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BBeneHue

Crangaptbl komnnekca MOCT P 60 pacnpocCTpaHsAlTea Ha poboTbl U poBOTOTEXHMYECKUE YCTPOICTBA.
Mx uernbio ABRSETCA NoBbILLEHUe MHTeponepaberibHOCTM poBOTOB M MX KOMMOHEHTOB, @ TaKXKE CHUXEHUWE
3aTpar Ha ux paspaboTky, NpoM3BOACTBO U OOCNY)XMBAHUE 3a CYET cTaHAapTUsauuu 1 yHudukaumm npouec-
COB, UHTEPMENCOB U NAPAMETPOB.

Crangaptbl komnnekca FOCT P 60 npeactaensioT co60i COBOKYNHOCTE OTAENbHO U3aBaeMblX CTaH-
faproB. CTaHAapTbl AAHHOTO KOMMIEKCA OTHOCATCA K OAHOW U3 Cneaylowmnx TemaTudeckux rpynn; «O6wme
NOJOXEHUS, OCHOBHLIE MOHATUSA, TEPMUHbI U ONpeaeneHusy», « TEXHUYECKNe N IKCNNyaTaLMOHHbIE XapaKkTepu-
CTUKMY, «Be3onacHocTby, «Buabl 1 METOABI UCTIbITAHUNY, «MexaHu4eckne nHtepdencol», «dnekTpudeckue
nHtepdencoly, «KommMmyHukaumonHble uHTepdencol», «Metoabl nporpamMmupoBaHusa», «Metogbl nNocTpoe-
HUA TpaekTopun ABWXKeHMA (HaBurauus)y», « KOHCTPYKTUBHbIE 3NeMeHTbl». CTaHaapTbl MOOON TemaTU4EeCcKon
rpynnsl MOTyT OTHOCUTBLCS KAk KO BCeM poboraMm U pobOTOTEXHMYECKUM YCTPOWCTBAM, TaK U K OTAENbHbLIM
rpynnaM o06bLEKTOB CTaHAapTU3auuM — NPOMbILIEHHbIM poboTaM B LIENOM, NPOMbILLIIIEHHBIM MaHUNYIS-
LMOHHbIM poB0TaM, NMPOMBILLIIEHHBIM TPAHCMOPTHLIM po6oTam, cepBUCHLIM poBoTaM B LIENMOM, CEPBUCHLIM
MaHUNYNSILMOHHBLIM po60TaM M CepPBUCHLIM MOOUIbHBLIM poboTam.

HacToawui craHaapt OTHOCUTCA K TeMatudeckoi rpynne «O6Lpme nonoXxeHusi, OCHOBHbIE MOHATUA,
TEPMUHbI U OMPEAEneHuss» u pacnpoCTpaHAETCA Ha BCe po6O0Thbl U pOBOTOTEXHUYECKME YCTPOWCTBA HA3EMHO-
ro npumeHeHus. OH uAEHTUYEH MexayHapoaHoMy ctanaapty UCO 9787:2013, paspaboTaHHOMY noagkOMUTE-
ToM (MMK) 2 «PoboTbl U poboTOTEXHUYECKUE YCTPOMCTBa» TexHuyeckoro komuteta (TK) 184 UCO «Cucrtemsl
aBTOMAaTU3aUNM M UX UHTETpaLmsy.

Mpumeyvyarnue — C 1 ansapa 2016 roga MCO/TK 184/TK 2 «PoboThl 1 poboToTEXHUYECKUe yCTpoiicTBa» npe-
o6pasoBaH B UCO/TK 299 «PoboToTexHUKa».
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HAUMWOHANBbHBIW CTAHAAPT POCCUNCKON OEREPALUMU

Po60Tbl n po6oTOTEXHMYECKME YCTPOUCTBA
CUCTEMbI KOOPOUHAT U OBO3HAYEHWE NEPEMELLEHWI

Robots and robotic devices. Coordinate systems and motion nomenclatures

Dara BBeaeHuna — 2018—01—01

1 ObnacTb NnpuMeHeHust

Hacrosaumi ctanaapT onpeaensieT U ycraHaBNMBaeT CUCTEMbI KoopauHaT poboTos. OH Takke onpeae-
NAET TUMNbl OCHOBHBIX NepeMeLLeHUit poboToB, BKoYas ux 0603HaueHus. OH NpeaHasHa4YeH ANa HaCTPOMNKK,
TECTUPOBAHUA W NPOrPaMMUPOBaHUS POOOTOB.

Hacroawumi ctaHaapT npUMeHuM Ko BceM po6otaMm U pobOTOTEXHUYECKMM YCTPOICTBAM, ONpeaeneH-
Hbim B UCO 8373.

2 HopMmatuBHbIE CCbIITKU

B HacToAlEM CTaHaapTe MCNONb30BaHa HOPMAaTMBHAs CCbiNKa Ha Creaylowmii MexayHapoaHbIn
cTaHaapr:

ISO 8373:2012, Robots and robotic devices — Vocabulary (Po60Tbl u poGoTOTEXHUYECKUE YCTPOICTBA.
TepMUHbI U onpeaeneHuns)

3 TepmuHBbI 1 onpegeneHun

B HacTosiLleM cTaHaapTe npuMeHeHb! TepMuHbl U onpeaenenus 3 MCO 12100, a Takke cneayowme
TEPMUHBI W ONpeaeneHus:
3.1

kOHdurypaumsa (configuration): COBOKYMHOCTb 3HA4YEHMI NONOXKEHUA BCEX LLAPHUPOB, KOTOpas nos-
HOCTbIO onpeaensieT chopmy pobota B NOGOK MOMEHT BPEMEHMU.
[MCO 8373:2012, 3.5]

3.2

yCTaHOBOYHAas NOBEPXHOCTb OCHOBaHUA (base mounting surface): MNMoBepXHOCTL CONPSXKEHUS PYKK
poBoTta ¢ OCHOBaHUEM.
[MCO 8373:2012, 3.9]

33

Mo6unbHas nnargopma (mobile platform): CoBokynHOCTL BCex y3nos mobunsHoro potora, obecne-
YMBAOLLMX Er0 NepesBUKEHME.
[MCO 8373:2012, 3.18, moancuuMpoBaHO: yaaneHbl npumevaHus 1 un 2]

34

rmobanbHasa cuctema koopauHar (world coordinate system): HenogsuxHas cuctema KoopauHar,
NPUBA3AHHAA K MECTY HaxoxaeHus pobota, KoTopas He 3aBUCUT OT nepemeLleHuii pobora.
[MCO 8373:2012, 4.7.1]

U3paHue oduumanbHoe
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3.5

cuctema koopauHat ocHoBaHus (base coordinate system): Cucrema koopauHat, cBa3aHHas ¢ ycra-
HOBOYHOI MOBEPXHOCTbIO OCHOBAHMS.
[MCO 8373:2012, 4.7.2]

36

cucTemMa KoopamMHaT MexaHuveckoro uHrtepdeinca (mechanical interface coordinate system): Cu-
CTemMa KOOpAMHAT, CBSA3aHHAa C MEXaHUYECKUM MHTEPdENCOM PyKn poboTa.
[MCO 8373:2012, 4.7.3]

3.7

cuctemMa koopavHat uHcTpymeHnTa, CKU (tool coordinate system, TCS): Cucrema koopauHar, CBsi-
3aHHasi C UHCTPYMEHTOM Unu paboynm opraHom poboTa, NPUKPENSIEHHbIM K MEXaHUYECKOMY MHTEPdENCY.
[MCO 8373:2012, 4.7.5]

3.8

pa6ouee npocTpaHcTBO (Working space): MpocTpaHCTBO, B KOTOPOM MOXET nepemeLlatbcs Gasuc-
Has TOYKa 3aMACTbA C YYETOM AUANA30HOB BpaLLATENbHbLIX U MOCTYNAaTENbHbLIX ABUKEHWUI CTENEHEN NOABUXK-
HOCTM 3anMsICThS.

[NCO 8373:2012, 4.8.4]

3.9

LeHTpanbHaa Toyka MHcTpyMmeHTa, LITU (tool centre point, TCP): Touka, onpeaeneHHas B cucteme
KOOPAMHAT MEXaHMYECKOTO UHTEpdenca Ana KOHKPETHOTO NpMMeHeHus poboTa.
[MCO 8373:2012, 4.9]

3.10

Hayasio KoopauHat MOGUIIbHON NNaT(opMbl, TOUKAa oTcyeTa MoOunbHon nnardopmbl (mobile
platform origin, mobile platform reference point): bazucHaa To4ka CUCTEMbl KOOpAWHAT MOOUNbLHOW Nnar-

dopmbl.
[MCO 8373:2012, 4.11]

3.1

cuctema koopauHart 3agaHus (task coordinate system): Cucrtema koopauHat, cBa3aHHast ¢ MECTOM
BbINONTHEHUSA 3a4aHus, 06o3HavYaemas Kak O —X—Y\—4
[MCO 14539:2000, 3.3.5]

3.12

cuctema KoopamHat ob6bekta (object coordinate system): Cucrema koopauHar, cBA3aHHasA ¢ 00b-
ekTomM, obo3Havaemas Kak O X Y Z
[MCO 14539:2000, 3.3. 5]

3.13

cucTema KoopauHat Kamepsbl (camera coordinate system): Cucrema koopAUHaT, CBA3aHHAsA C CeHCO-
POM, KOTOPbII KOHTPONMUPYET MECTO BbINOMNHEHNUA 3aAaHus, 0603Havaemasn kak O —X —Y . —Z..

M punmedaHne — CuncTema TEXHUYECKOrO 3PEHNA MOXET ObITb YCTaHOBNEeHa ANA onpefeneHnA NoJIoXeHUA U
OopueHTaunn Npon3BOJIbHO PacnonoXeHHbIX 00BbEKTOB.

[MCO 14539:2000, 3.3.7]

3.14

3axBaTHOe YCTPOMCTBO 3aXXMMHOro Tuna (grasp-type gripper): 3axBaTHoe yCTPOWCTBO, KOTOpOe
yAepKMBaeT 00bEKT C MOMOLLLIO NanbLeobpa3HbiX MEXaHU3MOB.
[MCO 14539:2000, 4.1.2.1]
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4 O6wwue npaBuna aas CUCTEM KOOPAMHAT U TUMOB NepeMeLLeHNIA

4.1 TlpaBble cMCTEMbI KOOpAMHAT

Bce cucTeMbl KOOpAMHAT, UCNOMb30BaHHbIE B HACTOSILLEM CTaHAapTe, onpefAesieHbl Kak OPpTOroHasbHble
npasble CUCTEMbI KOOPAMHAT, Kak nokasaHo Ha pucyHke 1.

+Z

PucyHok 1 — lMpaBas cuctema koopayHaT
4.2 TlocTynaTtesibHble NnepemMeL,eHmns

MocTynaTtenbHble NepemMelleHns BAOb oceli X, ¥ n Z o603HavalTca cregylowmm obpasom:
+ nan — X BAOJIb OCK X;
+ unn — y BROMb Ocn Y,
+ win — z BAOMb Ocn Z.

4.3 BpaweHus

BpaleHusa Bokpyr ocein X, ¥ n Z obo3HavatoTcsa cnegylwmm obpasom:

+ unn — A BOKpyr ocu X;

+ unn — B BoKpyr ocu Y,

+ wnn — C BOKpyr ocu Z.

A, B n C HasbiBaloTCA Takxe yrnamm KpeHa, TaHraxa v pbiCKaHusi, COOTBETCTBEHHO.

MonoxuntenbHble 3HayeHuss A, B W C oTcunTbiBalOTCA B HanpaB/fiEHWM 3aBMHYMBAHUS BUHTA C NpaBoii
pe3b60il B NOIOKUTENBHOM HanpasaeHun ocein X, ¥ n Z, COOTBETCTBEHHO (CM. PUCYHOK 2).

O6uime BpalweHns hopMUpyOTCS 3a CYET KOMOMHALUN UHAUBUAYAIbHbIX BPALLEHNIA.

z

X Yy

A — yron kpeHa; B — yron taHraxa; C — yron pbickaxus

PuvcyHok 2 — BpaltleHus
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4.4 O6o03HaueHue cTeneHeil NOABUXHOCTA MaHUNYNATOPOB

Ecnu cteneHn noAaBMXHOCTM 0603HAYUTbL YMcnamu, To CTeneHb NOABMXHOCTM 1 AO/IKHA COOTBETCTBO-
BaTb NepBOMY MOABUXHOMY COEAMHEHWt0, GnmxalieMy K yCTAHOBOYHON MOBEPXHOCTU OCHOBAHWS, CTEMEHb
MOABMXHOCTA 2 — BTOPOMY NOABMXHOMY COELUMHEHUID U Tak fajiee, a CTeneHb NOABMXHOCTM T — MOABUX-
HOMY COEJMHEHWIO, HA KOTOPOM YCTAHOB/IEH MexaHU4yeckuin nHtepgeiic.

MpumeyaHue — lMpumepbl NpUBEAEHbI B NPUIOXEHUN A

5 Cucrtembl KoopgunHat

5.1 TnobanbHaa cuctema koopauHat O0—X0— YO0—Z0

Hauano rno6anbHoil cuctembl koopauHat OO0 fOMXKHO ObITb onpefeneHo nosb3oBaTenssMu B COOT-
BETCTBUM C Ux TpeboBaHuamu. Ocb +Z0 KONNMHeapHa HanpaB/IeHNI0 YCKOPEHUA BeKTOopa CU/bl TAXECTU, HO
Hanpas/ieHa B MPOTMBOMOJ/IOXHYIO CTOPOHY. Ocb +X0 gos/mKHa 6bITb ONpegesieHa Nosb3oBaTenssMn B COOTBET-
CTBUM C UX TpeboBaHUAMM (CM. PUCYHOK 3).

5.2 Cuctema koopguHat ocHoBaHusa 01—X1—Y,—Z1

Hauano cuctembl KoopAaunHaT ocHoBaHUs 0 1 fONXHO 6bITb onNpefeneHo usrotoButenem po6ota. Ocb
+Z1 HanpaBs/sieHa B CTOPOHY MeXaHUuYecKoil KOHCTPyKuuWM po6oTa nepneHAuKynsipHO K yCTAHOBOUYHO MoBepXx-
HOCTM OCHOBaHuA. Ocb +X1 HanpaBfeHa U3 Hauyafna KOOPAMHAT M NPOXOAUT yepe3 NMPOeKLu LeHTpa pabo-
yero npocTtpaHcTBa Cw Ha MAOCKOCTb YCTAHOBOYHO NMOBEPXHOCTWM OCHOBaHWS (CM. pucyHku 3 u 4). Ecnu
KoOH(purypauusi po6ota NpensiTcTByeT BbIMOMHEHWNIO AAHHOTO COFMalleHnsi, To HanpasBfeHne ocu +X1 AOMXHO
6bITb ONMpefesieHo N3TOTOBUTENEM.

MpumeyvaHne — TlpuMepbl CUCTEM KOOPAMHAT OCHOBaHUS M MEXaHW4eCcKoro uHTepdpeiica npueegeHbl B
NpUIoXKeHun A.

PucyHok 3 — Mpumepbl CMCTEM KOopAMHAT
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PucyHok 4 — Mpumepbl paboyero npoctpaHcTea poboTta

5.3 Cuctema KoopAauHaT MexaHuuyeckoro nHtepgeiica Om—Xm— Ym—Zm

Hayanom cucTtembl KOOpAMHAT MexaHuMyeckoro uHtepdelica OT ABNSETCA LEHTP MexaHW4Yeckoro WH-
Tepgpeiica OT. Ocb +Zm HanpaBneHa NepPneHAUKYNsiPHO B CTOPOHY OT MexaHuyeckoro uHtepgelica. Ocb
+XT onpefeneHa kKak NMHWUA, napannenbHas ocu +Z1 (+X,), Korga mMexaHuyeckuidi uHTepdeinc pacnonoxeH
napannaenbHo nnockoctn Y1Z1(X,Y”, a OCHOBHble W JONO/IHUTE/IbHbIE CTENEHWN MOABUXHOCTM poboTa Haxo-
AATcs B6M3M CBOUX CPeAHUX NonoxeHnin. Ecnu koHdurypauma po6oTta NpenaTcTBYeT BbIMO/THEHUKD AAHHOTO
cornaweHns, To NOJIOXEHNE OCHOBHbLIX CTEeNeHel NOABVMXHOCTU AO/MKHO ObiTb OnNpeAesieHO W3roToBUTENEM
(c™m. pucyHok 3).

MpumeyaHne — Tpumepbl CUCTEM KOOPAMHAT OCHOBAHWSI M MEXaHW4eckoro uHTepdeiica npueedeHbl B
npunoxeHun A.

5.4 CuncTtema koopaunHaTt nHctpymeHTta (CKN) Ot—Xt— Yt—Zt

Hauyanom cuctembl KoopauHat MHCcTpymeHTa Ot sBAAeTCA ueHTpasibHaa Touyka umHcTpymeHTa (LTU) Ot
(cm. pucyHok 5). HanpaBneHue ocu +Zt 3aBUCUT OT MHCTPYMEHTa, 06bIYHO OHA HanpaBfeHa B CTOPOHY OT WH-

CTpyMmeHTa. B c/fiyuae NaoCKOro 3axXBaTHOrO YCTPOCTBA 3aKMMHOIO TMMa OCb +Y M pacnooxeHa B NJ0CKOCTH
nepeMelleHns nanbLes.
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PvicyHok 5 — lMNpymMep crucTembl KoopauHaT UHCTPYMEHTa

5.5 Cwucrtema koopguHaT Mo6uabHOW nnatdopmbl Op—Xp—Yp—2Zp

Hauanom cuctembl koopAauHaT MO6GWIBHOW NAaTthopMmbl ABASETCA UCXOAHAs TOYKa MOOGWUAbHON nnat-
dopmbl Op. HanpasneHue ocu +Xp 06bIYHO COOTBETCTBYET HanpaB/IEHWI0 ABVWKEHUS Brnepes MOO6UIbHOW
nnatdopmbl. Ocb +Zp 06bIYHO HanpassieHa BBEPX OT MOGUNbLHOW nnaTtdopmbl (CM. pUCYHOK 6).

PucyHok 6 — Mpumep crcTembl KoopavHAT MOBWLHOM MiaTchopMbl

5.6 Cucrtema koopamnHat 3agaHna Ok—Xk— Yk—Zk

CucTema KoopAvHaT 3afaHusi NokasaHa Ha pucyHke 7.
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1 — rnob6anbHas cuctema KoopauHaT, 2 — cucTemMa KoOpAuHaT OCHOBaHusi; 3 — cucTema KoopAuHaT MexaHW4eckoro uHTepdeiica;
4 — cuctema KOOpAMHAT MHCTPYMEHTa; 5 — cuctemMa KoopAavHaT 3afaHns; 6 — cucTeMa KoOopAuHaT 06bekTa; 7 — cucTema KoopauHat
kamepbl; 8 — LTW; 9 — 3axBaTHOe yCTpOWCTBO

PucyHok 7 — CucTeMbl KOOpAgUHAT Npu B3AATUM 06beEKTa

5.7 Cuctema koopguHaTt o6bekta O— —Yj—Zj

CucTema KoopayHaT 06bekTa nokasaHa Ha pUCYHke 7.

5.8 Cucrtema koopguHat kamepbl Oc—Xc—Yc—Zc

Cuctema KoopAMHAT Kamepbl NokasaHa Ha pucyHke 7.



FOCT P 60.0.0.3—2016

MpunoxeHue A
(cnpaBo4HoOE)

Mpumepbl CUCTEM KOOPAMHAT ANA pa3HbIX MeXaHU4YeCcKUX KOHCTPYKLU W

*1
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PucyHok A.4 — LLlapHUpHbI/ po6oT

*1

PucyHok A.5 — Po6oT Tuna SCARA
10
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Mpunoxexnue AA
(cnpaBouHoe)

CBeQeHUs 0 COOTBETCTBUM CCbINTOYHbIX MeXOYHAapPOOHbIX CTAHOAPTOB
HaUuUOHaJIbHbIM CTaHOAapPTaAM

Tabnunya A1

OB03HaYeHne CCbINOYHOro CTeneHb OB03HaYyeHNe N HaUMeHoBaHWe COOTBEeTCTBYHLLEro
MeXAyHapoAHOro ctaHgapra COOTBETCTBUA HalWoHanbHOro ctaHgapra
ISO 8373:2012 IDT FOCT P UCO 8373—2014 «PoboTbl M poboToTEXHUYECKME YCTPOIACTBA.
TepMUHbBI U oNpeaeneHnsa»

MpumeyaHne—B HacTodALWel TabnuLe UCNonsL30BaHo creaytollee ycrioBHoe 0603Ha4YeHNe CTEMNEHU COOTBET-
CTBWA CTaHAapTa:
- IDT — ngeHTUYHbIA cTaHgapT.

Buonuorpadusn

[1] 18O 14539:2000, Manipulating industrial robots — Object handling with grasp-type grippers — Vocabulary and pre-
sentation of characteristics

1
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