (hM3NYECKMX CEHCOPOB ANA NpeacTaBneHns n obMeHa pyHKUMaAMKU husnyHecknx ceHcopos B 3D-cueHax.
HacTtosAwmiA cTaHaapT He ONMCLIBAeT KOHKPETHbIe chusnyeckne nHtepdelicel, Heobxoaumble Ana ynpaeneHms
hU3NHECKUMK YCTPOINCTBAMM, @ CKOPee AaeT onpeaeneHune obLmnx PyHKUMOHanbHbIX MHTepdEeNncoB, KOTOPLIe
MOryT B3aUMO3aMEHSIEMO UCMONb30BATLCH MEXAY NPUNOXKEHUAMMU.

HacTosawumin ctaHgapT He COAEPXMUT ONUCAHUS peanu3al i KOHKPETHBLIX MPUAOXKEHWIA C MOMOLL IO onpe-
OeneHHbIX (PU3NYecKnx CEHCOPHbLIX YCTPOWCTB. HacTosAwmi cTaHa4apT He onnckiBaeT reHeprpyemMyo KOMMbHo-
TepaMm MHPOPMAaLMD CEeHCOPOB C WMCMOMb30BaHWEM KOMMbIOTEPHbLIX YCTPOWCTB BBOAA/BbIBOAA, TaKMX Kak
Mbilb MW KnaBuaTtypa. CeHCcopbl B KOHTEKCTE HACTOALEro AOKYMeHTa npeactaBnsioT cobon dumandeckre
CEHCOpHbIE YCTPOWCTBA B peanbHOM MUpE.

2 HopmMmaTtuBHbIe CCbINKKU

B HacTosawem CTaHOapTe HOPMAaTUBHbBLIE CCbhINTKWM OTCYTCTBYIOT.

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

B HacToslWeM cTaHOapTe NpUMEHEeHbI crieyiolue TEPMUHBI C COOTBETCTRYHOLLMMU ONPeaeneHUsIMH.

NCO n M3K BenyT TepMuHonorvyeckue 6asbl JaHHBIX AN MCMOMNB30BaHUS B CTaH4ApPTax Mo criefyto-
WMM agpecam:

- nnartcopma oHnanH-npocMmoTpa NCO: goctynHa no agpecy hitps://www.iso.org/obp;

- OnekTtponeaua M3K: goctynHa no agpecy http://www.electropedia.org/.

3.1 3D-06bekT (3D object): Habop BepwuH B 3D-npocTpaHCcTBE, COEAUHEHHBIX MOCPEACTBOM pasnuy-
HbIX reoMeTpUYecKnX 0OLEKTOB, TaKUX Kak TPEYTONbHUKU, MUHUA, KPVMBEIE MOBEPXHOCTW U T. A.

3.2 pononHeHHana peanbHocThk; AR (augmented reality, AR): IHTepakTMBHOE BOCNpuATNE cpeabl pe-
anbHOro MMpa, Npyu KOTOPOM 0OBLEKTLI, HAXOASLWMECS B peanbHOM MUpe, AOMNOMHAITCA CO34aHHON KOMMbIO-
TepoM nepLenTUBHOW WHopMaLVen.

3.3 ceHcop Kamepbl (camera sensor): CeHcop (3.26), KoTopblid 0OHapyxuBaeT 1 npeobpasyeT onTu4ye-
CKOe 1300paxKeHne B 3NEeKTPOHHbIA cUrHan.

3.4 cuctema BugeoHabnwogeHusa; CCTV (closed-circuit television, CCTV): Cuctema BugeoHabnwoge-
HWA, KOTOPas UCMonb3yeT BUAEOKaMepbl ANA NepefaYn curHana Ha onpeaeneHHslii Habop MOHUTOPOB B ApY-
rom MecTe.

3.5 xuMmuyeckmin ceHcop (chemical sensor): CeHcop (3.26), KOTOPbIM MOXET aHanu3upoBaTb U Npeso-
CTaBnsATb UHPOPMaLMNID O XMMUYECKOM COCTaBe CPefbl, B KOTOPOW OH HaxoAMTCs, TO eCTb O XWOKUX UNu
rasoBbIX cpeaax.

3.6 anekTpu4veckum ceHcop (electric sensor): CeHcop (3.26), KOTOpLIN NCCNEayeT U3BMEHEHWE 3MEKTPU-
YECKUX UMW MarHUTHLIX CUTHANOB B 3aBMCMMOCTW OT COCTOSIHUS Cpeabl.

3.7 ceHcop cpeabl (environment sensor): CeHcop (3.26), KOTOPbIN OTCNEXUBABT OTHOCUTENbHYIO BaX-
HOCTb, OCBELUEHHOCTb, AaBMNeHne u TeMmnepartypy.

3.8 ceHcop pacxoga (flow sensor): CeHcop (3.26) ons onpegeneHys CKOPOCTW MNOTOKA »KUOKOCTH.

3.9 ceHcop cunsl (force sensor): CeHcop (3.26) peaucTtopa aAnsa onpeaeneHuns cuMbl, 3Ha4eHUe Conpo-
TUBMEHWNSI KOTOPOrO U3MEHSIETCS NP NPUIOXKEHUN CUMbI UMW AABNEHNUS.

3.10 rnobanbHas HaBurauMoHHas cnyTHUKoBas cuctema; GNSS (globally navigation satellite system,
GNSS): CnyTHMKOBas HaBUrauMoHHasA cucTemMa c rnodanbHbIM NOKPLITUEM.

3.11 cTaTUCTUYECKU YHUKaNbHbIN naeHTudunkaTop; GUID (globally unique identifier, GUID): YHuKkanb-
HbI OEHTUUKALMOHHbBIA HOMEP, UCNOMb3yeMbli B KAYECTBE MOSHTMdKKATOPa B KOMMBIOTEPHbIX CUCTEMAX.

3.12 ceHcop ocBeweHHocTu (light sensor): ®oTtoceHcop, KOTOpbIA OBGHAPYXUBAET KONMUYECTBEHHbLIE
N3MEHEHWS CBETOBOTO CUrHana.

3.13 cmewaHHasa n gononHeHHana peanbHocTb; MAR (mixed and augmented reality, MAR): Obbenu-
HeHWe peanbHOro U BUPTYanbHOMO MUPOB, BKMKYasa CMeLLaHHY peanbHOCcTb (3.14) u JonoMnHeHHY peanb-
HOCTb (3.2).

3.14 cmewaHHana peanbHocTb; MR (mixed reality, MR). OfbeanHeHne peanbHOrO M BUPTYasrbHOMO
MWPOB ANSA CO34aHUSA HOBbIX CPEL, B KOTOPbIX (OU3NYECKUE U UCKYCCTBEHHO CO3AaHHbIE OOBbEKThI CYLLECTBYHOT
COBMECTHO W B3aUMOLENCTBYIOT APYr C APYrOM.

3.15 cuctema Ha OCHOBe CMellaHHOW peanbHocTH (mixed reality system): Cuctema, koTopas cnocob-
Ha obpabaTbiBaTb NPUNOKEHMS CMELIaHHON peanbHocTH (3.14) ¢ Noaaep:KKoN (OyHKUMIA yNpaBneHus, Takmx
KaK YTeHue, 3anMcb, MMNOPT, 3KCMOPT, USMEHeHWe, oToOpaxeHWe 1 T. 4.

3.16 ceHcop aBvxeHua (movement sensor): CeHcop Ansi oBHapyXeHWs1 U3MEHeHUs NoNoXeHWsa 00b-
eKTa OTHOCWTENbHO OKPYKaIKLEN Cpeabl UM U3MEHEHWS OKPYXatoLlel cpeabl OTHOCUTENbHO 06bekTa.

3.17 ceHcop coaepXaHusa Kucnopoaa (oxygen sensor): 3neKTpoHHOE YCTPOWCTBO, U3MepsitoLLee ypo-
BeHb codepxanusa kucnopoga (O,) B aHanManpyemoii rasoBoi Mnu Xnakon cpege.

3.18 ceHcop oBHapyxeHua 4acTtuy (particle sensor): CeHcop ana oBHapyXeHWsi, OTCNexWBaHWUs
n (MNK) nOeHTUOUKaLMN BbICOKO3HEPTETUYECKMX YacTul.

3.19 domsmnyeckoe yctpoincTeo (physical device): PeanbHoe ycTpoicTBO, cogepikaliee ceHcop (3.26),
KOTOpbIA NPeacTaBneH BUPTyanbHbIM YCTPOWCTBOM B BUPTYyanbHOW cpeae.

3.20 dm3myueckmnin ceHcop (physical sensor): CeHcop vHTepHeTa Bellei (loT) (3.26), koTopbin obnaga-
eT PyHKUMOHaNbHOCTLI (hU3NYECKOro YyCTponcTea (3.27) B BUpPTyanbHOM TPEXMEPHOM MUpeE.

3.21 ceHcop nonoxeHua (position sensor): CeHcop (3.26), NO3BONAKLWMIA M3MEPATL MOSNOXKEHNE.

3.22 ceHcop paBneHua (pressure sensor): CeHcop (3.26), namepstowmin gasneHne (0ObIMHO rasos UK
AKugkocTten).
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3.23 nporpammupyemMbii noruyeckuin koutponnep; PLC (programmable logic controller, PLC): Kom-
NbOTEP, UCMOMNb3YeMbIA ANS aBTOMaTU3aL MK, Kak NPpaBuio, NPOMbILUNEHHbIX 3MEKTPOMEXaHUYECKMX NPOLEec-
COB, TaKUX Kak ynpasneHve obopyaoBaHWeM 3aBOACKMX COOPOYHbLIX NUHWA, aTTPAKLMOHOB UMW OCBETUTENb-
HbIX NpUBOpPOB.

3.24 ceHcop npubnwxeHus (proximity sensor): CeHcop (3.26), cnocobHbii 6e3 npsmoro huanyeckoro
KOHTaKkTa onpefensTb Hannyne nobnu3ocTh pasnMyHbIX OBGBHEKTOB.

3.25 papuo4acToTHan naeHTudukauus (radio frequency identification, RFID): BecnposogHoe ncnonb-
30BaHWeE 3MEeKTPOMArHUTHBIX Nonei AnA nepefayy AaHHbIX B LeNnsx aBToMaTU4yeckon AeHTUUKALMKN U OT-
CNeXUBaHUA METOK, pasMeLLeHHbIX Ha Pa3fNMnYHbIX 0BbEKTaxX.

3.26 ceHcop (sensor): YcTpoicTBO Ans 0OHapyeHus cobbITUI NN U3MEHEHUI B OKpYXakLleil cpefe
1 Nnepegadn MHGOPMaLUM Ha OpYrUe 3MeKTPOHHbIe YCTPoNCTBa.

3.27 ceHcop 3BYyKa (sound sensor): CeHcop (3.26), ncnonb3yeMblit ANA onpefeneHnst MHTEHCUBHOCTH
3BYKa B OKpy:alLlen cpeae.

3.28 ceHcop TemnepaTypbl (temperature sensor): CeHcop (3.26) ons obHapyKeHUs U3MEHEHUN Tem-
neparypsi.

3.29 yHuBepcanbHbIA YHUKaNbHbIA ugeHTudukatop (universally unique identifier, UUID): Ctatuctu-
YeCKM YHUKanbHbIA naeHTudukatop 128-paspsagHoe Yncno, ucnons3yemoe Ans aeHTuukaumm nHbopma-
LKW B KOMMNBIOTEPHbBIX CUCTEMAX.

3.30 BupTyanbHbIn mup (virtual world): Habop, cocTosiLmiA U3 04HOrO UMM HECKONbKMX hannos BUp-
TyanbHoW peanbHocTK (VR) 1 gpyroro mynsTMMeQuiiHOrO KOHTEHTa, KoTopbli nocrne obpaboTkm Gpaysepom
¢ noadepxkoW TexHonorun VR npegoctaBnseT nonb30BaTento WHTepPakTUBHbIE OYHKUMOHANbHLIE BO3MOX-
HOCTU, CMPOEKTUPOBaHHLIE Pa3paboTUYMKOM.

MpumedaHue — [llog TEPMUHOM «BUPTyankHas peansHocTs (VR)» NOHUMAaKTCA UHTEpaKTUBHbIE (YHKLMO-
HarnbHble BO3MOXHOCTH, CO30aHHbLIE KOMMBIOTEPOM W AOCTYMHLIE B UCKYCCTBEHHO CO34aHHOM M BMYNUMPOBAHHOW cpede.

4 NoHAaTuA

4.1 O630p

B naHHOM nmogpasgene onucbiBalTCH MOHSATUS CMELAHHOW M LOMNOSIHEHHOW peanbHOCTM Ha OCHOBE
CEHCOpPOB, BKIOYas onpegenexHve, uenv, TN ceHcopa, npeacraeneHne pusnM4eckoro ceHcopa, CUCTEMHbIE
chyHKUMM ONA CMeLlaHHoM 1 AononHeHHor peanbHocT (MAR), o6bekThl MAR, rpad cueHsl MAR 1 mup MAR.

Mup cMellaHHON peanbHOCTU COCTOWT U3 CEHCOPOB BMPTYaNbHOIO TPEXMEPHOIO MUpa WM peanbHoro
Mupa, NnpefacTaBneHHbIX B Buae 3D-00beKkToB ¢ nx puanyeckumMmy cBoicTeaMmu. Ha pucyHke 1 B KauyecTBe Npo-
CTOro NpUMepa NpeacTaBneHa CXeMmaTiuyeckas cleHa Mupa cMellaHHoN peansHocTu. Ha pucyHke nsobpaxeH
NaMsTHUK apxXUTeKTypbl B Buae BUpTyansHoro 3D-mupa ¢ ceHcopoM rnobanbHOW HaBUralMOHHOW CyTHUKO-
Boi cuctembl (GNSS) n ceHcopom cuctembl BuaeoHabnogeHns. BupTyanbHbelid MUup npeactaBnset cobon
peanbHbIA NaMATHWK apXMTEKTYpPbI, a YeNOoBeK Ha 3KpaHe sienseTca TypuctoM. MHdopmauns GNSS oTtobpa-
)aeTcs Ana OTCNeXMBaHUs nepemMeLLeHnsa TYpucTa, a peansHoe YCTPOUCTBO CUCTEMBI BUAEOHAONAEHWA Ha-
XOAUTCH B TOUKE ero peansHoro hU3nyeckoro NpucyTCTBMA B MECTe, rae pa3MelleH NaMATHUK apXUTeKTyphl.

PucyHok 1 — lMpuMep mupa cMelLaHHOW peansHOCTW Ha OCHOBE CEHCOpPOB
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[Mocne mHTerpauumn peanbHbIX OU3NYECKUX CEHCOPOB B BUPTYanbHbIA TPEXMEPHbLIA MUP UX usnye-
CK1e CBOWCTBA MOXHO C BbICOKOW TOYHOCTBIO NPEACTaBUTh B BUPTyanbHOM Mupe. B peaynbsrate o6beguHeHuns
TpexMepHoro Mupa ¢ M3NYEeCKMMWM CEHCOpaMU B peanbHOM MWpe CO30aeTcsl CMellaHHas peanbHOCTb Ha
OCHOBE CeHcopoB. [Insi cMellaHHOW peanbHOCTU B BUPTYanNbHOM TPEXMEPHOM MUpPE CO30atTCH CEHCOPLI, U
MHDOPMaLUS C HUX NepedaeTcs Mexay NpUNoXeHUsMU, a Takke Mexay BUpTyarnbHbIM U pearnbHbBIM MUPOM.
C NnomMoLLbH 3TOr0 MOXKHO ONpenennTb BO3MOXHOCTVM obMmeHa gaHHbiMyu AR/MR-npunoxeHnii B reTeporeHHbIx
BbIYMCNUTENbBHbIX Cpedax, a TakKe BO3IMOXKHOCTUW ynpaBneHns puandeckuMmn ceHcopamMm 1M KOHTpons ux gu-
3M4EeCKMX CBOWCTB B BUPTYyarbHOM TPEXMEPHOM MUpeE.

B peanbHOM MKpe cyluecTBYeT BOMbLIOE KONMMYECTBO PasnuyHbIX hnuanvecknx ceHcopor (cm. [11], [14],
[18]). Ang Toro uToGLl ynpaensaTe umu B 3D-cLeHe, 3T hU3NYeCcKNe CEHCOPbl KNaccuULMPYOTCS HA OCHOBE
WX MHPOPMALMOHHLIX TUMOB U hyHKUKMA. Tunbl U3NYECKUX CEHCOPHBIX YCTPOMCTB BKITHOYaKT B cebsa akycTu-
YeckMne 1 3BYKOBble, aBTOMODUNbHbLIE U TPAHCNOPTHBIE, XMMUYECKNE, 3NEKTPUYECKME N MarHUTHLIE CEHCOPBI,
CEHCOpbI OKpYKaloLen cpedbl M Norofbl, CEHCOPbI pacxoda v XUOKOCTHU, U3NYYeHWUs WU YacTul, HaBuraumm, no-
TNOXEHWA 1 yrna, CKOPOCTU U YCKOPEHUA, ONTUYECKME N CBETOBbIE CEHCOPbI, CEHCOPbI AaBNEHUs, CUMbl U NNOoT-
HOCTM, TEMNMOBLIE CEHCOPbI U CEHCOPLI TEMMNEPATYPLI, MPUBNKEHWUS, NPUCYTCTBUA U BugeoceHcopbl. Kaxabii
CEeHCOp NpefcTaBneH B Buae guamdeckoro ycTponcTea B 3D-cueHe Ha BU3yansHOM U (Unn) yHKLUUOHANBHOM
YpOBHE B 3aBUCUMOCTU OT NPUINOXEHUA W TUNa ceHcopa. Ha pucyHke 2 nokasaHbl CUEeHbl BHYTPU U BHE NoMe-
LEeHWI, B KaXJ0W N3 KOTOPbIX NPUCYTCTBYET MHOXECTBO (PU3n4ecknx ceHcopoB. Kaxaas cueHa npegcraensaet
coboil COOTBETCTBYWLLWIA peanbHbIi MUp. MIHpopmaunsa 1 hyHKLMW BCeX CEHCOPOB MOTyT ObiTh NpeacTaene-
Hbl B cueHax. MAR-cueHbl ¢ u3nyecknmu ceHcopamMy MOTyT MCNOMNb30BaTbCA ANA NpeacTaBneHust U aMyns-
UMK (DYHKLUIA CEHCOPOB M, CreoBaTensHo, AN yNpaBneHua ceHcopamuy ¢ nomoulbio 3D-cueHbl. OHKM Takke
MOryT BbiTb UCNONbL30BaHbI ANA yNpaeneHnsa MHpacTpyKTypon B peansHOM Mupe (cm. [3]).

HacTtoawmin ctaHgapT onvcsiBaeT BO3MOXHOCTU npeactasrneHns duandeckux ceHcopoB B 3D-cueHe,
4YTO MMEHHO MOXET NpeacTaBnATe PU3MYECKUA CeHCOP, PYHKLMOHANbHbIE BO3MOXHOCTMW KaXJoro ceHcopa, a
TaKKe NpUMYMHBI, MO KOTOPbLIM AN Kaxaoro ceHcopa TpebyeTtcsa aaHHana cneundukauus. B cnyyae npegcrae-
neHuvs duandeckoro ceHcopa B 3D-cueHe Hanu4Me ceHcopa B cUueHe He aABnsieTcs 0b6a3aTenbHbIM U 3aBUCUT
OT TMMNa ceHcopa v npunoxeHusd. Npu aTom 06a3aTenbHLIM ABMAETCA NpeacTaBneHne TOMHOro pacnonoXeHus
M OpUEeHTaUMK CeHcopa, a TakKe yKasaHue eguHuL U3MepeHus Ans Kaxgoro ceHcopa. 3D-cueHa OomkHa
MEHATLCA C NOMOLLLH OYHKLUMK (DU3MYECKOrO CEHCOpa W 3MYNUpPOBATLCS COOTBETCTBYOW MM obpasom. [Npu-
4yWMHa, NO KOTOPOWN HeoBXOAMMO MMEeHHO Takoe NpeAcTaBneHue, 3aknw4daeTcs B ToM, 4To B 3D-cueHe Heob-
XOAWMMO peanu3oBaTh (PYHKUMOHAMbHBIE BO3MOXHOCTH, C MOMOLLBH KOTOPbLIX MOXHO OyAeT KOHTPONMpoBaTh
paznuyHble hrarMyeckre CeHCopbl Kak Ana MHMOPMAaLMOHHbIX Lenen, Tak 1 B Lenax besonacHocTy.
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7 8 9 10 11

1 — CEeHCOop KaMepbl; 2 — XMMUYECKWIA CEHCOP; 3 — 3NeKTPUYEeCKMiA CEHCOp; 4 — CEeHCOp cpedsl; 5 — ceHcop pacxoaa;
6 — CeHCop OCBELLEHHOCTU; 7 — CeHcop Haewurauuu; 8§ — ceHcop AaeneHus; 9 — ceHcop npubnuxedns; 70 — ceHcop
3Byka; 17 — ceHcop Temneparypsbl

PucyHok 2 — lMpenctaenexdue mupos MAR ¢ douanyeckumMu ceHcopamu

4.2 O6nacTb NpUMeHeHUA NpeacTaBrneHUA hU3n4ecKUX CEHCOpPOB

B HacTosllee BpeMA B peanbHOM MUPE UCMONb3YETCH MHOXECTBO PasfUYHbIX TUMOB (DU3NYECKUX CEH-
COpOB, U MO Mepe pa3BUTUS TEXHOMOTUIA NMPOM3BOACTBA (PU3NYECKMX CEHCOPOB UX KONMUYECTBO WM paszHoobpa-
3me ux Tunoe ByayT pactu. duanyeckue CeHCOpPbl MHTEIPUPYOTCA C BUPTYanbHbIMU TPEXMEPHLIMA MUPaMM
nocpeacTBOM TEXHOMNOMMA MHOPMAaLNOHHON KOHBEPrEHLWMW, BKMOYAA TEXHOMOMMW CMELaHHOM U OOMNONHEeH-
HOW peanbHOCTWU. JTW TEXHONOIMK DyOyT Pa3BMBATLCS U COBEPLUEHCTBOBATLCHA B 3aBUCUMOCTH OT KOHKPETHbIX
noTpebHocTen oTpacnu B bygywem. ®uanyeckne CEHCOpHbIe YCTPOMCTBA Taloke NPOAOKalT pasBMBaThCs
C TEXHOMOrMYecKon To4kn 3peHns. OCyLLecTBNsAETCA UX MHTerpauusl B BUPTyalbHble TPeXMepHbIe MUPLI A
MCMONb30BAHUS B PA3INWYHbBIX 3MYTMALWOHHLIX NPUIOXEHMAX PeansHOro Mupa.

OnpegennTb BCE BO3MOXHbIE TUMbI CEHCOPOB, KOTOPbIE MOMYT BbiTh MHTETPUPOBaHLI B BUPTYarbHbIR
TPEXMEPHBIA MWD, CITOXHO, W, MO CYTW, B 3TOM HET HUKAKOW HEODXOOMMOCTM, MOCKOMbKY OHU MOCTOSIHHO Me-
HAKTCA 1 OBHOBMAKTCA NO Mepe Pa3BUTUS TEXHOMNOIMIA NPON3BOACTBA. XOTH KONWYECTBO TUMNOB PU3NYECKUX
ceHcopoB Bygert pacTu, Ansa uHterpaumm nx B 3D-cueHbl Heobxoamm obwmin nHTepdenc 4nst BCex TUMOB CeH-
copoB. MHTepdeinc nomkeH obnagate CcregyrolnMn XapakTepucTUKaMu:

- ochopmneHue, CBOWCTBA, pacnonoXeHne U opueHTaumsa U3n4eckoro ceHcopa aomkHbl BbiTe npeg-
CTaBrneHbl B BUPTYarnbHOM TPEXMEPHOM MWUPE; BUPTYarbHbIA TPEXMEPHbIA MUP OOMKEH NpencTaBnaTs cobon
KOMWIO CLEHbI peanbHOro Mupa;

- (byHKUMKN hN3NYECKOTO CeHCOPa OOMKHbBI ObiTh BU3Yanu3npoBaHbl UK NpeacTaBneHbl B BUPTyallbHOM
TPEXMEPHOM MUPE;

- BCE MPOYMe CEHCOPbI, KOTOPbIE HE MOTYT ObiTe NMPeACcTaBneHbl B BUPTyalibHOM TPEXMEPHOM MUpE Ha
BM3yansHOM W (UnK) yHKLMOHANbLHOM YPOBHE, UCKITHOYAKTCS.

[na Toro, 4Tob6bl NpenocTaBUTb Ana BupTyansHoro 3D-mupa obwue nHTepdencel ranyYecknx ceHco-
poB, HeobxooMMOo Hanu4yve abecTpakTHON MOL4ENW AaHHbIX (PU3NYECKUX CEHCOPOB ANA NpeaCcTaBNeHus nu aMy-
NMpoBaHKsa 3TUX U3NYeCcKnX CeHcopoB (cMm. [13]). HacToswwmi ctangapT onpenenaeT MOAenb AaHHbIX Ang
npencTaBneHns rU3n4ecknx CEHCOPOB B TpexMepHbix Mupax MAR. Mogenb gaHHbIX onpegenseT abcTpakT-
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HbIA MHTEepPMENc, KOTOPLIN MOXKET BbiTh MCNONb30BaH ANA NbOro TMNa CEHCOPOB, UCKNYas cneunduyeckue
aTpubyTbl KOHKPETHOTO TUMNAa CeHcopa, Takue Kak MPUHUMM OpraHn3auunmn noToka AaHHbIX.

B HacToswem cTaHgapTe obnacTe NpUMEeHeHWs NpefcTaBleHUsl CEHCOPOB 3aTparnBaeT crnefywlive
TeMbl:

- KOHUenuuu pusndecknx ceHcopos B 3D-cueHax;
BO3MOXHOCTW NpeactaBneHnst hnanyecknx ceHcopoB B 3D-cueHax;
BO3MOHOCTM opraHmn3auun 3D-cueHbl C NOMOLLbID PU3MYECKUX CEHCOPOB;
BO3MOKHOCTW onpeneneHus abcTpakTHoOW mopenu Ans npeactaBneHus MUusndeckMx CeHCOpoB B
3D-cueHax;

- BO3MOXHOCTW onpeaeneHusi CUCTEMHOW apXUTeKTypbl AN dusuyvecknx ceHcopor B 3D-cueHax;

- BO3MOXHOCTWU MUCMOMbL30BaHNA ounandecknx ceHcopor B 3D-cuenax;

- TUNbl hU3NYECKUX CEHCOPOB ANA NpeacTaBlNeHns CEHCOPOB.

4.3 Tunbl pM3N4YECKMX CEHCOPOB

4.3.1 O6wan nHopmauluma

B uenom c¢uanyeckne ceHCopbl U CBA3aHHbIE C HUMKM YCTPOWCTBA MOXHO KnaccuduLUMpoBaTh cregyto-
1M obpasom:

- aKycTW4ecKue, 3ByKOBble, BUDpaLWOHHbIE CEHCOPbI;

- aBTOMOBUWNBHbIE, TPAHCMOPTHLIE CEHCOPLI;

- Kamepbl, N306paxkeHus;

- XMMWYECKUEe CEeHCOpbI;

- CEHCOpbl 3MeKTPUYECKOro TOKa, 3MNeKTPMYECKOro noTeHuana, MarHUTHble CEHCOPbI, PaAU0CEHCOophI;

- CEHCOpbI OKpYKatloLlei cpebl, MOroAHLIX YCITOBUIA, BNArocoAepaHusl, BNaxHoCTH;

- CEHCOpbl pacxoaa, CKOPOCTW NOTOKA XWOKOCTH;

- CEHCOPbl NOHU3WUPYIOLLLETO M3Ny4YeHusl, cybaToOMHbIX YacTuL;

- CEHCOpbl HABWUTALMOHHLIX NPUBOPOB;

- CEHCOpbl NOMNOXEHWSs, yrna, CMeLLEeHUs, PACCTOSIHUA, CKOPOCTU, YCKOPEHHUS;

- ONTUYECKME CEeHCOpbI, CEHCOPLI CBEeTa, (DOTOHOB;

- CeHCcopbl AaBneHns,

- CEHCOPbl CUMbI, NITIOTHOCTH, YPOBHS;

- TepMmanbHble, TENNOBble, TEMNEPaTYPHbIE CEHCOPbI;

- CEHCOpbl NPUBNMKEHWS, MPUCYTCTBUA.

Kaxgklid TUN ceHcopa onpegensercsa ero guMaMyeckumMy CROMCTBAMU U CBA3AHHBLIMUW C HUM YCTPOWCTRA-
MU, KOTOpble MOTyT BbITb NpeACcTaBNEeHbl U 3MYNUPOBaHLI B BUPTYanbHOM TpexMepHoM Mupe. TUnu4yHele na-
pameTpbl hU3MUYECKUX CBOMCTB KaXKOOoro TMna CeHCOPOoB onuMcaHbl B npunoxeHun A. Knaccudukaumsa TMNos
ceHcopoB npuBedeHa B 4.3.2—4.3.17.

4.3.2 CeHcop Kamepbl

OTOT TUMN CEHCOPOB MHTErPUPYET KaMepy ¥ N3obpadkeHUs pearibHOro Mupa B BUPTYarbHbIA TPEXMEPHbIN
Mup. CeHcop kamepbl NpeacTaBneH Kak YCTPOMCTBO KaMephkl, KOTopoe npeobpa3yeT onTuyeckoe naobpaxe-
HWe B anekTpuyeckuii curHan. MicnonbayeTcsa B LUPOBLIX Kamepax, TenedOoHHbLIX Kamepax, Mogynsx KaMmep u
B APYruX yCTpoWCTBax hopMUpPOBaHUS U30BpakeHW, BKMNKOYAA cUCTEMbl BUAEOHAbNAEHUS (CM. pUCYHOK 3).
Heobxogumo onpegenvTb abcTpakTHYO MOAEenb AaHHbIX, Kacalollylocs BM3yanbHbIX, (BYHKUMOHANbHbBIX W
hM3NHECKMX CBOWCTB 3TOMO TUMNa CEHCOPOB, Y4ToObl NpeacTaBnsaTe M AMYNUPOBATL UX B BUPTYanbHOM TpEX-
MEPHOM MUpe.

PucyHok 3 — CeHcopbl ¢ kKamepamu
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4.3.3 XuMHU4eCcKUn ceHCcop

OTOT TUMN CEHCOPOB WHTErpupyeT pearnbHble YCTPOWCTBA 0OHapy»KeHUs XMMUYECKUX BELLECTB B BUP-
TyanbHbIA TpexMepHbIn MUp. Cloaa BXoOAT Bce YCTPONCTBA OBHAPYXXEHWUS XMMUYECKMUX BELLeCTB, Takue Kak
ceHcopbl AbiMa. Heobxoanmo onpefenuTs abcTpakTHYHO MoAenb OaHHbIX, KAcatolWyocs BU3yanbHbIX, PyHK-
LUOHAMBHbLIX U (U3NYECKUX CBOWNCTB 3TOrO TUMA CEHCOPOB, YTOOLI NpeacTaBnATL U AMYNUPOBATL WX B BUPTY-
anbHOM TPeXMEepPHOM MUpe.

XUMHUYECKUIA CEHCOP — 3TO aBTOHOMHOE aHanMTUYeCcKoe YCTPOMCTBO, KOTOpoe nNpeaocTasnaeT nHdop-
MaLMI0 0 XMMWYECKOM COCTaBe OKpY)KaloLlleW cpeabl, TO €CTb XWAKOW UMK ra3oBoi cpegbl (CM. pUCYHOK 4).
MHdopmaumus npegocTaenaeTcs B BUAE M3MepseMoro M3nWdecKoro cUrHana, KOTOpbiA COMOCTaBnseTcs C
KOHLeHTpaL el onpeaeneHHoro XMMUYecKkoro Bellectea (HasbiBAEMOro aHanuaupyeMeslM Beliecteom). Ha-
npvMep, ceHcop kucnopoga (unu nambaa-30H4) — 3TO ANEeKTPOHHOe YCTPOWCTRBO, KOTOPOe M3MepseT coaep-
xaHwne kmcnopoaa (O,) B aHann3npyemMom rase unm XuaKocTu.

PucyHok 4 — XuMuyeckunid ceHcop (ceHcop Kucrnopoaa)

4.3.4 3neKkTpU4YeCcKUn CeHcop

3TOT TUN CEHCOPOB WHTErPUPYET pearbHble 3MeKTPUUYEecKUe U 3NEKTPOHHbIE CUTHANbLI B BUPTYanNbHbII
TpeXMepHbid MUp. K 3ToMy TUMY OTHOCATCA BCE 3MEKTPUYECKUE YCTPOMCTBA, TAKMe KAk CeHCOPbI anekTpude-
CTBa U HanpsbkeHusa. HeobxonumMo onpenenuTs aGCTpakTHY0 MOAenb AaHHBIX, KAcallyca BU3YanbHbIX,
hyHKUMOHANbHBLIX U (hU3MYECKNX CBOWCTB 3TOr0 TWUMa CEHCOPOB, YTOOLI MPeACcTaBnAThL U aMyNMpoBaTh UX B
BUPTYyanbHOM TpeXMepHOM MUpe.

3nekTpuMYecknii ceHcop — 3TO 3NEeKTPUYECKWA BblKNoYaTenb C PyYHbIM UNX aBTOMATUYECKUM YNpas-
reHnem, NpegHa3HauYeHHbI AnA 3alMThl 3NEKTPUYECKOA Lenu OT NMOBPEeXAeHWN, BbI3BaHHLIX NMeperpy3kol
UMM KOPOTKUM 3aMblKaHWEM (CM. pucyHok 5). Ero ocHoBHasi yHKUMSA 3aknoyaeTcst B 0GHapyKeHUn Hewc-

NpaBHOCTM W MpPepbIBaHUW nogadn Toka. K aTomy Tuny oTHocsATcsa BecnunoTHele cucTeMel BesonacHocTy u
RFID-ceHcopbl.

PucyHok 5 — 3nekTpuyeckne ceHcopsbl

4.3.5 CeHcop cpegbl

OTOT TN CEHCOPOB MHTErpUpyeT 3MEeHEHWs! MOTOL4HbIX YCITOBWIA, BMaXXHOCTU, AaBNeHns Bo3ayxa, a Tak-
e M3MepeHus kayecTBa BO3[yxa peanbHOro Mupa B BUPTYarbHbIA TpexmepHblil Mup. Heobxogumo onpege-
nuTb abCTpPaKTHYK MOAEeNb OaHHbIX, Kacalolylocsi BU3yasbHbIX, YHKLMOHAMNbHBIX U (DU3UYEeCKNX CBOMCTB
3TOrO TUNA CEHCOPOR, YTOObI NPEACTaBNATE U AMYNUPOBATL UX B BUPTYaNbHOM TPEXMEPHOM MUpE.

CeHcop cpegbl U3MEpsAET WU NPeacTaBnaeT XapakTepUcTUKKM 3eMHOW NoBepxHoCcTU 1 oBecnedynsaeT noa-
AepxKy TpeboraHuii kK nHdopmauum ans ahPeKTUBHOIO ynpaBneHns oKpyXatwLen cpefoi (CM. pUcyHokK 6).
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Kak 1 obbivHas cuctema, okpyxatolwasa cpefa 3emMrn COCTOMT M3 COBOKYMHOCTM B3aUMO3aBUCUMMbIX 3reMeH-
TOB, Takux Kak nutocdepa, ruapocdepa, buoctepa n atmocdepa. OguH UaMepUTENbHbIN NPUBOP MOXKHO
MCMNONb30BaTh AN U3MEPEHUS XUOKOCTEN U TBEPAbIX BEWECTR, a TAaKXe BeLlecTs B BUOE rpaHyr, cycneH3uu
UMK NOTOKa B OTKPLITOM KaHane 6e3 3aMeHbl npeobpasoeatens. CeHcopbl cpeabl MOryT M3MepsiTh YPOBEHb
MbInK, NPUCYTCTBUE FAa30B, YPOBEHb BMAXHOCTW, OKPYKAOLLEro OCBELLEeHUS U NOrodHble YCIOoBUS.

PucyHok 6 — CeHcophbl cpeapl

4.3.6 CeHcop pacxopa

3TOT TUN CEHCOPOB MHTErpPUpYeT AaHHLIe MOTOKOB BO3AdyXa WM XWOKOCTEN B peantHOM MUpe B BUPTY-
anbHbIA TPEXMEepPHbIA MUp. B 3TOT TUN BXOOST BCE CEHCOPLI pacxoda, Takue Kak CeHCOpbl NOTOKa BO34yxa U
)ugkoctein. Heobxogmmo onpenenvTe abCcTpakTHY MOAenb AaHHbIX, KACaloLyocs BM3yanbHbIX, YHKLMO-
HamnbHbLIX U (OU3UYECKMX CBOMCTB STOTO TUMA CEHCOPOB, YTOOLI NPeACTaBNsATL U AMYNMPOBAaTh UX B BUPTYanb-
HOM TpexmMepHOM Mupe.

CeHcop pacxoga — 3TO YCTPOMCTBO, KOTOpPOE onpenensieT CKOpoCThL NOToKa XUAKOCTW. Kak npaBuno,
CeHCOp pacxofa — 9T0 YYBCTBUTENLHLIA 3NeMeHT, UCNoMbayeMblil B pacxodoMepax uiu permctpaTopax pac-
Xo[a Ansa gUKcauMM 3Ha4YeHWin pacxona xuakocTen. MamepeHne pacxona HeobBxooumo Ans NpeacTaBneHus
dhyHKUMW ceHcopa pacxopga. [pMmMepoM ceHcopa pacxofa siIBNSeTcd CYeTYMK BoAbl (CM. pUCYHOK 7). Yuet
BOAbl — 3TO Mpouecc MaMepeHusa noTpebnexus sodbl. CYETUMKKM BOALI MOTYT YCTAaHABMNUBATLCS HA WCTOYHU-
Kax BOOOCHaGXKeHWs, B CKBaXXMHAX MMM Ha MPOTSKEHWM BCEN CUCTEeMbl BOAOCHADXeHUs ans onpeneneHus
pacxoga.

PucyHok 7 — CeHcopbl pacxona

4.3.7 CeHcop cunbl

OTOT TWN CEHCOPOB MHTErPUPYET M3MEPEHWA CUMbl, MMNOTHOCTU U YPOBHA peanbHOro Myupa B BUpPTYanb-
HbI TPEXMEPHbIA MUP. B 3TOT TMN BXOAAT BCE CEHCOPLI CWIlbl, Npeobpa3soBaTeny Cuilbl M CEHCOPbI M3MEPEHNS
MIOTHOCTM W YPOBHS XKNAKOCTK W rasa. CeHcopbl yPOBHS ONpeaensaioT YPOBeHb TEKYHYUX BELWeCTB (B TOM 4Mc-
1e XKWAKOCTen), CycneH3ni, rpaHynMpoBaHHLIX M MopoLWwKoobpasHbiXx MaTepranos. Heobxoanmo onpegenvTb
abCcTpakTHY0 MOAENb AaHHbIX, KacatloLwyocs BU3yanbHbIX, (DYHKLMOHAMbHBIX MU (PU3MYECKUX CBOWCTB 3TOMO
TMNa CeHCopoB, YTO6blI NPeacTaBnATh M AMYNIMPOBATL UX B BUPTYaNbHOM TPEXMEPHOM MUPE.

Pe3ancTop ¢ u3amMepeHWeM CUnbl — 3TO YCTPOWCTBO, COMPOTMBIIEHWE KOTOPOIro MEHSAETCH NpW NpUroxe-
HWUW CUNbl UNKU daBNeHust (CM. pUCYHOK 8). 3To YCTPOMCTBO TakKe HasblBAETCs YYBCTBUTENBHBLIM K CUNE pe3u-
cTopoM. CunousMepuTensHble Pe3UCTOPLI COCTOST M3 NPOBOASLLErO NONMMepa, KOTOPbIA COOTBETCTBYHOLLMM
0BbpazomM M3MEHSIET CONPOTMBMNEHWE NOCHe NPUINOXEHUNA CUNbl K ero noeepxHocTu. B 3D-cueHax cunonamepu-
TenbHOEe YCTPOMCTBO MOXKET OblTh NPEACTaBNEeHO C ONpeAeneHHbIM ABMKeHeM Ha 6ase ero yHKLMNA.
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PucyHok 8 — CeHcopbl cunbl

4.3.8 CeHcOp OCBELYEHHOCTH

OTOT TUN CEHCOPOB MHTErpupyeT ONTUYeckue, CBETOBble U (DOTOHHbIE U3MEPEHMWSA pearbHOro Mupa B
BMPTYyanbHbIA TpEXMepHbIN MUp. K 3TOM KaTeropumn OTHOCSITCS BCe OMTUYECKME, CBETOBbIE U (DOTOHHbIE AeTeK-
Topel. Heobxogvmo onpenenuTs abcTpakTHYO MoAenb AaHHbBIX, Kacallylcs BU3yanbHbIX, QyHKUMOHAMb-
HbIX ¥ (hU3NYeCKMX CBOWCTB 3TOrO TMMa CEeHCOPOB, YTOObl NpeAcTaBnATe W 3MyNUpPoOBaTh MX B BUPTYanbHOM
TPEXMEPHOM MUpE.

CeHcop OCBELLEHHOCTM — 3TO YCTPONCTBO, KOTOPOE MCNONb3YeTCs ANA 0BHapyXeHUsa n3nyyeHus ceerta.
doToceHcopbl ((hOTOAETEKTOPbI) — 3TO CEHCOPbI CBETa UMW CEHCOPbLI NPOYEn 3NeKTPOMarHUTHON aHepruu. B
HacTosleM CTaHAapTe NoAd CEHCOpaMK OCBELLEHHOCTW NogpasyMeBalTcs ONTUYecKue AeTeKTopbl U ¢hoTo-
pe3ncTophkl, a TaKkke cBeTo3aBucuMeie peauctopsl (LDR), KOTOpbie M3MeHAKT CONPOTMBNEHNE B 3aBUCUMOCTHU
OT MHTEHCUBHOCTK cBeTa (cM. pucyHok 9). B 3D-cueHax ceHcop OCBeLLEHHOCTHU NpeacTaBnsaeT hU3nNYeCcKyo
MHTEHCUBHOCTb CBETA Ha OCHOBE (PyHKUMA ycTponcTBa. Cam ceHcop OCBeLLEeHHOCTN 0ObIYHO He NpeacTaBneH
B 3D-cueHax. BmecTo atoro nmeetcs npegcraeneHve 3D-06bekTa, MCNONb3YOLWEro CEHCOP OCBELLEHHOCTMH,
HanpyMmep 3MeKTponammnbl, NamMmnbl AHEBHOIO CBETA UMW YNWYHOro dhoHaps. YnpaeneHue OCyLLecTBNAeTCH Ha
OCHOBE (hYHKUMIA BXOOALLEr0 B KOMMNIIEKT CEHCOPA OCBELLEHHOCTMU.

PucyHok 9 — CeHcopbl OCBELLEHHOCTH

4.3.9 CeHcop gBWMXeHUA

OTOT TN CEHCOPOB MHTErpUpyeT ABWXYLLMeCs 0OLeKThl peansHoro MMpa B BUPTyarbHbIA TPEXMEPHBbIA
Mup. ABToMoBKNKM, poBOTEI U BEHTUNATOPLI — 3TO NPMMEpPBLl YCTPOWCTB, ABWXEHWEe KOTOpbIX NogaaeTcs ob-
HapyxeHuto. HeobxoamMmo onpenennTs abCcTpakTHY MoAenb AaHHbIX, KAcaloLwWyca BU3yanbHbIX, YyHKUWO-
HanbHbIX M PU3MYECKUX CBOWCTB 3TOr0 TUMNa CEHCOPOB, YTOObI NpeacTaBNATh U SMYNMPOBaTh UX B BUPTYyalb-
HOM TPEXMEPHOM MUpe.

TUNUYHBLIM MPUMEPOM CEHCOPA OBWXEHWA ABMAETCA AMNEKTPOHHbLIA OeTEeKTOpP ABWXKEHWUS, KOTOPbIA CO-
OEPXUT CeHCOop OBMXeHUdA, npeobpa3syolinii obHapyKeHe OBMXEHWUA B 3MEKTPUYECKUA curHamn (CM. pucy-
Hok 10). [lenaetca 310 NyTEM U3MEPEHUSA ONTUYECKUX M3MEHEHWU B MONe 3peHusa ceHcopa. [leTekTop OBuKe-
HUS MOXET BbITb MOOKMHYEH K OXPaHHOW CUrHanM3aLuum, KoTopasi UCNonb3yeTcs Ana onoBelLleHns BnagensLa
JoMa unu cneuunanucToB cnyxbel 6esonacHocTW B criydae obHapyKeHWs ABUXEHWA. Tako 4eTeKTOp MOXeT
Takke aKkTUBMPOBATb BUAEOKaMepy, (hMKCUPYIOLLYI0 Npoe3n Ha KpacHbIn curHan ceetodopa. Bo3amoxHOCTK
NPMMEHEHUs BKNYatoT B cebs cucTeMbl Hapy>KHOTO OCBELLEHWS C CEHCOPaMW ABWXXKEHWS, ynndHble dhoHapn
N CBETUMbHUKM C CEHCOPaMK ABUKEHUS.
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PucyHok 10 — CeHcopbl ABWKEHWUS

4.3.10 CeHcop HaBUraumm

OTOT TN CEHCOPOB MHTETPUPYET HAaBWraLuio B peanibHOM MVUPE B BUPTYanbHbIN TpexMepHbld mup. Croga
BXOAAT BCE CEHCOPbl HaBWrauuuv, onpegensiolie Tekyllee NosioXeHue, OpueHTauul 1 ApYyryw HasBurayu-
OHHYO MHopMauuk. Heobxooumo onpenenuTs abcTpakTHY0 Mogenb AaHHbIX, KacalLlycs BU3yarbHbIX,
dyHKUMOHANBHBIX U U3NYECKMX CBOMCTB 3TOr0 TUMNa CEHCOPOR, YTODLI NPeACcTaBnsATh M 3MynNUpoBaTh UX B
BUPTYyankLHOM TPeXMepHOM MUpe.

CeHcop HaBuWrauum — 3TO KOMMOHEHT WHepuuWanbHoi HaBuraumoHHon cuctemsl (MHC), koTopeli vc-
NMonb3yeT KOMMbITEP, CEHCOPbLI ABWXEHUA (akcenepomeTpbl) U BpalleHUsa (TMpoCKOMbl) ONsi HEMPEpPbIBHbIX
BbIYMCMEHUA C MOMOLLLI0 TOYHOIO pacyeTa TpaekTOpUK NONOXEeHWS, OPUEHTAL MM U CKOPOCTK (HanpasneHus
W CKOpPOCTWU ABWXEHWA) ABmxyLleroca obbekta 6e3 HeobxogMMOCTM MCNONb30BaHWS BHELUHUX OPUEHTUPOB
(cm. pucyHok 11). Takow TMN ceHCOpOB UCMONb3YeTCs, HanpuMep, Ha kopabnsax, camoneTax, NoABOAHLIX NOoA-
Kax, ynpaenaemslix paketax U KocMudeckux annapatax. B 3D-cueHax, oCHOBaHHbLIX Ha TakoM BUAeE UCMOMb30-
BaHUs1, CaM CeHCOp HaBurauvu npeactaBneH onuuoHarnbHo.

%,

PucyHok 11 — CeHcopbl HaBurauuu

4.3.11 CeHcop oGHapyXeHWUA YacTuy

OTOT TUN CEHCOPOB WHTErpUpYyeT 0BHapy:KeHue NOHU3UPYHLLEro N3nyYeHns U cybaToOMHBIX 4acTul B
peansHOM MUpE B BUPTYarbHbIA TPEXMEPHbLIA MUP. B 3TOT TMN BXOOAT BCE AETEKTOPbLI MOHU3NPYHOLLEro 13-
nydyeHUs u cybaTomHbIX YacTul. Heobxoaumo onpefenuTs abCcTpakTHY MOLEenNb OaHHbIX, Kacarllycsa BU-
3yanbHbIX, PYHKUMOHAMbHbLIX U (PU3MYECKMX CBOWCTB 3TOFO TUMNA CEHCOPOB, YTOObI NPeaCcTaBnsiTe U 3MYNIMPO-
BaTb WX B BUPTyanbHOM TPEXMEPHOM MUPE.

CeHcop oBHapy»XeHUs YacTul, NpeacTaBneH eTeKTOPOM OBHapy»KeHUsi YacTul, B SKCcnepumMeHTanbHOM
W NpuKnagHoi pusuke YacTul, aagepHor dusmke U aOepHON 3HepreTuke (CM. pucyHok 12). 3TOT ceHcop Tak-
e HasbiBaeTcs OEeTEKTOPOM U3NYyYeHUs 1 UCMonb3yeTca Ana o6HapyXeHNUs, OTCNEXUBaHUA U (UNN) NOEHTK-
dhu1KauMn BEICOKO3HEPreTUYECKUX YacTuL, Hanpumep, obpa3syrLmnxcs Npyu aaepHoM pacnage, KOCMUYECKOM
N3NYYEHWN UNK peakunsax B yckoputene YacTul. COBpeMeHHbIe eTeKTOPbl Takke UCNoNb3yHTCs B Ka4ecTse
KanopuMeTpoOB AfA U3MEpPEeHWUsi 3Heprunm obHapyxeHHoro manydernus. OHWM Takke MOryT MPUMEHSATbCA Ans
M3MepeHWs OPYrMxX XapakTepucTUK, TAKUX Kak MMNyIbC, BpalleHwe, 3apsad Yactuy v T. 4. [leTekTopsbl, paspa-
BoTaHHble ANA COBPEMEHHbIX YCKOPUTENEW, MMEKT Kak Bomnblune pasMepbl, Tak U BEICOKYH CTOMMOCTL. Bme-
CTO TEpMWHA «JETEKTOP» YacTO UCMOMb3yeTCs TEPMUH «CYETUMK», KOrga AEeTEeKTOp CYMTLIBAET KONMUMYEecTBO
YacTuL, HO He onpeaensieT UX IHEPTUI0 UMK MOHU3ALMIO.
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PucyHok 12 — CeHcopbl 0bHapyKeHnsa 4yacTtuy,

4.3.12 CeHCOp NONOXeHUs

OTOT TUMN CEHCOPOB MHTErprpyeT M3MepeHUss MONOXeHWs:, Yrna, CMeLeHns, PacCTOSHUSA, CKOPOCTU 1
YCKOpPEHWUs1 peansHoro Mupa B BUPTYanbHbIA TPEXMEPHbIA MUp. 3TOT TUMN OXBaTbiBaeT BCe U3MepUTenbHble
CEHCOpbI (Takne Kak CeHCOpbl MOMOXKEeHWUs, yrma U ocuunnorpadbl, CEHCOPLI CMeLLEeHUsl, PACCTOSHMSA, CKO-
poCcTu U yckopeHus). Heobxogumo onpegenuTs abcTpakTHYH MOOENb AaHHbIX, KAcakLlyHCsa BU3yanbHBIX,
OYHKLMOHAMBHBIX 1 (DU3MYECKUX CBOWCTB 3TOrO TUMA CEHCOPOB, YTOOLI NPencTaBnATL U SMYNUPOBaTh UX B
BUPTYansHOM TPEXMEPHOM MUPE.

CeHcopoMm nonoxeHus siensetcs noboe yCcTPOWCTBO, NO3BOMsAKLEEe M3MepsITh MOMOXKeHWe (CM. pucy-
Hok 13). B aTom Ka4ecTBe MOXKeT MCMOMb30BaThLCA NMMbo ceHcop abconoTHOrO NonoXeHws, NMbo ceHcop oT-
HOCUTENBHOIO MONMKEHUsA (CeHcop cmelleHus). CeHcopbl MONMOXeHWs MOryT ObiTe AMHENHLIMU, YITOBbIMN
unu MHorooceBsIMW. [1py onpefeneHyy NONOXeHUa B KadyecTBe paboyvero MeToga MoxeT UCNOoNb30BaThCS:

- paccTosiHue, KoTopoe OyneT npenctaBnaTe coboi paccTosHUe Mexay OBYMs TOYKaMu, Hanpumep
paccTosiHWe, NPOMOEHHOE UMK yOaneHHOe OT HEKOTOPOW (DUKCMPOBAHHOW TOYKN;

- BpalleHure (YrnoBoe ABWKEHWE), HanpuMep BpalleHne Koneca poboTta ons onpeaeneHns NpoigeHHo-
ro UM pPaccTOAHUS.

B nobom cnyyae ceHcopbl NONOXeHWst MoryT oOHapyXvWBaTb ABWKeHWe obbekTa no NpsMon NMHKMK C
MOMOLUBK NMUHENHBIX CEHCOPOB UMK YIMOBOE [ABWXEHWNE C NMOMOLLBH CEHCOPOB BPaLLEHUS.

PucyHok 13 — CeHcopbl NonoxeHus

4.3.13 CeHcop paBneHusA

3TOT TUN ceHcopa UHTErpupyeT U3MepeHue 4aBneHusl B peansHOM MUpE B BUPTYanbHbIA TpeXMepHbIi
Mup. B aTOT TUN BXOAAT BCE CeHcopbl AaeneHus U npeobpasosatenuy gasneHusa. Heobxogumo onpenenuts
abCcTpakTHY MOAEeNb AaHHbIX, Kacallycs BU3yarnbHbIX, (OYHKLNOHAMNbHLIX M (OU3NYEeCKUX CBOWCTB 3TOMO
TWNa CEHCOPOB, ANA UX NPeacTaBneHns 1 aMynsLMK B BUpTYansHoMm 3D-mupe.

CeHcop gaBneHusi UaMepsieT AasnexHue, kak npaBuno, rasoB WiW Xuakoctein (cM. pucyHok 14). Jaene-
HWe — 3TO BbipaXXeHWe culbl, HeoBXoaMMON ANs TOrO, YTOBbI OCTAHOBUTL PacLUMPEHME KUOKOCTU, U 0BbIYHO
OHO BbIpaXxaeTcs B BUAE CUMNbl Ha eauHuly nrnowann. CeHcop gaeneHusi obbivHo paboTaeT kak npeobpasopa-
Tenb: OH FreHEePUPYET CUrHamN B 3aBUCUMOCTU OT 3HAYeHUs AaBneHus. B HacTosWweM cTaHgapTe TakoW curHan
cuuTaeTcs anekTpuydecknm. CeHcopbl AaBneHns NCNonb3yoTCs ANs YPaBneHNsa W KOHTPOMS B CaMblX Pa3HbIX
BapuaHTax npuMeHeHns. CeHcopbl OaBreHWs Takke MOryT NPUMEHSTLCS AMs KOCBEHHOMO U3MEPEHWS O pPYrMx
NepemMeHHbIX, TakUX Kak pacxod XWAKOCTW UIK rasa, CKOpOCTb, YPOBEHb BOAbI U BbICOTa Hag YPOBHEM MOPS.
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PucyHok 14 — CeHcopbl 4aBneHus

4.3.14 CeHcop NpuGnuxeHnsn

3TOT TWN CEHCOPOB UHTEIrPUPYET M3MEPEHWS NPUBNIKEeHWss U NPUCYTCTBUS B peanbHOM MUPE B BUPTY-
anbHBIN TpexMepHbIn Mup. Heobxoanumo onpenennte abCTpPakTHYO MOAEeNs AaHHbIX, KAcaloLWyoca BU3yanb-
HbIX, (OYHKLMOHANBHBLIX U (PU3NYECKUX CBOWCTB 3TOr0 TUMAa CEHCOPORB, YTOOLI NPeacTaBnATL U 3MYyNUPOBaTh
X B BUPTYanbHOM TPEXMEPHOM MUpE.

CeHcop npubnkeHust 6e3 npaMoro U3nYeckoro KoHTakTa oGHapy»XmMBaeT Hanu4me nobnns3ocTu pas-
JNIMYHBIX 06BEeKTOB (CM. pucyHOK 15). OBbIMHO CeHCop CO34aeT 3NeKTPOMAarHUTHOE Nore WM UcnyckaeT ny4
BNEKTPOMArHUTHOIO U3ny4eHuns (Hanpumep, MHpakpacHoro) n ukcMpyeT M3MEHeHMs B nofe HabnwogeHus
unu obpatHbIi curHan. CeHcopbl NPUBRUKEHMS TAKKe UCMONb3YIOTCH B MOHUTOPKMHIE BUGpauun obopynoea-
HUS ANs U3MePEHUs] M3MEHEHUS PACCTOSIHUA MeXy BaroM U ero OnopHLIM NOALLMMHUKOM.

PucyHok 15 — CeHcopbl nprbnimkeHus

4.3.15 CeHcop 3BYyKa

OTOT TUN CEHCOPOB UHTETPUPYET 3BYK B peanbHOM MUpe B BUPTyanbHLIA TpexMepHblid mup. Coaa Bxo-
OST TakMe yCTPOWCTBa, Kak AUHaMWUKM, MUKPOOHbI, CIyX0OBble annapaTbl U BUOpauMOHHbIE M3MEPUTENbHLIE
npubopbl. Heobxogumo onpegenuTe abcTpakTHY MOAEnb AaHHbIX, Kacawollytcs BM3yalbHbIX, (YHKLKWO-
HanbHbIX U PU3NYECKX CBONCTB 3TOTO TUMNa CEHCOPOB, YToDObI NPeACcTaBnsATbL U AMYNMPOBaThL UX B BUPTYanb-
HOM TPEXMEPHOM MUpE.

CeHcop 3Byka 0bHapyXuBaeT W U3MepseT 3BYKOBbIe BOMHbI W BLINOMHAET (PYHKUWIO AUHAMUYECKOTO
MuKpodoHa (cM. pucyHok 16). MukpooH — 3TO aKkyCTUKO-3neKTpu4eckuii npecbpasoBaTent UMW CEHCOop,
KOTOPbIA NpeobpasyeT 3ByK B 3NEKTpUYeckMid curHan. CylecTByeT MHOXEeCTBO BapWaHTOB MCMOMb30BaHUS
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MI/IKDOCbOHOB, Hanpmnmep: TerlquOHbl, MaFHMTOCbOHbI, CUCTeMbl KapaoKe, CNnyXOBble annapaTtbl, Npon3BOoaCTBO
KMHOCbI/IJ'IbMOB, 3BYKOBaA TeXHUKa OITA TPpaHCIAUMK XKNBOrTo M 3anCaHHOTO 3BYKa, FRS (CEMEPIHbIe CHUCTEMbI
pa,D,MOCBﬂSI/I), MeranOHbl, paguo n TeneBugeHue. MI/IKDOCDDHbI TaKXe UCnonb3yrTCcAa 0514 3annicK rornoca npu
pacno3HaBaHKX peydn U B |P-Ter|e€bOHVIM. K aTtoi KaTeropmum Takxe OTHOCATCA HeaKyCTUYeCKWUeE NPUINoXeHUA,
Hanpumep yanpaaayKoaoﬂ KOHTPOIb UK CEeHCOpPbl OeTOHauun. BonkbLuwnHcTBO COBpeMEeHHbIX MMK;]OC*)OHOB
MCNONb3yKHT NpUHUWMNbI SHEKTDOMEFHMTHOPI MHOYKUWK (,EIMHBMI/I‘-IECKME MMKpOCbOHbt), M3MEHEHNA E€MKOCTHU
(KOH,D(EHCETOprIe MI/IKDOCbOHbI), ﬂbeSOSJ’IEI{TpMHECKOﬁ reHepagmn nnun moaynauun ceeta aAnAa co3gaHnAa cur-
Hana aNnekTpn4ecKoro HanpAaxeHmAa Ha OCHOBe MeXaHW4eCKOW Bnﬁpauuw.

PucyHok 16 — CeHcopbl 3ByKa

4.3.16 CeHcop TeMmnepaTypbl

3TOT TWN CEHCOPOB WHTErpupyeT TemnepaTypy peanbHOro Mupa B BUPTYalbHbI TPEXMEPHBIA MUP.
TepmomeTp — 310 Npubop, M3MepALIUA TeMnepaTypy UM ee naMmeHeHue. Heobxoommo onpedenutb ab-
CTPaKTHYK MOAEnb AaHHbIX, KAcaloLyocs BU3yanbHbiX, (OYHKUMOHATNbHbLIX U (hU3UYEeCKUX CBOMNCTB 3TOr0 TUMa
CeHCcOopoB, 4TOBLI NPeACTaBNATL M 3MYNMPOBATbL MX B BUPTYanbHOM TPEXMEPHOM MUpe.

TepMOMETp COCTOWT M3 CreayLWuX ABYX BaXKHbIX 3NTEMEHTOB:

- CeHcop TemnepaTypbl (HanpuMmep, cTeknaHHasa konba ¢ pTyTe MnuM LMPOBON CEHCOp B Cry4vae C
MHpaKpacHbLIM TEPMOMETPOM), B KOTOPOM MPOVCXOAUT HEKOTOPOE U3MEHEHME MPU YBENUYEHUU UMW YMEHb-
LeHUU TeMneparypsbl;

- onpefeneHHble cpeacTBa Npeobpa3oBaHMA ITOr0 M3MEHEHWS B YACMOBOE 2HAYeHue (Hanpumep, BUW-
AMMas WKana B pPTYTHOM TepMOMETPe Unu LMdpoBoe 3HavyeHne B MHppakpacHoOM TepMomeTpe).

CeHcop TemnepaTtypbl pearMpyeT Ha U3MeHeHWe TeMnepaTtypbl U MCMOoMb3yeTcA ANs aBToMaTuaaumm
yrnpaeneHusa TeMmnepaTtypon (cMm. pucyHok 17). Takoi Tun ceHcopa (OUKCUPYET TEMMOBLIE U3MEHEHNS, Bbipa-
BaTbiBaeT aNeKTPUYECKNA CUrHan n knaccnuumpyeTcs Kak CEHCOP KacaTenbHOro Wiy HekacaTenbHoro TMna.
KacaTenbHblii TUN CEHCOPOB U3MepsieT 3HaYyeHue TemnepaTypbl NyTemM HEMOCPEACTBEHHOIO KOHTaKTa ¢ 00b-
eKTOM M3MepeHus, B TO BpeMs Kak HeKacaTernbHbI TN CEHCOPOB M3MepsieT TennoBoe uanyyeHue obbekTa
M3MepeHns.

PucyHok 17 — CeHcopbl TemnepaTypes!

4.3.17 Opyruve ceHcopbl

MoMUMO BbllenepeYyncrneHHblX TUMOB CEHCOPOB, CYLWeCTBYeT MHOXECTBO APYrMX Ha cTaguu paspa-
©0TKM M NPOM3BOACTBA, M UX MCMONb30BaHWE CTAaHOBUTCA Bce Bonee pacnpocTpaHeHHbiM. Mx MoxHO Byner
knaccucuunpoBaTh U NpeacTaenATh B BUAe AvddepeHUMpyeMbiX TUNOB CEHCOPOB N0 MEPE BbISBNEHUSA MX
TUMUYHBIX CBOWCTB.
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4.4 NpegcTtaBneHne ceHcopa

4.4.1 O630p

CmellaHHas peanbHOCTb Ha OCHOBE (OU3UYECKUX CEHCOPHLIX YCTPONCTB 06beauHaeT hu3ndeckne cex-
COpPHblE YCTPOWCTBA (MM MPOCTO (PM3NYECKME CEHCOPBI) N MX (PYHKLMOHANbHbBIE BO3MOXHOCTU B BUPTyanbHbIX
TpexMepHbIX MUpax. BHewWwHWA Bra v ouanyeckne cBoMCTBa (PM3NYECKOro CeHCopa AOIMKHbI NOAAEePKMBaTb
npeacTaeneHre B BUpTyanbHOM TpexMepHoM Mupe. Kpome Toro, oMsndeckme CBOMCTBa M CODBITUA SOMKHEI
nogAepuMBaTb BOIMOXHOCTW KOHTPOMSA U yNpasBrneHusa B BUPTyanbHOM MUpPeE.

Ons Toro ytobbl 06ecneYnTb BUPTYanbHbIA TPEXMEPHbIA MUP BO3MOXHOCTbLI NpeacTaBneHns ousunde-
CKUX CEHCOPOB, CUCTEMAM CMELUaHHON peanbHOCTM HeobxoguMel cnegyowme yHKLNKA:

- npegcrasneHve OU3NHECKUX CEHCOPOB B BUPTYarbHOM TPEXMEPHOM MUpe: PU3NYECKUA CEHCOP MO-
XeT ObITb NpedcTaBneH kak reomeTpuyeckas 3D-mogenb unw kak HeBMAMMOE CEHCOPHOE YCTPONCTBO B CTPO-
ro onpegeneHHoOM MecTe ¥ C TOMHO OpueHTaunen;

- npegcTaBneHne BuU3yanbHbIX W (QYHKUWOHaNbHLIX CBOWCTB Kadoro (OU3W4YecKoro ceHcopa B
3D-cueHax;

- npenctaeneHne U3NYECKUX CBOWCTB Kaxaoro duamyeckoro ceHcopa B 3D-cueHax;

- ynpasrneHue NoTOKOM AaHHbIX uanyecknx ceHcopos B 3D-cueHax;

- WHTepdelc Ansg ynpasneHus ousndeckumm ceHcopamu B 3D-cueHax.

Ha pucyHke 18 nokasaHa mogens npegctaBneHus r3nMYeckoro ceHcopa, KoTopas coCToMT U3 mupa
ceHcopa MAR, npocTpaHCTBEHHOTO COMOCTaBMTENsS WM COMOCTaBMTENsA COObLITUA. JOMYNMMPOBAHHLIA MUP
MAR-ceHcopa opraHuayet cogepxanne MAR ¢ nomolybio kKoMno3mumu cueHbl. MHorve Tunbl huanyeckux
CEHCOPOB B peanbHOM MWUPE MOTyT BbiTh NpeacTaBneHsbl U yNpaBnaTbCA B BUPTYarbHbIX TPEXMEPHbIX MUpaXx.

MpocTpaHcTBEHHAR Mup MAR-ceHcopa
HHpopMaLma (Mme- KoHTeHT MAR
CTONAMNOKe-
HWe/OpUEeHTaLMA) =
é Mopgenuposa- —
EJ':I HUE/KOMMNO3ULMA
o CLBHBI
g 3D-MUp Ha OCHOBE BUPTY-
£ anbHoi peansHocTH
E‘ {MonenMpoBaH1e)
g
: ¥
SHanecKnid ceH- a
cop {(AaHHbIE MO~ i REHRepviE
fAenw peanbHero
ceHcopa) U
G OtoGpaneHue
ConocrasnTeny cobuiThi I |
OnmcaHue yoTpoiicTea J—

G oToGpaMeHUs

Cofibmie sUHeckore ceHcopa
{HopMauwna ceHcopa — pearnbHbie JaHHbIe}

PucyHok 18 — Mogens npegcraeneHus pusnyeckoro ceHcopa

ObbekTbl B hranyeckom mupe 3D MAR Ha ocHOBe CEeHCOPOB MOTYT ObiTb CMOAENUPOBaHLI C UCMOSb-
30BaHMEM reOMeTPUYECKUX UM HEFEOMETPUYECKMX JaHHLIX B 3aBUCKMOCTM OT CBOMCTB 00bekToB. MMp MAR
HeoBXoAMMO MOAENUPOBRaTE C MCMOMb3OBAHWMEM TOYHOW MHKOPMaLUKM O MECTOMOMOXEHUU U OpPUEeHTaLUK
Bcex obbekToB. [pyrumu cnosamu, mup MAR fomkeH GbiTs NPOCTPAHCTBEHHO CUHXPOHU3UPOBAH C COOTBET-
CTBYIOLLMM eMy peanbHbiM MUPOM Ha OCHOBE MHopMaL MM 0 MECTOMONOXKEHUM U opueHTauun. MecTonono-
}eHue MoxeT GbITb onpedeneHo ¢ noMmowkio nHgopmaun GNSS, a opueHTauma MoxeT BbITb NpeacTaBneHa

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18 /62
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-18038-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67384
https://gostexpert.ru/gost/gost-18038-2023?utm_source=pdf&utm_medium=67384&utm_term=page

roCT P ICO/M3IK 18038—2023

HanpaeneHueM ABWXeHWs1 obbekTa. Ha pucyHke 19 nokasaHa npouegypa co3gaHua mupa ceHcopa MAR B
3D-cueHe.

BuptyaneHein 3D-Mup cHadana cosgaeTcs ¢ nomMolwbio 3D-mogennpoBaHnd, peHaepuHra u aHuMauum
(cm. [9], [10]). 3aTem BUpTyanbHbIA MUp pacwupseTcs B Mup MAR c reonpocTpaHCTBEHHBIMU KOOpAMHATAMMN U
CUHXPOHU3UPYETCH C COOTBETCTBYHLLMM peanbHbiM MUpoM (cM. [4]—[7]). Mup MAR npegocTtaBnsieT Kaxgomy
o6bekTy reorpaduyeckyo nHbopmauyunio. Mup MAR Ha ocHoBe hM3MYECKMX CEHCOPOB CO3gaeTcs U3 Mupa
MAR, MHTErpMpOBaHHOTO C (PM3NYECKMMKU CEHCOPaMMU.

CobbiTusi PU3MHECKMX CEHCOPOB AONKHbI NOAAEPKMBATL BO3MOXHOCTbL NpeactasneHus B mupe MAR.
CyluecTByeT MHOXECTBO pa3nUYHbIX TUMOB CEHCOPOR, MPELOCTABMAILNX pa3Hble TUMbl MHOpMAaLUK O Co-
ObITUAX M 3aBUCALLUX OT (PU3UYECKUX CBOMCTB (PM3NUYECKMX CEHCOPHBLIX YCTpoicTB. MHdopmauusa o cobbiTum
MOKeT ObITb NpeAcTaBneHa B BUAe TekcTa, n3obpaxKeHusa, NoToKa ABOUYHLIX AaHHBIX U T. A., B 3aBUCUMOCTHU
OT TUNa NoToKa OaHHbIX, NocTynatowero o1 ceHcopa. MAR-KOHTEHT COCTOMT M3 BUPTYanbHbix 3D-06beKToB,
npeacTaBnAoWmMX dpusmyeckne o6bEKTI B peasnibHOM MUpe, U (hM3M4ecKkoin MHopMaLunUm, Takon Kak cobbiTus,
reHepupyemble PU3NHECKUMIK CEHCOpaMU.

Heobxoaumo ncnons3oBaTe ABa BuAa uHTepdeincos. OOnH M3 HUX — 3T0 MHTepdelic, KOTOpLIR ynpas-
nsAeT KaxabiM BuayansHeiM obbektoM MAR B 3D-cueHe. [Opyron — nHTepdelic Ang MMnopTa UM aKcnopTa
CODBITUIA, MONyYaeMbIX OT PU3NYECKMX CEHCOPOB. DTN MHTepdenchl MOryT BbITe UHTErpUpoBaHsbl B 3D-cueHy
Tak, 4Tobbl husnHeckne ceHcopbl Bbinv ynpaBnsemMbIMu U BO3AEACTBOBANW HEMNOCPEOCTBEHHO Ha CLUEHY.

TpexmepHoe KONMPOBAHWE PRANBHOTO MUPA:

- dhopma;
TpexmepHbIA MUP HAl OCHOBE TEXHOMOIMM BUPTY- - BHEILHWA BUZ;
&rNbHOA peansHoOCTH - MacwrabupopaHue

-

Cunxponusalmn GNES ¢ peansHbIM MUPOM:

- CUHXpoHU3aLua GNSS;

- TOMHO® PacnonoXeHue U opueHTauus 3D-
obLeKToR;

- cneyuthuKaALMS SOMHULB U3MEPSHUs

R

Mup MAR ¢ GNSS

TpexmepHoe KONUPOBaHWe pearnbHore Mupa

C NMOMOLLBIO CEHCOpPOB:

- hyHKLMOHANBHOE NPencTaBeHe CEHCOpOB;
- TONHO® pacnonoXeH1s U opueHTaLMA
CeHCopoR

Mup MAR ¢ cencopamu

PucyHok 19 — Co3sgaHune mupa ceHcopos MAR

4.4.2 ToyHOe pacnonoXxeHWe U opueHTauus (pu3nyeckoro ceHcopa

ToyHOE pacnonoKeHue U opueHTaumns uandeckoro ceHcopa B TpexmepHom Mupe MAR 3apaetcs cne-
OyloLllen npoueaypomn:

LWar 1. OnpegenvTe cucTemMy reokoopauHat BUpTyanbHoW 3D-cpefbl, COrMacoBaHHY C OrpaHn4MBato-
WMM npamoyronbHMKom GNSS (cm. pucyHok 20). OrpaHmumBatoLL il NpsiMOYrofibHUK onpegensieT BOCeMb Mo-
3numin GNSS gns TpexmepHoro mupa MAR, KoTophklil npegcTaBnaeT coboi NpocTpaHCTBO BHYTPWU 1 BHE NOMe-
LLEHWIA B 3aBUCMMOCTIW OT BapuaHTa MCnonb3oBaHus. YeTelipe HkHWe koopauHaTbl GNSS MOXHO nonyYnThs ©
nomoLubo obuero yctponctea GNSS, a yeTbipe BepxHue koopaumHaTel GNSS MOXHO nonyynTb ¢ NOMOLLbIO
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yeTblpex HMKHUX koopanHaT GNSS, npubaBuB K HUM ONVMHY U OPUEHTALWKD OrPaHUYMBAIOLLErND NMPAMOYTONb-
Huka. Noatomy ana kaxgon 3D-cueHsbl TpebyeTcs ogHa cuctema reokoopamHatr. CeHcop GNSS onpepensiet
Hayano cUcTeMbl reOKOOpPAMHAT, a opueHTauusa npoctpaHcTea 3D MAR wcnonb3yeTcs ons onpefeneHusa ocei
CUCTEeMbl reoKoopaMHAT.

War 2. Onpepenute opueHTaLIMIO KaxXgoro ceHcopa B BUMpTyansHol 3D-cpefde, cormacoBaHHOW C cU-
CTEMOI reokoopauHart (cM. pucyHok 21). MecTononoxxeHne ceHcopa onpeaensieTcs B CUCTEME reoKOOpaMHaT.
OpueHTauuna ceHcopa onpeLenseTcsi C NOMOLLbID 3Ha4YEeHWI KpeHa, TaHra)a WM pbiCKaHus.

War 3. OnpenenuTe peanbHY ANMHY C MCMONb30BaHMEM eauHUL W3MEepPEeHWUs, COrnacoBaHHbIX C CU-
CTEMOW reoKOOpAMHAT U 3HAYEHWI KPEeHa, TaHrax)a W pbiCKaHus, 3aJaHHbIX OpUeHTaLMen (CM. PUCYHOK 22).
CeHcop HaxoauTcs B TOYHOM MOMOMKEHWUM C UCMOMb30BAHUEM eOUHUL, M3MEepPeHUs peansHO ANWHbI.

Ha pucyHke 23 nokasaH npouecc yCOBepLUeHCTBOBAHHOIO rpachuyeckoro KoHBelepa ¢ UCNonb30BaHu-
€M BCEeX LiaroB Ansa onpeneneHns mecrtononoxeHns ceHcopa loT B mupe MAR.

1 OnpenenvTe cucTeMy reoKoOpAMHET BUpTYanbHoi 3D-cpeqw!, cornacoBaHHyie ¢ NpAMoeyransHAKkom GNSS

YeThipe aHaueHWA CEHCOPOB

GNSS.
OpvH reoncTOMHUK 4N KaXO0H
3D-cueHbI
S —y
AN
i
CeHcop GNSS
GNSS1

GNSS54

Y
@,

GNS82 GN3S3

PucyHok 20 — OnpegeneHve cucTeMbl reokoopanHaTt ans cueHsl 3D MAR
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2 OnpegennTe opvBHTaLMIO KEXKAOMO ceHcopa B BUPTYansHoW 3D-cpeae, comacoBaHHOMN © CUCTOMOI rOOKCOPAMHAT.

YeTeipe 3Ha4eHUA ceHoopoB GNSS.
OOWH reoUCTOMHUK AN KDKO0H
3D-cLeHL!,

OpueHTaLma K2KA0ro CeHcopa

Cencop GNSS

GNSS81

——

GNSSs4

Y
PrickaHue

TaHrax
GNSS2 GNSS3 X

% Kpen

PucyHok 21 — OnpegeneHune opueHTauun ansa ceHcopa loT

3 Onpegenute peantHyio AMUHY C UCNONBIOBAHWMEM GOWHWL M3MEPEHUA, COMMACOBAHHBIX C MECTHON CUCTEMON KOODAUHAT 1 OpUeHTaLMeH.

Yetbipe a3HaveHnnA ceHoopoB GNSS,
OnuH reoUcTEUHUK ANA KKOoi

3D-cueHbl.
OpueHTaLMA KeXAoro ceHeopa.
L EguHuLIb MaMepeHua fruHE!
\ S
h Y
i
Cencop GNSS
OnvHa u enmjuu,a H3MepeHun
- GNSS4
> y
PeickaHue
TaHrax
X
GNSS83
z Kpen
OpueHTauma:
yinbl 3Anepa, yrhbl TeiATa — Bpaiiana, BeKTop OpUeHTaLMK1 ¥Yrnbl Telita — bpaiana
PucyHok 22 — OnpefeneHue peanbHOW ANMWHLI U eOUHKL M3MepeHus ans ceHcopa loT
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4 3apaiiTe yCOBSPLUGHCTBOBAHHBIN rpadyeckui KOHBSAeP, BKIIYEA re0KOOPAVHAETE, OPUEHTALMIO U CUCTEMY
KOOPAMHAT &AWHULL M3MepEeHUA.

YeTbipe sHavdeHUA coHcopobs GNSS.
OaMH reoUCcTONHHUK ANA KAXKOOoH

& 3D-cueHsl.
S OpUeHTaLMA Kexkaoro ceHcopa
b EQuHWLBI MaMepeHuA ONuHBI
1
CeHcop GNSS

LnvHa U egUHMLIA U3MEepeHns

y

GNSS4 PrickaHune

TaHrax
X

’d
GNSS1 ==~

"N &
o : Z” KpeH
GNSs2 GNSS3

lNeorpadu-eckas
cMcTEMa KeopAMHAT

NokaneHan MobankHanA leorpacduqeckan

lMeorpadumyeckas
cucTeMa
KODpOWHAT

cucTemMa cucTema
KQOPAMHET KoopAvHarT

CUCTeMa KOOpAWHAT.
OpueHTauus

¢ eVHLeH
M3MEPSHUA ANWHEI

PucyHok 23 — OBpaboTka ycoBepLIEHCTBOBAHHOTO rpadorMyecKkoro KoHeenepa

4.4.3 CBOACTBA CEHCOPOB U MHTepthenc

Mocne TOYHOro onpeaeneHusi MECTOMOMOXEHWUS U OpUeHTaL MK (hU3nYecKkoro ceHcopa HeobxoaumMo Tak-
e npegcTaBvTh ero cBoicTBa M MHTepdeic. CBOMCTBa ceHcopa (hyHKUMOHaneHo npefacTaeneHsl B 3D-cueHe.
OHu MoryT cogepxaTb BU3yanbHy U (MNn) dhyHKLMOHaneHy nHdopmauumio. CBoOMCTBa ceHcopa MoryT GbITe
npefcTaeneHbl BU3yaneHo B cueHe. OQHako CyLLeCTBYIOT CEHCOPLI, ANS KOTOPbIX HE HYXHAa BU3yanbHas UH-
cdhopmaLuns, HanpuMep CeHcopbl 3Byka. B aTom cnyyae B cueHe ByneT npeAcTaBneHa TONbKO OYHKLMSA 3BYyKA.
WHTepdenc duandeckoro ceHcopa onpegensdetca Ans npegoctaeneHns nHopmauum O NoaKMiYeHnn, He-
06xoQMMONn NS UMNopTa NOTOKOBLIX AaHHbIX CEHCOpa U3 pearnbHOro Mupa.

4.4.4 Mopgenb JaHHbIX NpeAcTaBNeHUs CEHCOPOB

3D-cueHa co3gaeTcs ¢ nomolblo rpada cueHsl (M. [9], [10]). Ang Toro 4Tobkl NpeacTaBUTb CEHCOPI C
WX PYHKLUMOHANLHBEIMW BO3MOXHOCTAMK B 3D-cLieHe, JoMKHA CYLLeCcTBOBaTbL BO3MOXHOCTL Nepefayu pesynb-
TatoB obpaboTku rpacdmyeckoro koHeenepa ans 3D-ceHcopoB u 3D-cueHbl, a Takke OU3NYECKUX CBONCTB
MEXOY NPUIOXKEHUAMM U MO ceTU. TpexMepHasa MOLENb AaHHbIX AN CEHCOPOB MOXET BbITh OonpegeneHa Kak
pacwupeHHbir rpadg 3D-cueHbl. B pasgene 5 onnceiBaeTcs opraHm3auns rpadga 3D-cueHbl ceHcopa.

5 Npad 3D-cueHbI ceHcopa

5.1 OnpegeneHue rpacpa 3D-cueHbl ceHcopa

TpexmepHaa cueHa MAR ¢ ceHcopamu co3gaeTcs ¢ NOMOLLLH rpadya cueHbl, KOTOPbIA COCTOUT U3 KOM-
noHeHToB 3D-CueHbl M CBOWCTB BHELWHero Buaa. B yncno komnoHeHToB BxoaaT 3D-06bekThl M CEHCOPbI B
3D-cueHe MAR. OpraHnzauus cueHbl ceHcopa MAR BbinonHeHa cnegyiolwnm obpasom:

- MpegcTaBneHne BUPTyanbHOMO TPEXMEPHOro Mypa: OonpefenqTe BUPTyanbHbIi TPEXMEPHBLIA MUp, B
TOM Yncrne obpaboTKy 1 BU3yanusaumo MHpopmaumm, nony4aemMoi OT CEHCOPOB B peanbHOM MUpE;

- BUPTYanbHbIA TPEXMEPHbIA MUP, CUHXPOHW3WPOBaHHLIN ¢ nomMollbto GNSS: onpegenvTe Mogenu gaH-
HbIX BMPTYanbHOIO TPEXMEPHOIO MUPa, CMHXPOHU3WPOBAHHOTO € NomMoLblo GNSS, gononHeHHOro MHdopMa-
LMen peanbHOro Myupa 0 MeCTONONOKEHUN N OPUEeHTaLNK;

18

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 22 /62
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-18038-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67384
https://gostexpert.ru/gost/gost-18038-2023?utm_source=pdf&utm_medium=67384&utm_term=page

roCT P ICO/M3IK 18038—2023

- pm3nYecKue CeHCOopHble YCTPOWCTBA WM CBOWCTBA: ONpedenuTe MoAenu OaHHbIX NpenctaBnseMbix
CEHCOpPHbIX YCTPOWCTB U UX PyHKLMOHAaNbHbIE CBOWUCTBA B BUPTYanbHOM TPEXMEPHOM MUPE;

- WHTepdeinckl ¢ PU3MYECKMMU CEHCOPHBIMU YCTPOMNCTBAMU: onpefennte uHTepdenckl Ansa obpaboTku
MHdopMaLmMK ¢ UCNOMb30BaHWEM MNOTOKOBLIX AaHHLIX ceHcopa. Kpome Toro, onpegenuTe nogknwyveHune K cu-
314ECKOMY CEHCOPHOMY YCTPOWCTBY UNK MHOpMaUnio 0 AOCTYNE K HEMY.

CTpykTypa OaHHbIX, Heobxogumas ans opraHusaunm cueHsl ceHcopa MAR, onpegensieTcsa cnegyowmnm
obpasowm:

- CueHa MAR c ykasaHnem MeCTOMNOMNOXEHUA N OpUeHTaUWK

------- MecTononoxeHue (Hayano koopauHar B cucteme GNSS)

------- OrpaHuyMBaOLLMKA NPAMOYrONBEHUK MECTOMOMNOXEHUA (YeTbipe HuKHWe koopavHaTel GNSS), 3Ha4yeHUs OnNuHbI
W eguMHULbl M3MEPEHNA

------- OpueHTaums (TaHrax, pblCkaHue, KpeH)

------- O6vekt MAR

--mmmmmmmeemeeeeeee-—-3D-06bEKT

dopma

Matepunansi
WHTepdencel ¢ BUPTYansHbIMW MUpaMu
e - D U3NYECKWMIA CEHCOP
dopma
MaTepuansi
reoMeTpus
VMHTEepgEeNnchl C BUPTYyanbHbIMU MUpamMu
Tun ranyeckoro ceHcopa
dursnyeckme cBOWCTBA
WHTepdbenchbl ¢ peanbHbIMKM MUpaMK
OpuveHTauus (TaHrax, pbiCKaHue, KpeH)--

padh 3D-cueHbl ansa 3D-cueHbl MAR npeactaeneH Ha pyucyHke 24.

( CueHa MAR /’\ _

" OpveHTaums (Tak- 2
| rax/peickanne/kpaH) /

OfkekT MAR oot -~ o B
~" Havamokoopan- . < Wuchopmayun o5 orpanmum-
HAT B CACTOME | BAIGLAM NPSMOYTONBHUKE
__GNs8 - ' GNSS, gnura u eouHAUL M=

MEPEHMS )

3D-offbeKkT

W ‘Pacrionowenme
( 1 OpPUEHTALMS )
~.,_(TaH|'axdpuckaHuelxpaﬂ)l o

h

| PHAM4ECKUS CBOACTEA |

.

{ Tun ceHcopa

FaomeTpya

 Duaneckne uHTepcbeﬁch-l"\ \
. G PearnbHbIMA MUPaMK

Marepuan

Marepuan [ l'soMeTpHA

7 Wurepdpeiicsi caup- -

‘. TyankHbIMK MUpaMd - .
<L = < WHTepdeiics ¢ Bap-

. TyanbHbIMM MupaMu -

PucyHok 24 — padp 3D-cueHbl MAR ¢ ceHcopom
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Mepapxuyeckana cTpykTypa, NnpeacTaBneHHas Ha pucyHke 24, onucbiBaeT CTPYKTYPY AaHHbiX 3D-cueHbl
MAR, koTopasa cocTouT u3 Habopa obbekToB MAR, Hadana koopavHaTt B cucteme GNSS, orpaHvymBaoLLero
npamoyronsHuka GNSS co 3HaYeHUAMW ONWHE, eOUHULAMU U3MepeHust U opueHTaunein. O6bvekT MAR co-
ctouT n3 3D-0b6bekTa n (MnNu) hU3NMYECKUX CEHCOPOB. TpexMepHbll 0bbekT ansa obbekta MAR Haxoautca
B cueHe MAR c ykaszaHuem uHpopmaumm 0 ero MecTononoXeHun u opueHtauun. MHdgopmauna o dopme
3D-o6bekTa u (MnNn) GU3NYecKoro ceHcopa BKkNYaeT B cebs nHopmaumio 0 BHewHem Buze. BHewrwuit Bug
OTHOCWTCA K Mtoboi ceHcopHol nHdopMauun, ykasaHHol Ana obbekta. Hanpumep, ognH ob6bekt MAR mo-
*eT OblTb NpeacTaBneH C NOMOLLBID BM3yanbHON (hOPMbI, @ APYroi — C NMOMOLLbIO CNYXOBOW MHOPMAaLWUH.
BuayanbHbil BHELLIHWIA BUO — 3TO TO e camoe, YTo U rpacdindeckoe npencraBneHue obbekTa, KOTOpoe BKIHO-
yaeT B cebsa nHopmauuw o reomeTpumn U matepuanax. Hauano koopgmHat B cucteme GNSS onpepensaertcs
ansa mectononoxeHus 3D-cueHsl MAR, koTopasa npenctaenseT coboi konukw peansHoro mupa. Hanpumep,
3D-cueHa 3gaHuA uUnu KoHdepeHu-3ana B peanbHOM Mupe MMeeT Hadano koopauHaT B cucteme GNSS c
ero mecrtononoxenuem. [1na kaxgon 3D-CUeHbl B HUXKHER YacTu NPOCTPaHCTBa CO30aeTCa OrpaHMyMBaroLL M
npsimoyroneHnk GNSS gns onpegenenus mectononoxeHust 3D-CUeHbl C COOTBETCTBYIOLLMM MECTOMNOMNOXe-
Huem B cucteme GNSS.

Ecnu 06bekt MAR vmeeT hnanyecknin ceHcop, TO OH ONpedensaeTca ero MecTononoXeHnem n opueHTa-
Lnen, TMNoOM ceHcopa, (Pn3nYecKkMMn CBOMCTBaMKM U MHTepdencamm ¢ peanbHbIM MUpoM. PU3ndeckne CBOKM-
CTBa BKMOHalOT B cebst MHpopmaLmio, HeobxoaMMyo Ans MMAOoPTa AaHHbIX CUTHaNa BO BHELWHWE U3nYeckme
CEHCOpPHbIe YCTPOWCTBA MMM 3KCMopTa 3TMX AaHHbIX B oOpaTHOM HanpasneHwu. MIHTepdencel ¢ peanbHbiM
MUPOM cofepXaT MHOPMaLWIO O NOLKIYEHM, HeoBXoAUMYHO ONs pacno3HaBaHWsA CEHCOPHOrO YCTPOWCTBa
B CETEBOW cpefe.

5.2 ®Du3nvecKkue cBOMCTBA U MHTepherchbl C peanbHbIM MUPOM

5.2.1 O6wan nudopmaumsa

YTtobbl NpeacTaBUThL hyHKUMIO OU3NYECKOro ceHcopa B BUpTyansHom 3D-npocTtpaHcTBe, obecne4vmBa-
eTcs ynpaeneHvwe ousn4eckMmm CBOMCTBaMK M MHbopMaLmeid o NogKknioYeHn usmndeckoro ceHcopa. CTpyk-
Typa cueHbl MAR BknouyaeT B cebsi 3Ty MHpOpMaLUi0 OTHOCUTENBHO TUNa PU3MYEeCcKoro ceHcopa U Apyrux
3D-06beKTOB B CLEHe.

5.2.2 ®u3ndeckue CBOMCTBA (pU3UYECKOTro ceHcopa

®u3nyecknii CeHcop NpeacTaBnseT Hanmdne U3N4eckoro CEHCOPHOMO YCTPOMCTBA U ero (OyHKUWK B
cueHe MAR. ®uanyeckoe ceHCOpHOE YCTPOMCTBO OnpeaensieTcs ero ceoicTBamu, Takumum kak UUID, nms, Tun
coBbITUSI, TUN YNpaBNeHUA 1 ONncaHne, Kak nokasaHo Ha pucyHke 25. Mone UUID ncnonb3yeTcs Ansa yHUKanb-
HOW naeHTUUKauuMmM uandeckoro ceHcopa, name — aTo UMs uandeckoro ceHcopa, event type — ato Tun
BXOJHOMO NOTOKA AaHHLIX OT YCTPOMCTBA, control type — 3To Tun uHdopmauuum o6 ynpaeneHuu, nepefasae-
MOW yCTpoWcTBy, a description — 3To onucaHue ycTpoincTea. B Tabnuue 1 npueeneHsl nons, Heobxoaumble
Ons npegcTaBneHnst Ou3an4eckux CBOMCTB (DU3NHECKOro CEHCOPHOro YCTPOUCTBA.
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YerpolcTBe
lpamep
uuID
<UUID>11111111-1111-1111-1111-111111111111</JUID>
<NAME>Kouguuuonep</NAME>
<EVENT_TYPE>TEMF</EVENT_TYPE>
NAME <CONTROL_TYPE>TEMP</CONTROL_TYPE>
<DESC>THnN cencopa</DESC>
EVENT_TYPE
CONTROL_TYPE
DESC

PucyHok 25 — ®uandeckme CBOMCTBa hU3MHECKOro ceHcopa

Tabnuuya 1— OnucaHne M3M4EeCKOro CEHCOPHOID YCTPOMCTRA

Monsa ¢ nHdopmayuein ob ycTponctee CeoWcTBa yCTPOUCTBA
UuiD YHUKanbHbIA noeHTUKKaTOP ANs pacno3HaBaHusa YCTPOUCTBa
NAME Mms ycTpoiicTea
Twn gaHHbIX, KOTOPble MOTYT OTNPaBNATLCA C (PU3UHECKOr0 CEHCOPHOTo
EVENT TYPE A PLISMOIYT BITH L P

YyCTpOWCTBa

Twun gaHHLIX, KOTOpble MOTYT OTNpaBnATLECA Ha (.'*JMSI/I‘-IECKOG CeHCOpHoe

CONTROL_TYPE 5
YCTPOWCTBO

DESC [ononHuTtensHoe onucaHue M3N4ecKkoro CEHCOPHOrO YCTPOMCTBA

5.2.3 dusnveckme MHTEpherchbl C peanbHbIM MUPOM (hM3NMYECKOro ceHcopa

B cTtpyktype cueHbl MAR dusnveckue nHTepdencel ¢ peanbHbIM MUPOM OTHOCSTCS K onpegeneHuto
MHopMaLUKM 0 COeOMHEHUU YCTPOWNCTBA CO CLEHOW MOCPEACTBOM NpunoxeHus. MimetoTca cneayrolime nons:
name, description, IP, port, ID, password u protocol (pucyHok 26). B none name yka3sblBaeTcs UMsA coeauHe-
HuA, none desc onuckiBaeT UHdopmauuio o coeguHeHun, |IP — IP-agpec yctponcTea, port — Homep nopTa
015 nogKnYeHus yctponctea, |ID — ngeHTudukaTop nonb3osarens, password — COOTBETCTBYIOLWMK Naponb
none3oearens, a protocol — npoTokon, Ucnonk3yeMblil NSl COEAWHEHUNA C YCTPOWCTBOM. B Tabnuue 2 npu-
Be[EeHbl Nond, Heobxoaumble ANa PU3NYECKUX NHTepdencoB PU3MYECKOrO CEHCOPHOTO YCTPOWCTRA.
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NogcawieHme
NAME
Ipumep
DESC <NAME>Ynpagasawines ycTpoiicTBo Kouanuyuonepa</NAME>
<DESC>HudopMarus o nopxmovenyss/DESC>
<[P>1.1.1.1</IP>
ip <PORT>8080</PORT>
<ID>userl</ID>
<PASSWORD:>passl</PASSWORD:>
<PROTOCOL>TCP</PROTOCOL>
PORT
1D
PASSWORD
PROTOCOL

PucyHok 26 — ®usudeckme UHTepdeidcsl ¢ peanbHbIM MUPOM

Tatnuua 2— OnucaHne hU3N4ECKOro CEHCOPHOIo YCTPOMCTBa

Mons ¢ nHhopmaumen o NOAKNKYEHNH MHbopMauma o nogkntoHeHu rU3n4eckoro CeHCOPHOro yCTpolcTea
NAME Mma, ceazanHoe ¢ MHdopmauunei o NogkmnioyeHnm
DESC OnucaHue nHdopmMaurm 0 NOAKMIYEHUN
IP IP-agpec uanyeckoro CeHCOpHOro yCcTponcTBa
PORT [MopT ons gun3nyecKoro CEHCOPHOro YCTPOWCTBA
D Vl,quTuMQJMKaTop nonb3oBatens Ans gocTyna K uM3n4eckoMy CeHCOPHOMY
YCTPOWCTBY
PASSWORD Mapone Mp,EHTMudJHKaTOpa ronb3oBaTens Ans 4ocTyna K hruan4eckoMy ceH-
COPHOMY YCTPOWCTBY
PROTOCOL [MpoTtokon obMeHa gaHHbIMK

5.2.4 CTpyKTypa AaHHbIX Onsa (pu3M4eckux CBOMCTB U uHTepdencoB (hU3M4YEeCKOro ceHcopa

Mpy opraHM3aunmn cueHol MAR ¢ NOMOLLBH (OU3NYECKUX CEeHCOPOB MOXHO MCMNOMb30BaThk PaznnyHble
TWUMblI CEHCOPORB B 3aBMCUMOCTY OT NMPUMNOXEHUS. TUMbl CEHCOPOBR MOXHO ONMpefenuTs NyTem pa3BepThiBaHUS
CTPYKTYpbl 6230BbIX AaHHBIX PU3NYECKUX CBOUCTB M MHTepdencoB. B HacTosAwem ctaHgapTe ykasbiBaeTcH
abcTpakTHasa CTPYKTypa OaHHbIX AnA U3MYeckux CBOMCTB U nHTepdenca B rpade cueHbl. bonee nogpobHas
MHOPMaLMS O KOHKPETHBIX (PU3MHECKMX CeHCOpax MOXeT DObiTh yKa3aHa B NOMb30BaTebCKUX MPUMIOXKEHUSIX.
Hanpumep, paccMoTpUM NpUIoxeHue, KOTopoe MMeeT TpKu dusndecknx ceHcopa: tepmometp, RFID (pagno-
yacToTHas naeHTudpmkaums) n PLC (nporpaMmmupyemblit NOrMYeckuin KoHTponnep) (CM. pucyHok 27). B atom
NpUMEPE NOMbL30BaTENLCKNE NPUIOXKEHWA MOTYT pasBepHyThL TpU TMNA (OU3UYECKUX CEHCOPOR ANA NONy4YeHus
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nogpobHow MHopMauMn o Temneparype, BNaxHOCTH, LMgppoBoM Bxoae, UMGPOBOM BbIXOAE, aHANOrOBOM
BxoZde U T. A. (cm. [14]).

DuanveckHii ceHcop B rpade CIieHH 3D-npumoxeHMA CEHCOpa
OnpenenaeMuit
DusnHecKne CBOACTBA H (PHIHYECKNE HHTepdefic I0JIbIDEATEACM NMogpotHoe onpeAcaeHAE THNA CEHCOPa
THI CeHcopa
¥erpoiicTre Moprmovenne
UuID NAME Tepmomerp
NAME DESC @
EVENT_TYPE Ip REID
Indporoit Bxoj
CONTROL_TYPE PORT
IIndporoii BEIXOA
DESC el
AHBANOroBRIH EXOH
PASSWORD
PLC -
PROTOCOL
Ipouee

PucyHok 27 — B3anmocBasb Mexay pUanyeckumin CBOMCTBAMM 1 NOMb30BATENBCKMMW MPUNOKEHUAMN
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Ha pucyHke 28 nokasaHa CTpyKTypa OaHHbIX ANA OU3NYeCcKMX CBONCTB UM MHTEpdencoB uUandeckmx
CEHCOPHbIX YCTPOWCTRA.

DuzHYeCcKHl CEHCOD
- [ogrnouenue
Yerpoicrao {$uanueckuil HHTEp-
(duzugeckue cBoicTRA) .
eiic)
Hm NAME «<buanueckue cBoMcTBa PHU3MIECKOro CEHCOpa>
<Device>
<UUID>
NAME DESC <Name>

<EventType>
<Control Type>

EVENT_TYPE IP <Desc>

«<(Puzmiecknii naTepdeiic pn3nTeckoro ceHcopa>
<Connection>
CONTROL_TYPE PORT
<Name>
<Desc>
<[P>
DESC ID
<Port>
<[D>
<Password>
PASSWORD <Protocol>
PROTOCOL

PucyHok 28 — CTpyKTypa OaHHbIX (PU3MYECKMX CBONCTB M MHTEpPdERcoB Ans dU3n4ecKoro ceHcopa

6 CucTtemHas apxuTeKTypa Ansa npeacraBrneHUs oM3nNYecKoro ceHcopa

6.1 CucTeMHas apxuTeKTypa ans (hM3M4YecKUX CEHCOPOB

Mpwu co3zpaHum 3D-cueHbl MAR, meHemxep rpadoB cueHbl MAR ynpaBnseT BceMu HeobxoguMbiMu AN
CUeHbl AaHHbIMK. 3D-cueHa MoxeT BbITh coxpaHeHa B danne aaHHbix MAR. ®aiin cogepXxuT Bce AaHHble A4ns
reHepauuu v nepenaqun no cety 3D-cueHsl MAR. ®@ain aanHeix MAR onpenensiet 3D-cueHy MAR, ucnonsays
cnegyoLlme KOMNOHEHThI:

- thann gaHHbIX MAR;

- napcep MAR;

- MmeHemxep obbektoB MAR;

- MeHexep rpadra cueHsl MAR;

- cueHa MAR u rpad cobbiTnia,

- MHTepdenc goctyna K cueHe MAR;

- KoHTponnep cobbITUiA;

- MHTepdenc M3an4eckoro ceHcopa.

24

GostExpert.ru
https://GostExpert.ru/gost/gost-18038-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67384
https://gostexpert.ru/gost/gost-18038-2023?utm_source=pdf&utm_medium=67384&utm_term=page

roCT P ICO/M3IK 18038—2023

Ha pucyHke 29 nokasaHa oblan apxuTekTypa ana npeacTtasneHns huandecknx ceHcopos B 3D-cueHe.
MMapcep cunTbiBaeT gaHHble M3 haina gaHHbix MAR 1 MHTepnpeTupyeT Mx Kak pasnuyHblie obbektsl MAR.
O6tekThl MAR coOCTOAT U3 BU3yanbHbIX 06LEKTOB U 0OBEKTOB CEHCOpPA, KOTOpLIE YNpaBNnsAloTCs MeHEOXepPOM
obbektor MAR. CobbiTus, reHepupyeMble NporpamMMoi BHELUHero YCTPOWCTBa, NepenakwTcs B KOHTponnep
cobbITUiA Yepe3 nHTepdeic duamdeckoro ceHcopa. KoHTponnep oTnpaenseT cobbiTUs, KOTOpble AOMMKHbI
OblTb NpeacTaBneHbl CUeHOM, Ha O6BLEKT CeHcopa, KOTopbIi ynpaenseTca meHemxepom obbektoB MAR. WH-
Tepdeiic goctyna k cueHe MAR nonydvaetr n o6pabaTtbiBaeT gaHHble 0 COBbITUSAX AMs NpeacTaBrneHus Ha
CLEHe NOMyYEeHHbIX OT KOHTponnepa cobblTUiA ceHcopa. Ha pucyHke 29 ofHa W3 CTPErnoK, BbIXOAALUX W3
KOHTpoOmnnepa cobbITUA, yKa3blBaeT, YTO COObITUE BNUSET HA BM3yanbHbIA OOLEKT, @ Apyrasa CTpernka ykasbl-
BaeT, YTo cobkbiTMe NpeacTaBneHo HezaBUCMMO OT Noboro BM3yansHoro obbekTa B cueHe. B oboux cnyyasax
cobbITUs MOryT ObITh NpencTaeneHsl B cueHe MAR. Menexxep rpada cueHsl MAR reHepupyeT u obpabaTbi-
BaeT rpad cUeHbl, KOTOPbI OnNpeaenaeTcs reoOMeTpuelt, CBOMCTBaMM U CODBITUAMM, C MOMOLLbIO BU3YasibHbIX
0bbekToB, 06BLEKTOB CEHCOPOB M cobLITUI ceHcopoB. Korga B cueHe NpoucxogvT M3MeHeHue Yepes nonb3o-
BaTENbCKUIA MHTEpdenc, OHO nepeaaeTcs B KOHTponnep cobbiTuil MmeHemxkepom obbekToB MAR, a 3aTtem B
NporpaMmy BHELIHEro yCTpPOMCTBA.

BHemuee npuaokeRne (A1 MOKIICICHAA CEHCOPa)
©aitn nanueix MAR a
| Jannnie MAR / ToToKw coBHTRIH
k4
Tapcep Hurepdeiic ¢uanieckoro cexcopa
KouTpoaaep coburThii
Menezkep 06BEKTOE  © ||
BuayannHuIH o6mexT
(O6neKT ceHCopa —
Hnrepdeitc fnocTyna k cijeHs MAR
Menempxep rpagor
3D-paHHBE Jauusie o cOSHTHAX
Epaysep
— Crena MAR/rpad co6nTuil

PucyHok 29 — CucTemHas apxuTekTypa Ang npegcrasneHnsa pusnyeckux CEHCOpPOB

6.2 CTpyKTypa cucTeMbI

6.2.1 O6wKe nonoxeHUnA

Ha koHuenTyanbHoM ypoBHe cuctema mupa MAR ¢ cduanyecknmm ceHcopamu BKMYaeT B cebs naThb
KOMMOHEHTOB, HeobxoAuMbIX Ans 06paboTku NpeacTaBneHus u hyHKLMA hU3NYEeCKUX CEHCOPOB B BUPTYanb-
HOM TpexMepHOM mMupe (CM. pucyHok 30).
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du3zryecKue ceHCOpPHLIE YCTPOHCTBA [onp3oBaTeNbCKHe HHTepdeiich

HaTepdeiics! c duamieckuMA
ycTpoicTBaMHA

[

Hurtepdeiicel ¢ 3D-cieHaMu i

IpepcraBnenne o6wextoB MAR, Binogan duznae-
CKHE CEHCOPEI |

[IpencraBaenmne Mupa MAR, cuaxponu3snposanHoe ¢ GNSS

TpeAcTaBAeHNE BUPTYANBLHOrO TPEXMEPHOTO MUpa

PucyHok 30 — CuctemHas cTpykTypa Ana mupa MAR c dousnyeckumu ceHcopamu

6.2.2 NMpegcraBneHne TpexmepHoro mupa MAR

Mup MAR ¢ hU3an4eckMMU ceHcopamn OpraHu3yeTcsl C MOMOLLbI0 BUPTYanbHOMO TPEXMEPHOro Mupa,
3MYNUPYOLLErO BapMaHT UCMOMb30BaHWA B peanbHoMm Mmupe. @yHkumn 3D-moaennpoBaHisa U BU3yanusauum
WMEKT BaxHoe 3HadeHue onsa cuctembl MAR un aenswTca Heobxogumbimu. CHadana Heobxogumo onpe-
OENUTb BUPTYanbHbIA TPEXMEPHBIA MUP, 3MYNUPYIOLWWIA peanbHbil MUP, a Takke NPegocTaBuTb YHKLMK
3D-mogenupoBaHna U peHaepyHra onsa uaMyecknx CeHCOpOB B aToM Mupe. Mogenb BUpPTyanbHOro Tpex-
MEepHOro Mvpa MoXeT MMeTb Nioboi pasMep, HanpMMep pasmMep KOMHaTbl, 30aHus, yiyubl U ropoaa, B 3a-
BMUCUMOCTK OT MPUMOXEHUS.

6.2.3 BupTyanbHble TpeXMepHbIE MUPbI, CUHXPOHU3MPOBaHHbIe no cucteme GNSS

BuptyaneHbin 3D-Mup, aMynupyowmiA peanbHblil MUP, OOMKEH BblTb CMHXPOHW3WPOBAH ¢ MHAOpMa-
umen cucteMbl GNSS, 4yTo6bl Bce 006bEKTHI B peanbHOM MUPE MO BbiTh KOPPEKTHO pa3MelleHbl B BUPTY-
anbHoMm 3D-mupe (cm. [19]). MNpuynHa ncnonb3oBaHus MHgopmaumMm cuctembl GNSS ans Bcex 06bekToB B
BUPTYanbHOM TPEXMEPHOM MUPE 3aKNio4yaeTca B ONpeaerieHn U pacnosHaBaHun o6beKTOB peanbHOro Mupa
C yKaszaHMeM WX TOMHOTO MeCTOMONOXEHWs! B BUPTyanbHOM TpexmepHoMm Mupe. Moatomy Heobxogum meToq
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C03aHWsl BUPTyanbHOrO TPEXMEPHOro MMpa, CUHXpPOHM3upoBaHHOro no cucteme GNSS. B gononHeHwe k
obwemMy Mupy, CUHXpOHM3MpoBaHHOMY no cucTeme GNSS, Bce 3D-0b6bekThl, BKNOYaA hU3NYECKUE CEHCO-
pbl, MOTYT UMeTb cOBCTBEeHHY UHpopmauuio cucteMsl GNSS npu HeobxogumocTu. MHopMaLKUs CUCTEMBI
GNSS v gaHHble opMeHTauMK OOMKHbI onpeaenaTbCcs ANA Kaxaoro obvekta B Mmupe MAR.

6.2.4 CeHcopHbIe YCTPOWUCTBa U UX CBOMUCTBA

BHewHWin BUA hmam4eckoro ceHcopHoro ycTporicTea npegctaeneH 3D-o6bektom B Mupe MAR. Kpome
TOrO, [OMKHbI BbITh NMPeacTaBrneHbl €ro CBOWCTBA, BKIOYasi BU3yanbHble UNKW Apyrve CEHCOpHble 1 husnye-
ckne ceolcTBa. B peanbHOM Mupe cyllecTByeT MHOXECTBO TUMOB 13nyecknx ceHcopos. Kaxabin huande-
CKWin ceHcop gomkeH bbiTh NpeacTaBneHd B Buae Tuna rM3Myeckoro CeHcopa BMecTe C ero BHelHUM BUOOM
n bu3nyecknmMm cBOMCTBaAMM.

6.2.5 UHTepdhelchbl ¢ TpexMepHbLIMU CEHCOPHLIMU 06BLeKTaMu

Monb3oBaTtenbckue uHTepdencel A4ns ynpasneHusa GU3n4eckumm CEHCOpamMmn AOIMKHbI BbITh BKIMOYEHbI
B Mmrp MAR. OHKM BAWAIOT Ha BU3yarnbHYIO U APYryio BOCAPUHUMAEMYO MHOPMAaLKMo 0 (hU3NYeCKMX CeHCopax
B Mvpe MAR. C nomMoLublo NoSb30BaTENbCKUX MHTEP(ENCOB MOXHO NO-Pa3HOMY NPeaCcTaBUTb BHELUHWI BUA
U3UYECKMX CEHCOPOB.

6.2.6 UHTepdeichbl c hU3NYECKUMU CEHCOPHLIMU YCTPOUCTBAMMU

WHTepdenckl ons uMnopTa 1 3KkcnopTta UHopmau M B ousmyeckne CeEHCOpHbIE YCTPOWCTBA U 0BpaTHO
OOMKHBI ObITh NpeacTaeneHs B Mvupe MAR. [lna npeactaBneHns ou3nYecknx CBOMCTB ceHcopa B Mupe MAR
AOMmKeH BbiTb NPEeAYCMOTPEH MEXaHWU3M NOonyYeHUst cOBbITUIA OT KaX4oro CEHCOPHOro ycTponcTea. [omkHbl
ObITb NpegcTaBneHbl Bce cobblThA, nony4aemMble oT (hU3NYECKUX CEHCOPHBIX YCTPOMCTB.

7 OnpepgeneHve npeacTasneHns rUanN4eckoro ceHcopa Ha A3bike pasmeTku XML

7.1 CTpyKTypa cLeHbl CMeLIaHHOW U [ONONHEHHOW peanbHOCTH

7.1.1 MARScene

MARScene coctout u3 Habopa MARODbjects, nHdopmaunn cuctemsl GNSS n nHcdopmauum o mecto-
NONOXEHNHN.

7.1.2 MARODbject

MARODbject cocTout uz 3D-0b6bekTa U hrU3nyecknx ceHcopoB. MIHopMaumna o ru3n4eckoMm CeHcope 1
uHdopmMaumsa cuctemel GNSS aensaeTca Heoba3aTenbHOM.

7.1.3 3D object

3D object umeet copmy.

7.1.4 Shape

Shape coctout n3 Material, Geometry u InterfaceWithVirtualWorlds. ®u3ndeckne cBoicTBa onpegens-
l0TCS NO-pa3HOMY B 3aBMCUMOCTM OT TUMa CeHcopa U OpueHTauuu.

7.1.5 Physical sensor

Physical sensor coctouTt na Shape, Sensor type, Physical properties, Physical interface, Location 1
Orientation.

7.1.6 Sensor type

Sensor type — 310 abCTpaKkTHBIN CynepTun Bcex TUMNOB CEHCOPOB, KOTOPLINA BKMNtoYaeT B cebs CBONCTBRA,
obwme onga Bcex pU3nYecKuX CEHCOPOB.

7.1.7 Physical properties

Physical properties cogepxuT govepHue anemeHThl, Bknovas UUID, Name, EventType, ControlType 1
Desc.

7.1.8 Physical interface

Physical interface nmeetr anemeHT Connection, KOTOpbI COOEPKWT LOYEPHME 3MEMEHTLI, BKIOYas
Name, Desc, IP, Port, ID, Password u Protocol.
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7.2 OnpegeneHue cxembl XML

7.2.1 MARSceneType
MARSceneType coctouT 43 Location (Hadano KoopawHAT, OrpaHMYMBAKOWMA NPAMOYTONbHUK),
Orientation 1 Habopa MARObjects (cM. pucyHok 31).

MARScene e MARSceneType
GeoUrigin [0..1] GeoPositionType
GeoBoundingBox [0..1] GeoBoundingBoxType
Orientation [0.1] OrientationType
MAROb]ect [0..*] MARObjectType

<complexType name="MARSceneType'>
<sequence>

<element name="GeoOrigin"™ type="mar:GeoPositionType" minOccurs="0" />
<element name="GeoBoundingBox" type="mar:GeoBoundingBoxType"
minQgeours="0"/>
<element name="Orientation” type="mar:CrientationType"” minOccurs="0" />
<element name="MARQObject" type="mar:MARObjectType" minOccurs="0"
maxOccurs="unbounded" />

</sequence>

</complexType>

PucyHok 31 — Tun MARScene
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7.2.2 GeoPositionType
GeoPositionType npeacTaBnsaeT, Kak NokasaHo Ha pcuyHke 32, no3nuuio no cucteme GNSS, cocTosLyto
M3 3HAYEeHUN WKWPOTLI U AONroThI.

GeoPositionType
lat LatitudeType
lon LongitudeType

<complexType name="GeoPositionType™>
<annotation>
<documentation> IipoTa M OOIDoTa I'€OMIOIMIMK
</documentation>
</annotation>
<attribute type="mar:LatitudeType” name="Iat" use="regquired” />

<attribute type="mar:LongitudeType" name="lon" use="required” />

</complexType>

PucyHok 32 — Tun GeoPosition
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7.2.3 LatitudeType u LongitudeType
Tunbl WKWPOTLI M JOMNMOThI, KAK NOKasaHo Ha pucyHke 33, onpedenstoTcsa ABYMsi 3HAa4YEHWAMKW COOTBET-
CTBEHHO.

JecaTHYHOoe YHCT0 JAecaTHHOE YHCAD

LatitudeType LongitudeType

<simpleType name="LatitudeType”">
<annotation>

<documentation> llMpoTa yKazWpBaaTCcda B OeCATHYHHX TPamycaX M B CHCTEMEe KOODPIOMHAT
WES84.,

</documentation>
</annotation>
<restriction base="decimal'>
<minInclusive value="-90.0" />
<maxInclusive value=%380.0" />
</restriction>
</simpleType>
<simpleType name="LongitudeTlype”>
<restriction base="decimal'>
<minInclusive value="-180.0" />
<maxInclusive value=%180.0" />
</restriction>

</simpleType>

PucyHok 33 — Tunbl WWPOTLI M AONIOThI
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7.2.4 GeoBoundingBoxType

GeoBoundingBoxType, kak nokaszaHo Ha pucyHKe 34, onpegensercs YeTblpbMs reono3vLmMaMn U TpemMs
3Ha4YeHMaMKn OnuHbl ¢ obLeln eguHULERA N3MepeHus.

GeoBoundingBoxType
Position1 GeoPositionType
Position2 GeoPositionType
Position3 GeoPasitionType
Position4 GeoPositionType
Length LengthType

<complexType name="GeocBoundingBoxType ">
<annotation>
<documentation> HMubopMauma orpa-—
HUMHUTeNLHOTO OPAMOYTONLHUKA ONpelellAeTca

YETHPbLMS TEONCIMIUMAMMA M TPEMSI IJMHAMM C
emuuMuer mamepenms </documentation>

</annotation>
<sequence>

<element name="Positioni®”
type="mar:GeoPositionType"™ />

<element name="Position2®
type="mar:GeoPositionType" />

<element name="Position3"”
type="mar:GeoPositionType™ />

<element name="Position4"”
type="mar:GeoPositionType" />

<element name="Length"
type="mar:LengthType™ />

</sequence>

</complexType>

PucyHok 34 — Tun GeoBoundingBox
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7.2.5 LengthType
LengthType, kak nokasaHo Ha pucyHke 35, onpegenserca TpeMs 3Ha4YeHUs MW OMAWHBI C eAMHULER 13-

MepeHU4.

LengthType
X float
y float
z float
eHHUTA {unitType)

<complexType name="LengthType">
<attribute name="x" type="float" use="required" />
<attribute name="y" type="float" use="required" />
<attribute name="z" type="float" use="required" />
<attribute name=Tunit®™ use=Yoptional"™ default="m">
<gimpleType>
<restriction base="string">
<enumeration value="pm" /><enumeration value="nm" />
Enumeration value= "um"” /><enumeration value= "mm" />
Enumeration value= "em" />...
</restriction>
</simpleType>

</attribute>

</complexType>

PucyHok 35 — Tun gnuHel
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OrientationType, kak NokasaHo Ha pucyHke 36, onpegensieTca TpeMsi AeCATUYHLIMM rpagycamim (TaHrax,

pbICKaHbLE, KpeH).

OrientationType JecaTRMHEOE YHCAQ
Tanrax DegreeXype
Prickanme DegreeType
DegreeType
Kpen DegreeType greeTyp

<complexType name="OrientationType">
<sequence>
<element name="Pitch" type="mar:DegreeType" />
<element name="Yaw" type="mar:DegreeType” />
<element name="Roll” type="mar:DegreeType" />
</sequence>
</complexType>
<simpleType name="DegreeType">
<restriction base="decimal'>
<minInclusive value="0,0" />
<maxInclusive value="360.0" />
</restriction>

</simpleType>

PucyHok 36 — Tun opueHTauuu
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7.2.7 MARObjectType
MARODbjectType, kak nokaszaHo Ha pucyHke 37, cocTouT U3 anemeHToB ThreeDObject n PhysicalSensor.
OnemeHT PhysicalSensor ABnsieTca onuuoHansHbIM.

MARObjectType
ThreeDObject ThreeDObjectType
PhysicalSensor [0..1] AbstractSensorType

<complexType name="MARObjectType'>
<sequence>
<element name="ThreeDObject" type="tns:ThreeDObjectType" />
<element name="PhysicalSensor" type="tns:AbstractSensorType"
maxOccurs="1" minQOccurs="0" />
</sequence>

</complexType>

PucyHok 37 — Tun MARODbject

7.2.8 ThreeDObjectType
ThreeDObjectType, kak noka3aHo Ha pucyHke 38, cocTouT M3 aneMeHTa Shape.

ThreeDObjectType

Shape ShapeType

<complexType name="ThreeDObjectType">
<sequence>
<element name="Shape" type="mar:ShapeType" />

</sequence>

</complexType>

PucyHok 38 — Tun 3D-o0bbekTa
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7.2.9 ShapeType
ShapeType, kak nokasaHo Ha pwucyHke 39, cocTouT K3 3nemeHToB Material, Geometry un
InterfaceWithVirtualWorlds.

ShapeType
Material [0..%] MaterialType
Geometry [0..%] GeometryType
InterfaceWithVirtualWorlds [0.%] InterfaceWithVirtualWorldsType

<complexType name="ShapeType">
<sequence>

<element name="Material"™ type="tns:MaterialType" maxOccurs="unbounded"
minCccurs="0o" />

<element name="Geometry"” type="tns:GeometryType" maxOccurs="unbounded”
minOccurs="0" />

<element name="InterfaceWithVirtualWorlds"

type="tns:InterfaceWithVirtualWorldsType"”

maxOccurs="unbounded" minOccurs="0" />

</sequence>

/complexType>

Pucyrok 39 — Tun dopmel

7.2.10 AbstractSensorType

AbstractSensorType — aTo cynepTun aAns Bcex Tunos ceHcopoB. OH BknovaeT B ceba cBoicTBa, 06Wwme
Ans Bcex ceHcopoB (cM. pucyHok 40). |d — naeHTndmkaTtop kaxgoro ceHcopa. Activated o3HavaeT akTnBHOe
cocTosHWe ceHcopa. Shape — 3To reomeTpuyeckre gaHHble. SensorType uMeeT crnegyllue nepedncnse-
mble 3HadeHusa: {Typel, Type2, ..., Type15}. PhysicalProperties obo3HauaeT obwune cBoicTea. Puandeckme
CBOWCTBA KaX40oro ceHcopa onpefensiTcs ANa Kaxaoro tTuna ceHcopa. ®usnyecknin nHTepdenc nMeeT MH-
Tepdenc ¢ peanbHbiM myupom. Orientation conepXuUT MHoOPMaLMD O TAHFAXEe, PbICKAHUA U KpeHe.
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AbstractSensorType
id ID
activated JIOTHIECKOE SHAYCHHE
SensorType (SensorTypeType)
Shape [0,1] ShapeType
PhysicalProperties [0,1] PhysicalPropertiesType
Physicallnterface [0,1] PhysicalinterfacelType
Orientation [0, 1] KiEieatepbtiype

36

GostExpert.ru
https://GostExpert.ru/gost/gost-18038-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67384
https://gostexpert.ru/gost/gost-18038-2023?utm_source=pdf&utm_medium=67384&utm_term=page

roCT P ICO/M3IK 18038—2023

<sequence>

<complexType name="AbstractSensorType">

<element name="SensorType">

<simpleType>

<restriction base="string”>

<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

</element>

< element name="Shape" type="mar:ShapeType" minOccurs="0"/>

<element name="PhysicalProperties"” type="mar;PhysicalPropertiesType"

value="Camera® />
value="Chemical™ />
value="Electric® />
value="Environment" />
value="Flow" />
value="Force" />
value="Light" />
value= "Movement" />
value="Navigation" />
value="pParticle” />
value="Position" />
value="Pressure” />
value="Proximity" />
value="Sound” />
value="Temperature”™ />

value="0Others"” />

minOccurs="g" />

<element name="PhysicalInterface" type="mar:PhysicalInterfaceType" minOccurs="0"/>

<element name="Orientation® type="mar:OrientationType" minOccurs="0" />

</sequence>

<attribute name="id" type="ID" />

<attribute name="activated” type="boolean” />

</complexType>

https://GostExpert.ru/gost/gost-18038-2023
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7.2.11 PhysicalPropertiesType

PhysicalPropertiesType cogepxuT anemeHT Device ¢ go4epHumMn anemeHTamu, skntodaa UUID, Name,
EventType, ControlType n Desc (cm. pucyHok 41).

PhysicalPropertiesType PO—
evice e
Device (Devlce'l‘ype) UuUID l]'UlDType
Narne siring

EventType [0.1] EventType

ControlType [o.1] ControlType

Desc [0.1] siring

<complexType name="PhysicalPropertiesType™
<sequence>
<element name="DeviceW>
<complexType>
<sequence>
<element name="UUID" type="mar:UUIDType" />
<element name="Name" type="string" />
<element name="EventType” type="mar:EventType" minCccurs="0"/>
<element name="ControlType” type="mar:ControlType" minCccurs="0"/>
<element name="Desc" type="string” minOccurs="0" />
</sequence>
</complexType>
</element>
</sequence>

</complexType>

PucyHok 41 — Tun cuandeckmx CBONCTB
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7.2.12 UUIDType, EventType u ControlType
UUIDType, EventType u ControlType onpefeneHbl, Kak NOKa3aHo Ha pUCYHKe 42.

string string string

UUIDType EventType ControlType

<complexType name="PhysicalInterfaceType">
<seguence>
<element name="Connection">
<complexType>
<sequence>
<element name="Name" type="string" />
<element name="Desc" type="string" minOccurs="0" />
<element name="IP" type="mar:IPAddressType" />
<element name="Port" type="mar:PortType" />
<element name="ID" type="string" />
<element name="Password" type="string" />
<element name="Protocol" type="string" />
</sequence>
</complexType>
</element>

</sequence>

</complexType>

PucyHok 42 — Tunel UUID, Event n Control
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7.2.13 PhysicallnterfaceType
PhysicallnterfaceType cogepxut snemeHT Connection ¢ godepHuMU anemeHTamu, Bkiwyas Name,
Desc, IP, Port, ID, Password n Protocol, kak nokaszaHo Ha pucyHke 43.

{ConnectionType)
PhysicalinterfaceType
Name string
Connection  (CommectionType) D string
IP IPAddressType
Port PortType
ID string
Password string
Protocol string

<complexType name="PhysicallInterfaceType">
<sequence>
<element name="Connection™>
<complexType>
<segquence>
<alement name="Name" type="string" />
<element name="Desc" type="string" minOccurs="0" />
<element name="IP" type="mar:IPAddressType" />
<element name="Port" type="mar:PortType" />
<element name="ID" type="string" />
<element name="Password" type="string" />
<element name="Protocol" type="string" />
</sequence>
</complexType>
</element>
</sequence>

</complexType>

PucyHok 43 — Tun doumanyeckoro nHTepdenca
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7.2.14 IPAddressType u PortType
IPAddressType un PortType onpegeneHsl, Kak nokasaHo Ha pucyHke 44.

string string
IPv4AddressType IPv6AddressType
IPAddressType
unsignedShort
PortType
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<simpleType name="IPAddressType">

<union memberTypes="mar:IPv4AddressType mar:IPveAddressType" />
</simpleType>
<simpleType name="IPv4AddressType">

<regtriction base="gstring">

<pattern value="((25[0-51(2[0-4][0-9111[0-91[0-911[1-91[0-9111[0-31).){3}(25([0-
5112[0-[0-8] |1[0-8] [0-9]|[1-9][0-9]][0-9]}" />

</restriction>
</simpleType>
<simpleType name="IPvéAddressType">

<restriction base="string">

<pattern value="{{[0-%9a-fA-F]{1,4}:){7,7}[0-%a-fA-F]{1,4}|([0-%a-fA-F]{1,4}:)

{1,7}: | ([0-%a—£fA-F]1{1,4}:){1,6}:[0-9a—-fA-F]1{1,4}|([0-9a-fA-F]1{1,4}:){1,5}(:[0-9a-fA-F]
{1,4}y{1,2}[([0-9a-fA-F]{1,4}:){1,4}(:[0-%a-fA-F]{1,4}){1,3}|{[0-%a-fA-F]1{1,4}:){1,3}
{(: [0-%a-fA-F]{1,4}){1,4}|{([0-%a-fA-F]{1,4}:){1,2}{:[0-%9a—fA-F]{1,4}}){1,5}]|[0-D9a-fA-F]
{1,4}:((:[0-%a-fA-F1{1,4}){1,6}}|:((:[0-%a—fA-F]{1,4}}{1,7}|:)|£feB0:{:[0-2a-fA-F]1{0,4})
{0,41%[0-%a-zA-Z]1{1,}|:: (£E£££(:0{1,4}}{0,1}:)3{0,1}((25[0-5]]¢(2[0~-4]1[1{0,1}[0-8]){0,1}

[0-2]}).){3,31(25[0-3]1(2[0-4][1{0,1}[0-9]){0,1}[0-2]) [ {[0-Ba-£fA-F]{1,4}:){1,4}:{(25[0-
| (2[0-4]11{0,1}[0-2]1}{0,1}[0-2]}.){3,3}(25[0-5]|(2[0-4]|1{0,1}[0-9]1}{0,1}[0-2]))" />

</restriction>

</simpleType>

<simpleType name="PortType">
<restriction base="unsignedShort">
<minInclusive value="1" />
</restriction>

</simpleType>

PucyHok 44 — Tunel IPAddress u Port

B npunoxeHun B onpenenena cxema XML ona npeacraBnenus rpada cueHsl MAR Ha ocHoBe ceHco-
poB. B npunoxeHnu C cogepXuTca npMMep pacluMpeHus CXeMbl ANS nNpeacTtaBneHns u3ndecknx CBOMCTB
TUNOB CEHCOPOB Ha OCHOBE CXeMbl, onpefeneHHon B npunoxeHun B. B npunoxeHun D npuBoguTcs npumep
npeacTaBneHnsa ceHcopos B BUpTyansHou cpege MAR ¢ ucnonssosaHvem XML Ha ocHOBE CcxXeMbl CEHCOPOB
MAR, onpeneneHHoi B npunoxeHusax B n C. B npunoxeHuu E copepxaTca ABa npuMepa amMynsauumn 1 BU3ya-

nu3aunn yHKUMA CEHCOPOB C Ucnons3oBaHuem 3D-cueHbl.

8 CornacoBaHHOCTb

8.1 Kputepumn cornacoBaHHOCTHU

Ob6ecneyeHne cornacoBaHHOCTH npenctaBlieHda CeHCOPOB 3aknw4vaeTca B onpegerneHnn napameTpos
OﬁLLleFD Mncnonb3oBaHMs U obMeHa VIHCbOpMaLI,MePI CEeHCOpOB B 3D-cueHe MeXOy NPpUNoXeHWAMU N Mmexay re-

TepOreHHbIM1 BblYHUCINNTENbHbIMW CpedaMn. Cne,qyeT OGDaTVITb BHMMaHMWe Ha cnegyrwumne MOMEHTbI:

- OaHHble CeEHCOPOB C UCnorb3oBaHWEM 3D-cueH onpedendardT MecTononoxeHue c opmemau,weﬂ, BHELl-

HUM BUOOM W beHKLI,V!OHaJ'Ibe[MM napameTpamMmun Kaxgoro ceHcopa,
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- CeHCOopbl KﬂaCCVICbMLWIpyI-OTCH Ha OCHOBe penpe3eHTaTuBHbIX TUNMOB CEHCOPOB. Kaxabln CeHCcop pac-
Nno3HaeTca Kak OI'IDB,EIEJ'IEHHbIFI TN CeHCopa BMecCTe C ero beHKLIVIOHaJ'IbeIMVI napameTpamMu;

- CEeHCOp onpependaeTca Kak 06bEKT, I{OTOpbll;'I COCTONT M3 OaHHbIX O BHELWIHEM BMOe, BXOOAWKMX U UC-
XOOAWUX CUTHanoB UIn NOTOKOB OnNA npencraesneHns beHKLI,VIOHaJ'IbeIX napamMeTpoB;

- CEeHCOpbLl M TpeXMepHble JaHHbIe OPraHU3yTCA Ha OCHOBE Uepapxu CTPYKTYPbl JaHHbIX MAR c ceH-
CopamMu, KOTOpble MOryT ObITh npencTaBlrieHbl M pacno3HaHbl B 3D-cueHe.

8.2 ObnacTb cornacoBaHHOCTHU

CornacoBaHHOCTb HEOBXOAUMO YUMTBIBATL AN CMEAYIOLUX KOMNOHEHTOR, BKITKOYAsa UHPOPMALMIO CeH-
copoB u 3D-uHchopmayuio:

- Habopbl JaHHLIX CEHCOPOB, BKIK4Yas reHepupyeMele U NnepegasaemMble AaHHble o 3D-cpefne;

- TpexmepHble cpeacTBa NPOCMOTpa CeHCOPOB, oTobpaxatLwme camu ceHcopsl n 3D-cpeabl;

- 3D-pegakTopbl CEHCOpOB, KOTOPblE TEHEPUPYIOT, OTOOpaxakwT, 3SMyNUMpYlT W MOOWMULMPYOT
3D-cueHbl ¢ ceHcopamu.
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MpunoxeHune A
(cnpaBo4Hoe)

MpumMepbl TUNOB U NapamMeTPOB (hU3NYECKMX CEHCOPOB

A.1 OBwmMe nonoxeHun

B gaHHOM NPUMOXeHWU NpUBedeHbl NpUMepsl TUNOB U3UYECKMX CEHCOPOB U NapaMeTpoB C yKa3aHWeM equHuL
WN3MEPEHUA WU TUNA AAHHBIX.

Lna kaXkgoro Tuna CeHcopa HbKe B COOTBETCTBYIOLEN Tabnuue npusedeHsl TUMUYHLIE NapaMeTpbl YrpasneHus
[OaHHBIM TUMOM ceHcopa. Ona HUX OOMKHbI BbiTh NPefyCcMOTPEeHb! NONb30BATENbLCKUE UHTePdEChI, BKNOYAs NeMEHTHI
ynpaBneHys 4ns BKIHOYEHWA UMK BbIKITHOYEHWS CeHCopa, a Takke AN UHULMKPOBaHWA AEWUCTBUIM, XapakTepHbIX 4nsA KOH-
KpeTHOro Tuna ceHcopa.

Lna kaxporo Tuna ceHcopa ero uandeckue yHKUMK MOryT BbITh MpedcTaBneHbl U MMUTUPOBAHEI C NMOMOLLBIO
napameTpOB COIMACHO CreayloLlei cTaHgapTHOW Npoueaype:

- BKIHOYEHWE CEHCOpa C NOMOLLLI aneMeHTa ynpaeneHus B 3D-cueHe;

NpeAcTaBleHNe U U3MEHEHWE 3HAYEHWI NapaMeTPOB CeHCopa C NOMOLLBI PasniyHbLIX BUAOB YNpaBneHus;
oToBpaxeHKe W3MeHeHMWi B CLieHe Ha OCHOBE M3MEHEHWUA 3HaYEeHU NapaMeTpoEB;

- BLIKITKOYEHWE CEHCOpa C MOMOLLLK 3MeMeHTa yrpaeneHus.

OcoBEHHOCTM M OTAINYKUA OT 3TOW OBLLEN Npoueaypbl ONMcaHbl B pasgene, NocBAWEHHOM KOHKPETHOMY TUMY CEeH-
copa.

A.2 CeHcop Kamepbl

TunuYHble NapameTpbl yNpaeneHua YCTPOWCTBaMK KaMmepbl npueegeHsl B Tabnvue A.1. [na HUX O0m¥Hbl ObiTb
npegycMOTPEHbI NONb30BaTENbCKUE MHTEPMENCHI, BKIOYAA ANEMEHThI yNpaBneHns opueHTaunen n MmaclutabvpoBaHuem
Kamepbl. ECnv B cUueHe NCnone3yeTca HECKOMBKO CEHCOPOB Kamep, Heobxoanmo Takke NpeaycMoTpeTh CpeacTea ynpae-
neHusa ans eeibopa, oTobpaskeHWsA ¥ ynpaBleHnusa KOHKPETHEIMM CLiEHaMK KaMep.

[Mocne BKMHYEHUS YCTPONCTBA KAaMepbl OAHUMMW U3 TUMUYHBIX OEWCTBUIA SBMNAOTCA MU3MEHEHWE OPUEHTALIMW KaMepbl
1 YBENUYEHME WM YMEHbLIEHUE MacluTaba.

B Tabnuuax A.1—A.15 ncnoneaytotes cnegytowme obozHavyeHus:

- int: yenoe ynucno;

- float: yncno ¢ nnaeatoLWwen 3anaTon;

- string: TN gaHHBIX, yKa3bIBAKOLWWIA NOCNEA0RATENBHOCTE CUMBOINOB B KOMMLIOTEPHOM NPOrpaMMUpPOBaHKN.

Tabnuua A.1— lNapameTpbl yCTPONUCTBA CEHCOPa KaMephl

MapameTp EanHuua namepenns Twvn gaHHbIX
WupuHa MM float
BeicoTa MM float
[waroHans MM float
CooTHoLleHWe CTOPOH — int
KonuyecTtBo nukcenei — int
KonuuyectBo meranukceneu — int
Konu4ecTBo nukcenei no ropuaoHTanu — int
KonuuyecTBo nukcenen no BepTukanu — int
Paamep nukcens MKM float
YacroTta obHoBNEHWS KagpoB fps (kagpoB B cekyHay) int
OuHamMmmnyecknii gnanasoH nb float
HanpseHue nutaHus B float
[MNoTpebnsaemas MowHOCTL MBT int
Pabouas Temnepatypa € float
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A.3 XMMUYEeCKHUW ceHCcop

TunuyHele napameTpbl ynpaeneHna XuMU4eCKMMI CeHCOpaMin NprBegeHbl B TaﬁJ'IVILLe A2
Mocne BKMKYEHUA XUMUYECKOTO CeHCopa OgHKWM U3 CTaHOapPTHbIX ,EI,EI?ICTBVII\;I ABMAETCA KOHTPOINb COAEPXaHWA ra3a
1 XKWAOKOCTHU, HanpunMep KMcnopoaa.

Tabnuuya A2 — [lapameTpbl yCTPOACTBE XMMWYECKOTO CEHCOpa

MapameTp Eavnuua namepeHns Twvn AaHHbIX
[wnanazoH obHapyxeHus Y/MInH float
ToyHoCTB % int
BbixogHow curHan MA int
HacTtpolika curHana Tpesoru 4/MIH int
CBpoc curHana Tpesoru Y/MIH int
3agaHHOe 3Ha4YeHWe curHana Tpesoru — int
O6HapyxMBaeMebl ras — string
HanpspkeHre nutaHus B float
[MoTpebnaemas MOLHOCTb MBT int
Pabouas temnepatypa o int
Pabouas BnaXHocTb % int

A.4 OnekTpuyecknn ceHcop

TunyUYHbIe NapamMeTpbl YNpaBneHUs aNeKTPUYECKMMU CeHCOpamy NpyBeaeHsl B Tabrvue A.3.
Mocrne BKIMKYEHUA 3MNEKTPUYECKOTO CEHCOpa OOHUM M3 TUTMWYHBIX OEMCTBUI ABNAETCH NPeaoCTaBNeHne 3HaYeHuin
napameTpos.

Tabnuya A.3 — MapameTpbl aNeKTPUYECKOTO ceHcopa

MapameTp EavHuua namepeHuna Twun gaHHbIX
HanpsixeHue B float
YacToTa My float
[OnanasoH MM int
Pabouas temnepatypa °C int
Paboyas BnaxHocTb % int
ToyHoCTb % float

A.5 CeHcop cpeabl

®uranyeckme QyHKUMW CEHCopa cpedbl NpeacTaBneHbl ¥ UMWTUPOBAaHEI C MOMOLLLID NnapameTpoB (cM. Tabnnuy A.4)
cornacHo cregyoLLei npouenype:

- BKITKOYEHMWE CEHCOpa Cpefbl C NOMOLLLI0 anemMeHTa ynpaeneHus B 3D-cuene;

- NpecTaBMneHNe 3Ha4YeHU NapaMeTpoB CeHCopa B Crydae UX M3MEHEHWI B COOTBETCTBUM C KaKObIM NOOKMHYEH-
HbIM YCTPOWCTBOM CEHCOpa;

- BBIKMOMEHUE CEHCOpAa C NOMOLLLI0 SNEMEHTA YNpaBreHns.

Tabnuya A4 —MapameTpbl ceHcopa cpeibl

MapameTp EavHuua namepeHns Twun gaHHbIX
TemMnepatypa okpyxawLlei cpegbl G int
OcBeleHHOCTb nK float
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OkoHYaHue mabnuusi A.4

[MapameTp EonHnua namepeHus Twun paHHbIX
[HaBnexue rMa int
OTHoCUTENBHAA BMaXHOCTb % int
Temnepatypa °C int

A.6 CeHcop pacxoga

TUNUYHBIE NapaMeTpbl YNpaBneHus CeHCopaMK pacxoda npueeaeHsl B Tabnvue A.5.
Mocne BKMHYEeHWs CeHCopa pacxoda OQHUM M3 TUMUYHLIX ENCTBUN ABNSAETCS NPeacTaBleHne 3HadeHin napame-
TPOB M0 Mepe UX U3MEHEHUS.

Tabnuua A5 — lNapameTpbl CeHCOpa pacxoda

Mapametp EgunHuua nsmeperns Twun gaHHbIX
HanpsokeHue B int
MakcrmaneHbIA TOK MA int
Bec r int
BHelHWe guameTpbl MM int
Pacxop, TN/MWH int
Paboyas Temnepatypa °C int
Temnepatypa XKnaKocTy G int
Paboyas BnaxHocTb % OTHOCMTENLHOW BAAXHOCTU int
Paboyee naBneHve mlla, kla float

A.7 CeHcop cunbl

TUNUYHbIE NapaMeTpbl YNPaBIeHUs CEHCopaMi CUIbl NPUBeaeHs! B Tabnuue A.6.
Mocne BKMNIOYEHWUS CEHCOpa CUMbl OOHUM M3 TUMMYHBLIX AEACTBUA SBMAETCA NPeACTaBNEHWE 3HAUEHWI NapaMeTpoOR
no Mepe Mx U3MEHEHHS.

Tabnuua A.6 — NapameTpbl ceHcopa CUMbI

[MapameTp EouHnua namepeHus Twun faHHbIX
TonwwmHa MM float
OnuHa MM int
LUnpuHa MM int
O6nacTb U3MepeHui MMmZ float
Pastem KoHTtakr int
OnameTp MM float
YyBCTBUTENLHOCTb H (r, kr) float
[MoBTOpPAEMOCTL % float
Pabouas Temnepatypa e int

A.8 CeHcoOp OCBeLWEeHHOCTH

TunuyHble napamMeTpbl ynpasneHmsa ceHcopaMK oCBeLeHHOCTU NnpuBedeHbl B Ta6m1u,e AT.
[Nocne BknoYeHus CeHCOpa OoCBeWeHHOCTHU OOHUM M3 TUMNYHBIX ,'JEIFICTBMIH ABNAETCA npeacrtaBneHne 3Ha4YeHnn na-
pPaMeTPOB MO Mepe MX NSMEHEHUWA. an MCNonb30BaHMM HEKOTOPbIX yCTpDﬁCTB OCBELWEHWA, TAKUX KaK YNU4HbIE Ct)DHapVI,

46

GostExpert.ru
https://GostExpert.ru/gost/gost-18038-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67384
https://gostexpert.ru/gost/gost-18038-2023?utm_source=pdf&utm_medium=67384&utm_term=page

roCT P ICO/M3IK 18038—2023

3D-cueHa gormkHa MEHATLCA aBTOMaTUYECKM, T. €. YCTPOWCTBO BKITHOYAETCH MUIW BLIKITHOYAETCH aBTOMaTU4EeCK Ha OCHOBE

obHapyXeHWsa CBeTa CEHCOPOM.

Tabnuya A.7 — lMapameTpbl CEHCOpPa OCBELLEHHOCTH

MapameTp EavHuua namepeHna Twun AaHHbIX

HanpsixeHue B float
OBpaTHbIi TOK MA float
KonnekTopHbIA TOK MA float
Hanpsi:keHue KOnNnekTop-aMuTTep B float
Bpema HapacTaHua unu cnaga MC float
[unanazoH namepeHun nK float
Pabouas Temnepatypa °C int

A.9 CeHcOp OABMXeHMA

TunuyHbIe NapamMeTpbl ynpaBneHua ceHcopamu OBWKEHUS NpuBeaeHsl B Tabnuvue A.8.
Mocne BKMKYEHWUSA CEHCopa ABWXKEHWS OAHUM W3 TUMWYHLIX AeNCTBUIA ABMAETCA NpedcTaBneHne 3HayYeHud na-
pameTpoB Mo Mepe X n3MmeHeHus. B 3aBncumocTn ot npunoxenus, B 3D-cueHe MoxeT BbiTe NpeacTaBneH cam CeHCop
aBvkeHus. 3D-06beKkT MoXeT NpeacTaBnATb CEHCOP ABWKEHWUA M AENCTBOBATh KaK CEHCOp B cUeHe. B npoTuBHOM crnyyae
3D-cueHa MOXEeT MEHATLCH B COOTBETCTBMM C MOMyYEHHbIMWU NPeacTaBNeHUsiMU UK 3BYKOM Mog ynpaBrneHUem MHTep-
deiica Ans napaMmeTpoB 0BHapYKEHHOTO ABUXEHWS.

Tabnuuya A.8 — MNapameTpbl ceHCOpa OABUKEHUsI

MapameTp EavHuua namepeHuna Twun gaHHbIX
[nanazoH obHapyXKeHus OBUKEHWNA MM int
PaspelweHuve MKM int
Cwuna H float
Pabouas temnepartypa e float
Pabouas BnaxHocTb % int
MakcumanbsHas ckopocTb cpabaTbiBaHns M/MUH int
Matepuansl — string
Bec r float
PacctosHmne obHapyXeHns M float
Yron o63opa (No ropu3oHTanm) " float
Yron o63opa (no BepTukanu) ° float

A.10 CeHcop HaBurauum

TunuyHble NapamMeTpbl yNpaeBneHWs ceHcopamy HaBurauum npuBedeHs! B Tabnuue A.9.
Mocne BKMNOYEHWSA CeHcopa HaBuralny OgHUMUN N3 TUNUYHBIX OEACTBWIA ABNAKTCA NPeAcTaBeHne 3Ha4eHWin napa-
MeTpOB 1 oToBpaxeHne M3MeHeHWI B CLIeHe Ha OCHOBE 3Ha4eHWi napameTpoB. Ha Hase uaMeHeHUs MHdopMaL M cUCTEMBI
GNSS u oTobpaxeHvne nyTy K M3MeHeHHOMY MecTononoxeHuio. MoxeT BbiTe npeactaeneHd 3D-06beKT, ncnone3yoLwmn
CEeHCOp HaBurauuu, HanpyumMep cmapToH MK HaBurauMoHHas cuctema asTomobunsa. B npotueHom cnyyae 3D-cueHa By-
OeT nepemeLLarbca U 0TobpaxaTeCs B COOTBETCTBMM C BUAOM, YNpaBnsiembiM MHTEpdencoM Ans napaMmeTpoB HaBuraLum.
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Tatnuua A.9— lNapameTpbl CEHCOpa HaBUrauum

[MapameTp EaouHnua namepeHuns Tun AaHHbIX

[ranasoH ncnonbayeMblx 4acToT u int
[wnanasoH pe3oHaHCHLIX 4acToT My int
YyBCTBUTENBHOCTE NpUEMa ob int
[dwnanas3oH ropyM3oHTanbHOW HanpaeBneH- ab, ky int
HOCTH

Pabouas Temnepatypa °C int
Temnepatypa xpaHeHua e int
Hanps»keHue nutaHma B int
Tok MA int

A.11 CeHcop obBHapyXeHUA YacTul

Tunu4Hble NapaMeTpel YNpaBneHus ceHcopamu obHapyXeHUs YacTul npueedeHsl B Tabnuue A.10.

Mocne BknioYeHUst ceHcopa 0GHAPYXEHWA YacTUL, OOHUM W3 TUMMYHBLIX JEHCTBUI ABNAETCA NPeacTaBneHue aHade-
HWIA NapaMeTpoB No Mepe Ux nameHeHus. B 3D-cueHe YacTuubl 06GbIYHO MCMONb3YITCA ANA NPeACcTaBMNeHUsa NpMpoaHbIX
ABMEHWA, TAKUX KaKk OOXOb W CHEr B 3aBUCMMOCTM OT NMpUNOMEHWs, BO3MOXHO NPEeACcTaBNeHWe CamMoro ceHcopa obHa-
pyxeHus YacTul, — 3D-06LeKT MOXET NPeAcTaBnATL CEHCOP 0OHAPYKEHMUs YacTUL, M BbICTYNaTb B KA4ecTBe CEHCopa B
cueHe. B npotueHom cnyyae 3D-cueHa ByneT MeHATLCA HA OCHOBE NOMyYeHHbIX NPeACcTaBlEHWIA UMW 3ByKa Nog ynpaene-
HMEM VHTepdeica ANna napaMeTpoB 0BHaPYKEHHBIX YacTull,.

Tabnuua A.10 — NapameTpbl ceHcopa 0BHapYKeHWs YacTuL,

Mapametp EanHuLa namepenuns Twvn gaHHbIX
[Onana3oHbl cHUTbIBAHKUA mR float
ToyHoCTb % ilnt
DHepreTuyeckaa YyBCTBUTENBHOCTb HenpepbiBHBIM MOHUTOPKHT YacTuy (CPM) int
OB6HapyxeHve MaB float
Cuetuuk lenrepa — Mrionnepa mr/cm?2 float
Pasmepeol MM int
Bec r int
Bbixopg, MM float
HopManbeHbIW pagualoHHbIA doH HenpepbiBHbIM MOHUTOPUHT YacTuy, (CPM) int
OBHapyxuBaeMmblii pasMep 4acTuL MKM float
[unanasoH obHapyXeHua (OManasoH KOHUEHTpaLumm) WwT/n, Mrm/m3 int
HanpsixeHue nutaHma B float
Pabouas Temnepatypa G int
PabBouas BnaxxHocTb % int

A.12 CeHCcOp nonoxeHus

TuUnuyHbIE NapamMeTpbl YNPaBNeHus CeHCOPaMK NMOMNOXeHWA npuseneHs B Tabnuue A.11.
Mocne BKNoYEeHWA ceHcopa NOMNMOXKEHUS OAHUM M3 TUNWYHBIX AeNCTBUI ABNAETCA NpefdcTaBneHne 3HaYeHWid napa-
METPOB Mo Mepe UX naMmeHeHus. B 3D-cueHe MogenupoBaHWe camoro CeHcopa NonoxeHus He Tpebyetcs. BmecTto atoro
HeoOXoaMMOo aMynMpoBaTh (YHKLMKU CEHCOpa WU OTOOPa3uTh M3MEHEHWSA B CUEHEe, BblaBaHHble paboToi ceHcopa. Ecnu
CEHCOP NONOXeHUsi MOAENMPYETCS, TO Ha OCHOBE 3HAa4YeHWUI NapaMeTpoB CEHCOpa B CLEHE Pacrno3HaeTcs 1 aMyNUpyeTcs

3D-06beKT.
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Mapametp EanHvua namepeHns Twun gaHHbIX
HanpsxeHue B float
[wnanasoH 4actot My int
Temnepatypa °F int
dnanazoH °C float
Hynegoe HanpsxeHve % float
[onycTumMocTb BUBpaumu My int

A.13 CeHncop paBneHus

TunuyHble NnapameTpsl ynpaeneHWsl ceHcopaMuy OaBneHvs npueeneHsl B Tabnuue A.12.

Mocne BKMKYEHUA CeHcopa AaBneHns OOHWM U3 TUNMYHBIX AeWCTBUIA SABNAETCA NpeacTaBieHVe 3Ha4YeHuin napame-
TPOB M0 Mepe 1x uameHeHus. B 3D-cLueHe MogennpoBaHve camoro ceHcopa AaeneHust He Tpebyetcs. BmecTo atoro Heob-
XOAMMO 3MYNUPOBaTE hyHKLUMW ceHcopa 1M oToOpasvTe 3MEHEHWS B CLEHE, Bbl3BaHHbIE paboTon ceHcopa. Ecnm ceHcop
[OaBrneHna CMOAENUPOBaH, TO HA OCHOBE 3HAYeHWIA NapaMeTpPoB CEHCOPa B CLEHE pacnosHaeTcs U amynupyetca 3D-06kekT.

Tabnuya A.12 — NapameTpbl ceHcopa gaBneHus

MapameTp EavHuua namepeHns Tun AaHHbIX
BbixogHoW ouana3oH mB float
Pabouas temnepatypa °C float
HanpsxeHne cmelleHns B float
[Nporpee cmelleHns € float
Bpemsa oTknuka MKC float
BxogHoe conpoTtuBneHue Om float
BbixogHoe conpoTuBneHune Om float
Onana3oH gaeneHusa kMa float
HanpspkeHve nutaHua B float
ToyHOCTB % float
YyBCTBWUTENBLHOCTb B/klMa float

A.14 CeHcop npubnumxeHus

TunuyHble NapaMeTpsl ynpaBneHus ceHcopamu npubnwxeHna npMeeneHsl B Tabnuue A.13.

Mocne BrkoYMeHUs ceHcopa NPUBNMKEHUA OOHMM M3 TUMWYHBIX OeNCTBUI ABNSETCHA NpeacTaBneHne 3HavyeHuin na-
pamMeTpoB No Mepe ux uameHeHus. B 3D-cueHe mogenvpoBaHue camoro ceHcopa npubnmxeHusa He Tpebyetcs. Bmecto
3TOro HeobxoAMMO 3MYNMpOBaTh (PyHKUMKU ceHcopa W oTobpas3uTe M3MEHEHUA B CLEHe, Bbl3BaHHbIe paboTol ceHcopa.
Ecnu ceHcop npubnumkeHus mogenvpyetcs, 3D-06bekT pacnosHaeTcs M aMynupyeTcs B CLEHe Ha OCHOBE 3Ha4YeHWi na-

paMeTpOB CeHcopa.

Tabnuya A.13 — NapameTpel ceHcopa npubnkeHna

MapameTp EavHuua namepeHuns Twun gaHHbIX
HanpsxeHne nutaHus MB int
[nanazoH n3amMmepeHus oCBeLLeHHOCTH B int
[anbHocTb 0DHapy:XKeHUs NpubnmxeHns MKBT/cm2 float
Bapuauuu 4yBCTBUTENBHOCTY % float
Pabouas temnepatypa e int
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A.15 CeHcop 3BYyKa

TuvnuyHble NapaMeTphbl YNpaBneHWUs ceHcopamMK 3ByKa npuBeaeHsl B Tabnuue A.14.

[Nocne BknoYeHUs CeHcopa 3ByKa 0OHWM U3 TUNUYHBIX OEeNCcTBUIA SBNAETCA npeacrtaeneHue 3HaYEHUI napameTpoB
no mepe Ux MaMeHeHnA. B 3D-CL!E.‘HE MogennupoBaHmMe camMoro ceHcopa 3ByKa 3aBWCHT OT NPUIOXXEeHWA. Ecrmn CUeHa co-
OEPXNT CeHCcop, HeO6XOJJ,VIMb1 npegcrtaeneHne U sMynaumsa ero beHKLI,MI?I. HEOﬁXO,ElI/IMO obecneuntb npegcrtaBneHue
KOHTPONb NONy4YeHHOro B pe3ynbrate paGOTbI CeHCcopa 3BYyKa M3MmeHeHWA CLEHbI. Ecrn CEeHCOp 3ByKa MoOaenuvpyetcsd, 1O

Ha OCHOBE 3Ha4YeHWi MapamMeTpoB CeHcopa B CLEeHe pacno3HaeTca u amynupyetcsa 3D-06bekT.

Tabnuua A.14 — NapameTpbl CeHcopa 3BYyKa

Mapametp EnuHuua nameperns Tun gaHHbIX
HanpseHue nuTaHus B int
Tok nuTaHus MA int
KoathurumneHT ycuneHus HanpskeHus (A) ob int
YyBCTBUTENLHOCTE MUKPOMDOHA nb int
MmnenaHc MmukpodpoHa KOm float
YacTtoTta mukpodoHa My int
OTHoWeHWe «curHan/Wwym» MukpodpoHa ob int
CHWKeHWe YyBCTBUTENLHOCTM MUKpOhoHa nb int

A.16 CeHcop TemnepaTtypbl

TUnNUYHBIE NapaMeTpbl YNpaBneHusi CeHCopaMu TeMNepaTypsl NpuBeAeHsb! B Tabnuue 15.

Mocne BKMKYEHUS ceHcopa TeMNepaTypbl OOHUM U3 TUMWYHBIX eACTBUIA ABNAETCA NpeAcTaBneHue 3HayeHuit na-
paMeTpoB No Mepe WX MameHeHus. B 3D-clieHe MOAEnUpOBRaHME CAMOro CeHcopa TeMnepaTypbl 3aBUCMT OT obnactu
npumeHerua. Ecnuv cueHa cogepknt ceHcop, HeobxoauMbl NpeacTaBneHne 1 amynauna ero pyHkumi. Heobxogumo obe-
CNeYnTb NPeacTaBneHne 1 KOHTPOMb NONYy4YEeHHOro B pe3yneTate paboTel ceHcopa TemnepaTypbl M3MeHeHns cueHbl. Ecnn
ceHcop TeMmnepaTypbl MOAENUPYETCH, TO HAa OCHOBE 3Ha4eHWi NapaMeTpoB CEHCOpPa B CLEHe pacrno3HaeTcs U aMynupy-

etca 3D-00bekT.

Tabnuua A.15 — [NapameTpbl ceHcopa TeMnepaTtypbl

MapameTp EguHuua namepenns Twun gaHHbIX
HanpskeHue nutaHua B float
Tok nuTaHus MA float
Pabouas Temnepatypa e float
To4HOCTL M3MEPEHUA TEMMEepPaTypbl "G float
TemnepaTypHoe paspelleHune o & float
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MpunoxeHune B
(cnpaBo4Hoe)

Cxema npeactaBneHusa ceHcopa MAR

XML-cxema, npenctaeneHHana Ha ctpaHuue http://standards.iso.org/iso-iec/18038/ed-1/en, npenHasHaveHa ans
rpada cueHol MAR Ha ocHOBe CEHCOPOB.
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MpunoxeHwne C
(cnpaBo4Hoe)

Mpumep pacwupeHua XML-cxembl gnsa npegctaBreHnsa (pU3UYECKUX CEHCOPOB

®uranveckme CBONCTBA W TUMbI NOTOKOBBIX AaHHBLIX BBOAA/BbIBOAA NS Pa3HbIX TUNOB CEHCOPOB BbIpaXakTcs nepe-
MEHHbIMW, MOCKOMbKY OTAEMbHbIE CEHCOPLI MOTYT MMETH CBOW cOBCTBEHHBIN Habop napameTpoB. YTobbl co3aaTte onpeage-
fieHune cxemMbl, HeobXxoOMMbl MUHUMaNbHOE KonM4ecTBO 0BLwmx abecTpakTHLIX TUMOB U paclUMpeHne CXEMBI, a TakKe TUMbI
AaHHBIX AN BCex napaMeTpos, TpebyeMbiX 4NA KOHKPETHOro ceHcopa, KOTopkli ByaeT ucnone3soeatbes B cucteme MAR.

Ha ctpanuue http://standards.iso.org/iso-iec/18038/ed-1/en npegcraeneH npumep paclluMpeHust cxeMbl ANs npea-
cTaBneHvs usn4eckux CBONCTB TUNOB CEHCOPOB Ha 6ase cxeMbl, yKasaHHOW B MpUNoxeHun B.

MpunoxeHue D
(cnpaBo4Hoe)

Mpumep npeactaBneHun ceHcopa MAR Ha ocHoBe cxeMbl ceHcopa MAR

Ha cTpaHuue http://standards.iso.org/iso-iec/18038/ed-1/en cogepxuUTcs NnpuMep cxembl NpeacTaBneHns CEHCOpPOB
B BUpTyansHou cpede MAR ¢ ncnone3osaHnem XML Ha 6a3e cxeMbl ceHcopoB MAR, ykazaHHOW B npunoxeHusix B n C.
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MpunoxeHue E
(cnpaBo4Hoe)

Mpumepsbl peanuzauun npeanctTaBreHUs ceHcopa MAR

E.1 Obwure nonoxeHus

B AaHHOM NMpUNOXEeHWW OEMOHCTPUPYIOTCA OBa BapUaHTa WCMONb30BaHWUA B Ka4ecTBe NPUMEepOoB 3MYNSALUK U BU-
3yanusauuy yHKLWIA CEHCOPOB C MOMOLLIbIO TPEXMEPHOro NpocTpaHcTBa. B nepBom cryyae ceHcopHble YCTpolcTBa Me-
Monb3ylTCA BHYTPU MOMELLEHNUA (CEHCOPb! KaMepkl, CEHCOpbI Cpefbl, CEHCOPLI CBETA U 3BYKa), @ BO BTOPOM — CHAPYXM
(ceHcopbl Kamepsbl, CEHCOPbI CBETA Y NPUBMNIKEHUS).

E.2 MNpencraBneHne ceHCOPOB BHYTPU NOMeLLEeHUA

OTOT BApWaHT MCMONb30BaHMA BKMOYaeT B cebsa CeHCop Kamepbl, CEHCOP CBETA, CEHCOP Cpedbl M CEHCOP 3BYKA.
CeHcopbl M Ux yHKUMK NPELCTaBIeHbl B BUPTYanbHOM TpexmMepHoM mupe. Llenb npeacraeneHns — BuayanbHada U yaa-
NeHHas aMynaunsa M MOHUTOPUWHT (PYHKLMIA CEHCOpOoB B ceTeBow cpefe. Ha pucyHkax E.1—E.4 nokasaHbl cueHbl ¢ pabo-
YUMW CEHCOPaMM, KOTOPLIE BbIMOMHAT MOTOKOBYHO Nepeafayvy AaHHbIX.

Hwxe npueogutca nogpo6Hoe onucaHne aToro BapnaHTa UCTonb30BaHus:

- TpEXMepHasi CLieHa OTpaXkaeT pearnbHblii MYp, B KOTOPOM OCYLLECTBINAETCS YNPaBNeHWe KOHTPONUPYEMbIMU CEH-
copamu. B 3aBUCMMOCTM OT NMPUIOXKEHWA M TUMA CEHCOPbLI MOTYT ObITh NpeacTaeneHsl B cLeHe B Buae 3D-copmel. B gan-
HOM BapuaHTe UCMONb30BaHUA BCE YETLIPE CEHCOPa UMEIOT TpexmepHblie hopMbI U BU3yaribHO NPEACTaBMEHbl B CLIEHE;

- (hyHKLMKM CEHCOpa OCBELLEHHOCTU BU3yanuaupyoTca B cueHe. Hanpumep, dyHkuMa «Bkn» genaet cueHy apkoi
B 3aBMCUMOCTW OT UHTEHCUBHOCTW CEHCOpa OCBELLEHHOCTU. MIHTEHCUBHOCTL MOXHO perynupoBaTth 1M oTobpaxaTtk ¢ no-
MOLLBK NMOMB30BaTENBCKOrO MHTEPMENCca, KOTOPBIA MOXET NOChINaTh CUrHanbl CEHCOPY OCBELLEHHOCTH;

- hyHKLUMKM ceHcopa cpedbl oTobpaxaloTes B cueHe. Hanpumep, nHgopmMauus 0 TeEMnepaType W BNa)HOCTU OTo-
OpakaeTca B cueHe B TEKCTOBOM Buae. B gpyrux cnydasx wHdopmaumsa MoxeT otobpakartecs BHYTpU 3D-copmel cen-
COPHOro YCTPOWCTBA, NPEACTABNEHHOrO B CLeHe. B clueHe MOXHO NpeacTaBvTb curHansl « Bkn» 1 «Beikn», noctynawLme
oT cueHbl MAR Kk ceHcopy cpefbl;

- CEHCOp Kamepbl CUCTEMbI BUAEOHAbMOAEHNA (PYKCUPYET M3MEHEHUA B pearnbHOM MUpE C LEenbio KoHTpons 6ea-
onacHocTu. [ins BM3yanbHOro KOHTponsa yHKUWIA ceHcopa kamepbl Heobxoauma AWCTaHLMOoHHas cucTema, paboTtaoLlas
B pexume oHnanH. Cpean oyHKLUMIA ceHcopa kaMepbl MOryT BbiTb 3axBaT v nepegaya euaeo. Cuctema MoxeT oTobpaxaTtb
BMOEO0 W NOCkINaTh CUrHamM Ha CEHCOpP Kamepsbl, YTOObl OCTaHaBNUBATL UMW MEHATL HANPaBNEHWE CUCTEMbI BUAEOHa0N0-
OEHUS;

- (hbyHKLMK cCeHcopa 3ByKa NpeAcTaBndalTcs B cUeHe. Hanpumep, OMHAMUWK, NPYHUMAIOLNIA 3BYKOBLIE CUTHaMLI Ye-
pe3 CeHCOop 3ByKa, reHepUpPYEeT 3BYK C MOMOLLLK CBOEI 3BYKOBOIN dDyHKLMKW. PerynmpoBka rpoMKoCcTU — elLLle OAWH NMpUMep
dyHKuMK. B cueHe MOXHO NpeacTaBuTb curHansl «Bkn» 1 «Beikn», noctynatowme oT cueHbl MAR K ceHcopy 3ByKa;

- BCE AaHHble, BKMOYaA JaHHbIE O BHELWIHEM BMAE W DYHKUMAX AaTYMKOB, OOMKHBI ObiTb CTPYKTYPMPOBaHLI TaKnM
o0bpaszom, 4TOBbI X MOXHO DbINO XpaHWUTL, UCMONb30BaTh, NepefaBaTb M Nepeckinate MEXAy NPUIMOXEHUAMW U MEXOY
reTeporeHHbLIMM BbIMUCTTUTENBHBIMU CPEdaMM;

- [OMmKHa 6bITb BO3MOXHOCTL YNpPaBnsaTh BCEMW AAHHLIMU, rEHEPUPYEMBIMK BO BpeMA paboThl 4aTYMKOB, BKMKOYAA
OaHHbIE 0 BHELUHEM BUAE U (hyHKLMAX, C MOMOLLBLIO CTPYKTYPbI AaHHbIX MAR, onpegeneHHon B HacTosILLEM CTaHAapTe.

Speuie

Semsor)  wlad_spmeber(l

Seeamng

0 (ololo)

DeTLEE SEEET @

PucyHok E.1 — Omynauua ceHcopoB B NOMELLEHUA WM MX npeacTaBneHne B 3D-cueHe: ceHcop OCBELLEHHOCTH
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PucyHok E.2 — 3mynauusa ceHcopoB B NOMELLeHUA M MX NpeacTaeneHne B 3D-cueHe: ceHcop cpeabl
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PucyHok E.3 — 3mynauuna ceHcopoB B NOMELLeHUK U MX NpeacTaeneHune B 3D-cueHe
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PucyHok E.4 — 3mynsiyusa ceHcopoB B MOMELLEHUW U UX NpedcTasneHue B 3D-cueHe: ceHcop 3ByKa

E.3 NpencraeneHue ceHcopa BHE NOMELLUEHUA

OTOT BapMaHT UCMOMNb30BaHUA BKKOYaeT B ceba CeHCcop Kamepbl, CEHCOP OCBELLEHHOCTH U CEHCOP NPpUBNMKEHWS.
CeHcopbl U UX OYHKUWKW NpeacTasneHsl B BUPTYyansHOM TpexmepHoM Mupe. Ha pucyHkax E.5 u E.6 nokasaHbl cUeHbl ¢
paboymMmMu ceHcopamm, KOTOpbIe BeIMOMHSAKT NOTOKOBYIO Nepegaqy AaHHbIX.

Hwxe npuBoanTcs nogpobHoe onvcaHve 3Toro BapuaHTa UCNonb30BaHKUA:

- TPeXmMepHas cueHa OTpaxaeT peanbHbli MUp, B KOTOPOM OCYLLECTBMAETCA YNpaBneHWe KOHTPOMMpyeMbIMU
ceHcopamu. B 3aBMCMMOCTM OT NPUNOXEHMA M TUNA CEeHCOoPbl MOryT BbiTe NpeacTaBneHbl B TPEXMEPHOW CLeHe B Bhae
3D-cbopmbl. B naHHOM BapuaHTe UCMoMb30BaHWA BCe TPU CeHCopa UMEeIT TpexmepHble diopMbl U BU3yarnbHO NpeacTaB-
NeHbl B CLEHE;

- CEHCop Kamepbl CUCTEMBI BUAeoHabnogeHns puKcMpyeT n3MeHeHUA B pearnsHoM MUpe C Lenblo koHTpons 6es-
onacHocTi. [ins BU3yansHOro KOHTpoNns dyHKUMA ceHcopa kaMepel Heobxoamma gucTaHuMoHHas cuctema, paboTatowas
B pexumMe oHnanH. Cpean oyHKLMIA ceHcopa kaMmepbl MOTyT BbiTb 3axBaT U nepedaya Buaeo. Cuctema MoxeT oTobpaxaTtb
BMOEO W NOCbINaTb CUrHam Ha CeHCcop Kamepbl, YTOObLl OCTaHaBNMBaTh UMW MEHATL HanpasBneHue cucTemMbl BUAEOHA0MN0-
OeHus;

- thyHKLMM CeHCOpa OCBELLEHHOCTU BU3yanu3anpyloTcs B cLeHe. BHyTpy ceHcopa OCBeLLeHHOCTH Takke HaxoauTes
HEBMAWMEIM ceHcop NpubnmkeHus. PyHKLMKM CEHCOPa OCBELLEHHOCTW, Takve Kak «Bkn» unn «Belkn», npeacTaBneHsl B
cueHe Ha Base curHana, nony4aemoro OT CEHCOPHOro YCTPOWCTBA. Kpome TOro, CBET MOMET BKIOHATbCA G NOMOLLbIO
ceHcopa NpubnvKeHns, Korga K ceHcopy npubnvkaeTca akTWBHbIN 06BbeKT. MIHTEeHCHBHOCTb MOXHO perynuposaTtk M 0To-
GpaxaTb C MOMOLLLIO NONb30BATENBCKOrO MHTEPMENCA, KOTOPLIA MOXET NOCLINATh CUrHarbLlI CEHCOPY OCBELLEHHOCTHY;

- Kpome TOoro, NpedyCcMOTpeH BUAWMbINA CeHcop NpubnmkeHns ¢ yHKUMeN JaTtyvka KacaHusl, NpeacTaBneHHbln B
TpexmepHon opme (Hanpumep, RFID Ha BxogHown aBepu). ®yHKUMK 3TOrO ceHcopa NpUBnmKeHns oTNMYaTCH OT oyHK-
UMiA ceHcopa NpuBnKeHus, HaxodsLLerocs BHYTPU CEHCOpa OCBELLEHHOCTU. B pesynktaTe, Kk npuMepy, ABEPb OTKPbIBA-
eTcs, Korga akTUBHbBIA 06BeKT NpubnunxaeTtcs K ceHcopy. B cueHe MOXHO NpeacTaBuTe curHans! «Bkn» u «Beikn», nocTy-
natowme ot cueHsl MAR K ceHcopy cpeqabl;

- BCe AaHHble, BKMOYan JaHHble 0 BHeLUHeM Buae U DyHKUMAX OaT4YMKOB, OOMKHbEI BblTe CTPYKTYPUPOBAHBI TaKUM
obpasom, YTobbl UX MOKHO BbINO XpaHWUTk, UCNOME30BaTh, Nepedaratk U NepecelNate Mexay NpUNoXeHUaMKU 1 Mexay
reTeporeHHLIMU BblMUCIMTENBHEIMY Cpeaamu;

- AOM¥Ha BblTb BO3MOXHOGCTL YNPaBnATe BCEMWU SaHHbIMKU, FTEHEPUPYEMbIMK BO BpemMa paboTbl 4aTHMKOB, BKMOYasn
OaHHbIe 0 BHELUHeM Buae W (DYHKUMAX, C NOMOLLLIO CTPYKTYpb! AaHHbix MAR, onpegeneHHolr B HacTosILLEeM cTaHaapTe.

B TeveHWe HekoTOporo nepuoga BpeMeHW nocne yBefoMieHns o NpekpalleHuy TPYAOBbIX OTHOLIEeHWIA opraHnaa-
LMsA OOMmKHa KOHTPONMPOBaTk HEaBTOPU30BaHHOE KOMWPOBAaHWE COOTBETCTRYHLEN MHbopMaumKn (HanpyMep, UHTennek-
TyaneHOW coBCTBEHHOCTU) YBOMNBHAEMbIMW PaBoTHUKAMM 1 NOAPSAYMKaMA.
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PucyHok E.5 — 3mynsauna ceHCopoB BHe MoOMeLLeHWA 1 X npeactaeneHve B 3D-cueHe:
CeHcopbl KaMepbl ¥ 0CBELLEHHOCTH
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PucyHok E.6 — 3mynauua ceHcopoB BHe NomeLleHuin u ux npegcraenerue B 3D-cueHe: ceHcopel npubnmkeHva u 3Byka
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rOCT P NCO/M3K 18038—2023

YK 006.34:004.056:006.354 OKC 35.140

Kntoueskle cnoea: CEHCOpbI, CMeLllaHHasa 1 OonofiHeHHaA peanbHOCTDb, (:bVI:BW-IECKVIE CEeHCOpbI, 3D-cueHbl

Penaktop f1.B. KopemHukosa
TexHwdeckui pegaktop B.H. lNpycakosa
Koppektop M.A. Koponesa
KomneloTepHasa Bepctka M.B. Maneeegol

CpaHo B Habop 24.08.2023. [MognucaHo B nedats 04.09.2023. dopmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 6,98. Yu4.-u3a0. n. 6,28.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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