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Mpeancnoeue

1 MOOTOTOBIEH ®enepanbHbIM rocyAapCTBEHHBIM ABTOHOMHbLIM Hay4HbIM ydpexaeHueMm «LleH-
TpanbHbIA Hay4YHO-WCCNenoBaTENbCKUA U OMbITHO-KOHCTPYKTOPCKUIA MHCTUTYT POBOTOTEXHUKM U TEXHUYECKOH
knbepHetmkuy (LLHMW PTK) Ha ocHoBe cobcTBeHHOro nepeBoda Ha PYCCKWMIA 513blK aHMMOA3bIMHOW BEPCMM
cTaHgapTa, yKasaHHoro B NyHkTe 4

2 BHECEH TexHu4eckum koMuTeToM no ctaHgaptusaunn TK 141 «PoboToTexHuka»

3 YTBEPX/EH W BBEAEH B AEVCTBWE Mpukasom defepansHOro areHTCTea Mo TEXHUYECKOMY pe-
rynupoBaHuio U metponoruu ot 31 aerycta 2023 r. Ne 781-cT

4 HacTosiwuin ctaHgapT ABNsSeTcs MoguduUUMpOBaHHEIM MO OTHOWEHKIO K cTaHaapTy |IEEE Std 1873—2015
«Crtanpaprt IEEE gna npeacraeneHus kaptorpaduyeckux AaHHbIX Ansa Haeurauum pobotoey (IEEE Std 1873—2015
«|EEE Standard for robot map data representation for navigation», MOD) nyTem BHECEHUS TEXHUYECKUX OT-
KIOHEHUIN, 0BbSCHEHWE KOTOPLIX NPUBENEHO BO BBEAEHUW K HACTOSALLIEMY CTaHOAPTY.

HavmeHoBaHWe HacTosALLero cTaHAapTa M3MeHeHO OTHOCUTENbHO HaMeHOBaHWA YKa3aHHOro cTaHaap-
Ta ansa npveegdeHus B cootBetctBue ¢ MOCT P 1.5—2012 (nyHkT 3.5) v ANs YBA3KM C HAMMEHOBaHUAMMW, Npu-
HATBLIMU B CYLLECTBYHOLLEM KOMMMEKCE HAUMOHaNbLHbLIX cTaHgapToB Poccuinckon Penepauun.

CeefeHWa 0 COOTBETCTBMW CChIMNOYHBIX HALMOHAMNLHLIX CTAHOApPTOB CTaH4apTaM, MCMNOMNb30BaHHLIM B
KayecTBE CChINOYHLIX B MPUMEHEHHOM CTaHAapTe, NPUBEAEHEI B JONONHUTENLHOM npunoxeHnn JA

5 BBEJEH BIMEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 utoHs 2015 2. Ne 162-®3 « O cmandapmu3zauyuu 8 Pocculickol ®edepayuuy». MHopmauus 06 uameHe-
HUSX K Hacmoswemy cmaHOapmy nybrnukyemcs 8 exxe200HOM (10 COCMOSHU Ha 1 AHeaps mekyuje2o 2oda)
UHbopMayUoOHHOM ykazamerne «HayuoHansHble cmaHOapmbi», a oguyuanbHbil MeKcm u3MeHeHul U mo-
rpasoK — 8 exXxeMecsIYHOM yKkasamerne «HayuoHanbHele cmaHdapmabi». B criydae nepecmompa (3aMeHbi) unu
omMmeHb! Hacmosuea0 cmaHdapma coomeemcmaeyuee ygedomieHue bydem onybnukoeaHo & bnuxailwem
8bIMYCKE eXeMecsaYHo20 UHEOPpMaULUoHHO20 ykazamens «HauyuoHaneHbie cmarndapmely. Coomeemcmayio-
was uHpopmayus, ysedomeHUe U MeKcmbl PpasmeLaromes makxe 8 UHghopmayuoHHol cucmeme obujezo
Mosib308aHUs — Ha oghuyuanbHoOM calime ®edepanbHO20 azeHmcemea Mo MexXHUYeCKoMYy peaynupogaHuro u
memponozauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

TpeboeaHua ctaHgaptos komnnekca FTOCT P 60 pacnpocTpaHstoTcsa Ha poboTel U poboTOTEXHUYECKUE
ycTponcTea. Llenbio cTaHaapToB siBNAeTCA NoBbILLEHWEe MHTeponepabensHOCTM pobOTOB U MX KOMMOHEHTOB,
a TaKkKe CHWXeHWe 3aTpaT Ha ux pazpaboTKy, NPOM3BOACTBO M 0BCNY)XMBaHWE 33 CHET CTaHOapPTU3aLMKU U YHA-
dukayn npoueccoB, UHTepdencos, y3noB U NnapaMeTpoB.

Cranpgaptbl komnnekca FOCT P 60 npepctaensitoT coboil COBOKYMHOCTL OTAENBHO U30aBaeMblX CTaH-
naptoe. CTaHOapTbl [aHHOMO KOMMMEeKca OTHOCATCA K OQHOW U3 cnefyrlunx TemaTndeckux rpynn: «O6wme
NMOMNOXKEHUS, OCHOBHbLIE NOHATUSA, TEPMUHLI U ONpefeneHus», « TexHUYeckue 1 3KCnnyataluoHHbIe XapakTepu-
cTukny, «besonacHocTby, «Bugbl U MeToabl UCNbITaHUAY, «MexaHnyeckne NHTepgencl», «ANeKTpuieckne
nHTEepdencol», «KoMMyHWKaunoHHble MHTepdenckl», «MeTtoabl MOAENUPOBAHUS W MPOrPaAMMUPOBaHUSY,
«MeToabl NOCTPOEHUS TPAEKTOPUN OBUXEHUS (HaBuraums )», « KOHCTPYKTUBHbIe aneMeHTbi». CTaHgapTel nto-
Dol TEMaTNYeCKON rpymnmbl MOMYT OTHOCUTLCS Kak KO BceM poboTam M poboTOTEXHUYECKUM YCTPOMCTBaM, Tak
W K OTOEeNbHLIM rpynnaM obbLeKToB cTaHaapTM3aUmMy — NPOMbILLNEHHBIM pofoTam B Lenom, NPoOMbILLNEHHBIM
MaHUNynAUMOHHLIM poboTam, NPOMBILLNEHHLIM TPAHCNOPTHLIM poBoTam, CepBUCHLIM poboTam B LLENOM, cep-
BMCHbIM MaHUNYNAUNOHHBIM poboTaM, cepBUCHLIM MOBUMNBHBIM poBoTaM, a Takke K MOpcKkuM poBoToTexHu-
YECKNUM KOMMNMeKcam.

HacTosilmin cTaHgapT OTHOCUTCSH K TemaTuyeckoi rpynne «MeToabl MOCTPOeHUs: TpaeKkTopuK OBUKEHUSA
(HaBuraums)» 1 pacnpocTpaHAeTcs Ha cepBUCHBIE MOBUNbHBIE POBOTHI.

HacToawmin ctangapt senseTcs MoaurUMpoBaHHBIM MO OTHOLWEHWK K cTaHaapty IEEE Std 1873—2015,
paspaboTtaHHomy Ob6uiecTBom poboToTexHuk u asTomaTtudauuun IEEE npu nogaepxke NocToaHHOrO KomuTe-
Ta no ctaHpgapTtam. B HacToswem ctaHgapTe onpegeneHsl Mogenn 1 oopmaTbl KapTorpaduyeckux gaHHbIX
4NS peweHra poboTaMy HaBWraLMOHHbLIX 3a4a4y U KOHKPETU3MPOBaHbl NpeacTaBneHns ABYMepHbIX MeTpu4e-
CKMX 1 TOMOMNOTMYECKMUX KapT.

B HacToAlemM cTaHgapTe He pacCMOTPEeHbl TpeXMepHble, ANHAMUWYeCcKNe N cCeMaHTUYEeCKMe KapThl.

B HacToswWwmin cTaHOapT BHECEHBI CNefylLlmMe TEXHUYECKUE OTKIMOHEHUSA MO OTHOLIEHWK K CTaH4apTy
IEEE Std 1873—2015:

- He BKITHOYEHbl NPUMEYAHUA U CHOCKM NPUMEHEHHOrO CTaHAapTa, KoTopble HeuenecoobpasHo npume-
HATb B POCCUMWNCKOW HaUWMOHANbLHOW CTaHAapTM3auun B CBA3W C UX coaepXaHuem, MMEKLWMM ChpaBOYHbIA
XapakTep U OTHOCALWMMCS K cucteMme ctaHaapTtusauum CLUA;

- pasgen 1 «Obnactb NPUMEHeHWa» NPUBEeAEH B COOTRBETCTBUe ¢ TpeboraHuamu TOCT 1.5—2001;

- pUcyHoK 1 NnpUMEHEeHHOro cTaHgapTa, umetrwmin dopmMy Tabnuuel, npeobpazosaH B Tabnuuy 1, cooT-
BETCTBEHHO U3MEHEHa HyMepaLlus NocneayrLnx pUCcyHKOB 1 Tabnuu;

- B pasgen 2 «HopmaTuBHbIe CCBbIMKWM» HACTOSLWEro cTaHgapTa He BKMWYeHbl CcTaHgapThl
IEEE Std 754—2008, ISO/IEC 9899:2011 v ISO/IEC 10646:2012, He vMelOLMe aHanoroB Cpegu MeXrocy-
0apCTBEHHbIX M HAaUKMOHAMNbHbIX CTAHOAPTOB; COOTBETCTBEHHO B TEKCTE CTaHAapTa HOPMAaTUBHbLIE CChINKKM Ha
3TN JOKYMEHTbI, 3aMEHEHbI Ha CNPaBOYHbIE, YTO HE MEHSAET TEXHUYECKOTO CoAepKaHNsa JOKYMEHTa,;

- B pasgene 3 «TepMuHbl, ONpegeneHns U CoKpalleHnsa» TePMUHONOIMMYECKME CTaTbl PacnonoXeHbl B
angaBUTHOM NOPSIAKE W AOMNOMHEHBI HOMEpPaMK, COCTOALWNMI N3 HOMepa pa3aena, HOMepoB Noapasaenos 1
NnopsaKOBLIX HOMEPOB cTaTel AnsA npueegeHns B cooTeBeTcTBre ¢ TpeboBaHuamn MOCT 1.5—2001;

- He BKMOYEHb! onpeaenednsa TepMnMHoB «rotation» n «translation», HocALLMe YacTHBIA XxapakTep, a camu
TEPMWHbI BCTPEYATCS B TEKCTE MPUMEHEHHOIO cTaHaapTa TOMNbKO B OAHOM MECTe, FAe W MOSAACHEH WX CMbICIT;

- NYHKT 3.3.2 JOMNOMHEH NMPUMEDPOM;

- u3 nogpasgena 3.5 UCKNoYeHbl COKpaLLEHWs, HE UCMONb3yeMble B TEKCTE HACTOALLEro CTaHgapTa;

- He BKNo4eH HoMep nogpasaena 5.1 B cooteetcTBumM ¢ TOCT 1.5—2001 (nyHKT 4.2.3), HOMEepa NyHKTOB
5.1.1—5.1.3 3ameHeHbl Ha 5.1—5.3 CcOOTBETCTBEHHO;

- nobaBneHbl bubnuorpacnyeckme gaHHble U KNtoveBble crioBa B cooTBeTcTBUN ¢ TOCT 1.5—2001.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

PoboTkl 1 po6oTOTEXHUYECKHUE YCTPOMCTRBA

NMPEOCTABNEHWUE KAPTOIPA®UYECKUX OAHHbLIX ANA HABUTALWW POBOTOB

Robots and robotic devices. Map data representation for robot navigation

Oarta BeepeHna — 2024—01—01

1 O6bnacTb NnpUMeHeHUs

1.1 Hactoawwmin cTaHaapT yctaHaenueaeT obliee npeacTasneHue ABYMEpPHbIX KapT, NpeaHasHaYeHHbIX
AN HaBWraumm MoBunbHbIX pODOTOB Ha 3aKpbIThiX M OTKPLITEIX TEppUTOpUAX. HacToAwwWA cTaHgapT onpe-
JensieT XapakTepucTukn anst npeacTaBneHust ABYMepHbIX METPUYECKMX M TOMOMOMMYEeCKMX KapT M peKoMeH-
ayembli hopmat ansi obmeHa kaptorpaduyeckuMy gaHHbIMKM Mexay poboTamu, KoMnbloTepaMv U apyruMim
ycTpoicTBamu. Popmat npeactasneHns kaptorpahnyecknx 4aHHblX, yCTAHOBINEHHbIA B HACTOSILLEM CTaHaap-
TE, COOTBETCTBYET TOMbLKO CTAaTMYECKMM KapTaM, T. €. KapTam, Ha KOTOpbIX NOABWKHbIE 00bEeKTbl He NpeacTas-
neHbl B ABHOM Buae. KpoMe Toro, HacTosAWMiA CTaHOapT He HaknaabiBaeT OrpaHNYeHui Ha reorpadmnyecknii
mMacLwTad KapTbl UMW Ha KAYeCTBO NOCTYNaKLLEN CEHCOPHOWM MHhopMaLMK.

B 4yacTHoCTK, B HAcTOALLEM CTaHOapTe:

a) yCcTaHOBMNEeHa Mepapxmsa TEPMUHOMOTNIA, OTHOCSILLMXCS K ABYMEPHLIM KapTam Ans Hasurauuu poboTos
B MOMELLEHWAX U HA OTKPLITOM MECTHOCTH,

b) onpeneneHa Mmogenb AaHHbIX M5 KaXO0r0 3neMeHTa B JaHHOW nepapxuu;

c) onpegenen XML-cbopmat ons obmeHa kapTorpauyeckuMm aHHbIMK Mexay poboTaMu, KoMMboTep-
HbIMU CUCTEMaMU U APYTMMIK YCTPONCTBaMM.

CTtaHgapTbl Mo NpeacTasneHnio kapTorpaduyeckux OaHHbIX pa3pabaTtbiBaloT pasHble opraHuaauuu no
cTaHgapTM3auuv, Takue kak MexayHapogHasa opraHnsaums no ctangaptusauum (MCO) n OTKPbITbIA KOHCOP-
unym no reouHdopmaunonHbiM cuctemam (OGC). ObnacTb NPUMEHEHWA HACTOSLLEr0 CTaHaapTa MoXeT BbiTb
nepedopMyn1poBaHa ¢ TOUYKM 3peHKUa MacluTaba oxBaTeIBAEMON NpUKnagHoin obnactu. Ha pucyHke 1 nokaszaHo
cpaBHeHue obrnacTu NPUMEHEeHWA HACTOSALLEero cTandapTa ¢ NpUkNagHbIMK 0BnacTaMW Apyrux CTaH4apTOB.

Tabnuua 71— CpaBHeHue obnacTteil NpMMeHeHNss CTaHAapTOB NPeACcTaBneHns KaptTorpadMyecknx AaHHbIX

Cpepga chyHKUMOHMpOoBaHMA poboTta

OOLEeKT paccMOTpeEHNs

[MomelwweHne YyacTtok OBwnpHoe NpocTpaHcTBO
Mpumepkl cpeabl Keaptupa, ocuc, marasuH 3aBon, TepmuHan, depma, nareps | Nocenok, okpyr, ropog
MNpumepbl poboTtoB PoboT-nbinecoc, poboTt-komna- | CenbCKoxo3ancTBeHHbId  poboT, | ABTOHOMHbIM aBTOMO-

HBOH, poBOT ANA pasBneveHuid | noructudeckuid pobot, passegeiBa- | Gunb, HecnunoTHIK,
TenbHbIA poBOT, OXpaHHLIA pobOT | BOEHHLIN poboT

Mpumepkl npumerHeHnna | MNMomols YenoBeky No gomy OxpaHa nepvmMeTpa npeanpu- O6cnenoBaHve GonbLUnx
ATNSA TEPPUTOPUIA
MpyMeHuMBIA cTaHaapT — (em. [1]) (cm. [2]) (em. [3])
(cm. [4]) —

Hacmoswud cmandapm

MapaHune ochbuumnansHoe

GostExpert.ru
https://GostExpert.ru/gost/gost-60.6.8.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67292
https://gostexpert.ru/gost/gost-60.6.8.1-2023?utm_source=pdf&utm_medium=67292&utm_term=page

rOCT P 60.6.8.1—2023

1.2 Llenbio HacTosLLEro cTaHaapTa sBnseTca onpeaeneHne obLiero npeactaBneHnsa kaptorpaduyecknx
JaHHbIX ANA pobOoToB, BKNOYas MeTpUYeckMe 1 TOoMonorMyeckne KapTbl. HacTosiwmin cTaHaapT npeaHasHadeH
Anga obrnerdyeHns B3anMogencTBUs Mexay MobunbHeIMU poboTamu, pacliupeHns pabodero guanasoHa v obna-
CTW NpUMeHeHWa poBoTOB, TEXHOMOTMYECKOrD Nporpecca B 06nacTv NOCTPOEHUs MPOCTPAHCTBEHHLIX KapT, OCy-
LecTensieMoro pobotaMu W/wnu gpyrumu nogobHeiMu yeTpoiicteamu. OgHako TpeBGoBaHUS HACTOSLLEro cTaH-
JapTa He pacnpocTpaHsATCs Ha NOCTpoeHUe, NoAaepKaHne, MogepHU3aLnio U NepecMoTp KapT ans poboToE..

2 HopmaTuBHbIE CCLINKK

B HacTofleM cTaHgapTe UCMONb30BaHa HOPMAaTMBHAS CChINKa Ha cnedyloLwunidi cTaHgapT:
rOCT P 60.0.0.4—2023/MCO 8373:2021 PoboTbl 1 poBOTOTEXHUYECKUE YCTPOWUCTBA. TepMUHbLI M onpe-
JeneHus

MpumeyaHue — [pK NONb30BAHUM HACTOALLMM CTaHZAPTOM LienecoobpasHo NpoBepUTL AeACTBME CCbINoY-
HbIX CTAHO4APTOB B MHMOPMAaLUMOHHONW cucTeme obLLEero nonb3oBaHus — Ha oduumansHoMm cainTe degepanbHoro areHT-
CTBA N0 TEXHWUYECKOMY PETYNUPOBAHUIO U METPOMNOTMU B CETU VIHTEPHET UNK NO exerogHoMy MHOPMaLMOHHOMY yKasa-
Tenw «HauuoHanbHble cTaHAapThl», KOTOPLIA oNyGNUMKOBaH NO COCTOSIHWKO Ha 1 AHBapA TeKyLUero roga, M no BbiMyckam
EXEMECSHYHOro MHhOPMALMOHHOTO yKasaTens «HaunoHanbHble cTaHaapTe!» 33 TekyLnii rofd. Ecnu 3ameHeH CcebInoyHbIi
CTaHAapT, Ha KOTOPLIA JaHa HeAaTUPOBaHHAA CChINKa, TO PEKOMEHOYETCH UCMONbL30BaTh ASMCTBYIOLLY BEPCHUID 3TOTO
CTaHOapTa C Y4eTOM BCEX BHECEHHLIX B AaHHYH BEPCUK M3MEHEHMIA. ECnK 3aMeHeH CCbINOYHbIA CTaHOapT, Ha KOTopbIi
JaHa 0aThpoBaHHas CChbiNKa, TO PEKOMEHAYETCA UCMONbL30BaTh BEPCUIO 3TOTO CTaHAapTa C yKasaHHbIM BbiLe roAoM yT-
BepaeHus (NpuHATKS). Ecnu nocne yTBEpXOeHWs HACTOSALWEro CTaH4apTa B CChINOYHLIN CTAHAAPT, Ha KOTOpLIA AaHa
[aTUpoBaHHas CChINKA, BHECEHO M3MEHEHVE, 3aTParMBaloLLEe NONOXKEHUE, HA KOTOPOE AaHa CChINKa, TO 3TO MOSOKEHUE
pekoMeHIyeTcA NPpUMeHATL 6e3 yyeTa OaHHOTO M3MeHeHus. Ecnu cobiNoYHbIA cTaHaapT oTMEHeEH 6e3 3aMeHbl, To Nono-
)KEHMWe, B KOTOPOM [1aHa CChIMKa Ha Hero, PEKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTpParnBaloLLei 3Ty CCbIMKY.

3 TepMuHbLI, onpegeneHUs U CoKpaLleHUs

B HacTosiwem cTaHgapTe npuMeHeHbl TepMuHbl no FOCT P 60.0.0.4, a Takke cnegywwme TepMUHbI C
COOTBETCTBYHLLMMU ONpeaereHUsaMu:

3.1 Cuctembl KoopaWHaT ¥ NpeobpasoBaHuA

3.1.1 pekapToBa cucteMa koopauHart (Cartesian coordinate system): Cuctema koopguHaT, onpegens-
tOLLAs NOMoXeHWe TOYEeK No OTHOLLEHWMIO K N1 B3aUMHO NepneHanKynsapHbIM OCHAM.

MpumeyaHune — [lockonbKy B HACTOSALLEM CTaHAAPTE pacCMOTPEHLI ABYMEpPHLIE KapTel, TO N = 2.

3.1.2 nokanbHasa cuctema koopguHar (local coordinate system): Cuctema koopanHar, onpegeneHHas
Ha BCEM NMpOCTpaHCTBEe Hasuraumm pobora.

MpumevaHus

1 Hayano nokaneHOoW cucTeEMbI KOOPAMHAT ONpPefensoT NoMNL30BaTENW B COOTBETCTBUN CO CBOMMM TpeboBaHUAMMU.

2 CUHOHMMOM [aHHOTo TEpPMKHA ABNAETCHA TEPMUH «3rOLEHTPUYEecKas cucTema koopavHart (egocentric coordinate
system)».

313

nonspHasa cucTeMa KoopauHart (polar coordinate system): Cuctema KoopauHart, B KOTOPOA Nornoxe-
HWe oObekTa 3a0aeTcs PacCcTOAHWEM WM HanpaBneHWeM OT ee Hadana.
[FOCT P 52572—2006, nyHkm 3.33]

3.1.4 npeobpa3oBaHue koopauHaTt (coordinate transformation): Npouecc nepeBoga KooOpAWHAT NpPo-
CTPaHCTBEHHOMO pacrnonioXeHWsa U3 OAHOW CUCTEeMbl KOOPOWHAT B APYryiO.

MpumevyaHue — B cywHocTy, npeobpa3oBaHue — 3TO CNocob NpefcTaBneHnsl OAHON CUCTEMbI KOOpOWHAT
(Mnn ogHOW 13 ee TOYEeK) OTHOCUTENBHO APYToi. MocKoNeKy B HACTOALLEM CTaHAApTe PacCMOTPEeHbl ABYMEPHBIE KapThl,
npeoGpasoBaHne KOOpAWHAT OrpaHUYeHo ABYMEPHbLIMU NepeMeLleHUaMA 1 BPaLeHNsaMU.

3.1.5

cucTeMa KoopauHar (coordinate system): HaGop matematuyeckux Npaeun, onucbiBaloLWwmX, Kak Koop-
AWHATbI JOMKHbI 6bITh COOTHECEHBI C TOYKAMWU NPOCTPAaHCTEA.
[FOCT P 52572—2006, nyHkm 3.37)

MpumevyaHue — CUHOHMMOM OaHHOMO TEpPMUHA ABMSETCH TEPMUH «cucTeMa oTcdeTa (reference frame)».
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3.2 KapTbl

Ha pucyHke 1 nokasaHa nepapxus KapT, MPUHATaa B HACTOSALWEM cTaHdapTe, KoTopas noMoraeT NoHATh
CTPYKTYPY MoZenu kaptorpadMyeckux AaHHbIX.

Kapta

i

MeTtpuueckan Tononor4eckas

L e

HenpepeisHas DuckpetHan

PucyHok 1 — Mepapxusi KNaccoB KapT, onpeaeneHHbIX B HACTOALLEM CTaHAapTe

3.2.1 rnobanbHasn KapTa (global map): CoBokynHocTe (Habop) NoKanbHbIX KapT, BO3MOXHO cogepxXa-
was nHgopmaum 06 ux B3aMMHOM pacnonoXeHnn 1 06 Mx pacnonoXeHUWn OTHOCUTENbHO rmobanbHoOn cu-
CTeMbl KOOpAMWHAT.

3.2.2 puckpeTHasa MeTpuyeckan kapta (discrete metric map): Kapta, B KOTOpOW BHelUHAA cpefa npega-
CTaeneHa B BuAe sveek (00bIYHO KBagpaTHbIX), CogepKallmx aneMeHTapHyl MHpopMaLMIo 0 BHELLHEN cpegde.

lMpumevyaHue — CUHOHMMaMW JaHHOrO TepMUHA ABMAKTCH TEPMUHBLI «KapTa C KoopawHaTHOW ceTkon (grid
map)» 1 «pacTtpoeas kapta (raster map)».

3.2.3 kapTta (po6orta) [(robot) map]: KapTa, npeacrtaenstoLlaa a3HaHve poboTta o paboyem npocTpaHcTee
M OKpYKaKllen cpefe, a Takke O pacrnonoXeHHbIX B HUX obbekTax.

3.2.4 kapTa 3aHATOCTU € KoopAWHaTHOW ceTkow (occupancy grid map): JuckpeTHas mMeTpudeckast
KapTa, Kakaasi sueika KOTOPon COAEPKUT MHAPOPMALMIO O 3aHATOCTM AAaHHOW SYENKN NpensaTCTBUEM.

ﬂ'p umeyaHue — OBbIYHO cogepXaHune SYENKN CBA3aHO C BEPOATHOCTBIO €€ 3aHATOCTU.

3.2.5 nokanbHan kapTa (local map): Tononornyeckasa nnu MeTpuyeckas KapTa.

3.2.6 meTpuyeckana kKapta (metric map): COBOKyMHOCTb KapTorpamyecknx 3NemMeHTOB (Hanpumep,
siYeek, TOYEK U OTPE3KOB NUHUI), 0bnagawmx cnegyoLw M CBOMCTBOM: ANa NoBbIX 3aJaHHbIX HA KapTe ABYX
3NEMEHTOR a U b U Npy HanuuUMKM onpegeneHnss METPUYECKOro PacCTOAHUS pacCcTosiHWe Mexay a u b Bcerga
MOXET BbITb BbIYNCIEHO.

FJ‘p umeyaHue — lcnone3oBaHHOE B onpegeneH crioeo «NobbIX» ABNASTCA OTNUYNEM METPUHECKMX KapT
OT TOMONOrM4YeCKUx, Ana KOTopbliX METpUYEeCKOe pacCcTosHWeE, B OGLLIE.‘M cnyvyae, MOXeT ObITb BLIMUCMEHO TOMNBKO Aana He-
KOTOPbIX 3NNEMEHTOB.

3.2.7 HenpepbIBHaA MeTpU4yeckas KapTa (continuous metric map): Kapta, cogepxaliasn nepeveHb reo-
MEeTpUYeCKMX 0OBEKTOB (TAKMX Kak TOHKM U NIMHUK), 3HAYEHWA KOOPAMHAT KOTOPbIX NPUHaAnexaT K HenpepblB-
HOMY YMCINOBOMY MANa3soHy.

MpumevaHue — CHWHOHUMaMW LJAHHOMO TEPMWHa SBMATCA TEPMWMHBI «reOMeTpuyeckas kapta (geometric
map)» U «BeKTOpHaA kapTta (vector map)».

3.2.8 Tononoruveckan kapta (topological map): lNpegcraBsneHne BHeLLHeR cpeabl HAa OcHoBe rpada,
BKIMHOYAKLLEro BepLUKHBI, YT U OTHOLUEHUS UX CBSAIZHOCTHU.

lMpumevaHue — BepwuHbl (y3nbl) TONONOrMYECKOW KapTel NPEACTaBNAIOT XapakTepHble 0cobeHHOCTH (Hanpu-
Mep, MoKasaHua OaT4MKOB, YHUKambHblE NMPU3HAKW COOTBETCTBYHOLLEr0 PerMoHa, METPUYECKNe KapTbl M T. O.) BHELUHEN
cpenbl. yrn (pebpa) TononorMyeckon KapTel NpeacTaBnsaoT npsaMble (04HO MHTEpPBanbHbIE) coedMHeHWs (MpsaMasa 4oCTH-
XKUMOCTb) MeXay cocedHWMM BeplumHamK. [yra (pebpo) coeguHAeT napy BeplunH (yanos), (f, h), 4To 03HayaeT, 4To Ayra
HarnpaBneHa oT BeplUWHbI f (KOHel) 40 BepLlUWHLI i (Ha4ano).

3.3 KoMnoHeHTbI KapThl

3.3.1 ocobeHHocTb (feature): MpeacTaeneHne anemeHTa OKpyXatwleh cpeabl, OTNMYaloLlerocs ot
BrivkanL X CoceqHMX 3NEeMeHTOoB.
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Mpumep — B npedcmaeneHuu eHeuwlHel cpedsl & hopMe U306paxeHUss 0CO6eHHOCMbIO A8ISemcs Yacmb
uzobpaxeHus (Npedcmaenarouas HeKOMopPLIl aneMeHm eHelHel cpedbi), UMerowasa omauYaroujuecs xapakx-
mepucmuku no UHMeHcUueHOCMU, Ueemy Uiy mexkcmype.

3.4 CokpaweHus

EPSG — Esponeiickas HedbTsHas nccnegosaTtenbckas rpynna (European Petroleum Survey Group);
ID — npenTudumkatop (Identifier);

MDR — npepcTtaBneHue kaptorpaguyeckux naHHeix (Map Data Representation);

UML — yHuduumporaHHbii a3sik MogenupoBanusa (Unified Modeling Language);

XML — pacwmpsiemblin A3bik pasmeTky (eXtensible Markup Language);

XSD — a3blk onpegenenns XML-cxembl (XML Schema Definition).

4 CornaweHusa

B HacToslleM cTaHOapTe AnA ob6o3HauyeHWa ctatyca oBa3aTenbHOCTU UCMOMb3yTCa CrneayloLlme yc-
noBHble 0603HAYEHNA, KOTOpble NpeAacTaBneHsl B rpade «M/O» cooTBETCTBYHOLMX TabruL:

O6osHa4veHne Onpegenexne | 3HaveHne
M Ob6sazatenbHbIA LanHbin atpubyT gomkeH GbITe NpeacTaBneH
0] PakynsTaTUBHLINA [aHHbli aTpubyT MoxeT ObiTb NpeacTaenex

Kpome Toro, B rpadgpe «MakcumansHoe Yyucno nosisneHniny (MO) ykasaHo MakcMMmanbHo AoNyCTUMOE YMCno
NosIBNeHW COOTBETCTBYHLLMX 3HaYeHWA aTpubyToB, a npuaHak N ykasblBaeT Ha OTCYTCTBUE BEpPXHEro npeaena.

5 NpeacraBneHune KapTorpaduyeckMx AaHHbIX A4Ns HaBUrauum pobortos

B maHHOM pasgene npeactaeBneHa cTaHAapTHas Mofenb AaHHbIX ONA ONUMcaHWsA BHELHeW cpedbl B
BUAE 3MEKTPOHHOWN KapThl, UCMONb3yeMOol ANg HaBurauun poboToB. B nepeyto ovepenb onpeneneHsl HEKOTO-
pble NPUMeHAEeMble NOHATKUSA, a 3aTeM NpeAcTaBneHbl KOHKPeTHble dopMaThl AaHHbIX.

B HacTosLLeM cTangapTe AN NpeacTaBneHnst COBOKYNMHOCTU ABYMEpPHbIX KapT McnonbayeTcd rmobansHas
KapTa B BMAe AepeBa, COCTOSILLEero U3 y3noB 1 Ayr (XoTa OepeBo ABMAETCS HanpaBneHHbIM rpadom, B HacTo-
AlleM cTaHaapTe ¢ HeGoMbLUOK NOrpellHOCTLI0 UCMONb30BaH TEPMUH «Y3rbl» BMECTO TEPMUHA «BEPLUUHbLIR).
Yansl NpeacTaBnsOT NoKanbHble KapThl, a AyrM — BpalwaTenbHble U NOCTynaTernbHble NepemelleHns ans
nepexoja U3 CUCTEMbI KOOPAWHAT KOHEYHOTO Y3ra B CUCTEMY KOOPAWHAT HayarbHOro yana, rae spalaTernbHo-
nocTtynaTtensHoe nepemellenne RT = <dx, dy, d6> npeacTasnsaeT BpalleHWe NpoTUB YacoBoi cTpenkn R = do
BOKPYI TOYKM Hayarna KOOpAWHAaT, 3a KOTOpbIM CriegyeT noctynaTtenbHoe nepemelleHne T = <dx, dy> BOoonb
ocer X U y 3a4aHHON CUCTEMbI KOOPAWHAT.

mobanbHasa kKapTa gomkHa ObiTb NpegcTaBneHa gepesom G = (N, A), rae N v A — y3nbl U gyrm, cooT-
BETCTBEHHO. Kaxabivi yaen n; € N ABMNAETCA NOKanbHOW KapToW, NpeacTaBleHHon METPUYECKOKM UnKn Tonono-
TMYeCcKomn KapTon (CM. pucyHok 3). [lepeBo G meeT 0cobbiin KOPHEBOW y3er 1, CUCTEMA KOOPAMHAT KOTOPOro
ABMNSAETCA rMobanbHON CMCTEMON KOOPAMUHAT F 5, B KOTOPYHO MOTYT BbiTb NpeobpasoBaHbl BCe CUCTEMbI KOOP-
AvHaT kapT. Kaxgas fyra a; € A, COBANHSAIOLLAA yanbl N, 1 nj, CBAA3aHa ¢ BpalLlaTenbHO-NoCTynaTenksHLIM nepe-
MelyeHnem a; = <dx, dy, do>, koTopoe npeacTaenset npecbpas3oBaHue AnA npeobpa3oBaHUs TOYKK <Xy yp
M3 CUCTEeMbl KoopauHaT Fj KapTbl N; B COOTBETCTBYIOLULYIO TOHKY <X, Y7 B CUCTEMe KoopawHar F; kapTbl 1,
B 4yacTHOCTM, Kak NoKkasaHo B ypaBHEHUM

Xj | _|cosdB—sindb || x; " dx 1
yi| |sind8—cosdd ||y, | |dy] (1)
roe do6 — yron (M3amepsemblil NPOTUB YaCOBOW CTPENKW) MexAy HanpaBneHHON BNpaBo OCbi0 X CUCTEMbI KO-
OpavHaT F; 11 HanpaBreHHo BNPaBo OCbI0 X CUCTEMbl KOOPAWHAT F;

CrnenyeT 0OTMeTWUTb, YTO NpeabldyLiee NpeacTaBneHne JonycKaeT HanoxeHwe kapT Ha rpade G. Hanpumep,
eCIn1 [iBa y3na COeNHEeHbI C Y3IOM N Ayramu, NpeacTasnsAowMy OAMHaKoBOE BpallaTenbHO-NoCcTynarensHoe
nepemelleHne, To ABe COOTBETCTBYHLLMNE NOKanbHbIe KapThl HAKNAAbLIBAIOTCA APYr Ha Apyra.

Bonee Toro, ocoboe Hynesoe BpallatenbHO-NOCTyNaTenbHoe NepemMeLleHre (KoTopoe OTNMYHO OT Bpalla-

TENbHO-MOCTYNATENBbHOIO NepemMeLleHns, oboaHavaemoro <0, 0, O>) MCNONb3YHT, KOrda OTCYTCTBYET METPUHECKasA
MHdopmauns 00 OTHOCUTENBHOM CMELLEHWN OBYX y3noB (T. €. B Cly4ae YMCTO TONONnorn4eckux KapT).

4
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K oyram gonyckaetcst gobaBvTh HeonpeaeneHHOCTb B OTHOLEHWM BpallaTenbHO-NOCTyNaTenbHoro ne-
pemelleHns. 3To MOXeT BbiTb ecTeCTBEHHbIM 00pa3oM 3agaHo B BUAe KOBapMaLMOHHOM MaTpuLbl 3 X 3, Kak
NpencTaBneHO HUXKe 8 onucaHuu muna daHHbIx UncertaintyPose.

Vepapxusa CTpPYKTYpbl NOKansHOW KapTel NpeacraeneHa Ha pucyHke 2. Ha UML-guarpammax, npuee-
OEHHbIX B JaHHOM pa3sfene, atpubyThbl, KOTOpbIE B IBHOM BWAE He onpefeneHbl Kak dpakynsTaTuBHble UMK
MHOTOKpaTHble, ABMATCH 06s83aTenbHbIMW M OOHOKPaTHbIMK. [ins onpeaeneHuns obLero knacca KapT Beege-
HO MOHATWE MoKanbHOW KapTbl. [eoMeTpuyeckas kapTa, KapTa C KOOpAWHAaTHOW CETKOW WNK Tononoruyeckas
KapTa 4OMKHbI ObITb YHACNEA0BaHHbIMM OT NOKanbHOW KapThl.

MpumedyaHue — Kak onpeneneHo B pasgene 3, «reoMETpUYECcKas KapTa» M «kapTa C KOOpOWHATHOW CETKOW»
ABNSAKTCA PasHbIMU TEPMUHAMM, UCNIONb3YEMbIMK A5 0603HAYEHWUA HENPEPLIBHOM W AUCKPETHON METPUYECKON KapTbl, COOT-
BETCTBEHHO. B HacTodllem cTaHaapTe aTu ABa BUAA TEPMUHOB ABMSIOTCHA B3aWMO3aMEHSEMbIMIA; NepBbId BUA (reoMeTpuye-
CKasi KapTa v KapTa € KOOpAWHATHOW CEeTKOW) NPeanoYTUTENEH ANA OTHOCUTENLHO Bonee TEXHUYECKOro onucaHusa npeacTas-
NeHWs kapTorpacMyeckUX OaHHbIX, B TO BPEMS KaK BTOPOI BMA Yallle UCMONb3yHT ANs WIMKCTPaTUBHOIO ONUCaHUs.

LocalMap

+ id: string

+ offsel: LocalMapTransform [0..1]

+ map_type: LocalMapType

+ coordinate_system: CoordinateSystemType [0..1]

"

GridMap GeometricMap TopologicalMap
<<enumeration>> LocalMapTransform UncertalntyPose
LocalMapType ]
+ offset_x: double + covariance_oc double
GridMap = 1 + offset_y: double + covariance_yy: double
GeometricMap = 2 + theta: double + covariance_thetatheta: double
TopologicalMap = 3 + uncertainty: UncertaintyPose [0..1] | |+ covariance_xy: double
+ covariance_xtheta: double
CoordinateSystemType + covariance_ytheta: double
+ EPSG_code: string [0..1]
+ reference_local_map: string [0..1]

PucyHok 2 — UML-guarpamma nokansHoW KapTel

B mabnuuax 2—6 npusedeHbl onpedenaowue aneMeHms! KNaccos, OMmHOCAUUXCS K ToKanbHoU Kkapme.,

Tabnuuya 2— lNMoapoBHoe onucaHue knacca LocalMap

HaumeHoBaHue

aTpubyTa Onucaxne M/O MO Tun gaHHbIX Ccblinka
id ID gaHHOWM NoKaneHOW KapTbl M 1 string [5], [6]
offset [MpocTpaHCTBEHHOE pPacMonoXeHne OaH- 0] 1 LocalMapTransform Tabnuvua 3

HOW nokanbHoW kapTel. [JaHHoe none cne-
OyeT UCnonb30BaTh Ans npeobpaszoBaHus
noKanbHbIX KOOPAWHAT OaHHOW nokanb-
HOW KapTbl B rmobaneHyo CUCTEMY KOOp-
avHat. [JaHHoe none Aensetcs akynsra-
TUBHbIM A5 TOMONOrMYECcKUX KapT
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OkoHYaHue mabnuupbi 2

Haumenoate OnucaHue M/O MO Tun gaHHbIX Cebinka
atpubyta
map_type Twun gaHHOW NOKanbHOW KapThl M 1 LocalMapType? Tabnuua 4
coordinate_system | WHdopmauua, oTHoOcAWAAcs K cUcTeEMe O 1 CoordinateSystemType | Tabnuua 5
KOOpOWHAT, C MOMOLLBI KOTOPOW npes-
cTaBneHa JaHHas nokanbHas kapta. Jlo-
KanbHas cucTema KOOpAMHAT [OormkHa
ObITb OEKApPTOBOW CUCTEMOW KOOPAMHAT C
rOpPM30HTanNbHON HanpaBneHHOW BMpaBo
OCbH0 X W BEpTUKanbHOW HanpaeneHHOoN
BBEPX OCbt0 y. ATpmbyT offset gomkeH co-
aepatb Npecbpa3soBaHve Mexay AaHHOW
roKanbHOW CUCTEMOW KoOpZWMHAT U rno-
BanbHOW CUCTEMOW KOOpAMHAT
@ [laHHbIA NepevyncnaemMslil TUN AaHHBIX OCHOBAH Ha LIENOYMUCNEHHOM TUNe AaHHbIX (cM. [5]).
Tatnuuya 3 — lNogpobHoe onncaHue TMNa AaHHbix LocalMapTransform
HanmeHoBaHne
aTpubyTa Onucanne M/O MO Tun gaHHBIX Ccbinka
offset_x CmelleHne Mo ocK X, a UMEeHHO, KoopawuHata x. Egm- M 1 double? [5]
HWLA U3MEPEHUSA — METP
offset_y CmelleHue no ocK ¥, a UMeHHo, KoopauHata y. Egu- M 1 double [5]
HVLa U3MEPEHMA — METP
theta CwmelleHne no OCM OpMeHTauuW, a WMEHHO, M 1 double [5]
koopauHata 6. EanHuua namepeHuns — paguat
uncertainty HeonpeneneHHocTb Npeobpa3oBaHus (@) 1 UncertaintyPose | Tatnuua 6
2 Tun «double» B [5] 03Ha4aeT YMCMO ¢ NNaBaLEN 3anATON ABOMHON TOYHOCTM.
Tatnuuya 4 — lNogpobHoe onucaHve nepedncnedns LocalMapType
MHemoHuka 3HaveHne Onucaxne
GridMap 1 [aHHasa noxkansHasa kapTa ABNAETCA KapTol C KOOPAMHATHOW CETKOW
GeometricMap 2 [aHHana nokaneHas KapTa ABMASeTca reoOMeTPUYECKON KapTomn
TopologicalMap 3 [aHHas noxanbHasa kapTa ABMNAeTCA TONONOrMYeckon KapTon
Tabnuuya 5— lNogpobHoe onvcaHve TuNa daHHbIx CoordinateSystemType
HaumeHoBaHue
aTpubyTa OnucaHune M/O MO Tun gaHHbIX Cchbinka
EPSG_code ID rmoBaneHoi (abCcontoTHOWM) CUCTEMBI KOOPAM- 0] 1 string B BMAOe [8], [6]
HaT. Ecnu dhakynstatuBHbld atpubyT EPSG_code "type::code"
He 3ajaH, TO 3TO OTHOCUTENbHAsA CUCTEMA KOOp-
auHat. CM. npumeyaHue
reference_local_map | ID nokansHOW KapTbl, CUCTEMa KOOPAWHAT KO- 0] 1 string [8], [6]
TOpPOM NpepHasHa4yeHa Ans OTCYETA CMELLEHUS.
ATpnbyTel EPSG_code n reference_local_map He
MOryT BbITk 3a4aHbl OQHOBPEMEHHO, HO 06a MOoryT
OoCTaTbCs HeomnpeneneHHbIMK

MpnmeyvyaHue — CM. hitp://www.epsg.org.
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Tabnuya 6— lNogpobHoe onucaHne Tuna gaHHeix UncertaintyPose

HawvmeHoBaHwe atpubyTa Onucaxue | M/O | MO | Twun gaHHbIX Ccbinka

covariance_xx 3HaueHve anemenTa (1,1) KoBapuayvoHHON ma- M 1 double [5]
TpUUbI, XapakTepuaylolero HeornpedeneHHOCTb
NpoCTpaHCTBEHHOro pacnonoxeHud. [Npeacras-
NSET OUCNEPCUIO X

covariance_yy 3HayeHve anemeHTa (2,2) KOBapuauWoHHOW Ma- M 1 double [5]
TPWUbI, XapakTepu3yloLwero HeonpeaeneHHoOCTb
MpoCTpaHCTBEHHOro pacrnonoxexus. [Npeacras-
NSET AUCNIEPCUID Y

covariance_thetatheta 3HayeHne anemeHTa (3,3) KOBapWauWOHHOW Ma- M 1 double [5]
TpUUBI, XapaKkTEepWU3YHLIEero HeornpeaeneHHoCTb
NPOCTPaHCTBEHHOro pacnonoxeHus. [NpencTae-
nseT gucnepcuio O

covariance_xy 3Ha4yeHune anemeHToB (1,2) 1 (2,1) koBapuaynoH- M 1 double [5]
HOM MaTpuLibl, XapakTepU3YIOLLMX HeonpeneneH-
HOCTb NPOCTPaHCTBEHHOrO pacnonoxeHus. MNpen-
CTaBMAET KOBApUaLWIO Mexay X U y

covariance_xtheta 3HaueHwve anemeHToB (1,3) 1 (3,1) koBaprauMoH- M 1 double [5]
HOM MaTpWLbl, XapaKTepuayroLWwmMx HeonpedeneH-
HOCTb NPOCTPAHCTBEHHOTO pacnonoxeHus. MNpea-
CTaBnsieT KoBapuauuio Mexagy x 1 0

covariance_ytheta 3HaueHwe anemeHToB (2,3) 1 (3,2) kKoBapMaLMOoH- M 1 double [5]
HOM MaTpWLbl, XapaKkTEPUIYIOLWLMX HeonpeaeneH-
HOCTb NPOCTPAHCTBEHHOO pacnonoxenus. MNpea-
CTaBMNsET KoBapuaLui Mexay y 1 6

B kauecTBe cucTEMbI KOOPOUHAT 48 NPEACTABNeHUs KapTorpatuyeckux JaHHbIX CNeayeT UCNonb30BaTh
JeKapToBy CMCTEMY KOOPOMWHAT, Y KOTOPOW OCb X HanpaBsneHa BNpaeo OT Havana KoOpguHaT, a OCb ¥ — BBEpX.

CMellieHne NoKanbHON KapTbl MOXET ObiTh:

- HeonpeaeneHHbIM, Koraa cMeLLIeHMEe He 3adaHo, YTO 03HaqaeT HeU3BecTHOoe NPOCTPaHCTBEHHOE pacno-
MNoXeHVe CMCTeMbl KOOPAWHAT NOKanbHOW KapTbl. 3TO OTHOCWUTCA, HANPUMep, K YACTO TOMOMOrMYEeCKUM KapTaMm;

- abCoNKTHBLIM, KOrga cmelleHne 3agaHo BMecTe ¢ ID EPSG_code, KoTopbivi onpegensieT KOHKPeTHYH
CUCTEMY KOOPAWMHAT, B COOTBETCTBMM C KOTOPOW pacCHMTbIBAETCA CMeLLeHe NOKanbHOM KapTol;

- OTHOCUTESNBHBLIM MO OTHOLIEHWIO K CUCTEME KOOPAWHAT APYroi NoKarnbHOW KapTbl, KOr4a CMeLeHne 3a-
paHo BMmecTe ¢ reference_local_map, cucTema KoOpAMHAT KOTOpOW siBnseTcs 6a3oi oTcyeTa, B COOTBETCTBIM
C KOTOPOWM paccuY1TbIBAETCSA CMEeLLeHMe NOKanbHOW KapThl;

- OTHOCHMTENBHBLIM MO OTHOLIEHUK K cTaHgapTHoi (0, 0, 0) cucTeme KoopaMHAT, KOr4a CMeLLeHne 3aaHo,
HO He onpeneneHbl HUW EPSG_code, Hu reference _local _map.

C yyetom rmobanbHOi KapThbl, COCTOSALLEN M3 HECKONbKMX NOKarnbHbIX KapT, HACTOALWMIA cTaHaapT gon-
eH obecneuynBaTh BhINOMHEHWE OAHOMO U3 CreayLWMX orpaHudyeHuit:

C1) Ecnu nokaneHas KapTa MMeeT cMmelleHue, 3afaHHoe abCcontioTHLIM CnocoboM (reonpuBsizaHHoE),
TO BCe OCTanbHble NoKanbHble KapThl AOMKHbI ObiTb MO0 reonpuBsAsaHHbIMK, NMMOO onpedenaTh CBoe Npo-
CTPaHCTBEHHOE PacnonoXeHWe OTHOCUTENbHO FreonpyBA3aHHOW MoKanbHOW KapTel m (MMbo M3-3a Toro, 4To
m SIBMSIETCSA reonpuBsA3aHHoOn, NMBo 13-3a TOro YTo M onpeneneHa OTHOCUMTENbHO reonpPUBA3aHHON NMOKanb-
HoW KapTel m') 6e3 obpazoBaHMa LUKMOB (T. €. CUTYaUWiA, korda cMelleHUe NoKanbHOW KapThl Bhipa)eHo B
KOHEYHOM CHETE OTHOCUTENbHO 3TOWN NOKanbHOM KapTbl).

C2) Ecnv HM ofHa nokanbHas KapTa He SIBMSETCS reonpuBsi3aHHOW, TO BCE NOKanbHbIE KapTbl onpege-
NS0T cBOU cmelleHust nmbo oTHocuTenbHo ctangapTtHoi (0, 0, 0) cucTemMbl kKoopaAUHAT, NMMBO OTHOCUTENBHO
APYroin nokansHol kapTel. B gaHHOM criyyae Takxke He JOIKHO BbiTh LUKMOB.

Ecnun y OByX nokanbHbIX KapT CMEeLLeHMs onpegdeneHsl OTHocUTenbHo ctadgapTHoi (0, 0, 0) cuctembl
KOOpPAWHAT, TO NpeobpasoBaHne Mexay HUMW BO3MOXKHO paccymTaTth. [aHHbl BapuaHT HENPUMEHWUM, EChn Y
OOHOW U3 HUX CMEeLLEHWNE He 3a4aHO (ABNSAETCS HeonpeaeneHHbIM).

B cooTBeTCcTBUM C NpUBeAeHHbIMK criocobamMun 3agaHns CMELLIEHNS NOKanbHbIX KapT MOXHO €034aTh rMo-
DaneHyi0 KapTy, NpeacTasnaoLLyo co00i MHOTOYpOBHEBOE AepeBo NoKanbHbIX KapT. Ee Mcnonb3yoT And npesa-
CTaBMEeHUA HeonpeaeneHHOCTU NPOCTPAHCTBEHHOMO PaCMONOXKeHUs] B CUCTEMAaX KOOPAWMHAT NOKanbHbIX KapT.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/ 36
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60.6.8.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67292
https://gostexpert.ru/gost/gost-60.6.8.1-2023?utm_source=pdf&utm_medium=67292&utm_term=page

rOCT P 60.6.8.1—2023

5.1 ®opmart gaHHbIX ANA KApPT ¢ KOOPAWHATHOM CETKOW

B cnyyae kapT ¢ KOOpAWHATHOW CETKOW NOKanbHas KapTta n; CoCTOUT M3 PaBHOMEPHO PacMoNOXeHHbIX
CEeTOK 1 COOEPKUT NPUBEAEHHYIO HM¥e MHPopMaLwio.

Mo ymonyaHui KapTa ¢ kKOOpAMHATHOWN CETKON AOMKHa COCTOATE M3 OMHaKOBbIX KBaApaTHbIX A4eek, OblTb
NPAMOYroNbHON M COOCHOWM C MOKanbHOM CUCTEMOW KOOPAWMHAT (T. €. rpaHuLbl MPSMOYronbHOW KapTel Napar-
NenbHbl OCAM X M y MOKanbHOW cMcTeMbl KoopauHaT). KoopavHatamu neBomn HxkHen aveinku asndtorcesa (0, 0).

B Ttabrnvuax 7—9 onpepeneHbl atpubyTbhl W TWUMbI AaHHBIX KapTbl C KOOPAWHATHOW CETKOW, a ee
UML-guarpamma npueegeHa Ha pucyHke 3.

Tabnuya 7— lNogpobHoe onucaHne knacca GridMap

HavmeHoBaHve
Onucaxve M/O MO Tun AaHHbIX Ccbinka
atpubyta
resolution YncrnoBoe 3HavyeHWe, NpeacTaens- M 1 double [5]
lollee paspelleHne KapTel C Koop-
OVHATHOW CETKOW, BbIPaXKEHHOE B
MeTpax; 370 AMIMHa CTOPOHbI A4EKN
num_cells_x Yucno ayeek BOONb OCK X KapTbl M 1 unsigned int [5]
num_cells_y Yncno syeek BOOMNb OCKU y KapTsl M 1 unsigned int [5]
cells DakTN4eckoe CoOAepKMMOe S4eeK M N (Bornee To4HO, GridCell Tabrnvua 8
CETKN num_cells_x -
num_cells_y)
palette_elements | 3HauyeHVe BenUYUH, XpaHALWMXCA (0] N PaletteElement Tabnvua 9
B AYelkax

Tatnuya 8 — MNogpobHoe onvcaHue Tuna AdaHHbix GridCell

HaumetosaHue OnucaHwe M/O MO Tun gaHHbIX Ccbinka
atpubyTa

X KoopavHaTta x gaHHoW SS4enkK, cHMTas Nnesyio M 1 int [5]
HVXKHIOK A4eiiky Havanom koopauHar (0, 0)

y KoopauHaTta y gaHHoW S4enky, cHuTas Nnesyio M 1 int [5]
HVXKHIOK AYeiiky Hadanom koopauHar (0, 0)

height VMcnoneayetca Ong  KOOAUPOBaHUA MpAMO- 0] 1 unsigned int [5]
YronbHOW 0BnacTu ¢ MCMonb3oBaHWem ogHo-
poAHbIX (0OuHaKoBbIX) AYeek. [peacrtaeBnaeT
BLICOTY AdaHHOW obnactu (cynepbadvernku).
3HayeHue no ymonyaHu pasHo 1

width McnonbayeTca Ona  KOAMPOBaHWA MpAMO- 0] 1 unsigned int [5]
YronbHoW 0bnacTu ¢ MCMonL30BaHWEM OfHO-
poaHbIX (oguHakoBbIX) a4eek. [peacrtaBnaet
LWMPUHY JdaHHOW obnactu (cynepbsadenkn).
3HadeHne No ymonyaHuio pasHo 1

value CogepxmMmoe a4enkn M 1 double, 3Ha4yeHne npen- [5]

CTaBfneHo TUNOM AaHHbIX
PaletteElement

CnegyeT OTMETWTb, YTO Hanuyne BbICOTbl W LUMPWMHBI SYEMKW CETKWM MO3BOMSET KoAWpoBaTb obnacte
NpAMOYronbHoW hopmbl NyTem cbopa 04HOPOOHbIX (C OAMHAKOBLIM 3HAa4YEHWEM, B3ATbIM U3 OQHOW ManuTpbl)
AYeeK B cynepsaYenky, Kotopas MOXeT ObiTb ncnonb3oBaHa Ans pa3paboTku KapTel C KOOPAWMHATHOW CETKON
Ha OCHOBe MpefcTaBneHvs B BUAe AepesBa KBagpaHToB. Hanpumep BbipaxeHue <x = 5, y = 5, height = 10,
width = 10> npegcTaenset cynepsayenky, coctoawyro n3 10 x 10 a4eek, y kKOTOpO NeBas HWXKHAA S4eKa ume-
eT KoopguHatel <x = 5, y = 5>. Mo ymonyaHuio sa4erkn umeroT 3HaveHusa atpubyTtoB <height = 1, width = 1>,
Bce (num_cells_x x num_cells_y) A4elkn KapTbl C KOOPAMHATHOW CETKOM 3adalT WHAMBUMAYaNbHO WK Kak
yacTb cynepsiyeex.
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Manutpa — ato Tabnuua nnu MyHKUWA, KOTopasi onpefenseT 3HadyeHnsa 4Ynucen ansa adveek. NanuTtpa
JOMmKHa BbiTb MAcCMBOM 3NeMeHTOB Tuna AaHHbix PaletteElements (tabnvua 9), oxBaTbiBaloWnMM Bce BO3-
MOXHbIe 3HaYeHWs Ona da4eek. Hanpumep, ecnu ceTka ABNSETCHA CETKOW 3aHATOCTH, TO 3Ha4veHue 0,0 moxeTt
COOTBETCTBOBATL HyNeBoW BeposaATHOCTM (= 0) Toro, 4To sAYeiika 3aHATa NPenATCTBMEM, B TO BPEMS KakK 3Ha-
yeHue 1,0 MOXET COOTBETCTBOBATL MOMHOM BEPOATHOCTU (= 1) TOro, 4UTo AYeiika 3aHATa NpenaTcTeueM. Bos-
MOXHbI MPOMEXYTOYHBIE 3HAYEHWA BEPOATHOCTK. [NA ONMcaHWs Ha eCTeCTBEHHOM SA3bIKe 3Ha4eHusi NanuTpbl
UMW OuanasoHa 3Ha4YeHWn MoXKeT ObiTb MCMNOoNb30BaHa CTPOKa CUMBOJIOB.

Tabnuua 9 — NMNogpobHoe onrcaHre Tuna gaHHblx PaletteElement

HavmeHosaHue

aTpuGyTa OnucaHue M/O MO Twun paHHbIX Ccblinka

value_start ATpubyThl value_start u value_end moryT BbITe Ucnone- M 1 double [5]
30BaHbl ANs NpedcTaBneHns rpaHUYHbIX 3HaYeHnin gua-
nasoHa, 4Tobbl NokasaTe, YTO BCE 3HAYEHUs B AManaso-
He MMEeHT OOWHAKOBYI BeNWYUHY. MPaHWYHbIe 3Ha4YeHuA
BKIMIOYEHEI B AManasoH, T. e. Anana3oH obosHavaeTcs kak
[value_start, value_end]

value_end ATpubyThl value_start n value_end moryT BbiTe MCnonb3o- 0] 1 double [5]
BaHbl 4115 NPeacTaBNeHns rpaHUYHbIX 3Ha4eHWA gnanaso-
Ha, 4To6bl NOKa3aTk, YTO BCE 3HAYEHMS B AMaNasoHe UMET
OOMHAKOBYH BeNWYUMHY. [paHWyHbIe 3Ha4YeHWs BKIHOYEHb! B
AnanasoH, T. e. guanasoH obosHavaetca kak [value_start,
value_end]. JomkHo 6biTe cobntogeHo ycnosue value_end
= value_start. Ecnu 3HadeHne value_end He 3agaHo, TO
OunanazoH obosHavaloT [value_start, value_start]

meaning 3HaveHue value_start unu 3Ha4eHns B gnanasoHe oT val- M 1 string [5], [6]
ue_start o value_end (rpaHu4Hble 3HAYEHWUS BKMTHOYEHb)

GridMap PaletteElement

+palstte_elements
+ resolution: double & + value_start: double
+ num_cells_x: unsigned int 0. |+ value_end: double [0..1]

+ num_cells_y: unsigned int + meaning: string

’ +cells

0.*

GridCaell

+ x:int

+y:int

+ height: unsigned int [0..1]
+ width: unsigned int [0..1]
+ value: double

PwcyHok 3 — UML-grarpamma KapTbl C KOOPAMHATHOW CETKOW

5.2 ®opmaTt gaHHbIX ONA reOMeTpMYecKUX KapTt

B reomeTpuyecknx Kaptax nokanbHble KapThl n; XpaHart HaGprI reoMeTpu4yecKnx obbekToB. B nocne-
aywuem U3NnoXeHWn TOYKKM U CerMeHThl JIMHUA paccmMaTpuBarTCA Kak reoMeTpuyecKkne 00beKTbl. TOYKM K
CerMeHThbl JIMHWI NPenCcTaBNAT rpaHULbl NPenAaATCTBUMA BO BHELUHeW cpefe.

GostExpert.ru
https://GostExpert.ru/gost/gost-60.6.8.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67292
https://gostexpert.ru/gost/gost-60.6.8.1-2023?utm_source=pdf&utm_medium=67292&utm_term=page

rOCT P 60.6.8.1—2023

Ha PUCYHKe 4 nokasaHo npeacrtaBneHne reoMeTpuyHecKnx KapT B Buge UML-,D,MEinaMMbI KnaccoB.

GeometricMap

0.*

GeometricElement

£ N

LineSegment Point
+ rho: double + x: double
+ alpha: double + y: double
+ psi_a: double + uncertainty:UncertaintyPoint [0..1]
+ psi_b: double

+ uncertainty:UncertaintyLineSegment [0..1] UncertaintyPoint

UncertaintyLineSegment + covariance_ox: double
+ covariance_xy: double
+ covariance_rhorho: double + covariance_yy: double

+ govariance_rhoalpha: double
+ covariance_rhopsi_a: doubls
+ covariance_rhopsi_b: doubls
+ covariance_alphaalpha: double
+ covariance_alphapsi_a: double
+ covariance_alphapsi_b: double
+ govariance_psi_apsi_a: double
+ covariance_psi_apsi_b: double
+ covariance_psi_bpsi_b: double

PucyHok 4 — UML- guarpamma reoMeTpuyeckon KapTbl

YacTHeIMKM criy4asMu FeOMEeTpUYECcKUX KapT MOryT ObiTb YMCTO TOYEYHLIE FeOMeTpPUYecKUe KapThbl
(T. . MoKanbHbIe KapThl 17;, KOTOPbIE NMPeACTaBNAlT COBOIM COBOKYMHOCTL ABYMEPHbIX TOHEK, HAanpumep, nony-
YEHHbIX C MOMOLLbK NMAa3epHOro CKaHMpPYKLEero ganbHoMepa) U YACTO CEerMeHTHbIE reOMETPUYECKUE KapTbl
(T. . NoKanbHble KapTbl N;, KOTOPbIE NPeACTaBnAT COBOIM COBOKYMHOCTL ABYMEPHbIX CErMEHTOB NTMHUN).

Toyka npeacTaEneHa CBOMMMW AeKapTOBbIMM KOOPAWHATaMK B NIOKarNbHON CUCTEME KOOPAUHAT.

MpenctaBneHWe cerMeHTa NMUHUM MOKa3aHO Ha PUCYHKe 5, Ha KOTOPOM BBedeHbl 0603HaueHus: rho (p) —
nepneHOuKynspHOe pacCTosiHUE OT Hadarna KoOpAWHAT MoKanbHOW CMCTEMBl KOOPOWHAT KapThl 40 CerMeHTa nu-
HuwM, alpha (a) — opueHTauus BekTopa, NpeACcTaBnaLLEro NepneHanKynsapHoe paccTosiHUE [0 CEerMeHTa NMHKK,
M3MEpPEHHOEe NPOTUB YacOBOW CTPENKW OT HanpaBMeHHOW BNpaBO rOPWU3OHTANlbHOW OCWM X NOKanbHOW CUCTEMbI
KOOpAMHAT KapTbl. PAaccmMoTpum DecKoHeYHYH JIMHWI0, 06pa3oBaHHy pacluMpeHnemM cerMeHTa nvuHuu. Havano
KoopAMHaT BECKOHEYHOM NMUHWMKM ONPEAEneHo Kak ToYKa, B KOTOPON yKa3aHHbIV Bhile BeKTop nepecekaet ee. Cka-
NAPHblE KOOPAMHATHI TPaHUYHbLIX TOYEK psi_a (y,) v psi_b (y,) cermenTa nuHumM onpeneneHsl Ha 3Toil GeckoHey-
HOW NMWUHWW, BKIHOYAKOLWEA OAaHHbBIA CETMEHT NMUHMK, OTHOCUTENBHO ee Havyana KoopauHaT, Npyu 3ToM psi_a 2 psi_b.
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PucyHok 5 — lNpeacraBneHune cerMeHTa NnUHUK

FOCT P 60.6.8.1—2023

B tabnuuax 10 —13 nogpoBbHO NpencTasneHbl aNeMeHThl reOMETPUYECKMX KapT.

Tabnuya 70— MNogpobHoe onvcaHue Tuna gaHHbix Point

HaumeHoBaHue
aTpubyTa

Onucaxne

M/O

MO

Tyn paHHbIX

Ccbinka

Koop,quaTa X TOYKWM OTHOCUTENBbHO Ha4ana Koopau-
HaT NoKanksHoWn KapTbl. EgvHuua n3MepeHna — MeTp

double

(5]

Koop,quaTa Y TOMKKM OTHOCUTENLHO Hadana Koopau-
HaT NnoKanksHon KapThbil. E,EIVIHI/IU,E M3MepeHna — MeTp

double

(]

uncertainty

Heon pegeneHHOCTb paCnonoXXeHUA TOYKN

UncertaintyPoint

Tabnuua 12

Tabnuua 77 — NogpobHoe onucaHve TMNa AaHHblX LineSegment

HaunmeHosaHune
aTpubyTta

Onucanue

M/O

MO

Tun AaHHbIX

Cchbinka

rho

I'IepneH,unynﬂpHoe paccTtoAaHMe OT Ha4ana KoopauHar
noKanbHOW CUCTEMbI KoopAMHaT KapTbl OO0 CerMeHTa
nuHuK. EgnHmua N3MEPEHUA — METP

double

(3]

alpha

OpueHTaumsa BeKTopa, NpencTaensAuLero NnepneHankynsap-
HOE paccTOsHWE OO0 CErMEHTA MUHUKW, U3MEPEHHOE MPOTUB
YacOBOW CTPENKW OT rOPU30HTANBbHOM OCK X NOKanbHOW G-
CTEMbI KOOpAWHAT KapThl. EQMHMUE n3MepeHns — pagumaH,
a alpha nmeeT 3Ha4yeHne B nonywHTepeane [0,21)

double

psi_a

PaccmoTpum GeckoHeyHyr NuHMIO, 0BpasoBaHHyto pacluvpe-
HUEeM cermeHTa nuHuW. Touka Ha4ana KoopanHaT BecKOHeYHOI
NWHWAK ONpeAeneHa Kak ToYKa, B KOTOPOW NepneHauKynsapHeIA
BEKTOp ee nepecekaeT. [PaHUyYHble TOYKA CErMeHTa NMUHUK
ornpeaeneHbl OTHOCUTENBHO Ha4ana koopavHar. psi_a — rpa-
HUYHas TOYKa, pacnonoxeHHas farnblue OT Ha4yana koopau-
HarT (cM. pucyHok 5). EauHuua nsamepeHms — MeTp

double

psi_b

PaccmoTpuM GeCKOHEYHYH NUHMIO, 0Bpa3oBaHHyL paclumpe-
HUEM CermeHTa nuHuK. Touka Hadana KoopanHaT BeCKOHEYHO
MIMHWK ONpeaeneHa Kak ToUKa, B KOTOPOIA NeprneHaMKynsapHbIN
BEKTOp ee nepecekaeT. [paHuyHble TOYKA CETMEHTa NMUHUK
onpeaeneHbl OTHOCUTENBHO Hadana koopawHar. psi_b — rpa-
HUYHAsA TOYKA, pacnonoxeHHas brvvke K Hayany koopauHar
(cm. pucyHok 5). EauHMUA n3amepeHns — MeTp

double

uncertainty

HeonpeneneHHOCTL NapaMeTPOB CErMeHTa NTIMHWK

UncertaintyLi-

neSegment

Tabnuua 13
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Tabnuya 12— lNogpobHoe onucaHne TUNa gaHHbix UncertaintyPoint

HavmeHoBaHue
atpubyta

OnucaHne

M/O

MO

Tun gaHHbIX

Ccobinka

covariance_xx

3HaveHve anemeHTa (1, 1) KOBAapMaUMOHHOW MaTpuubl,
OnMCbIBalOWER HeonpeaeneHHOCTe OTHOCUTENBHO TOY-
Ku. MNMpencTtaBnaeT AUCNEPCUIO X

double

(5]

covariance_xy

3HadeHue anemeHToB (1, 2) n (2, 1) KOBapMaLWOHHOW Ma-
TPULLLI, OMUCLIBAIOWENR HEONPEOENEHHOCTE OTHOCUTENb-
HO TouKW. MMpeacTaBnaeT KoBapuaLmio MEXay X 1 y

double

(5]

covariance_yy

3HaveHVe anemeHTa (2, 2) KoBapuaUMOHHOW MaTpuubl,
ONMCLIBAIOWENA HeoNpeaeneHHOCTE OTHOCUTENBHO TOY-
Kku. MNMpencTaBnaeT AUCNEPCULD

double

(5]

Tatnuya 13— lNogpoBHoe onucaHue TUNa daHHbIx UncertaintyLineSegment

HaumeHoBaHue atpubyTta

Onwucanue

| M/O | MO | Tun naHHbIX

Ccbinka

covariance_rhorho

3HayeHue anemMeHTa (1, 1) KOBapMaUWOHHOW MaTpu-
Lbl, ONMUCbIBAILLEN HEONPEAeneHHOCTb OTHOCUTENb-
HO cermeHTa nuHuK. MNpegcTaBnsaet guenepcuio rho

M

1

double

(3]

covariance_rhoalpha

3HaueHne anemeHToB (1, 2) 1 (2, 1) KOBapraunoH-
HOW MaTpuLibl, OMMUCLIBAIOLLEN HEONPeOeneHHOCTbL
OTHOCUTENBHO cermeHTa nuHnK. MNpeacraenseT ko-
Bapuauuo Mexay rho u alpha

double

covariance_rhopsi_a

3HayeHune anemeHToB (1, 3) 1 (3, 1) KOBapMaLUKWOH-
HOW MaTpuLbl, ONMUCLIBAKLLEN HEONPEeOEeneHHOCTb
OTHOCUTENBHO cermeHTa nuHuK. MNpeacraenser ko-
Bapuauuio Mexay rho v psi_a

double

covariance_rhopsi_b

3HayeHune anemeHToB (1, 4) 1 (4, 1) KOBapUaLUMWOH-
HOW MaTpuLibl, ONWCLIBAKLLEN HEONPEOENneHHOCTb
OTHOCUTENBHO cermeHTa nNuHnK. MpeacraenseT ko-
Bapuauuvio mexay rho u psi_b

double

covariance_alphaalpha

3HayeHve anemeHTa (2, 2) KOBapuauMoHHOW MaTpu-
Lbl, ONMCbIBaOLLEN HeonpeaeneHHOCTL OTHOCUTENb-
HO cermeHTa nuHuw. MNpegctasnset gucnepcuio alpha

double

covariance_alphapsi_a

3HadeHve anemeHToB (2, 3) 1 (3, 2) KoBapu1aunoH-
HOW MaTpuLbl, ONKUCbIBAIOLLEN HEOoNpedeneHHoCTb
OTHOCWTENbLHO cermeHTa NuHKWW. MNpedctaBnseT Ko-
Bapuauuio mexay alpha v psi_a

double

covariance_alphapsi_b

3HadeHue anemeHToB (2, 4) 1 (4, 2) KoBapuaLluoH-
HOW MaTpuLpbl, ONUCbIBAOLLEN HeonpedeneHHoCTh
OTHOCWTENBEHO cermeHTa nNuHKuK. MNpegcraenseT Ko-
Bapuauuio mexay alpha v psi_b

double

covariance_psi_apsi_a

3HaueHne anemMeHTa (3, 3) KOBapWauWOHHOA Ma-
TPULLI, OMUCBIBAIOLLEN HEONPEAeNeHHOCTL OTHO-
CUTENBHO cermeHTa nuHuW. [pencTaBnser guc-
rnepcuio psi_a

double

covariance_psi_apsi_b

3HayeHune anemMeHToB (3, 4) 1 (4, 3) KOBapUaLUKNOH-
HOW MaTpuLbl, ONWCLIBAIOLLEN HEONPEeaEeneHHOCTb
OTHOCUTENBHO cermeHTa nuHuK. MNpeacraensaer ko-
Bapuauuio Mexay psi_a u psi_b

double

covariance_psi_bpsi_b

3HayeHune anemeHTa (4, 4) KoBapWaUUOHHOW MaTpu-
Lbl, ONMCLIBAKOLLEN HEOMNPEAENEHHOCTE OTHOCUTENb-
HO cermeHTa niHuK, MNpeacTaensaeT gncnepcuio psi_b

double
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5.3 ®opmaTt gaHHbIX ANA TONONOINMYECKUX KapT

FOCT P 60.6.8.1—2023

Tononoruyeckasa kapTa HacrefyeTcs OT Kracca nokanbHbiX KapT. [Ina onpegeneHus pacnonoxeHus
Hayarna KoopauHaT TOMONOrMYecKon KapThl MOTYT BbITh MCMONb30BaHbl KOOPAMHATLI cMeLleHus. KoopguHaTbl
CMelLLeHWUs ABNATCA hakyneTaTUBHLIM NapamMeTpoM AN TONONorMYecknx KapT, T. K. YUCTO TOMONornyeckue
KapTbl He cogepaT HMKaKon MeTpu4ecKon nHdopmaumm,

Ha pucyHke 6 nokazaHa UML-guarpamma TOMONoru4eCcKon KapThl.

TopologicalMap

0.

Node

+ id: string

+ location: Point[D..1]

+ property_num: unsigned int [0..1]
+ properties:Pproperty [0..*]

+ nodes I I + adges

2

0.r

Property

+ nam: string

+ valu_length: unsigned int
+ valu: Binary

+ typename: string

+ description: string [0..1]

+ connected_edges

PucyHok 6 — UML-guarpamMmma TONonorM4eckomn KapThbl

+ head_node, tail_node

B tabnuuax 14—17 nokasaHbl atpubyTel knacca TopologicalMap.

Tabnuuya 74— lNogpobHoe onucaHue knacca TopologicalMap

+ id: string
+ property_num: unsigned int [0..1]
+ properties:Pproperty [0.."]

Haumeriosatine OnucaHwne M/O MO Tun gaHHbIX Ccbinka
aTpubyTa
nodes [NepeyeHb y3NoBLIX TOYEK JaHHOK TONOMNOrMYecko KapThl M N Node Tabnuvua 15
edges [NepeyeHb Oyr AaHHOW TONONOMMYECKOW KapTbl M N Edge Tabnuua 16
Tabnuuya 75— lNogpobHoe onucaHne Tuna gaHHbix Node
Haumerosatne OnucaHne M/O MO Tun gaHHbIX Ccbinka
aTpmbyTta
id YHukansHev ID ganHoro yana M 1 string [8], [6]
location PacnonoxeHwe gaHHoro yana; T. e. Ko- 0] 1 Point Tabnuuya 10
opOMHaTEl X Uy 4aHHOTOo yana
property_num Yurcno xapakTepucTuK yana. 3Hade- 0] 1 unsigned int [5]
HKWe No ymon4aHuto pasHo 0
properties ®akynbTaTUBHbIE  XapaKTepUCTUKA 0] N (bonee TouHO, Property Tabnuvua 77
AaHHoro yana property_num)
connected_edges | Cnucok ID gyr, KoTopble Henocpeg- 0] N string [8], [6]
CTBEHHO CBA3aHbl C AaHHLIM Y3roM
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Tabnuuya 16 — MNogpobHoe onucaHne TUNa gaHHbIX Edge

Hamoenosanye OnucaHnve M/O MO Tun gaHHbIX Ccbinka
aTpubyta
id YHukaneHbl ID gyru M 1 string [8], [6]
property_num Uucno xapakTepucTuk ayru. 3HadeHue 0] 1 unsigned int [5]
no ymon4yaHuio pasHo 0
properties @akynsTaTUBHbIE XapaKTepUCTUKWM AaH- O N (Bonee To4HO, Property Tabnuua 17
HOW Oyrn property_num)
head_node ID HavankbHOro yana gaHHoW Ayru M 1 string [8], [6]
tail_node ID KoHe4HOro y3ana gaHHoW oy M 1 string [8], [6]

Tabnuya 717 — MNogpobHoe onucaHne TuNa gaHHbix Property

HER OB LE Onuncaxne M/O MO Tun AaHHbIX Ccbinka
aTpubyta
name HavmeHoBaHWe faHHOW XapakTepUCTUKN M 1 string [5], [6]
value 3HadeHVe JaHHOW XapaKTepUCTMKN M 1 Binary —
typename HavmeHoBaHWe TUNa AaHHOW XapakTepucTUku M 1 string [5], [6]
description OnncaHue gaHHOW XapakTepUCTUKK (o] 1 string [8], [6]

XapaKTEpI/iCTViKVI Y3rnoB 1 Oyr ABMNAKTCA qDaKyJ'IbTaTMBHbIMVI. ﬂaHHaﬂ MHqDOpMaLI,I/Eﬂ MOXeT BbITb MCMOMb-
30BaHa OnAa nokanusaunn nnn ona yctpaHeHWA UCKaXXeHUA BOCMPUATUA. Kakas MHCbOpMaLIMFl HEOGXO,EI,VIME!
AO5NA yCTpaHeHnAa UCKaXKeHUA BOCMPUATUA, 3aBUCUT OT TUMa JaT4YUMKOB, YCTAaHOBITEHHbIX Ha pOGOTE, M OT TMNna
I'IpMKJ'Ia,EI,HOl?'I 3afavun, ona peweHuns KOTOpOIﬁ Mcnonb3yercd gaHHas KapTa.

6 UHTepchenc obmeHa kapTorpadmyecCKUMnN AaHHbIMUA

B paHHOM paszmene onpegeneHa cxema pacluMpseMoro A3bika pasmeTku (XML), onucbiBarowas, kak
dhopmaTupoBaTtbh OaHHble Ans obMmeHa kaptamu. ABCTpakTHbIA cTaHOapT, NpeacTaBneHHbIA KapTorpaduye-
CKVMW TUNaMW AaHHbIX, BBEAEHHbIMW B Npeablayllem pasfgene, npeobpasoBaH B cTaHOapT peanv3aunu, onu-
CaHHbIA Ha sA3bike XML.

Wcnonb3oBaHue asbika XML gaet pag npemmywects. MNpexae Bcero, XML — 310 nnatdopmMeHHO-He3a-
BUCUMBbIN A3bIK, M OCHOBHbIE SI3bIKM MPOrpaMMUpOBaHUa U onepaunoHHbIe CUCTEMbl BKITOYAKOT CUHTaKcUYe-
CKue aHanusaTopsl a3blka XML ong nutepnpetaunn XML-gokymeHToB. Kpome TOro, aHHbIE MOTYT XpaHUTLCA
B yaobounTaemom ANg YernoBeka opmate, YTO MO3BOMSET Nerko co3faBaTth KapTorpaduyeckue canno.

Hactoawwin ctangapt onpeaenaer XML-cxemy Ong eBanupauuu kaptorpaduyeckux annoe Ha oc-
HoBe XML, koTopbiMM 0BMeHMBaOTCA pasHble 06bekTbl, C Lenbio obecnevyeHuMs XOpoLUen COrmacoBaHHOCTH
OaHHbIX (Mpumep npedcmaeneHus kapmoepagudeckux 0aHHbIX Ha A3bike XML npuseden 8 npunoxeruu A).
XML-cxemy criegyeT UCnonbL30BaTh ANA aBTOMaTUYECKON NPOBEPKN Ha OTcyTcTBME OLwMbok npn obmeHe kap-
Tamu mexgy poboTtamu, KOMNbOTEPAMUW U APYTUMUW YCTPOMCTBAMM.

6.1 Cneuunduyeckre pacluiMpeHus OANA cTaHgapTa peanuM3auum

XML-peann3aums HacTOALLErO CTaHAapTa pPacluMpseT TUMbl AaHHbIX, ONpedeneHHbIe B pazaene 5, 4Tobbl
OOMOMHUTE MX 3Ha4YeHWe MPUMEHMTENBHO K AaHHOW peanusauuy. C 3TOW Uenbl BBeAEHbl HOBble TWUMbI AaH-
Hbix: MapArray, Metadata, GridCellArray, PaletteElementArray, GeometricElementArray, NodeArray, EdgeArray,
PropertyArray n ConnectedEdgesArray, — kak CroxHble TWMbl AaHHbIX A3blka XSD (a3bika onpeneneHus XML-
CXeMbl), B KOTOPbIX 3aNeMeHTbl rpyrmkl NOABMASTCA B CTPOro onpefeneHHon nocrnefosaTenbHOCTH.

6.2 Tun gaHHbIX LocalMap

XSD-Ttun paHHbeix LocalMap paclwvpeH Ana BKMAKYEHWA HOMepa Bepcuu crtaHgapta. ATpmbyT mdr_
version XpaHuT COOTBETCTBYIOLW YO MUHUManbHY Bepcuio ctaHgapta MDR, B cooTBETCTBMM C KOTOPOW MO-
XeT BbITb NpoBeaeHa BanMaauuns Tna gadHbix LocalMap. Kpome Toro, Tvn gaHHbix LocalMap paclwupeH ans
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XpaHeHuss meTagaHHbiX Tuna Metadata. Tun gaHHeiXx Metadata He oTHOcKTCs K KapTorpaduyeckum Tunam
OaHHbIX, onpederneHHLIM B NpeabigylleM pasfene, Ho SBMsieTca YacTblo popmaTa kapTorpadMveckux aaH-
HbIX, ONpedensieMoro cnegyLwmmM obpasom.

e e e e
<xs:complexType name="LocalMap" abstract="true">
<Xs:seguence>
<xs:element name="metadata" type="Metadata"/>
<xs:element name="offset" type="LocalMapTransform" minOccurs="0" maxOccurs="1"/>
<xs:element name="coordinate system" type="CoordinateSystemType" minOccurs="Q"
maxQccurs="1"/>
</xs:sequence>
<xs:attribute name="id" type="xs:string" use="regquired"/>
<xs:attribute name="map type" type="LocalMapType" use="required"/>
<xs:attribute name="mdr version" type="xs:string" use="required"/>
</xs:complexType>

Cl-m ====m=ss—ssmsmecmes s smms e s s s s s s s s=s=—=s====== -~
<xs:complexType name="LocalMapTransform">

<xs:sequence>

<xs:element name="uncertainty" minOccurs="0" maxOccurs="1" type="UncertaintyPose"/>

</xs:sequence>

<xs:attribute name="offset x" type="xs:double" use="reguired"/>

<xs:attribute name="offset y" type="xs:double" use="required"/>

<xg:attribute name="theta" type="xs:double" use="required"/>
</xs:complexType>

o] e e e e e e e e e e e e e e e e e e e e e R
<xs:simpleType name="LocalMapType">
<xs:restriction base="xs:integer">

<xs:enumeration value="1" /> <!-- The number 'l' means "GridMap". -->
<xs:enumeration value="2" /> <!-- The number '2' means "GeometricMap". -->
<xs:enumeration wvalue="3" /> <!-- The number '3'means "TopologicalMap". -->

</xs:restriction>
</xs:simpleType>

Zl = =mmmmsmmmm e e e e e s e s e e e e e e s e e, S
<xs:complexType name="CoordinateSystemType">
<xs:attribute name="EPSG code" type="xs:string" use="optional"/>
<xs:attribute name="reference local map" type="xs:string" use="optional"/>
</xs:complexType>

<xs:complexType name="UncertaintyPose">
<xs:attribute name="covariance xx" type="xs:double" use="required"/>
<xs:attribute name="covariance yy" type="xs:double" use="required"/>
<xs:attribute name="covariance thetatheta" type="xs:double" use="required"/>
<xs:attribute name="covariance xy" type="xs:double" use="required"/>
<xs:attribute name="covariance xtheta" type="xs:double" use="required"/>
<xs:attribute name="covariance ytheta" type="xs:double" use="required"/>

</xs:complexType>

6.3 Tun gaHHbIX MapArray

Twun gaHHbix MapArray OTHOCWUTCS K CIMOXHbLIM TUNaMm AaHHbiX A3bika XSD, B KOTOPOM aneMeHTbI rpynnbl
NosBMAKTCA B CTPOro ONpedereHHoW nocrnenoBaTenbHOCTH, U NMpegHasHavyeH Ond XpaHeHus 3K3eMnnapoB
TMna gaHHeix LocalMap, Bknioyasd Tunbl gaHHbix GridMap, TopologicalMap n GeometricMap. Tun gaHHbIX
MapArray npegctaensieT Habop gaHHelx Tuna LocalMap.
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<xsg:complexType name="MapArray">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="grid map" type="GridMap" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="geometric map" type="GeometricMap" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="topological map" type="TopologicalMap" maxOccurs="unbounded"
minOccurs="0"/>
</xs:choice>
</xs:complexType>

Tun ganHeix MapArray onpegenset Tun gaHHbix Metadata, koTopbin ABNAeTca TUNOM OaHHbLIX A3blKa
XSD co cTporo onpegeneHHo NocnefoBaTenbHOCTLI0 MOSIBNEHUS 3MEMEHTOB Ipynnbl, ANA XpaHeHWa pas-
NUYHBIX BUOOB MeTauHgopmaLumm, cneundruyHon onsa Tekyllen kapTel (cM. Tabnuyy 78).

<]-- ====s==scooosss—cocooosssssoooooooosoosooo—ooooosmss—oosoo== —=D
<xs:complexType name="AuthorArray">
<xs:seguence>
<xs:element name="author" minOccurs="1" maxOccurs="unbounded" type="xs:string"/>
</xs:sequence>
</xs:complexType>

e e e
<xs:complexType name="Metadata">
<xs:sequence>
<xs:element name="authors" type="AuthorArray">
<xs:annotation>
<xs:documentation>
The author of the created map, e.g., Jane Doe.
</xs:documentation>
</xs:annotation>
</x%s:element>
<xs:element name="email" minOccurs="0">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="["@]+Q["\.]+\..+"></xs:pattern>
</xs:restriction>
</xs:simpleType>
</x%xs:element>
<xs:element name="license" type="xs:string" minCccurs="0">
<xs:annotation>
<xs:documentation>
The license under which the map is published, e.g., GNU GPL.
</xs:documentation>
</xs:annotation>
</x%xs:element>
<xs:element name="copyright owner" type="xs:string" minOccurs="0">
<xs:annotation>
<xs:documentation>
The owner of the copyright, often an institution
</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="description" type="xs:string" minOccurs="0">
<xs:annotation>
<xs:documentation>
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A verbal description of the map. For example the hardware used to
create the map or any other useful description.
</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="map location" type="xs:string" minOccurs="0">
<xs:annctation>
<xs:documentation>
A verbal description of the mapped location, e.g., 1lst floor John
Doe Building
</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="creation date" type="xs:dateTime">
</xs:element>
<xs:element name="last modified" type="xs:dateTime">
<xs:annotation>
<xs:documentation>
Last modified date to keep track of changes to the map.
</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>

Tabnwuua 78— lNogpobHoe onucaHue Tuna gaHHelx Metadata

HaumeHosaHue
aTpubyTa OnucaHue M/O MO Tun gaHHbIX Ccbinka
authors VimeHa co3gaTtenei kapThl M N string [
email OnekTpoHHas noyTa co3aaTtens KapTbl (0] 1 string [7]
license IuueHsua, nog koTopow onybnukoBaHa kapTa ) | string [7]
copyright_owner MpaBoobnagatens KapTol @] 1 string [7]
description TekcToBOE OMMCaHWe KapTbl U OONOMHUTENbHAasA 0] 1 string [7]
wHdopMaUmMd, HanpuMmep, Kakoe nporpammHoe/
annapaTHoe obecneyeHve BbINo MCNONb30BaHO.
Takxe 3geck MOXeT ObITb NpuBegeHa UHgopMa-
uuna 06 ID pobota, nony4yaloLero gaHHbIe KapThl
map_location TekcToBOE OnucaHWe BHELUHEeW cpefdbl, KOTOPYH (0] 1 string [7]
npedcTaBnAeT gaHHas kapta. Hanpumep: Sec-
ond floor, Lakeside Park B02, Alpen-Adria-Uni-
versitat Klagenfurt
creation_date Bpemsa 1 gata co3gaHvs KapThbl M 4 dateTime [7]
last_modified Bpems nocnegHero MaMeHeHust KapTbl M 1 dateTime [7]

6.4 Knacc GridMap

Crepgywwas XML-cxema peanuayet knacc GridMap Hapsigy ¢ Tunamu gaHHbix GridCell m PaletteElement.
Tunbl gaHHbix GridCellArray n PaletteElementArray co cTporo onpegeneHHon nocnegoBaTensHOCTHIO NOSAB-
NeHWs 3NeMeHTOB rPyNnbl BBEAEHbI ANA XpaHeHWsa anemeHToB TUNoB gaHHbix GridCell u PaletteElement, uc-
nonb3yeMblX B TUNe gaHHbix GridMap, COOTBETCTBEHHO.
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<xs:complexType name="GridMap">
<xg:complexContent>
<xs:extension base="LocalMap">
<xs:seguence>
<xs:element name="palette elements" minOccurs="0" maxOccurs="1"
type="PaletteElementArray"/>
<xs:element name="cells" type="GridCellArray"/>
</xs:sequence>
<xs:attribute name="resolution" type="xs:double" use="regquired"/>
<xs:attribute name="num cells x" type="xs:unsignedInt" use="required"/>
<xs:attribute name="num cells y" type="xs:unsignedInt" use="required"/>
</xs:extension>
</xs:complexContent>

gl o Emmmm s e e e e e e e e e e s s e iy
<xs:complexType name="GridCell">
<xs:attribute name="x" type="xs:integer" use="required"/>
<xs:attribute name="y" type="xs:integer" use="required"/>
<xs:attribute name="height" type="xs:unsignedInt" use="optional" default="1"/>
<xs:attribute name="width" type="xs:unsignedInt" use="optional" default="1"/>
<xs:attribute name="value" type="xs:double" use="required"/>
</xs:complexType>

<xs:complexType name="GridCellArray">
<xS:sequence>
<xs:element name="cell" minOccurs="1" maxOccurs="unbounded" type="GridCell"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="PaletteElement">
<xs:attribute name="value start" type="xs:double" use="required" />
<xs:attribute name="value end" type="xs:double"™ wuse="opticnal"™ />
<xs:attribute name="meaning" type="xs:string" use="required" />
</xs:complexType>

Gl = mmmem e e e e e e e e e e e e e e e s e e e e
<xs:complexType name="PaletteElementArray">
<xSs:sequence>
<xs:element name="palette" minOccurs="0" maxOccurs="unbounded" type="PaletteElement"/>
</xs:sequence>
</xs:complexType>

6.5 Knacc GeometricMap

Cnepywowan XML-cxema peanusyeT knacc GeometricMap Hapsgy ¢ Tunamm gaHHbix Point, LineSeg-
ment, UncertaintyPoint n UncertaintyLineSegment. Beegern tun ganubix GeometricElementArray co ctporo
onpegeneHHon NocnefoBarteflbHOCTLIO NOSABMNEHUS 9NeMEHTOB TPYNNbl ANA XpaHeHWst 3NeMeHTOB TUMNOB AaH-
HbiXx Point n LineSegment, ncnonsayemsix B TuNe aaHHbix GeometricMap.

<xs:complexType name="GeometricMap">
<xs:complexContent>
<xs:extension base="LocalMap">
<Xs:sequence>
<xs:element name="elements" type="GeometricElementArray"/>
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</x%s:seguence>
</xs:extension>
</xs:complexContent>

<xs:complexType name="Point">

<xs:sequence>

<xs:element name="uncertainty" minOccurs="0" maxOccurs="1"

type="UncertaintyPoint"/>

</xs:sequence>

<xs:attribute name="x" type="xs:double" use="required"/>

<xs:attribute name="y" type="xs:double" use="required"/>
</xs:complexType>

<xs:complexType name="LineSegment">

<xXSs:sequence>

<xs:element name="uncertainty" minOccurs="0" maxOccurs="1"

type="UncertaintyLineSegment" />

</xs:sequence>

<xs:attribute name="rho" type="xzs:double" use="required"/>

<xs:attribute name="alpha" type="xs:double" use="required"/>

<xs:attribute name="psi a" type="xs:double" use="required"/>

<xs:attribute name="psi b" type="xs:double" use="required"/>
</xs:complexType>

<l—- ======ssossossoooooooooo—oooooooooooooooooooooooooooooooo—ooo >
<xs:complexType name="GeometricElementArray">
<x%s:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="point" type="Point"/>
<xs:element name="line segment" type="LineSegment"/>
</xs:choice>
</xs:complexType>

<xs:complexType name="UncertaintyPoint">
<xs:attribute name="covariance xx" type="xs:double" use="required"/>
<xs:attribute name="covariance xy" type="xs:double" use="required"/>
<xs:attribute name="covariance yy" type="xs:double" use="required"/>
</xs:complexType>

<xs:complexType name="UncertaintyLineSegment">
<xs:attribute name="covariance rhorho" type="xs:double" use="required"/>
<xs:attribute name="covariance rhoalpha" type="xs:double" use="required"/>
<xs:attribute name="covariance rhopsi a" type="xs:double" use="required"/>
<xs:attribute name="covariance rhopsi b" type="xs:double" use="required"/>
<#xs:attribute name="covariance alphaalpha" type="xs:double" use="required"/>
<xs:attribute name="covariance_ alphapsi a" type="xs:double" use="required"/>
<xs:attribute name="covariance_ alphapsi b" type="xs:double" use="required"/>
<xs:attribute name="covariance psi apsi a" type="xs:double" use="required"/>
<xs:attribute name="covariance psi apsi b" type="xs:double" use="required"/>
<xs:attribute name="covariance psi bpsi b" type="xs:double" use="required"/>

</xs:complexType>
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6.6 Knacc TopologicalMap

Cnepywuwasn XML-cxema peanuayet knacc TopologicalMap Hapsigy ¢ Tunamu gaHHbix Node, Edge v Prop-
erty. Tunbl gaHHbix NodeArray, EdgeArray n PropertyArray co cTporo onpeaeneHHow nocrnefoBaTenbHOCTbO
NosBNEeHWA 3N1EMEHTOB IPYMbl BBeOEHb! ANA XpaHeHWa anemMeHToB TUMNoB AdaHHbIX Node, Edge v Property, nc-
none3yemblx B TUNe gaHHelx TopologicalMap, cooTBeTcTBEHHO. Takke BBeAeH HOBBIVM TUM AaHHbiX Connected-
EdgesArray co cTporo onpefeneHHon nocrneoBaTefibHOCTbIO NOSABNEHWA 3MTEMEHTOB rPYMNbl AN XpaHeHus
ID gyr, coeAnHEHHbIX C Y3MNOoM.

<xs:complexType name="TopologicalMap">
<xs:complexContent>
<xs:extension base="LocalMap">
<xs:sequence>
<xs:element name="nodes" type="NodeArray"/>
<xs:element name="edges" type="EdgeArray"/>
</xs:seguence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l == ==m==smmcmsssmc—sc—sssssssseee s s s s s ======= -3
<xs:complexType name="Node">
<xs:sequence>
<xs:element name="location" type="Point" minOccurs="0" maxQccurs="1"/>
<xs:element name="properties" minOccurs="0" maxOccurs="1" type="PropertyArray"/>
<xs:element name="connected edges" minOccurs="0" maxOccurs="1"
type="ConnectedEdgeshArray" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" use="required"/>
<xs:attribute name="property num" type="xs:unsignedInt" use="cptional" />
</xs:complexType>

<l == ====smmmmmsmsmcmsc—cssssssss—e s sssssss s m====== -3
<xs:complexType name="NodeArray">
<xs5:sequence>
<xs:element name="node" minOccurs="0" maxOccurs="unbounded" type="Node"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="Edge">
<xs:sequence>
<xs:element name="properties" minOccurs="0" maxOccurs="1" type=«PropertyArray"/>
</xs:sequence>
<xs:attribute name="id" type="xs:string" use="required"/>
<xs:attribute name="property num" type="xs:unsignedInt" use="optional" />
<xs:attribute name="head node" type="xs:string" use="reguired"/>
<xs:attribute name="tail node" type="xs:string" use="required"/>
</xs:complexType>

<l == ====mm=msssmsmsm—ssm—sssssssmsss s sssssss s ss=ss=ssmmm=======  —=3
<xs:complexType name="EdgeArray">
<Xs5:sequence>
<xs:element name="edge" minOccurs="0" maxOccurs="unbounded" type="Edge"/>
</xs:sequence>
</xs:complexType>
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<xs:complexType name="Property">
<¥s:seguence>
<xs:element name="name" type="xs:string"/>
<xs:element name="value" type="xs:basetdBinary"/>
<xs:element name="typename" type="xs:string"/>
<xs:element name="description"™ minCccurs="0" maxOccurs="1" type="xs:string"/>
</xs:sequence>
</x%s:complexType>

<l=- =m====================c=c==c=——m=ccssmssmmm—m—mmcssssss======= ——>
<xs:complexType name="PropertyArray">
<xs:sequence>
<xs:element name="property" minOccurs="0" maxOccurs="unbounded" type="Property"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="ConnectedEdgesArray">
<xs:seguence>
<xs:element name="edge id" minOccurs="0" maxOccurs="unbounded" type="xs:string"/>
</xs:sequence>
</xs:complexType>
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep npeacTaBneHus KapTorpacu4eckux AaHHbIX Ha A3bike XML

B gaHHOM MpunoxeHWM NokasaH npumep npefdctaBneHus kaptorpaduyecknx AaHHbIX Ha a3bike XML, onuckiBa-
Wi HebonblUyl KOMHATY. JaHHbll NpuMep npedcTtaened B cooTBeTcTBuM ¢ XML-cxemoid, onucaHHon B pasgene 6.
[Mpegnonaraerca, 4YTo pasmep KoMHaThel cocTaBnaeT 2 x 2 M. B ueHTpe komHaTbl cToMT [-06pasHbii cton. CTonm 1 CTeHbI
KOMHaTBl MOLENUPYHTCH ¢ Mcnonb3oBaHnem TunoB aaHHbix GridCell u1 GeometricElement, koTopble ckoMnoHoBaHb! U3
anemeHToB Point 1 LineSegment. Kpome Toro, B 4aHHOM npuMepe Ucnonb3oBaHa Tonornorudeckas kapta. OtaencHble
y3Mbl A2HHOW TOMONOrMYECKON KapThl ABNAIOTCA MapLIPYTHeIMK ToO4KaMu Ans Haeurauum poboTta. Ha pucyHke A.1 noka-
3aHo rpachuyeckoe npeacTaBneHne NpocTPaHCTBEHHOW CTPYKTYPbI (T. €. KapThl), COOTBETCTBYIOLLEN NPUBEOEHHOMY HUKE
npumepy Ha a3bike XML.

Hueiika ceTkm

. — AJeidka 3aHATa;

| — sueiika ceoGoaHA

FeoueTpuqecKue aneMeHTbl

@ — TOuKa;

= CEMMEHT NMNUHWUK
TononorMyeckue anemeHTb

B —ysen;
— — yTa

0,2 cm

PucyHok A.1 — padonyeckoe npeacraBneHve NpOCTPaHCTBEHHOW CTPYKTYPbI (KapThl)

Mpumep ona gaHHoro npunoxeHua bein paspabotaH ¢ ucnonb3oBaHneMm XSD-pepaktopa Eclipse gna npoeepku
W cuHTaKkcuuyeckoro aHanusa XML-gokymeHTOB W cxeM. B yacTHoCTH, AaHHbIA npumep 6bin NpOBEpPEH B COOTBETCTBUM C
XML-cxemon ctaHgapta MDR.

MpumevaHue — [ononHutensHas WMHopmaumsa o pepaktope Eclipse pasmelueHa Ha caiTe hitps://www.
eclipse.org.

<?xml version="1.0" encoding="UTF-
<mdr:maps xmlns:mdr="http://www.example.org/mdr"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.example.org/mdr MDR schema.xsd ">

<grid map 1d="GridMap" maptype="1" num cells x="10" num cells y="10" Resclution="0.2">
<metadata>
<author>
Jane Doe
</author>
<email> janeRexample.com
</email>
<license>
This map data is free document; you can redistribute and/or modify it under
the terms of the GNU Library General Public License as published by the Free
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Software Foundation; either wversion 2 of the License, or (at your option) any
later version.
</license>
<copyright owner>

MDR committee
</copyright owner>
<description>

The size of a room is 2m x 2m. There is an L-shaped table at the center of
room. The table and walls of the room are modelled by GridCells and
GeometricElements, which are composed of Points and LineSegments, in the
XML sample. As additional information, the XML sample includes a topological
map. Individual nodes in the sample topological map represent way points for
robot navigations.
</description>
<map_location>

1st floor John Doe Building
</map_location>
<creation date>

2014-07-01T21;: 1050
</creation_date>
<last_modified>

2014-08-01T21:10:50
</last modified>
</metadata>

<offset offset x="0.0" offset y="0.0" theta="0.0">
<uncertainty covariance xx="0.0" covariance yy="0.0" covariance thetatheta="0.0"
covariance xy="0.0" covariance xtheta="0.0" covariance ytheta="0.0"/>
</offset>
<coordinate_system />
<palette _elements>
<palette value_start="0" value_end="255" meaning="This value, 0...255,
is correspond to probability, 0.0...1.0."/>
</palette elements>
<cells>
<l == Wall gells —==
<cell x="0" y="0" width="1" height="10" value="255"/>
<cell x="1" y="0" width="8" height="1" wvalue="255"/>
<cell x="9" y="0" width="1" height="10" value="255"/>
<cell x="1" y="9" width="6" height="1" wvalue="255"/>

<!-Table Cells -->
<cell x="3" y="3" width="2" height="4" value="255"/>
<cell x%="5" y="3" width="2" height="2" value="255"/>

<!-- Free Space Cells -->
<cell x="1" y="1" width="2" height="8" value="0"/>
<cell x="3" y="1" width="4" height="2" value="0"/>
<cell x="7" y="1" width="2" height="4" value="0"/>
<cell x="3" y="7" width="2" height="2" value="0"/>
<cell x="5" y="5" width="4" height="4" value="0"/>
<cell x="7" y="9" width="2" height="1" value="0"/>
</cells>

</grid map>

<geometric map id="GeometricMap" maptype="2">
<offset offset x="0.0" offset y="0.0" theta="0.0">

<uncertainty covariance xx="0.0" covariance yy="0.0" covariance thetatheta="0.0"
23
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covariance_xy="0.0" covariance_xtheta="0.0" covariance_ytheta="0.0"/>

</offset>
<coordinate system />
<elements>

<!-- Wall Corners -->

<pcint x="0.2" y="0.2">

<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>
<point x="0,2" y="1.8">

covariance yy="0.1"/>

<uncertainty covariance xx="0.1" covariance xy="0.0" covariance yy="0.1"/>

</point>
<pcint x="1.4" y="1.8">

<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>
<pcint x="1.4" y="2.0">

<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>
<point x="1.8" y="2.0">
<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>
<pcoint x="1.8" y="0.2">

<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>

<!-- Table Corners -->
<point x="0.6" y="0.6">

<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>
<point x="0.6" y="1.4">

<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>
<point x="1.0" y="1.4">

covariance yy="0.1"/>

covariance yy="0.1"/>

covariance yy="0.1"/>

covariance yy="0.1"/>

covariance yy="0.1"/>

covariance_yy="0.1"/>

<uncertainty covariance xx="0.1" covariance xy="0.0" covariance yy="0.1"/>

</point>
<pcint x="1.0" y="1.0">

<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>
<pcint x="1.4" y="1.0">

<uncertainty covariance xx="0.1" covariance xy="0.0"
</point>
<point x="1.4" y="0.6">

<uncertainty covariance xx="0.1" covariance xy="0.0"

covariance yy="0.1"/>

covariance yy="0.1"/>

covariance yy="0.1"/>

="Q.Q"

</point>
<!-- Wall Edges -->
<line segment rho="0.2" alpha="9%0.0" psi a="0.2" psi b="1.8">
<uncertainty
covariance rhorho ="0.1" covariance rhoalpha
covariance rhopsi _a ="0.0" covariance rhopsi b ="

covariance alphaalpha="0.1" covariance alphapsi a=

covariance_alphapsi b="0.0" covariance psi_apsi_ a=

covariance psi _apsi b="0.0" covariance psi bpsi b=
</line_segment>

0.0"
ng.Qon
ng.oqn
"0.1"/>

<line segment rho="0.2" alpha="0.00" psi a="0.2" psi b="1.8">

<uncertainty
covariance rhorho ="0.1" covariance rhoalpha
covariance rhopsi a ="0.0" covariance rhopsi b
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covariance alphaalpha="0.1" covariance_ alphapsi_a="0.0"
covariance alphapsi b="0.0" covariance psi apsi_a="0.1"
covariance_psi_apsi_b="0.0" covariance_psi_bpsi_b="0.1"/>

</line segment>

<line segment rho="1.8" alpha="90.0" psi a="0.2" psi b="1.4">

<uncertainty
covariance rhorho ="0
covariance rhopsi a ="0.

covariance alphaalpha="0.
covariance alphapsi b="0.
covariance psi apsi b="0.

</line segment>

walea
O"
inm
O!I
O!l

covariance rhoalpha ="0
covariance rhopsi_ b  ="0
covariance alphapsi a ="0
covariance psi apsi a ="0
covariance psi bpsi b ="0

.o"
0"
.on
¢ 1"
: LS

<line segment rho="1.4" alpha="0.00" psi a="1.8" psi b="2.0">

<uncertainty
covariance_ rhorho ="0.
covariance rhopsi a ="0.

covariance alphaalpha="0.
covariance alphapsi b="0.
covariance psi apsi b="0.

</line_segment>

im
O!I
1"
OII
O!I

covariance rhoalpha ="0
covariance rhopsi b ="0
covariance alphapsi a ="0
covariance psi _apsi a ="0

covariance psi _bpsi b ="0

-O“
.a"
Lo
1"
o LIS

<line segment rho="1.8" alpha="0.00" psi a="0.2" psi b="2.0">

<uncertainty

covariance rhorho ="0.1" covariance rhoalpha =0, 0"
covariance rhopsi a ="0.0" covariance rhopsi b ="0.0"
covariance alphaalpha="0.1" covariance alphapsi a ="0.0"
covariance alphapsi b="0.0" covariance psi _apsi a ="0.1"
covariance_psi_apsi_b="0.0" covariance psi_bpsi b ="0.1"/>
</line segment>
<!-- Table Edges -->
<line segment rho="0.6" alpha="90.0" psi a="0.6" psi b="1.4">
<uncertainty
covariance rhorho ="0.1" covariance rhoalpha ="0.0"
covariance rhopsi a ="0.0" covariance rhopsi b ="0.0"
covariance alphaalpha="0.1" covariance alphapsi a="0.0"
covariance alphapsi b="0.0" covariance psi apsi a="0.1"
covariance_psi_apsi_b="0.0" covariance_psi_bpsi_b="0.1"/>
</line_segment>
<line segment rho="0.6" alpha="0.00" psi a="0.6" psi b="1.4">
<uncertainty
covariance rhorho ="0.1" covariance rhoalpha ="0.0"
covariance rhopsi a ="0.0" covariance rhopsi b ="0.0"
covariance alphaalpha="0.1" covariance alphapsi a="0.0"
covariance alphapsi b="0.0" covariance psi apsi a="0.1"
covariance_psi_apsi_b="0.0" covariance_psi_bpsi b="0.1"/>
</line segment>
<line segment rho="1.4" alpha="9%0.0" psi a="0.6" psi b="1.0">
<uncertainty
covariance rhorho ="0.1" covariance rhoalpha ="0.0"
covariance_rhopsi a ="0.0" covariance rhopsi b ="0.0"
covariance_ alphaalpha="0.1" covariance alphapsi a="0.0"
covariance alphapsi b="0.0" covariance psi apsi a="0.1"
covariance psi apsi b="0.0" covariance psi bpsi b="0.1"/>
</line segment>
<line segment rho="1.0" alpha="0.00" psi a="1.0" psi b="1.4">

<uncertainty
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covariance_rhorho ="0.1"
covariance rhopsi_a ="0.0"
covariance alphaalpha="0.1"
covariance alphapsi b="0.0"
covariance psi apsi b="0.0"

</line segment>

<line segment rho="1.0" alpha="9%0.0" psi a="1.0" psi b="1.4">

<uncertainty

covariance rhorho

covariance_rhoalpha ="0.0"
covariance rhopsi b ="0.0"
covariance alphapsi a="0.0"
covariance psi apsi a="0.1"
covariance psi bpsi b="0.1"/>

="0.1"
covariance rhopsi a ="0.0"
covariance alphaalpha="0.1"
covariance alphapsi b="0.0"
covariance psi_apsi b="0.0"

</line_segment>

<line segment rho="1.4" alpha="0

covariance_rhoalpha ="0.0"
covariance rhopsi b ="0.0"
covariance alphapsi a="0.0"
covariance psi_apsi _a="0.1"
covariance psi bpsi b="0.1"/>

.00" psi a="0.6" psi b="1.0">

<uncertainty
covariance rhorho ="0.1" covariance rhoalpha ="0.0"
covariance rhopsi_a ="0.0" covariance rhopsi b ="0.0"

covariance alphaalpha="0.1"
covariance alphapsi b="0.0"
covariance psi_apsi_b="0.0"
</line segment>
</elements>
</geometric map>

covariance alphapsi a="0.0"
covariance psi_apsi_a="0.1"
covariance psi bpsi b="0.1"/>

<topological map id="Topological Map" maptype="3">
<offset offset x="0.0" offset y="0.0" theta="0.0">
<uncertainty

covariance xx="0.0" covariance yy="0.0" covariance thetatheta="0.0"
covariance xy="0.0" covariance xtheta="0.0" covariance ytheta="0.0"/>
</offset>
<coordinate_system />
<nodes>
<node id="nodeO" property num="0"><location x="1.6" y="1.9"/></node>
<node id="nodel" property num="0"><location x="1.4" y="1.4"/></node>
<node id="node2" property num="0"><location x="0.8" y="1.6"/></node>
<ncde id="node3" property num="0"><location x="0.4" y="1.0"/></node>
<ncde id="node4" property num="0"><location x="1.0" y="0.4"/></node>
<node id="noded" property num="1">
<location x="1.6" y="0.6"/>
<properties>
<property>

<name>DistNearest</name>

<value>MCidx</value>

<typename>float</typename>

<description>Distance to the nearest obstacle</description>

</property>
</properties>
</node>
</nodes>
<edges>
<edge id="edge(" property num="0" head node="node(" tail node="nodel"></edge>
<edge id="edgel" property num="0" head node="nodel" tail node="node2"></edge>
<edge id="edge2" property num="0" head node="nodeZ" tail node="node3"></edge>
<edge id="edge3" property num="0" head node="node3" tail node="noded"></edge>
<edge id="edged" property num="0" head node="node4" tail node="node5"></edge>
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<edge id="edge5" property num="2" head node="node5" tail node="nodel"
<properties>

<property>
<name>Edgelength</name>
<value>MC43MDcx</value>
<typename>float</typename>
<description>Edge length in meter unit</description>

</property>

<property>
<name>EdgeWidth</name>
<value>MCdz</value>
<typename>float</typename>
<description>

Minimum distance between the boundary wall of a long hall way
which is defined as an edge

</description>

</property>

<properties>
</edge>
</edges>
</topological map>

</mdr:maps>
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Mpunoxenue OA
(cnpaBo4Hoe)

CBE,D,EHVIH O COOTBETCTEMU CCbINOYHbIX HAUMOHANbHLIX CTaHAAPTOB MeXOYHAapPOOHbBIM CTaHOApPTaM,
UCNOoNb30BaHHbLIM B Ka4eCTBe CCbINOYHbIX B NPUMEHEHHOM CTaHOapTe

Tabnuya OA.1

0O6o3Ha4YeHWe CCblNOYHOro HaUMoHaNbLHOro CreneHb O6o3Ha4yeHne 1 HauMeHoBaHWe CChINOYHOro
craHgapTa COOTBETCTBMS MEXYHapoAHOoro cTaHhapTa
MOCT P 60.0.0.4—2023/NCO 8373:2021 IDT 1ISO 8373:2021 «PoboTtoTexHuka. Crnoeapb»
Mpunmevanmnme — B HacToawen Tabnuue ncnonb3oBaHoO creayouee ycrnoeHoe obo3Ha4yeHUe CTeneHn co-
OTBETCTBWA CTaHgapTa:
- IDT — MOEeHTUYHBIA CTaHdapT.
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YOK 007.52:004.622:006.72:006.354 OKC 25.040.30
35.240.99

Kntoyeskle cnoea: pOﬁOTbl, DOGOTOTEXHM‘{ECKME yCTpOI:‘ICTBa, npegcraeneHne Kaptorpaduyecknx JaHHbIX, Ha-
BUrauna p060TOB, KapTta DOGOTE, KapTa c KoOOpOWHATHOW CETKOW, MeTpUYecKas KapTa, Tonofiorndeckas kapra
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