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© 2017-2018 OnRobot A/S. Bce npaBa 3aumileHbl. HMKakasa 4acTb AaHHOTO AOKYMEHTa He
MOXKEeT bbITb BOCNpOU3BeAeHa B /itobol popme 1 ntobbim cnocobom 6e3 npeasapuTebHOro
nMcbmeHHOro paspelueHma OnRobot A/S.

NHdopmauma, npeacraBieHHan B JaHHOM AOKYMEHTE, aKTyasibHa Ha MOMEHT NybamKauum,
HACKO/IbKO 3TO HaM M3BECTHO. BO3MOMKHbI pacxoxaeHuaA cBeAeHUIN, NpuBeaeHHbIX B 4aHHOM
OOKYMeHTe, U GaKTUYECKUX XapaKTePUCTMK NPOAyKTa, eCn NPoAyKT bbl1 moanduumpoBaH
nocse AaTtbl BbIMyCKa TEKYLLEro N3aaHna AOKYyMeHTa.

KomnaHua OnRobot A/S He HeceT Kakon-NMBO OTBETCTBEHHOCTM 3a OWUBKM MAM MPOMYCKM,
copeprkawymeca B JaHHOM AoKyMeHTe. H1 npu Kakmx obctoaTtenbctBax komnaHma OnRobot
A/S He HeceT OTBETCTBEHHOCTM 3a NOTEPM WAM MOBPEXAEHUA ANA NUL, UAN COBCTBEHHOCTH,
CBA3aHHbIE C UCNO/Ib30BAaHMEM AAHHOTO AOKYMEHTA.

MNpuBeseHHas B [AaHHOM [AOKyYMeHTe WHboOpmaums moxeT OblTb M3MeHeHa 6es
AONONHUTENbHOrO yBegoMAeHMA. Haubosiee aKTyasbHYlO BEPCUIO AAHHOMO [OKYMEHTa
MOXHO HalTV Ha Beb-calite no agpecy: https://onrobot.com/.

OpurnHanbHaa Bepcua AaHHOIO AOKYMEHTa M34aHa Ha aHIIMUCKOM a3blke. Bepcun Ha Bcex
APYTUX A3blKax OblIn NepeBeseHbl C aHMIMACKOTOo A3blKa.

Bce ToproBblie MapKu NpuUHaa/iexKat CoOoTBeTCTBYOWMM Blagenbuam. O6o3HavyeHua ® u ™
onyLweHbl.
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1 BsepeHue

1.1 Uenesasa ayguropua

JaHHbIN AOKYMEHT NpeAHa3HavyeH AN MHTErPaTopoB, BbIMOHAOLIMNX NPOEKTUPOBAHME U
YCTaHOBKY KOMMJIEKCHbIX pOBOTOTEXHUYECKUX cucTem. NepcoHan, paboTaloLwmii C 4aTYNKOM,
AoMmKeH 061a4aTh cneayrolen Ksanndpukaume:

1. bBa3oBble 3HaHMA MeXaHUYeCKNX cucTem
2. basosble 3HaHUA INNEKTPOHHbIX N INEKTPUHECKUX CUCTEM
3. ba3oBble 3HaHUE p060TOTeXHVI‘-IeCKMX CcncrTtem

1.2 HasHaueHue

[aTumK npepgHasHayeH ANa YyCTaHOBKM Ha paboyem opraHe poboTa v M3MepeHUa CUbl U
KpyTAWEro MomeHTa. [aTunmKk MOMKET MCNo/b30BaThCA B Npegenax yKasaHHOro AuanasoHa
M3MEepPAEMbIX 3Ha4YeHMI. Wcnonb3oBaHME [aTuMKa BHE  YKa3aHHOro  AuanasoHa
paccMaTpMBaETCA Kak HeHaa/exkalllee UCnob3oBaHue. B aTom cayyvae KomnaHua OnRobot He
HeceT OTBETCTBEHHOCTM 33 BO3MOXHbIE NOBPEKAEHMA NN TPABMbI.

1.3 Ba)Hoe 3ameuyaHue no 6e3onacHOCTHU

[aTuuk ABnseTca Yacmu4yHo CcobpaHHbIM 060pydosaHuem, NO3TOMY ANA  KakAoro
MCMNO/b30BaHUA faTyMka B cocTaBe obopyaoBaHWA TpebyeTcA oOLEeHKa PUCKOB. BaykHO
cobntoaath BCe NpuBeAeHHbIE 34eCh YKa3aHusaA no 6e3onacHocTu. NprnseaeHHble yKasaHWA no
6e30NacHOCTM OTHOCATCA TONbKO K CaMOMYy [AaTuMKy M He oxBaTbiBaloT obopyaosaHue B
cbope, B KOTOPOM UCMNO/b3yeTcs AaTUMK.

Ob6opypoBaHMe B cbope AONKHO MPOEKTMPOBATbLCA M YCTaHABAMBATLCA B COOTBETCTBUM C
npasunamm 6e3onacHOCTU, KOTOPbIE ONPeSEeNATCA CTaHAAPTaMM M HOPMATMBaMM B CTPaHe
MCMNo/Ab30BaHNA 060pya0BaHUA.

1.4 Mpepaynpexpgawwme ob6o3HaueHus

ONACHOCTb:

JTOT 3HaK YKa3bIBa€ET Ha KpaﬁHe OMNacCHYK CUTYaUUNIO, KOTOPaA MOXKET
NPUBECTU K TPaBMeE NN CMEPTMU.

NPEAYNPEXAEHUE:

ITOT 3HaK YKa3blBaeT Ha NOTEHLMANbHO OMACHYIO CUTYaLMIO C
3N1EKTPUYECKMMM KOMMOHEHTAaMM, KOTOPAA MOKET MPUBECTU K TPaBMe UK
noBpeXKaeHnio 06opyaoBaHKA.

OnRobot © 2018 www.onrobot.com
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NPEAYNPEXAOEHUE:

ITOT 3HaK YKa3blBaeT Ha NOTEHLMAIbHO OMACHYIO CUTYaLMIO, KOTOPas MOXET
MPMBECTU K TPaBMe UK CEPbe3HOMY MOBPEXKAEHNI0 060pyA0BaHUA.

BHUMAHMUE:

ITOT 3HaK YKa3blBaeT Ha CUTyaLMIO, KOTOPasA MOXKET NPUBECTU K
NoBpeXAeHNI0 060pyA0BaHUSA.

NPUMEYAHMUE:

3TnM 3HaKoM 0603HauvaeTcs AONONTHUTEIbHAA MHq)OpMaLI,Mﬂ, Hanpumep,

COBETbl NI peEKOMEHAALNN.

1.5 Tunorpadpckme o603HavyeHUn

B faHHOM JOKYMEHTe NCMOoNb3YIOTCA cnegyrowme TMI'IOFpa(I)CKMe o6o3HauyeHus.

Tabnuuya 1: 0603HaYeHun

TexcT, HaOpaHHBM WPUOTOM
Courier

Myt K ¢danam, nmeHa ¢annos, NPOrpammHbIN Kog,
BBOAMMbIE NOJb30BaTeNemM KOMaHAbl W AaHHble,
BbIBOAMMbIE KOMMbIOTEPOM.

Kypcus

LLMTaTbI N CCbIIKU Ha M306pa)-KEHVIﬂ B TEKCTe.

Mony>XMpHbI TEKCT

DnemMeHTbl M0/b30BaTeNbCKOro MHTepd)eﬁca, BK/1l04aA
HagNMMUCU Ha KHOMKaxX U NYHKTbl MEHIO.

MonyXXMpHbIA TEKCT CUHErO LBeTa

BHewHWe CCbIIKMW  UAWM  BHYTPEHHWE MNepeKpecTHble
CCbINIKW.

<yrnoBble CKOBKU>

UmeHa nepemeHHblX, KOTOpble cneayet 3aMeHUTb
peanbHbIMU 3HAYEHNAMU USTU CTPOKaMMU.

1. HymepoBaHHble CNUCKK

LLaru cueHapua.

A. AndaBUTHblE CMNCKMK

Moanucu K M306pa)KEHVIF|M Ha BbIHOCKaX.

OnRobot © 2018

www.onrobot.com
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2 Hauano paboTbl

2.1 KomnneKT nocTaBKMu

B KomnneKT noctaBku gatymka Universal Robots OnRobot HEX Sensor Kit BxoguT Bce

HeO6X0,£I,VIMOe AnAa yCtraHOBKU CUJIOMOMEHTHOTIO AaT4MKa OnRobot Ha Baw yHMBepcaﬂbelﬁ

po6ot (UR).

B 3aBucmMmocTn ot Bepcun annapaTHoﬁ 4acCTu AaT4UKa CYLWECTBYET ABa BaPpMUaHTa KOMMJIEKTA

ANA yHMBepcanbHbix pobotos OnRobot Universal Robots (UR) Kit.

2.1.1 Komnnekt OnRobot (OptoForce) UR Kit (v1)

B coctaB Komnnekta OnRobot (OptoForce) UR Kit vl BxoasaT cneaytowme KOMMNOHEHTbI:

N o u k~ w DN e

LLIEeCTMOCEBOM CUIOMOMEHTHbIN AaTuymMk OnRobot (OptoForce) (BapuaHT HEX-E v1
nnu HEX-H v1);

BbluMCcAUTENbHbIN 610K ONRobot (OptoForce) Compute Box;
USB-HocuTenb OnRobot (OptoForce);

agantep A;

neperpysoyHas 3arayLKa;

Kabenb AaTumKa (YeTbIPEXKOHTAKTHbIN M8 — YeTbIpeXKOHTaKTHbIN M8, 5 m);

Kabenb NUTaHMA BbluMCAUTENbHOTO 610Kka Compute Box (TPEXKOHTaKTHbIN M8 —
6e3 pasbema);

WCTOYHUK NUTaHMA BbluncanTenbHoro 6noka Compute Box;
Kabenb UTP (RJ45 — RJ45);

Kabenb USB (Mini-B — Type A)

KabenbHblt BBOA PG16;

NAaCTUKOBbIM NAKET, B KOTOPOM HaxoaaTcA:

JdeprkaTenb Kabens;
BMHTbI M6x30 (2 wr.);
BUHTbI M6x8 (10 wWT.);
BUHTbI M5x8 (9 wrT.);
BUHTbI M4x8 (7 wrT.);
BMHTbI M4x12 (2 wr.);
wanba M4 (8 wr.).

2.1.2 Komnnekt OnRobot UR (v2)

B coctaB KomnnekTa OnRobot UR v2 BxogsaT cneaytowme KOMMNOHEHTbI:

1. wecTnoceBoli CUNOMOMEHTHbIN AaTunK OnRobot (BapnaHT HEX-E v2 nnamn HEX-H v2);

2. BbluMcAMTENbHbIV 610K ONRobot Compute Box;

OnRobot © 2018 www.onrobot.com
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3. USB-Hocutenb OnRobot:

4. apantep A2;

5. Kabenb gaTumKa (YeTbIpeXKOHTAKTHbIN M8 — YeTblpexKOHTaKTHbIN M8, 5 m);

6. Kabenb NUTaHMA BbluMCAUTENbHOTO 610Ka Compute Box (TPEXKOHTaKTHbIN M8 — 6e3
pasbema);

7. WCTOYHWMK NUTaHMA BbluMCAUTENbHOFO 6a0Ka Compute Box;

8. kabenb UTP (RJ45 — RJ45);

9. KabenbHbi BBOA PG16;

10. nnacTMKOBLIN NaKeT, B KOTOPOM HaxoaATcA:
11. peprKaTenb Kabens c BUHTOM;

12. BuHTbLI Torx M6x8 (6 WrT.);

13. BUHTbI Torx M5x8 (9 wr.);

14. BUHTbI Torx M4x6 (7 wr.);

15. waiba M6 (6 wr.);

16. warba M5 (9 wr.).

NMPUMEYAHMUE:

HauunHas c cepeaunHbl ceHTabpsa 2018 roaa, Kabenb USB (Mini-B — Type A) He
BxoauT B KomnnekT OnRobot UR Kit v2. B chyyae HeobxoamMmocTu ero
cnegyet npuobpecTu oTaenbHo.

2.2 OnucaHue paTyMKa

2.2.1 HEX-E vl v HEX-H v1

JaTymK cocTonT U3 Kopnyca, aganTepa 1 Neperpy3oyHoi 3arnywku. Ha kopnyce aatymKa
pa3meLLeHbl: Pa3bemM NOAKIUYEHUA Kabens, aeprKaTesib Kabensa U MeTKU A8 CUCTEMbI
KOOpAMHAT. MHCTPYMEHT KpenuTca K Kopnycy AaTinKa Hanpamyto, yepes nHTepdeic
WMHCTPYMeHTa. [JJaTumK yCTaHaBAMBAETCA Ha MHCTPYMEHTaNbHbIM dnaHel, poboTa yepes
afjanrep.

OnRobot © 2018 www.onrobot.com
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MNeperpy3o4Han sarnywka

Anantep, uitepdesic pobora

2.2.2 HEX-E v2 u HEX-H v2

[laTumK coCcTOMT U3 Kopryca, aganTepa M neperpy3oyHo 3araywkKkn. Ha Kopnyce aatumka
pa3MeLLeHbl: pasbeM NnogxAoYeHns Kabens, aepxaTesb Kabens, noliesalmTHoe
YMNAOTHEHUE, CEPUAHBIN HOMEP U METKU ANA CUCTEMbI KOOPAMHAT. MHCTPYMEHT KpenuTcs K
KOPMycCy AaTuMKa Hanpamylo, yepes nHTepdpeinc MHCTpymeHTa. [laTumK ycTaHaBANBaEeTCA Ha
WMHCTPYMeHTaNbHbIN dnaHel, poboTa yepes agantep.

Meperpy3oyHan sarmywka . Wutepdesic
- WHCTPYMEHTa

CepmiHbIN HOMep

Oepxarens
Pasbem xkabens gatymka

Agnantep, uxtepdeic pobora

MeTkn cCUCTEMBI KOOPAWHAT

OnRobot © 2018 www.onrobot.com
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2.3 KpenneHue

Ons KpenneHus cnefyeTt UCNoNb30BaTb TONbKO BUHTbI, BXOAALWME B KOMMNAEKT AAaTYMKA.
Bonee gnnHHbIE BUHTBI MOTYT NOBPEAMTbL AaTYMK UK poboTa.

2.3.1 HEX-E vl v HEX-H v1

[nA ycTaHOBKM JaTyMKa BbINOAHUTE CAeaylowme AeicTBuA:

1. Cnomolubto YyeTblipex BUHTOB M6x8 npukpenute agantep A K poboTy. 3aTAHUTe
BUHTbI C KPYTALLMM MOMEHTOM 6 H-m.

2. [puKpenuTe gaTymK K agantepy nNsaTblo BUHTaMn M4x8 ¢ wanbamm M4. 3ataHuTte
BUHTbI C KpyTAWMM MOMeHTOM 1,5 H-m.

3. TMpuKpenuTe Kabenb K AaTUMKY C NOMOLLbIO AepKaTens Kabens, BuHTa M4x12 n
Wanbbl M4. 3aTaHUTE BUHTbI C KPYTALWMM MOMeHTOM 1,5 H-m.

4. YCTaAHOBMTE 3arnyLKy Ha AATUYMK U 3aKpenuTe ee BUHTOM M6x30. 3aTAHUTE BUHTLI C
KPYTALMM MOMEHTOM 6 H-m.

0O603HayeHns: 1 — MHCTPYMeHTaNbHbIN diaHew, poboTa, 2 — aganTtep A,
3 — BUHTbI M6X8, 4 — BUHTbI M4x8, 5 — neperpy3o4Has 3arnyLuKka,

6 — BUHT M6x30, 7 — pgatuunK, 8 — warba M4, 9 — BuHT M4x12,

10 — pep:kaTtenb Kabens.

5. TpuKpenuTe MHCTPYMEHT K AaTYMKY B COOTBETCTBMM C YKa3aHUAMM NPOU3BOAMTENA
WNHCTPYMEHTa.

3awmTa oT neperpysKku He byaet pyHKLMOHMPOBATb HOPMaAbHO, eCN
WMHCTPYMEHT He NpUu/eraeT K AaT4MKy NJ0CKOM NOBEPXHOCTbIO.

2.3.2 HEX-E v2 n HEX-H v2

Ona YCTaHOBKU AaT4UKa BbINOJIHUTE chegyroume ,Cl,eVICTBVIFiZ

1. Cnomolublo yeTbipex BUHTOB Torx M6x8 u wainb M6 npukpenute agantep A2
K po60TY. 3aTAHUTE BUHTbI C KPYTALLUM MOMEHTOM 6 H-m.

OnRobot © 2018 www.onrobot.com
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2. [puKpenuTe JaTUMK K aganTtepy NATbIO BUHTAaMKU M4x6. 3aTAHUTE BUHTbI C KPYTALLMM
momeHTom 1,5 H-m.

3. TMpuKpenuTe Kabenb K AaTYMKY C NOMOLLbIO AepKaTens Kabensa, BUHTa M4x12.
3aTAHUTE BUHTbI C KpyTAWMM MOMeHTOM 1,5 H-m.

0603HauyeHuns: 1 — MHCTPyMeHTaNbHbIN pnaHeu, poboTa, 2 — agantep A2,
3 — waiba M6, 4 — BUHTbI Torx M6x8, 5 — AaTumK, 6 — BUHTbI Torx M4x6, 7 —
aepxartenb Kabens.

4. TlpuKpennTe NHCTPYMEHT K SAaTYMKY B COOTBETCTBUM C YKa3aHMAMMU NPOU3BOAUTENA
WMHCTPYMEHTa.

NPUMEYAHMUE:

3awmTa OT Neperpysku He byaeT PyHKLMOHMPOBATL HOPMAJIBHO, ECAN
WHCTPYMEHT HE COeANHEH C JAaTYMKOM Yepe3 uHTepdeiic, OnncaHHbIN B
ctaHgapre 1SO 9409-1-50-4-M6.

2.4 HKabenbHble nogKnoUYeHUA

[N nogkntoYeHMsa AaTunKa BbINOSHUTE Cleaytolme AencTBus:

1. TMNoaKnounTe K AATYMKY YETbIPEXKOHTAKTHbIN Kabenb M8 annHoi 5 m. YoeauTtecs,
YTO OTBEPCTUA pasbema Kabens coBNafatoT C KOHTAKTaMM pasbema AaTyuka.

NMPUMEYAHMUE:
He nosopaunsaiiTe Kabenb. CnegyeT NOBOpaYymMBaTh TOIbKO PpUKcaTop
pasbema.

OnRobot © 2018 www.onrobot.com
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2. [MpuKpenuTe Kabenb K poHOTY C MOMOLLbIO KabebHbIX CTAXKEK.

NMPUMEYAHMUE:

Heobxoanmo octaBuTb cBO6OAHbIE YYaCTKM Kabensa Bo3ne
coeanHeHUI, YTobbl He AOMYCTUTb HaTATMBaHUA Kabena Bo Bpema
paboTbl 060pynoBaHMA.

3. YcraHoBuWTE BbluMCAUTENbHBIM 610K Compute Box nobamsocTn oT wkKada
ynpasneHua pobotom UR nau BHyTpu WwKada n nogknoumte K 610Ky
YeTbIPEXKOHTAKTHbI Kabenb M8 patumKka. s npoknaakm Kabena BHyTpu WKada
ynpasaeHma poboTom MOKHO MCNONb30BaTb BXOAALLMA B KOMMIEKT MOCTaBKM
KabenbHbl BBOA.

4. C nomolubto BXoAaLWEero B KOMNaeKT Kabens UTP nogkntounte Ethernet-uHtepoeiic
BbluncanTenbHoro 610kKa K Ethernet-uHtepdeicy KoHTponnepa UR.

5. Moaknwoumnte NUTaHUE BbIYNCINTENIBHOTO 6J10KA C MOMOLLbIO TPEXKOHTAKTHOIO
Kabena M8 gaunHoli 1 m (ot 610Ka ynpasnerHus UR). Moaxkntounte KOpUYHEBDIN
NpPoBOJ, K KOHTaKTy 24 B, a YepHbIi NpoBog, — K KOHTaKTy O B.

MutaHue HactpavBaemble HactpanBaemble
BXOApbl BbIXOAbI

PWR | & 24V H | 24V | W ov |m |0V [ |

GND | H Clo H C4 H CO0O | m CoO4 | m

pZAVARNN | 24V H | 24V | W ov |m |0V [ |

oV | Cl1 H | C5 & COl1 | m CO5 | m
24V H 24V | H ov |m |0V [ |
Cl2 H Co6 | H CO2 | m co6 | m
24V H | 24V | H ov |m |0V [ |
Ci3 H (Cl7 H CO3 | m co7 | m

JdononHutenbHas MHGopmauma npusegeHa B 4okymeHTauumn UR.

6. HacTtpoiTe HeobxoaMMble NAPAMETPbI CETU A/1A BbIUMCANTENbHOTO 610Ka U ANA
po6oTa UR. Mo ymonyaHMIo Ans BbluMcanTenbHoro 610Kka ycraHosneH IP-agpec
192.168.1.1; ana nasmeHeHna agpeca cm. MameHenue IP-apgpeca BbIYUCINTENIBHOTO
6noka Compute Box.

OnRobot © 2018 www.onrobot.com
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2.5 Cosmectumoctb UR

Y6eautecnb, 4To KOHTponnep poboTa ocHaweH PolyScope Bepcum 3.5 nnmn 6onee nosgHe
(oo Bepcun 3.7).

B PolyScope Bepcuu 3.7 BcTpedaeTca olwmnbKa: ¢pyHKUMS COXPAaHUTb MHOTAA MOXKET
0TObBparKaTbCA HEKOPPEKTHO. B 3TOM cnyyae cnegyeT Mcnonb3oBaTb PyHKUMIO COXpaHUTb
KaK.

2.6 YcraHosKa nnarnHa URCap

Onsa 3arpy3kun npumepos OnRobot n yctaHoBkM naarnHa OnRobot URCap BbinosHUTe
cneayrouwme aencTems:

1. BcraBbTe USB-HocuTenb OnRobot B pasbem USB nynbTa 0byyeHus.

-
UNIVERSAL
ROBOTS
—
| UNIVERSAL ROBOTS

2. T[loaBUTCA AManNoroBoe OKHO C 3aNPOCOM paspeLleHMs Ha KONMPOBaHUE NPUMEPOB
OnRobot 1 paina URCap B nanky programs/OnRobot UR Programs.

ould you like to copy OnRobot files onto the rohut?l

HaxkmuTe Install gns npogonkeHus.

3. Nocne storo Bbibepute onumio HacTpoiika po60oTa B r/iaBHOM MEHIO, 3aTemM
Bblbepute HacTpoiika URCaps.

4. HaxmuTe + a1 NpocMoTpa HegaBHO ckonupoBaHHoro ¢aina OnRobot URCap. Ero
MO3KHO HalTK B nanke programs/OnRobot UR Programs. Haxmute
OTKpBITH.

5. Mocne atoro HeO6XOAVIMO nepe3anyCcTtuntb CUCTEMY, YTOBbI U3MEHEHUSA BCTYNUAn B
cnny. Haxkmute Hepe3aHYCTPITb N AOXAUTECb Nepe3anyCka CUCTembl.

OnRobot © 2018 www.onrobot.com
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6. BbinonHUTe MHMUMaNU3auuio poborTa.

APUMEYAHME:

JononHutenbHas nHpopmauma ob yctaHoske URCap npuseseHa B
AOKymeHTaumm UR.

MNepexoanTte K Hactpoiika naaruna URCap.

OnRobot © 2018 www.onrobot.com
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BbibepuTe BKNaaKy YcTaHOBKA, 3aTem BbibepuTe Hactpoiika OnRobot FT. MoasuTcs
NMOKa3aHHbIN HUXKE IKPaH:

a OnRobot FT |

MoaoKanTe HECKONbKO CEKYH, MOKa Nporpamma HalaeT AocTynHbiin gatunk OnRobot.

Bo BpemMA NOUCKa 6yAET OTO6pa)KaTbCﬂ 3HA4YO0K Neco4HbIX Yacos g

MNocne 3aBepuieHnAa NoncCKa 6yp,eT Bbl6paH0 M aBTOMATUYECKN NPOTECTUPOBAHO NepBoe

06Hapy»eHHOEe YCTPOICTBO, MOC/E YEro NOABUTCA CNEAYHOWMIA IKPaH:

arpyauTh/coxpannTs

Bbibp aHHeIi IP-agpec
192.168.1.1

[¥] BruounTe Bee dyHKLMn

OBHapy»eHHbIe ycTpoidcTea
192.168.1.1 - HEXEALDS

CocToAHHe
OK

CepHiiHbIi HOMep [¥] BrniounTe HanomeHne

HEXEA1DS
YRepKUBEATE KHOMKY BKAIOHEHNA
COCTOAIHME CHCTeMbI JaTuiKa Py4HOro pexuma
0K
3afepKKa PY4HOTO perkiMa; Ijl s

Bepcus BelMMcnuTensHoro 6noka Compute E
401

IP-agpec pobora UR
182.168.1.102

Macka nopcetn pobora UR
233)25502350!

1C @

OnRobot © 2018
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3HayoK % 03HayYaeT, YTo YCTPOMCTBO HalAEeHO, aBTOMaTMYECKan NPOBEPKA 3aBepLUEHa U
YCTPOWMCTBO rOTOBO K paboTe.

Ecnun ycTpoiicTBa He HanaeHbl, IMBO B Xo4e aBTOMaTUYECKOM NPOBEPKM NPom3oLLIa

OLWNBKa, NOABMTCA 3HAYOK OLUMOKM 0 . lna nouncka n ycrpaHeHus owmnbok cm. Ownbka
ycraHoBku URCap.

NPUMEYAHMUE:

I
MO3KHO BpY4YHYIO Nepe3anyCcTUTb NOUCK, HaXKaB 3HAYOK A/ .

Ecain 4OCTYNHO HECKO/IbKO YCTPOMCTB, MOMKHO M3MEHUTb NpeaBapuUTesibHO
BbI6paHHOE YCTPOWCTBO C MOMOLLBHO BbiNagatollero meHio OGHapyKeHHbIe
YCTPOHMCTBA.

B nesoi yactu npueeaeHbl AaHHble O COCTOAHWUU, a TaKXKe o6|.|.|,a$-| MHd)OpMaLI,Mﬂ (0}
NOAKNHOYEHHOM YCTpOVICTBeI

Boi6paHHbIi IP-agpec: NokasaH IP-agpec Bbi6paHHOro ycTpoiicTea. Mo

YMONYaHUIO 418 BbIYUCAUTENbHOTO 6/10Ka ycTaHoBeH agpec 192.168.1.1.

CocTosgHue: 3gechb oTobpaxaeTca «OK», nmbo coobuieHne 06 owmnbke (B cnyyae

HeuncnpaBHOCTH).

CepuiiHbiii HOMep: CepuitHbii HoMep ycTpolicTea OnRobot.

CocTosiHHUE CUCTeMBbl JaTYHKa: 3aecb oTobparkaetcs «OK», ninbo coobuieHne 06

olwmnbKe (B c/lyyae HEMCNPABHOCTH).

Bepcus BelyucauTeAbHOro 610ka Compute Box: Bepcua nporpammHoro

obecneyeHnn BbluUCIUTENbHOTO B10Ka. Bepcua f01KHa COOTBETCTBOBaTb BEPCUM
URCap. Ecan BepcumM He COOTBETCTBYIOT, CaeayeT 06HOBUTL MPorpammHoe
obecneyeHue BblYUCAUTENBHOTO 610Ka.

TeKywme ceTeBble HACTPOMKM poboTa UR oTobparkatoTcs Ana obneryeHmA nomcka
HEeMCNPaBHOCTM (MPU HAIMYMK OLIMOKM):

IP-agpec po6oTa UR: OtobparkaeTca Tekywmii IP-agpec poboTa. Mo ymonyaHuto

ONs BblUNCIUTENBHOTO 6/10Ka A0/1XKeH bbITh ycTaHOB/eH aapec 192.168.1.x.

Macka nogcets po6oTta UR: TeKkyuias macka nogcetn pobota. Mo ymonyaHuio gas

BblUMC/IUTENBbHOIO 6/10Ka A0/1XKHa BbITh YyCTaHOBAEHA MacKa 255.255.255.0.

OnRobot © 2018 www.onrobot.com
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MapameTpbl PyYHOro ynpasaeHusa NpuseaeHbl B 1€BOM HUMKHEN YacTu:

®naxok Y aepKUBaWTe KHONKY BKIKWYEHHUA PYYHOro pexXuMa: Eciv dpnaxok
YCTaHOB/IEH (COCTOAHME MO YMOJIYAHUIO), KHOMKY BKAKOYEHUSA PYYHOTO YNpPaBieHUs
cnefyeT yAep:KMBaTb HaXKaTolM NOCTOAHHO BO BPeMA PyYHOro ynpasieHna poboTom.
Ecnv dnaxKoK cHAT, NnepeiTn K pyYHOMY yNpaBaeHUIO MOXKHO OAHOKPATHbIM
HaXKaTMeM KHOMKWU BK/IKOYEHUA PYYHOro ynpasieHua. 1na oTKAIOYEHUA pexnma
HYXXHO HaXaTb KHOMKY eLe pas.

3ajepKKa py4yHOro pe:xuma: Mo ucteyeHumn yCTaHOB/IEHHOTO BPEMEHM

3a4EPHKKU (B CEKYH,D,aX) PEXNM PYHHOTO ynpaBieHNA OTKIHOYNUTCA aBTOMaTUYECKU.
Mo YMOTYaHUNIO YCTAHOB/IEHO 3HA4YeHUe 0, uto COOTBETCTBYET 6eckoHeyHoM

3a/epsKKe.

NMPUMEYAHMUE:

Mocne HacTPOIKM YCTPOCTBA NapaMeTpbl HEOBXOANMMO COXPaHUTb, HaXKaB

KHOMKY 3arpy3untb/CoxpaHuTb.

YT06bl 0OPATUTLCA K BCTPOEHHOM CNpaBKe, HAaXXMMUTE 3HAYOK .

OnRobot © 2018 www.onrobot.com
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3 MWUcnonbsosaHue nnarnHa URCap

3.1 NepemeHHble ob6paTHOI cBA3n OnRobot

B JaHHOM pa3gene C NOMOLLB0 NPMMEpPa NPOrPaMmMbl ONMUCbIBaeTcs paboTta 6a30BbIX GYHKLLMNA.
Mporpamma NoKasblBaeT, Kak No/y4nTb AaHHble ¢ AaTumKka OnRobot, a TakKe Kak cbpocuTb Ha
HOJIb 3HAYEHWA CUNbI/KPYTALLETO MOMEHTA AaTuuMKa.

1. Haxmwute 3anporpammmpoBaTtb poboTa.

Zanporpanmmposars pobora

2. Haxmute Ounctutb Nporpammy.

OuMCTHTL nporpanmy

3. Bblbepute BKNaaKy CTpyKTypa.

OnRobot © 2018 www.onrobot.com
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4. HaxkmuTe KHOMKY OXuaaHume 414 npefoTBpaLLEHMA 3aUMKAMBAHNA NPOrpammbl.

5. Bblbepute kKomaHay OxKuaaHue B CTPYKType NporpaMmbl.
6. BbibepuTe BKNagKy Komanaa.
7. YcTtaHosuTe ana napametpa OxxunaaHue 3HaveHne 0,01 cekyHAabl.

8. [lns 3anycKa NporpaMmbl HA*KMUTE KHOMKY BOCNPOMU3BEAEHUA.

e O paHme ceRyHAL

9. BbibepuTe BKNagKy MepemeHHble.

OnRobot © 2018 www.onrobot.com
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& ®aiin @ Hand M.u 11:21:28 CCCC 0
Nporpanma | Ycranoska | Mepememenne I B/E f Kypuan |
<unnamed= Komanna | Tpagmea | Crpyxrypa | Nepemennwie
W Mporpamna pobora OMHCTHTE
5= Omnnanme 0.01 Mepemennan = ] SHaueHne
FaD 0.10731
Fx 0.02500
Fy -0.05000
Fz 0.09160
L 0.00355
Tx -0.00060
Ty 0.00317
Tz 0.00149
bFT [-0.02264, -0.04771, -0.09342, 0.00063, 0.00320, -0.00133]
of_return 0
tFT [0.02500, -0.05000, 0,09160, -0,00060, 000317, 0.00143]
Q] > |
Cumynauua
~ Cropocts T J100% | 48 Hazan, | ‘ Danee B |
@ Peanihuii pobor

byayt OTO6pa)-KEHbI 3Ha4YeHMA CUNbl U KPYTALLETO MOMEHTA. OTM 3HAYEHUNA MOXKHO

MCMOoJ1b30BaTb B /1060 nporpamme.

MNepemeHHble 06HOBAAOTCA aBTOMATUYECKM C YacToToM okono 125 Iy,

e Fx: BekTop cunbl B HanpaeaeHuu X, B HbtoToHax (H)

e Fy: BeKTop cunbl B HanpasieHun Y, B HbioToHax (H)

e Fz: BeKTop cunbl B HanpaB/eHMn Z, B HbtoToHax (H)

e T3D: [lnMHa TPEXMEPHOrO BEKTOPA KPYTALLENO MOMEHTA

T3D =V (Tx? +Ty? +TZ2) (H-m)

F3D: lnnHa TpexmepHoro BekTopa cunbl F3D =V (Fx? +Fy? +Fz%) (H)

e  Tx: KpyTawwmii MOMEHT B HanpaB/eHuu X, B HbOTOHaxX Ha meTp (H-m)

e Ty: KpyTAWmMn MOMEHT B Hanpas/eHun Y, B HblOTOHax Ha meTp (H-m)

e Tz: KpyTAWMIA MOMEHT B HanpaB/ieHUN Z, B HbIOTOHAxX Ha meTp (H-m)

e bFT: 3HaueHUA cUNbl U KPYTALLETO MOMEHTA B CUCTEME KOOPAMHAT OCHOBaHMA,
B BM/Ee MaccuBa B HbtoTOHaX (H) 1 HbloToOHax Ha meTp (H:-m)

L of_return: nepemeHHaa AnAa XxpaHeHuA pe3yaibTaTa BbIMOJIHEHNA KOMaH/,

OnRobot

e tFT: 3HaueHuA CU/bl U KPYTALLLErO MOMEHTA B CUCTEME KOOPANHAET UHCTPYMEHTA,
B BM/e MaccMBa B HbtOTOHaX (H) 1 HbloToHax Ha meTp (H-m)

OnRobot © 2018
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3.1.1 BawuAHue nonoxkeHunsa TCP

3HaYeHUA KPYTALLEFO MOMEHTA PACCYUTBLIBAIOTCA C YYETOM LEHTPAIbHOM TOUKMU MHCTPYMEHTA
(TCP). Taknm o0bpazom, KpYTALLMIA MOMEHT, BO3HUKAIOLWMNI No4 AeNCTBUEM U3MEPEHHBIX
CWA, PaCcCYMTLIBAETCA ANA LEHTPANbHOM TOYKM MHCTPYMEHTA, @ He A1 NOBEPXHOCTH
AaTunka. Bananue pacnonoxkeHuns TCP Ha M3MePEHHbIN KPYTALLMIA MOMEHT NOKa3aHOo Ha

PUCYHKE HUXKeE.

B
TCP

i

.

OnRobot © 2018 www.onrobot.com
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3.2 TMaHesb MHCTPYMEHTOB peXXuma pydyHoro ynpasnaeHna Hand Guide OnRobot

Mocne BkAtoueHMsa poboTta UR nosasBuTCcA HauyanbHbIM 3KpaH PolyScope. Ecamn aktuBmnpoBsaH
PEeXMM PYYHOTO yrnpaBaeHua, Yepes 20 ceKyHZ B NpaBoi BEPXHEN YacTW OKHA NoABMUTCA
naHesIb UHCTPYMEHTOB PY4YHOrO perknuma ynpasneHua Hand Guide OnRobot.

2]

@.'.'??"_‘f'.'i".:ulc nonssosatens poborta PolyScope

Bbibepurte

UNIVERSAL
ROBOTS ——

E—

——

NMPUMEYAHMUE:

Bo Bpems 3arpy3Ku Ha HECKO/IbKO CEKYHZ, MOABUTCA MKENTbIN NpeaynperkaatoLmi

CMMBON (/\tand “'"'. 370 He ABNAETCA NPU3HAKOM HemcnpasBHOCTU. Ecam
CMMBO/ He McYe3aeT, NPoBepLTe HACTPOMKM YCTPOICTBA, KaK OMMCAHO B pasaene
Hacrpoiika nnarmHa URCap.

[na aktmeaummn GyHKUMIA NaHeNN UHCTPYMEHTOB HaXmuTe B 1t06om mecTe naHenu. NaHenb

o o |
pa3BepHETCA, U Ha HEU NOABATCA 3HAYKU AOCTYNHbIX OCeN, KHOMKa BKJIKOYEHUA ‘o

, KHOMKa

C6pOC3 Ha HOﬂb}—’B‘—{ M KHOMKa NPUBA3KU K OCAM

[na Bbibopa ocn HaxKmUTe COOTBETCTBYIOLIMI 3HAUOK. B npumepe HMKe BbiGpaHbl ocu X n Y,
npv 3ToM nepemelLieHne ByaeT BbINONAHATLCA TO/IBKO MO 3TUM OCAM:

@ Hand Guideu @:r@'rﬁi

NMPUMEYAHMUE:

3pech MCNoab3yeTcAa CUucTtema KoOopanHaT MHCTPYMEHTA.

[na oTKNoYeHMA BbIBPaHHOM paHee 0CK HaXKMUTE KHOMKY OCK eLle pas.

OnRobot © 2018 www.onrobot.com
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NMPUMEYAHMUE:

B npouecce py4yHOro ynpaBaeHUa MOXKHO akTUBMPOBATb MM
[EeaKTUBMPOBATb OCH.

YT106bl HAaYaTb NPOLLECC PYYHOrO yrpaBaeHua pobotom UR, ybeautech, UTO MHCTPYMEHT He

. I ‘
KacCaeTCA HUKaKunx O6'beKTOB, nocne 4yero HaXxXmumTte n yaep>Xmsanmte KHOMKyY ‘o . KHonka

CMEHUTCA 3HAYKOM ‘E, N HAaYHETCA NHULMANN3ALMA PYYHOTO yrnpasaeHusa. Mocne Toro Kak

I ‘ N
KHOMKa ‘O 3aropuTcs 3e/1eHbIM, HauMHalTe pyYyHoe nepemelleHme poboTa ¢ NoOMOLLbIO
nanbuesoro gatymMka OnRobot.

NMPUMEYAHME:

Ybegutecb, 4To Nepes Ha4yaNoM NPOLLeCcca PYYHOTro ynpaBaeHusa (KHOMKa ‘(D‘
3aropaeTca 3e/ieHbiM) WHCTPYMEHT He KacaeTca HWMKaKMX O6BbEeKTOB,
B MPOTMBHOM C/lyyae pobOT MOKET NpPOABUTb HeXapaKTepHoe nosBeaeHue
(Hanpumep, OH MOMXeT ABUraTbCA CaMOCTOATENbHO, 6e3 MpPUAoXKEeHUA

BHELWHMX YCUANIA). B 3TOM c/lydae HaxkmuTe KHOMKYy cbpoca Ha HoJb }*9“{, He
KacasnCb MHCTPYMEHTA.

He HarknmanTe KHOMKyY cbpoca H’“{, KOraa Bbl KacaeTecb MHCTPYMEHTaA.

[na BbIXxOAa U3 pexknuma pyyHoro ynpassieHuns pob6otom UR oTnyctute KHOMKY BKAOYEHUA
I I
‘O‘_ Cpa3sy nocne oTKAYEHMA PeXKMMA PYHHOTOo YNpaBaeHMA KHOMKa BKAoYeHUA ‘O‘

OEeaKTUBUPYETCA Ha 1 CeKkyHAy, nNocsie 4ero CMeHAeTCA 3Ha4YKoM ‘E‘

NMPUMEYAHMUE:

[na MmakcMmanbHO 3GPEKTUBHOIO UCMONb30BAHUA PEXKMMA PYUYHOTO
ynpaB/eHna Bceraa ycTaHaBAMBaiTe NoA3yHOK CKOpoCTM poboTa Ha 100%.

KHonKy cbpoca Ha HoMb }”Bh{ cnepyeT UCNONb30BaTb NPU U3MEHEHUN OPUEHTALLUM
WMHCTPYMEHTa B NpoLEecce py4HOro ynpaBieHus, C Tem YTobbl HeiTpann3oBaTb 3GHEKTbI
rpaBuTaLMU MU USMEHEHNA Harpy3kn Ha poborTa.

Mpun HaXKaTUM KHOMKK NPUBA3KM K OCAM b(—-l nponcxogunT NnosBopoT ocel cucTemol
KOOpPAUHAT MHCTPYMEHTA U BblpaBHMUBaAHUE UX MO H6AMKANLWMM OCAM CUCTEMBI KOOpAUHaT
OCHOBaHH1A, Npn 3TOM Hanpas/eHWe OBUXKEHUA (ﬂOﬂO)KVITel'IbHOE nnn 0TpML|,aTeanoe) He
Y4UTbIBaAETCA. 3TO NO3BONAET NONb30BATENIO YCTAaHOBUTb MHCTPYMEHT CTPOTo ropn3oHTaIbHO

UN BEPTUKAJZIBHO NOC/E €ro nepemeleHna Bpy4Hyto.

OnRobot © 2018 www.onrobot.com
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3.3 KomaHpgbl OnRobot URCap

3.3.1 F/T UeHnrp

Mpu BbINOAHEHUWN 3TOM KOMaHZAbI MPOUCXOAMT NepemeLLeHne poboTa BAO/b YKa3aHHOM OcH,
noka poboT He BCTpeTUT npenAatcTBue. locine KOHTaKTa € npenatcTBMem poboT HayHeT
[ABUraTbCA B NPOTUBOMONOMKHOM HaMpaB/ieHNN, NOKa He BCTPETUT Apyroe npenatcreue. Mocne
3TOro poboT BbIYMCAAET MECTO NOCEPEANHE MEKAY ABYMA NPEnATCTBUAMU U NepemeLLaeTcs
B 3Ty TOYKY.

NPUMEYAHME:

[N OTMeHbI CMeLLeHNA CUAbI/KPYTALLErO MOMEHTA BbINONHUTE KOMaHAy
F/T Houib B Hayane KomaHapl F/T KouTpous. [lepeg 3anyckom
KOomaHapl F/T KouTposbs ybeauTech, 4TO MHCTPYMEHT HE KacaeTca KaKux-
NMB0 06BLEKTOB, B MPOTMBHOM C/lyYae KOMaH1a MOMKET 6bITb HE BbINO/IHEHA
nnu byaeT BbINO/IHEHA C OLUNOKOA.

ccce @

15:58:12

& ®ain

MNporpanna | ¥cranowka | Mepemewenne | B/B | Mypuan |

OrRobot HEX Komanna | rpadmwa | Crpyxrypa | Nepemennuie
= FIT Mpomemyt| =
= Frecraanre nerans || [T LI.EHTp
= T 3adinkcnpoeaTe v nos
T Beraamrs mmn Vv romaras! cobot
= T UenTp
¥ FIT Nonck
= F/T MpomesyTounan T Ock JneTaHLKWA Novcka CucTema KoopAnHaT
= F/T MpomesyTouHan T : mim |OC"“’BE“""‘e "|
= F/T MpomeskyTounan T—— B
T FIT Nepemewerie ABConoTHEIR
= FiTMyTe Fx Ty Tz
T FIT Nepemaueine N Nm Nm
= FiT MyTe
W FIT Kontpons
= Ovanpanne: 10 CKOpoCcTE Nouncka (A, B) YCKOpEHWE
‘1 .
¥ ET Konrpans mm/s mm/s
v = Orupanne: 10 CHOpoCcTh NepeMelerns () 3amenneHue
FIT 3awuTa -
20| mm/s 1200( mm/s?
¢V Move .
@ Waypeint_1 BrlgaTh NpeaynperaeHine NpM A0CTUHEHUM NP AensHbK 3HaYEHNA
= FIT BCTSBWTE AETans
= FIT BeraenTs netans
= T 3adinkcapoeats v nos
= FiT 3atukcaposats n nos
= FIT 3adinkcnpoeats v nos
= T BeraenTe awnk
= -
4] 1] [ »]

@ Feancuui posor

@ |E| CropocTs . J00%

‘ 48 Hazan || Danee B |

Ocb: MapameTp onpeagenset, byaeT v BbINOAHATLCA NPAMOINHENHOE ABUMKEHWE BLOb OCH

X, Y unu Z, nnbo byaet BbinonHATbCA BpaleHue (RX, RY nan RZ). MapameTp nossonser

Bbl6paTb TOJZIbKO O4HY OCb.

AuctaHuma noucka: PacctoaHme oT CTapTOBOﬁ TOYKHU, Ha KOTOPOE KOMaHAa MOXET

nepemellatb poboTa (B 060Mx HanpaBaeHUsx). Ybeantech, 4To yKazaHO A0OCTaTOYHO

6osblloe 3Ha4yeHune, B NPOTUBHOM C/ly4ae CUCTEMA HE CMOXKET HanTn NpPaBUIbHYIO

LEHTPaNbHYIO TOYKY.

OnRobot © 2018

www.onrobot.com



Ucnonb3osaHue nnarnHa URCap 26

MpeaenbHbie 3HaueHUa cunbl/KpyTawero momeHTa (Fx, Ty, Tz): 3To npeaenbHoe 3HaYeHue
o0b6HapyKeHuA. YcTaHOBEHHAs OCb onpeaenseT AOCTYMNHble 3HaYeHMUA CUbI/KPYTALLEro
MOMEHTA, KOTOPbIE MOYKHO MCMO/1b30BaTb B KAYECTBE NpeaesibHbIX 3HAYEHUA.

dnaxkok ABCONOTHDbIN: Ecnn dnarkok yctaHoBAEH, ByAeT NpoBepeHa He TOJ/IbKO
BE/IMUYMHA CUNbI UM KPYTALLETO MOMEHTA, HO U 3HaK.

NPUMEYAHME:

ToNbKO 04Ha U3 ONUMI CUNbI/KPYTALLLETO MOMEHTa MOMKET BbITb aKTUBHA B
KaXXabli MOMEHT BpemeHU. 119 M3MeHeHMA UCNonb3yemoi onummn cbpocbTe
npeaplayllyto (oUncTuTe none), a 3aTem ycTaHOBMUTE HOBYHO.

CKOpOCTb noucka A, B: CKOpOCTb nepemeweHna B npoLecce noncka CTo/IKHOBEHUA.

NPUMEYAHMUE:

YeM HUXKe CKOpOCTb B MpoLecce NOMCKA, Tem ydwle ansa paboTbl ¢
TBEPAbIMU 06 BEKTAMM (TAKMMM KaK METaINYECKME MOBEPXHOCTH),
MOCKOJIbKY 3TO NOMOraeT u3beratb OTKNOHEHWI BCIeACTBME MOMEHTA
MHepuMn poboTa U MHCTPYMEHTA.

Ckopoctb nepemetrteHna C: CKopoCTb NepemMeLleHns Nocae BbIYUCAEHUA LLEHTPAIbHOM
TOYKM U NepemelleHns poboTa K Hel.

YcKopeHue: YcKopeHue npu nepemeleHmm (obwmin napametp gas A, B u C).
3amegneHue: 3amegsieHme npu nepemetteHnn (obwmii napametp ana A, Bu C).

Cuctema KoopauHar: Cuctema KOOPAMHAT, MCMO/Ib3yemas A8 NepemelLeHNa U A8 noKasaHui
JaTymKka. MoKHO BblibpaTb OCHOBaHME WA VIHCTPYMEeHT (B 3aBUCMMOCTU OT CUCTEMB
KoopauHat UR).

BblaaBaTb npeaynpexaeHue (...): Ecan dnarkoK ycTaHOB/IEH, NPU AOCTUKEHUU UK
npesbllleHNN NpeaebHbIX 3Ha4eHU (LLeHTpaibHaA ToUKa He HalaeHa) byaeT nosaBAATbLCA
BCMN/biBatolLee coobueHne (bnokmpoBaHue). Ecnm ueHTpanbHaa TOUYKa HaldeHa,
coobLeHne NoABAsATLCA He byaerT.

Ecnun dnaxkoK CHAT, Bcn/biBatowee cooblieHne oTobpakaTbes He byaeT, ogHako
no/ib30oBaTe/lb CMOXKET paboTaTb € N06bIMK OWMEKaMM, NCNO/b3YA BO3BpaLLaeMoe
3HaYeHMe KoMaHapl.

NHdopmauma 0 Bo3BpaLLaemMbiX 3HaYEHUAX NpuBeAeHa B pasaeneBosspallaemble sHaUeHUs
KOMaHAb! .
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3.3.2 F/T KoHTpoONam

KomaHga F/T KoHTposib NpesocTaBaseT yaobHble GyHKUMKM AN NPOrpaMmMmnCToB
CueHapues, pa3pabaTbiBatoLWMX CLEHAPUM PAaboT C KOHTPOIEM CUJIbI, TAKME KaK NOIMPOBKa,
necKkocTpyiiHaa o6paboTka nau wandosaHune. MHorme us nogobHbIX CLLEeHapUeB MoryT
TpeboBaTh NOAAEPHKAHUA MOCTOAHHOMO CUbI/KPYTALLEFO MOMEHTA BO BPeMsA NepemeLLeHNnn
WMHCTPYMeHTa B onpeaeNeHHbIX HanpasaeHUsX.

KomaHga noaaepkmneaeT NOCTOAHHbIE 3HAYEHUA CUAbI/KPYTALLETO MOMEHTA BA0/1b/BOKPYT
OCel, KOTOPble Ha3HA4YeHbl COMMACOBaHHbIMU C KOMaHAAMM, BbINOJIHAEMbIMU B PaMKaXx
KOMaHAbl F/T KoHTpoJik. KomaHga F/T KOHTPOJIE HEe KOHTPOAMPYET CUAbI B
HanpaB/IEHUM NepPeMELLEHNA NHCTPYMEHTA, ECN A5 NepPeEMELLEHMA UCMONb3YIOTCA
KOMaHAabl F/T Tepememenmne, F/T Iovick M F/T IIyTh.

NMPUMEYAHME:

BcTpoeHHble KoMaHAbl nepemelyeHna UR He MOryT Mcno/ib30BaTbCcA BMecCTe
C KomaHgon F/T KouTpoJsib. BMmecto HUX ana nepemelyeHuns pobota c
KOHTPOJIEM CU/bI CNEAYET UCMNONb30BaTb KOMaHAabl F/ T IlepeMemeHme
MM FE/T Touck.

NMPUMEYAHMUE:

[na OTMEHb! CMELLLEHNA CU/bI/KPYTALLEr0O MOMEHTA BbIMONHNUTE KOMaHAy
F/T Hosib B Hayasne KomaHapl F/T KouTposb. Nepes 3anyckom
KOMaHAabl F/T KoHTpOJsb ybeamutech, YTO MHCTPYMEHT He KacaeTca KaKux-
NMb0 06BLEKTOB, B MPOTMBHOM C/ly4ae KOMaHAa MOXKET 6biTb He BbINOHEHA
nnu 6yaeT BbINOJIHEHA C OLUMOKOM.

& ®ain 15:57:58 CCCC O
Mporpanma | Ycrauoska | Mepememenne | B/B | Mypuan |
OnRobot_HEX Komanna | lpaduka | Crpyxtypa | Mepemenueie
Nepen3anyckon -
= Oxnaaure: 10 — | F/T KoHTpons
= posel=get_actusl_tcp_pose
" 9= i IMA KOMaH Akl
Nporpanna pobora a2 robot
= T Hane L ]
= F[TYCTaHOBMTE Har py3KY
W FIT Nowck CornacoeaHHan och CvcTema KoopguHaT
= FT MyTe 2 OcHoBaHWe ‘v|
X Tx
W FT 3awmTa O o
9 W FITKoHTpone .
§ W FiT Nepemeuiemn
F T
= F[T MpomekyT LIFy ey
= F[TEBCTAENTE AeTank
= F[T 3adkcuposats u nos
= FIT BerasuTe awuk Fz LTz
= FIT e Lo
W FIT Nower
= FiT MpomeskyTounan T [ MokazaTs gononHUTENEHEIE OMLUKA
= F[T MpomekyT ounas T
= FIT MpomeskyTosnas T Cuna (npon.)
W FiTNepemawenne
= FT MyTe
Kp. m. (mpon.)
W FIT Mepemewenme _
=y
v
= Omuaanne 1.0
¥ _FIT KeuTpons =
< Il [»]
. Cropocte el J100% | 48 Hazan || Danee B |
@ Feancnuin pofiar
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CornacoBaHHble ocu Fx, Fy, Fz, TX, TY, TZ: Bbibop cornacoBaHHbIX ocei. Ecim ocb BKAOYEHA
(cornacosaHa), nepemeleHne BAO/b/BOKPYF 3TON OCK OCYLLECTBAAETCA C KOHTPONEM
CUAbI/KPYTALLEro MOMEHTa. B npoTMBHOM cnyyae (OCb He cornacosaHa) nepemelieHme
OCYLLECTB/IAETCA C KOHTPOEeM No3nummn. OCyLw,ecTBASETCA KOHTPOIb ABUMKEHMA NO
BKNHOYEHHOM OCU ANA NOAAEPNKaHNA YCTaHOBNEHHOTO 3HaYeHMUA CUbI/KPYTALLEro MOMEHTA.
HeobxoaMmo BbI6paTb KaK MMHUMYM OZHY COFTaCOBAHHYHO OCb.

Cucrema KoopauHat: Cuctema KOOpAMHaT, UICNONb3yemas aANa nepemeLleHma u ana
nokasaHui gaTtuymka. MosKHO BbIbpaTb CMCTEMbI KOOPAMHAT OCHOBaHME, WHCTPYMEHT,
HacrpamBaeMass (ocHoBaHMe), HacTpamBaeMas (MHCTPYMEHT) B
3aBUCMMOCTU OT cuctem KoopaunHat UR. Hactpamnsaemblie cuctembl KoopauHat
PaccYMTbIBAIOTCA Ha OCHOBE 6A30BOM CUCTEMbI KOOPAMHAT C Y4ETOM NapaMeTpoB
MonepeyHoro HakNoHa, NMpoagonbHoOro HaknoHa u MoBopoTa. [InAa cMctembl KOOpPAUHAT
HacrpamnBaemas (MHCTPYMEHT ) TaK¥Xe MOXHO UCNOJIb30BaTb KHOMNKY MoayunTtb
nonoxxeHue TCP ona ykazaHWA NONOKEHUA CUCTEMbI KOOPAMHAT C y4ETOM MONOXKEHUA
Tekywen TCP. ina NnpoBepKM YCTaHOBAEHHOTO NOMOXEHUA MOXHO UCMOJIb30BaTb KHOMKY
MoBepHYTb UHCTPYMEHT B YKa3aHHoe nonoxeHue [YOAEPKUBATD].

Cuna c nponopuymuoHanbHbIM ycuneHnem «Cuna (npon.)»: s KOHTPOEepa CUbl MOXKHO
YKa3aTb 3TOT NapameTp NPonopLMUOHaNbHOMo yeuneHums. MNpu BOSHUKHOBEHNN CMELLLEHMI
nnu BMbpaLuit NonpobyiiTe yMEHbLUUTb 3HaYEHME YCUIeHua (ycTaHoBMB, Hanpumep, 0,5).

KpyTAwmii MOMEHT ¢ NPOnNopLUOHaAbHbIM ycuneHunem «Kp. m. (npon.)»: Ana
KOHTPOA/IEPA KPYTALLENO MOMEHTA MOYKHO YKa3aTb 3TOT NapameTp NponopLMOHaNbHOMO
ycuneHmsa. NMpu BOSHUKHOBEHUM CMELLLEHWUI UAK BUBpauuii nonpobyiiTe YMeHbLWNTb
3HaYeHue ycunerua (yctaHosus, Hanpumep, 0,5).

®naxokK NMokasaTb AONONHUTENbHbIE ONUUK: YCTaHOBMB 3TOT ¢na>1<0|<, MOXHO NONy4YnTb
AOCTYyn K AONONTHUTENbHbIM NapaMeTpPaM:
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D @aiin 15:5800 CCCC O
[ Mporpamma | ¥crancsxa | Mepemewenne | BB f Mypuan |
OnRobot_HEX Komanpa | papmuxa | Crpyxrypa | Nepemennsie

MepenZanyckon -
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Mporpanma pabora Ums koMar AL @robot
= B Hon: L ]
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W FITKonTpont
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v -
4 1l [r]

Cropors T J100% | 48 Hazan, | | Danee Bp ‘
@ Peanchmi posor

Cuna c uHTerpanbHbIM ycuneHuem «Cuna (MHTerp.)»: [1na KOHTpoAAepa CUAbl MOXKHO
yKa3aTb 3TOT NapamMeTp UHTerpanabHoOro ycuneHua. NMpu BO3HUKHOBEHUU CMELLEHUIA UK
BMOpaUMin NonpobyinTe YyMEeHbLLINUTb 3HAaYEHNe yCuaeHus.

KpyTAwWmii MOMEHT C MHTerpasnbHbiM ycuneHmem «Kp. m. (MHTerp.)»: s KoHTpoaniepa
KPYTALLErO MOMEHTa MOXHO YKa3aTb 3TOT NapaMeTp MHTerpasbHoro ycuneHus. MNpu
BO3HWKHOBEHUWN CMeLLEHUI UM BUBPaUmin NoNpobyinTe yMeHbLUUTb 3HAYEHME YCUNEHWA.

Cuna c pudpdepeHuymanbHbim yeuneHmem «Cuna (audd.)»: na KOHTpoNepa CUIbl MOKHO
yKasaTb 3TOT napameTp aubdepeHLmnanbHOro ycuneHus. Npu BOSHNKHOBEHUN CMeLLLEeHUI
WAn BUGPaLMii NonpobyiTe yMEHbLNTL 3HAYEHNE YCUNEHUA.

Kpytawmit momeHT ¢ guddepeHumanbHbim ycuneHmem «Kp. m. (gudd.)»: Ana
KOHTpO//IEpPA KPYTALLErO MOMEHTA MOKHO YKa3aTb 3TOT NapameTtp anddepeHumanbHoOro
ycuneHua. Mpu BO3HUKHOBEHUM CMELLEHWNIA UK BUOpaLmMii nonpobyiTe yMeHbLWNTb
3HaYeHWe ycuaeHus.

JTa KOMaHAa He BO3BpallaeT HUKaKUX 3HaYeHUN.

YKa3zaHuA no HacTpoike MUA-KoHTpoaAepa CUbl/KPYTALLEro MOMEHTa:

MAO-KoHTpoANEP CUAbI/KPYTALLEFO MOMEHTA HEMPEPbLIBHO BbIUMCAAET 3HaYEHUe
OWNBKM ANA CUAbI/KPYTALLEr0O MOMEHTa, M3MEPEHHOro 4aTYMKOM, CpaBHUBAET
noJlyyeHHoe 3HaYeHue Co 3Ha4YEeHNAMM, YCTaHOBNIEHHbIMM KOMaHZon F/ T
KOHTPOJIBL, W BbINOJHAET KOPPEKLMIO C y4ETOM 3HAUYEHMA OLLUMBKM.

OnRobot © 2018 www.onrobot.com



Ucnonb3osaHue naarnHa URCap 30

MponopuuoHanbHoe ycuneHue: Mpy NPonopuUMoHaIbHOM YCUAEHMUM NPOUCXOAUT
KOppPEeKUMs, MPONOpPLUMOHaANbHAA TEKYLLEMY 3HAYEHUIO ONOKKU. YBENUYEHUE 3TOro
napameTpa NpPUBOAMT K cneaytowmm apdpektam: 6onee bbiCcTpas peaKkums, YpeamepHasn
peakums, yMeHbLleHMe OWKBOK, yxyalleHne cTabuabHOCTH.

MHTerpanbHoe ycuneHnue: MNpu MHTErpasbHOM YCUAEHUM NPOUCXOAUT KOPPEeKL S,
NPonopLUMOHanbHasa Kak BeNNYMHE, TaK U MPOAO0/IKUTENbHOCTU 3HaYEeHUI NnocneaHen
owmnbKu. YBennyeHme sToro napameTpa npmBoamT K cneayrowmm addexktam: bonee
BbICTPan peakuus, YpesmepHana peakuma, ymeHblleHne oWnbok, yxyaweHne
CTabunbHOCTHU.

OuddepeHumanbHoe ycunenue: Mpu agudpdepeHumnanbHOM YCUAEHUN NPOUCXOANUT
KOppeKLMs, NPONopLMOHa/IbHAA BEJIMYMHE U3SMEHEHUS CKOPOCTU /151 3HAYEHUI
nocneaHen oWN6KK. YBENMYEHME 3TOrO NapameTpa NPUBOAMT K Caeayowmm
apdpeKkTam: ymeHbLUEHNE YPE3MEPHOM peakLmn, yBesiMyeHme cTabuibHOCTH.

ECNM KOHTPOAb CU/IbI OCYLLECTBAAETCA CAULWKOM MELANEHHO U MHCTPYMEHT Bpems oT
BPEMeHW NPUNOLHMMAETCA Hag, MOBEPXHOCTLIO, BMECTO TOro YTobbl KacaTbea ee
HenpepbIBHO, NONpobyliTe yBeANUYUTL 3HaYeHUs MponopuMOHaNbHOrO YyCUNeHUsa v
MHTerpanbHOro ycuneHus.

EC/IM KOHTPOAIb CUAbI YPE3MEPHO PearnpyeT Ha U3MEHEHMA U MHCTPYMEHT OTCKaKuBaeT
OT NOBEPXHOCTH, NONPOBYINTE YMEHbLUUTL 3HaYeHMs MPoNopLUOHANbHOIO YCUNeHUs
(van AnddepeHumnanbHOro ycuneHua, ecam sHaveHue bonbue 1).

ECAn KOHTPOIb CUAbI pearnpyeT Ha U3MEeHEHUA CAULLKOM MeAIEHHO U MHCTPYMEHT
NPOAO/KAET CUbHO AaBUTb HA MOBEPXHOCTb MOC/E KacaHuA, Nonpobyite yMeHbLWNUTb
3HayeHue UHTerpanbHOro ycuneHums.

B KauecTBe 06LLEro NpaBMaa PEKOMEHAYETCA UCMONb30BATL CleAyoLME 3HAYEHUA:
1. TMponopunoHanbHoe ycuneHme <5

2. WNHTterpanbHoe ycuneHue < 0,25

3. [OuddepeHumnanbHoe ycunenume < 1

4. CooTHOLIEeHWe NPONOPLMOHABHOIO YCUAEHUA/MHTErPaAbHOro ycuneHms = 10
Cnepytolume 3HaYEHNA MOXKHO MCNO/Ib30BaTb B X04€e HAaCTPOMKU B KadecTBe 6a30BblixX:

Cuna c nponopumoHanbHbim yecuneHnem =1, Cuna ¢ uHTerpanbHbim ycunenmem = 0,1,
Cuna c guddepeHumanbHbim ycunenmem = 0,3

KpyTALLMI MOMEHT C NPONOpUMOHanbHbIM yeuneHnem =0,2, KpyTALmMin MOMEHT ¢
WHTerpanbHbimM yeuneHnem = 0, KpyTawmin momeHT ¢ anddepeHumanbHbIim
ycunenvem =0
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3.3.3 F/T Yxjanka B CTOIKY
KomaHga F/T Ykjamka B CTOIKY BbINOJHAET YKNAAKY B CTOMKY M Pa3bopKy CTOMKM.

Tun: MosKHo BblbpaTb 04HO U3 3HaYeHui: F/T Ctonka nau F/T Pa3obpatb CTONKYy.

3.3.3.1 F/T Cromnka

Mpw BbINONHEHUN KOMaHAbl /T CTornka MNPOU3BOAUTCA NOMCK BEpXa CTOMKMK, a 3aTeEM
3aMycKaeTca N0/1b30BaTeNbCKUIA LMKA YKNAAKKU (Hanpumep, NPon3BoaAUTCA pasmblKaHUe
3axBaTa), MoC/e 3TOro BbINOAHAETCA BbIXOA. KOMaHAa OTCAEXKMBAET KOJIMYECTBO YI0MKEHHbIX
06BEKTOB, YTO NMO3BOJIAET IETKO ONPEAENATb 3aMN0NHEHHOCTb CTONKM. KoMaHaa TakKe
no3ssonseT pabotatb c 06bEKTAMM NEePeMEHHOM TO/LLNHDI.

NPUMEYAHMUE:

[na OTMEHbl CMELLLEHNA CUbI/KPYTALLEro MOMEHTA BbIMONHUTE KOMaHAy
F/T HoJsib B Hayase KOMaHabl F/T Cromnka. [lepes 3anyckom KomaHabl
F/T Cronka ybeauTecb, YTO MHCTPYMEHT HE KacaeTcs KakKnx-nnmbo
06BbEKTOB, B NPOTUBHOM C/ly4ae KOMaHAa MOXKET ObITb He BbINOJAHEHA UK
6yaeT BbINoMHEHA C OLWMOKOIA.

@ ®aiin 15:54:40 CCCC O
Nporpanna | Ycranosxa | Mepemewenne | B/B f Mypuan |
OnRobot_HEX_Stacking Konanna | Tpadmka | Crpyxrypa | Nepemennsie |
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@ Feanciui pebar

Cucrema KoopguHat: CucTema KoopauHaT, UCNoJib3yeMas gaa nepemeLleHns n ans
nokasaHuit gatymMka. MoxKHO BbibpaTb OCHOBaHME WU MIHCTPYyMEHT (B 3aBUCUMOCTHM OT
cuctembl KoopauHat UR).

CrapToBoe nonoxeHue (SP): CTapToBO€e NOJIOKEHNE MOXKHO ONpPeae/iTb KOHCTaHTOM,
Hanpumep, p(1,2,3,4,5, 6], 1mbo nepemeHHOW. 3HaYeHME AOIKHO BbITb BONbLLE, YEM
BbICOTa NOJIHOWN CTOMKMU.
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MNepemeHHas yncna 06bEKTOB: ITa NepeMeHHan UCNoAb3yeTcA ANA NOACYETA KOIMYECTBA
YCMELWHO Y/I0XKEHHbIX B CTOMNKY 06BbEKTOB. BBEAUTE MMA NnepeMeHHON, onpeaeneHHoe
paHee, n yKkaxute 3HadeHue 0. (Mpumep: ncnonbsyite BCTpoeHHyo B UR KomaHay
HasHauyeHuna item 1 := O B paspgene «[lepes 3anycKom» Ballein NPOrpaMmbl).

Ocb: Ocb, BAO/Ib KOTOPOW BbINOMHAETCA YKAaAKa cTonku (X, Y nam Z).

Hauano B SP: Eciin dnaXkoK yctaHoOB/IEH, B Hayasie BbINOJIHEHMS KOMaHAabl byaeT
BbIMOJIHEHO NepeMeLl,eHNe B CTapToOBOE NosioxeHue (SP).

3aBepweHue B SP: Ecnv ¢naXkoK YCTaHOB/EH, B KOHL,E BbINMO/JHEHUA KOMaHAbl byaeT
BbINOJ/IHEHO NepemeLLeHNe B CTapToBoe nonoxkeHue (SP).

Makc. gucranuyma (D): AncTtaHumMsa oCTaHOBKKM BAOJIb YKa3aHHOM ocu. BennunHa nsmepnercs
OT CTapTOBOro NonoxKeHuaA (SP) 1 aonxKHa 6biTb 60blLE, YEM pa3mep NOHOM CTOMKKU. 3HaK
YKa3bIBaeT, B KAKOM HanpaB/ieHUN OCU NPOU3BOAMUTCA YKNAAKA CTOMKMU.

TonwwmHa obbeKTa (i): TonwmHa yknaapiBaemblix B CTOMKY 06bEKTOB.

Makc. Yyncno o6beKToB: MNapameTp onpepensaeT, CKONbKO 0B6BEKTOB MOXKET BbITb YNIOXXEHO B
CTONKY, T.€. NPU KaKOM KOJINYECTBE Y/IOKEHHbIX 06BHEKTOB CTOMKA CYMTAETCA NOSMHOMN.

OrpaHuueHue cunbl: OrpaHuyeHne cuabl N8 NOUCKa CTONKHOBEHMA B NpoLlecce
0bOHapyXeHuna Bepxa CTOMKM.

OrpaHuueHue Kp. m.: OrpaHmMyeHmne KpyTALLEro MOMEHTa AJ1A NOUCKa CTOIKHOBEHUA B
npouecce obHapyXeHNA Bepxa CTOMKMW.

CKopocTb: CKOpOCTb NepemMeLLLeHNA B NPOLLECCE NOUCKA Bepxa CToNKK. (m/c, pag/c)

NMPUMEYAHMUE:

Yem HUMKe CKOPOCTb B NpoLecce NoMcKa, TeM ydlle ana paboTbl C
TBEPAbIMU OO6BEKTAMM (TAKMMM KaK METaINYeCKUE MOBEPXHOCTH),
NMOCKO/IbKY 3TO NomoraeT nsberatb OTK/IOHEHWI BCAeACTBME MOMEHTA
MHepumm poboTa U MHCTPYMEHTA.

YckopeHue: YcKopeHue npu nepemeLteHnu.
3ameaneHue: 3amegneHune nNpu nepemeLLeHnn.

MynbTUnAMKaTop nepem.: MapameTtp onpeaenseT, CKObKO pas NPYMEHSEeTCA yKasaHHoe
npesenbHoe 3Ha4YeHNe CKOPOCTU U CUAbI/KPYTALLLEFO MOMEHTA, Korga poboT He BbINoHAET
NMOMUCK Bepxa CTOMKMK, a ABUKETCA B CTAPTOBYHO TOUKY UK OT Hee.

BblgaBaTtb npegynpexaeHue (...): Ecam dpnaxkok yctaHoBAeH, BChbiBatowee coobuieHune
(6nokmpoBaHue) byaeT NoABAATLCA, ECAN CAeayoLWmMii 06beKT He 0bHapyKeH, Mbo ecan
CTOMKa NosiHasn.
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Ecnn dnaxkoK cHAT, BcnabiBatowee coobuieHme oTobpaskaTbea He byaeT, ogHaKo
no/ib30BaTe b CMOXKeT paboTaTb € N06bIMM OLLIMBKaMM, NCMONb3YA BO3BPaLlaemoe
3HayYeHne KomMaHapl.

NHdopmauma o Bo3BpaLLaeMbix 3Ha4YEHUAX NpMBeaeHa B pasaesne Bosepawiaemble
3HaueHuAa KomaHab! F/T YKnagKa B CTONKYy.

3.3.3.2 F/T Pa30oBpaTb CTOIKY

Mpw BbINONHEHUN KOMaHAbl F/T PaszsobpaTh CTONKY MPOU3BOAUTCS NMOUCK BEpXa
CTOMKM, a 3aTeM 3aMnyCcKaeTca No/b30BaTeIbCKUI LMKA Nnogbema (Hanpumep, NnponssoamTca
CMbIKaHWe 3axBaTa). KomaHaa oTCAeXKMBaEeT KOIMYECTBO B3ATbIX U3 CTONKM 06EKTOB, UTO
NMo3BO/IAET IErKO onpeaensTb MOMEHT, KOrga CTornka onycreeT. KomaHga Tak»ke nossosser
paboTaTtb c 06bEKTAMM NepeMeHHOM TOLWMHbI.

NMPUMEYAHMUE:

[NA OTMeHbl CMeLLEeHNA CUbI/KPYTALLLEro MOMEHTa BbINOJHUTE KOMaHAy
F/T Hosib B Hayane KomaHabl F/T Cromnka. Mepes 3anyckom KOmaHabl
F/T Cronka ybeguTtecb, YTO MHCTPYMEHT HE KacaeTcsl Kaknx-1mbo
06BEKTOB, B NPOTUBHOM C/ly4ae KOMaHAa MOKET ObITb HE BbINONHEHA UK
6yaeT BbINoMHEHA C OLWMOKOIA.

D dain 15:54:36 CCCC O
Nporpanna | Vcrawcexa | MNepememenns | B/B | Mypuan |
OrRobot_HEX_ Stacking Komanna | Fpaduka | Crpyxtypa | Mepemenucie
¥ Mepea3anycxon
= Owwaaums: 1.0 F/T Yknapka B cTONKY

= stack_pose=Foint_1

VIMA KOMaH kI Tun @
= dastack pose=Paint 2 2
¥ Nporpanna pobora [ | [FIT Pazobpats cT..[+] robot

= FiT Hone
= stack items=0
= destack_items=0

¢ W Unkn 1pas

CUCTEME KOOPAVHET
[ocHoparme [~]

CTapTogoe nonoxeHwe (5P) MepemerHan 4yicna obtekToB
TV @ |destack_pose | |destack items ‘v|
= BcnAklBaKO L, 88 OKH
§ W FTCronka (npwvmep: p[1, 2, 0, 0, 0, O] naw (npum.: item_1, put item_1 := 0 in Before
= Bennusawuss ok NEPEMEHHAS) Start)
= FiT Hone B
= stack_tems=0 [l Ha4ano & SP [[] 3aBepwenne B SP
= destack_tems0 [SEd
? f L;"“:nlppaz . Makc, gucTaHuwa (D) TonwwHa obeexTa (i) Make, 4mcno obbekTos
asobpath cTonky
10/ mm 1| mm 5
¢ ¥ FTCronka CKOPOCTh YeKopeHWe 3ameaneHne
= Benasisanoiee okH mm/s 1200| mm/s? 1200] mm/s?
OrpaHu4eHne cikl OrpaHU4eHrE Kp. M. MyNb TUMAWKATOP Nepem.

BelfaTe NpeynperkieHle Npu NMpeBLllEHUN NPE fefkHbIK SHEHEHNA

REPL ===
R I - [t [ s ]

Cuctema KOOpAWUHaT: Cncrema KOOpPAWHAT, ucnoab3dyeman ana nepemelleHna n gna

nokKasaHui gaTtymka. MoxKHO BblbpaTb OCHOBaHME WK VIHCTPYMEHT (B 3aBUCMMOCTM OT
cucTembl KoopamHat UR).
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CrapToBoe nonoxeHue (SP): CTapToBoe NOOXKEHNE MOXKHO ONpeae/MTb KOHCTaHTOMN,
Hanpumep, p[0.1,0.2,0.3,0.9,0.8,0.7], 1mMbo nepemeHHOM. 3HaYEHNE A0KHO
ObITb BbILWE, YEM BbICOTA MNOJIHOM CTOMKMU.

MepemeHHan Yyncna 06BLEKTOB: Ta NepeMeHHas UCNosb3yeTca AN NoAcYeTa Ko/IMYecTBa
yCMeLwHo B3ATbIX U3 CTOMKM 06bEKTOB. BBeguTE MMA NepeMeHHoM, onpeaeieHHoe paHee, u
yKaxkuTe 3HayeHwue 0. (Mpumep: ncnonbayiiTe BcTpoeHHyto B UR KomaHAay HasHaueHun
item 1 := 0 B pa3sgene «llepes 3anyckom» Ballei NporpaMmbil).

Ocu: Ocb, BAO/Ib KOTOPOW BbINOHAETCA pa3bopKa cTonku (X, Y uau Z).

Hauano B SP: Eciin dnaXkoK yctaHoB/IEH, B Hayasie BbINOJIHEHMS KOMaHAabl byaeT
BbIMOJIHEHO NepeMeLL,eHNe B CTapTOBOE nosoxeHue (SP).

3aBepueHue B SP: Ecnv ¢dnaXKoK yCTaHOB/MEH, B KOHLE BbIMO/NIHEHMA KOMaHAbl byaeT
BbIMOJIHEHO NepeMelleHne B CTapToBOe nosoxeHue (SP).

MakKc. aucraHuua (D): AMcTaHUmMsa OCTaHOBKM BAO/b YKa3aHHOM ocu. BenmunHa nsmepserca
OT CTapTOBOrO NoJI0XKeHua (SP) n gonkHa 6biTb 60/bLLE, YEM PasmMep NMOJTHOM CTOMKKU. 3HAK
YKa3blBaeT, B KAKOM HanpaB/JeHMM OCU NPON3BOAMUTCA Pa3bopKa CTOMKM.

TonwmHa obbeKTa (i): TonwmHa yknaabiBaemMbix B CTOMKY 06EKTOB.

Makc. Yyncno o6beKToB: MNapameTp onpepensaeT, CKONbKO 06BbEKTOB MOXKET BbITb B3ATO U3
CTONKMU, T.€. NP Kakom Koim4yecrtse B3ATbIX 06BEKTOB CTOMKA CYMTAETCA I'IVCTOVI.

OrpaHuueHue cunbli: OrpaHUyYeHne cubl AN NOUCKa CTONIKHOBEHMA B NpoLecce
0bHapyXeHuMna Bepxa CTOMKN.

OrpaHuuyeHue Kp. M.: OrpaHnYeHne KpyTALWEero MOMeHTa AN NOUCKa CTO/IKHOBEHUA B
npouecce o6HapyXeHUA BEPXA CTOMKMW.
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CKOpOCTb: CKOpOCTb nepemeweHna B npouecce NnonCKa Bepxa CTONKU.

NPUMEYAHME:

YeM HUKe CKOPOCTb B MpoLecce NOMCKA, TeM Nydwe ansa paboTbl ¢
TBEPAbIMU 06bEKTAMM (TAKMMUM KaK METANIMYECKME NOBEPXHOCTK),
MOCKOJIbKY 3TO NOMOFaeT M3beratb OTKNOHEHWIA BCNEACTBME MOMEHTA
nHepumm poboTa U NHCTPYMEHTA.

YckopeHue: YcKopeHue npu nepemeLteHnu.
3amepneHue: 3amegsieHne Npu NepemeLLeHnm.

MynbTMNAMKaTop nepem.: NapameTp onpeaenaeT, CKObKO Pa3 NPMMEHAETCA YKazaHHoe
npesenbHoe 3Ha4YeHNe CKOPOCTU U CUAbI/KPYTALLLEFO MOMEHTA, Korga poboT He BbINoHAET
NMOMUCK Bepxa CTOMKM, a ABUKETCA B CTAPTOBYH TOYKY UK OT Hee.

BblaaBaTb npeaynpexaeHue (...): Ecan dnaxkoK yctaHoB/eH, BenabliBatolee cooblieHme
(6nokupoBaHuMe) byaeT NoABAATLCA, €CN Cneaylolmii 06BEKT He 0BHapyKeH, Mnbo ecu
CTOMKa nycras.

Ecnv dpnarkoK cHAT, BcnbiBalowee cooblieHme oTobparkatbea He byaeT, ogHaKo
Nonb30BaTe/lb CMOXET PaboTaThb € Nt0ObIMM OLWIMOKAMM, MCNONb3YA BO3BpaLLAemMoe
3Ha4yeHune KomMmaHAabl.

NHdopmauma o Bo3BpaLLlaeMbix 3Ha4YEHUAX NpMBeAeHa B pasaesie Bosgpawiaemble
3HaueHuAa KomaHab! F/T YKnagKa B CTONKYy.
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3.3.4 F/T BadpuxcupoOBaTE M HNOBEPHYTh

CHauana cnegyeT yCTaHOBUTb 06BEKT, KOTOPbIM HEOOXOAMMO BCTaBUTb B pa3bem, TaK YTOObI
OH YKa3blBan B NPaBU/IbHOM HaMpaB/JeHMM W pacnonaranacs B6ansn pasbema.
OKOH4YaTeNnbHOE NONOXKEHWNE ONpesenaeTca KomaHaon F/T BabukcupoBaTh U
noBepHyTh. KOMaHAa nepemeltaeT 06BEKT € 3a4aHHOM NpeaenbHOM CMA0M, NMOKA He
byaeT AOCTUrHYTa 3a4aHHanA rybuHa BCTaBKM, a 3aTEM MPOU3BOANUT KOPPEKTUPOBKY B
cnyyae HeobxoauMoCTH.

NPUMEYAHMUE:

BakHo ycTaHOBUTbL TCP (LeHTpanbHYIO TOYKY MHCTPYMEHTA) Ha CaMOM Kpato
obbeKrTa.

NPUMEYAHMUE:

11 OTMEHbI CMeLLEeHNA CUJIbI/KPYTALLLErO MOMEHTa BbINOJIHUTE KOMaHY
F/T Hojsib B Hayane KoMaHabl F/T 3admUKCHUPOBAThL M [NOBEPHYTH.
Mepen 3anyckom KomaHabl F/T 3abukCcHUpOBaThL ¥ MOBEPHYTH
ybeamTech, UTO MHCTPYMEHT He KacaeTca Kaknx-1mbo o6beKkTos, B
NPOTUBHOM C/ly4ae KOMaHa MOMKET ObITb HE BbINOJIHEHA UK ByaeT
BbINO/IHEHA C OLUMOKOMN.

& Pain 15:5808 CCCC O
Nporpanma | ¥crawcexa | Mepememeuna | B/B | Mypuan |
OnRobot_HEX Komauna | lpajmuka | Crpyxtypa | MNepemenncie |
W R 3awuta -
¢V FTKontpons F/T 3achukcupoBaTbh U MNOBEPHYTh
@ W FIT Nepemewatn
= FIT MpomescyT 1IMA_ KOMaH 4kl ™n i R bok
= T BeraenTy petant [ [HacTpaveaemuii [+ ! rooo
= F[T 3adukcnposars u nos
= FIT BorasnTh AUk L | cCornacoearHocTe Mo [v] X [w] ¥ WlrRx [¥IRY [¥]RZ ocu
= FIT LenTp
T EIT Noner HarkuMHoe yewave OncTaHuna (d)
= FfT MpomesxyTouHas T N mm

: Ei ;pr"”w‘wm”a’ N OrpaHN4eHNe Kp. M. MosepHyTh (a)
pomecyT ouHan T i ﬂ B
W FIT NepemewsHue 0. 2[R0
= FT e
W FIT Nepemewenue
= FTNyTe
W FIT KonTpone
= Omnnanme L0
W FIT KonTpane
= OwupaHne 1.0
W FIT 3awnta
W Movel
8 Waypoint_1
= FIT BerasnTe aetans

= F[TBCTaBWTE AeTank
= F[T 3adinkcupoBaTe 1 nos
=[FT 3adukenposaTe v noel + [IMNokazaTk 40N0AHMTEALHEIE OMLWK
4 »

| ‘ I | | | Bblﬂ,aTb npegynpexgedHne, ecnm npefefeHele 3Ha4YeHNA He LOCTUMHYThI

@ Feanchuii poor

@ IE‘ CropocTs =l _N00% | 48 Hazan, || Lanee Bp ‘

dnaxkn CornacoBaHHocTb No X, Y, RX, RY, RZ: BctaBKa BbINO/IHAETCA MO OCU Z CUCTEMDbI
KOOPAMHAT UHCTPYMEHTa. [1Ns8 KOMNEeHcaLMM BO3SMOKHbIX OLUMBOK NO3MLIMOHMPOBaAHMA ANs
ocTaBLlumxcs ocet (X MY gns npofosibHoOro nepemetteHuns n X, Y u Z ans spaweHna) MoXKHO
YCTaHOBUTb CBOBOHOE NepemelleHMe.
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HaxkumHoe ycunme: NapameTp UCNONb3YETCA AN1A KOHTPOAA CUNbI ANS aKKYPATHOM BCTABKM
obbeKTa B OTBEpPCTHE.

DOucranuma (d): AuctaHuma OT CTapTOBOM TOYKM BAOJIb OCU Z (B cMCTeMe KoopauHaT
WMHCTPYMEHTA).

OrpaHuueHune KpyTawero MomeHTa: B xoae $asbl BpalleHUA 3To orpaHnyeHmne
NCMO/b3YETCA A/1A 3aBepLIEHNA ABUKEHUA. Yem HUKe 3HaueHue, TeM aKKypaTHee
BbIMO/IHAETCA BpaLleHue.

BpaweHue (a): Yron noBopoTa BOKPYr 0Ch Z B CUCTEME KOOPAMHAT MHCTPYMEHTA.

MokasaTb A0oNONHUTE/IbHbIE ONLUMKN: YCTAHOBMB 3TOT G1IaXKOK, MOXKHO NOAYYUTb AOCTYN K
OOMNONHUTENbHBIM NMapameTpam:

& Pain 15:58:09 CCCC O
Nporpanna | ¥crancexa | Mepememeuna | B/B | Mypuan |
OnRobot_HEX Komauna | lpajmuka | Crpyxtypa | MNepemenncie |
¢ W FTKontpons -
¢ ¥ arnepencuens | FfT 3achMKcUpoBaTh U MOBEPHYTH
= F[T Mpomeiyt
= FTBcTaeuTe AeTans 1MA KoMaH A5l Tun _ 2 robot
= FT 3ascuposare v nos | | [HacTpaveaemuii [+
= FT BCTaBuTe aume
= T Wenh COrNacoBaHHOCTE Mo [¥] X [¥] v WlRX [W]RY [¥]RZ ocw
W AT Nounek ' |
= FIT MpomescyToamas T HamuMHoe yeuane OncTaHuma (d)
V :IrrFl:r oo HEHme Kp. " Tb (n)
EpEm &l EHM S
0,2 Nm 45|
iy [ o7 T
¥ T Nepewewenne MpoBEpUTE N2MEHEHWE CUIE Nocne MNpOBEpWUTE LENeBoi kKp, MOMEHT Nocne
o [ %  s0%
FIT KoHTpans
= OxmupaHue: 1.0 Llenegoe U3MEHEHNE CJIEI LieneBoil NoKazaTeNb KpYTALLEro MOMEHTE
¥ AT Koutpons N Nm
= DmnpaHue 1.0
T FIT 3awnra CKOpOCTh MOBOPOTE Wcnonb3oBaTs HAaCcTpauBaemoe
¢ W Movel g [] sHavenne yenesoro kpyTAWero
0,573|%/s
o Waypoint_1 MOMEHTE
= F[TECTAENTE AeTank
= FTBerasnTs petans Ycunenne
= F/T 3ahmkcnposaTs v noel___| 0,25
= F[T 3agukcnporaTe U nog
=T 3athuncnposare v noe_v MoKa3aTe LONOAHUTENLHEE OMNLWKA
[ »
L] ! | L] BelgaTs NpegynpeskaeHne, eci NpefensHele SHAaYEHWA HE JOCTUrHY ThI

Cropocte =——d_N00% | 48 Hazan || Danee B ‘
@ Feanchuii poor

MpoBepuTb M3MeHeHUe cunbl nocne: Mocne Toro Kak 06bEKT NPUBANIUTCA K AHY OTBEPCTMS,
aKTUBMPYETCA «MPOBEpKa yaapa». 3HaueHue npeaenbHoro NpubanxeHna obbekta K gHy
OTBEPCTUA 3343€eTCA B MPOLEHTax OoT AUcTaHumu.

MpoBepuTb LeneBoit KpyTawmii momeHT nocae: B xoge ¢asbl BpalleHUs nocse NoBopoTa
Ha yKa3aHHOe YMC/10 NPOLLEHTOB OT yr/1a NapameTpa BpaweHue (o) akTMBMpyeTCA NpoBepKa
L,EeNeBoro KpyTALLEro MOMEHTA.

LleneBoe nameHeHue cunbl: B npoliecce BCTaBKK, NOC/E TOrO Kak NpoiiaeHa 4acTb
AncTaHuMu (AucTaHuma), yKasaHHas B NpoLeHTax B napametpe NMpoBeputb UsmeHeHue
CUANbI NOCAe, BbINONHAETCA NPOBEpPKa CUAbI. MPoBEPKa CUAbI BbINOHAETCA AN KOHTPONSA
BCTaBKM pa3bema (pasbem A0/xKeH 6biTb BCTaBeH NOMHOCTbIO). 3TO 3HaYEHNE MOXKHO
3a4aTb C NOMOLLbIO NapameTpa LieneBoe nsmeHeHue cunbl. [IHO pasbema cyMTaeTcA
AOCTUTHYTbIM, KOTAa BEIMUYMHA CUIbl PaBHA UK NpeBbilaeT cymmy BeanduH HaxkumHoe
ycunue 1 Llenesoe nameHeHue cunbl.
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LieneBoi noKasarteib KPyTALETro MOMEHTA: 3HaueHMe KPYTALLEro MOMEHTa, NPY KOTOPOM
npekpalLaerca pasa BpaLleHUs.

Ucnonb3oBaTb HacTpaMBaemoe 3HaYE€HUE LLe/IeBOrO KPYTALLLErOo MOMEHTA:
YcTaHoBuTe GNaXKOK, YTOObI YCTAHOBUTL COBCTBEHHOE LLENIEBOE 3HAYEHUE KPYTALLETO
MOMEHTA.

CKopocTb BpaweHuA: CKOPOCTb BPALLEHUSA B Xxo4e (asbl BpalLeHus.

YcuneHue: MapameTp ycuaeHUa aAns CUibl U KPYTALWEro MOMeHTa. o ymoyaHuio
YyCTaHOBNEHO 3HayeHune 0,5. Yem meHbLUe 3HaYeHne, TeM TOYHEee BbIMOAHAETCA KOHTPO/1b
Ha*XMMHOWM CU/bl BCTaBKW.

BbigaBaTb npegynpexaeHue (...): Ecnvn dnaskok ycTaHoBAEH, NOABASAETCA BCN/biBatoLlee
coobueHne (610KMpPOBKA), €CNKN BCTaBKY BbIMOJIHUTL HE yAanoch.

Ecnv dpnarkok cHAT, BcnbiBalowee cooblieHme oTobparkatbea He byaeT, ogHaKo
Nonb30BaTe/lb CMOXET PaboTaThb € Nt06bIMM OLWIMOKAMM, MCNONb3YA BO3BpaLLaemoe
3Ha4yeHune KomMmaHAabl.

NHdopmauma o Bo3BpaLlaeMbix 3HAa4YEHUAX NpUBeAeHa B pasaesie Bosepawaemble
3HaueHuAa KomaHabl F/T 3adpuKkcuposatb U NOBEPHYTH.
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Bce komaHab!l UR B cocTaBe KomaHapl /T SBammTa 6yayT BbINOAHEHbI, 04HaKo poboT

OCTaHOBUTCA Npu AOCTUXKEHUN OAHOTO U3 YCTAHOB/IEHHbIX NpeaeNbHbIX 3HaYEHU.

OrpaHuyYeHne cubl MOXKHO COBMECTUTb C BHELUHMM CUTHa/I0M BBOAA/BbIBOAA (Hanpumep:
stop if Fz>5 AND digital_in[7] == True).

NPUMEYAHME:

na oTMeHbl cmeleHna CMﬂbI/prTﬂLLI,EI'O MOMEHTa BbIMO/IHUTE KOMaHAY

F/T Hosib B Hayane KomaHabl F/T 3ammTa. Mepen 3anyckom KomaHabl
F/T 3Bammra ybeauTtecb, YTO MHCTPYMEHT HE KacaeTcs Kakux-1mbo
06BEKTOB, B NPOTUBHOM C/lydae KOMaHAa MOMKET NPOAO0/IKaTb BbIMNOHATLCA
nocne AOCTUMKEHUA YKa3aHHOro NpeaeibHOro 3HaYeHuaA CUbl/KpyTaLLero
MOMEHTa.

& dain

15:58:02

Nporpanna | ¥cranceka | Mepenemenne | B/B | Mypuan |

ccce @

OnRobot HEX

= posel=get_actual_tcp_poseg
Mporpanna pobora
= F/T Hone
=3 F[T ¥cTaHOBW T HAErpy3Ky
W FT Nonek
=R MyTe
W FT 3awuta
¢ W FTKonrpons
@ W FIT Napamewenu
= FT MpomesyT
= F[TBcTaenTe geTans
= F/T 3athMKEMpoBATE W NOE
= F[T BCTEENTE AWK
= F[T Lientp
¥ AT Nowek
= F/T MpomesyTodHas T
= F(T MpomMeskyTodHas T
= T MpoMaskyT ouHas T
W FIT Nepemewsnne
= ET MyTe
W FIT Nepemewenme
= FTNyTe
W FIT KenTpone
= OMmnaHue 1.0
W FIT KonTpone
= OxcmpaHue: 1.0

 Firsaunra

[ i

-

[]

Konanna | rpadmka | Crpykrypa | Nepemennuie

—|F/T 3awmra

1IMA KomaH el
@ robot

KomaHay 3allnTa MOXHO MCNoNL30BaTE ANA OCTEHOBKN pofoTa B Cy4ae CTONKHOBEHNWA,
KoMaHga KOHTPOIMPYET, HEe JOCTWUIHYTE 1M YCTEHOBNEHHEIE NPEAekHEIE SHEYEHWA CUNk
WIW KpYTAWEro MOMEHTa BO BPEMA BhiNoNHEeHNA poboTom AeACTEWA, onpe feneHHbIX
KOMaHAOoM 33WmnTa,

YKaMNTe NpefekHele 3HYEHWA YCUINA/KPYTALLEro MOMEHTE, NPKW KOTOpLIX BeINONHASTCA
OCTEHOBKA (HyNeBkle 3HEYEHUA By0YT NPONFHOPUPOBEHRI)

CUCTEME KOOPAWUHET
OcHoBaHNE

x]

Mpegen FT [¥] ABconio THEIR
& F Fz F3D
Tx T Tz T3D

[IMokasaTb foNOAHMTENbHEIE OMLMK

@ Feancuuin poor

@ IE‘ Cropocts =l J100%

| 48 Hazan || Danee Bp ‘

Cuctema KoopauHat: CUcTeMa KOOPAMHAT, UCNoib3yemMasn ANA NepemeLleHns u ans

NoKasaHum AaTynka. MoxxHo BbI6paTb OcHOBaHME WIN VIHCTPYMEHT (B 3aBNCUMOCTHN OT

cuctembl KoopauHat UR).

OrpaHuueHune cunbl/KpyTtauwero momeHTa «fMNpegen F/T»: 310 npeaenbHoe 3HaveHMe
obHapyKeHUsa. MoXKHO yKa3aTb OHO UM HECKObKO 3HauveHui: Fx, Fy, Fz, Tx, Ty, Tz, F3D,

T3D. B atom cnyyae npu AOCTUNKEHUMN KAKOro-1Mb0 M3 yCTaHOBIEHHbIX 3HaYeHUM

cpabaTbiBaeT OCTaHOBKa. HyneBble 3HaYeHUs UrHOPUPYIOTCA.

Ecan YCTaHOB/NEH d)]'la)KOK A6COI1IOTHbIVI, 3HaK BBeAEHHbIX 3HAYeHUI He Y4nUTbIBaETCA

(Hanpumep: stop if |Fz| > = 3). Ecnn dnakoK CHAT, 3HAK 3HaYeHUs onpeaenset, Kak

6yaeT paccunTbIBaTLCA NOPOroBOe 3HauYeHMe (Hanpumep: stop if Fz > = 3 uau stop if
Fz <=-3)
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MoKasaTb AONOAHUTENbHbIE ONUUKU: YCTaHOBMB 3TOT d)namm(, MOXHO NOoNy4YnTb A0CTYN K
AONONHUTE/IbHbIM NMapamMeTpam:

Q wain 15:57:38 CCCC O
Mporpanna | Ycranoeka | Mepememenne | B/B | Mypnan |
GnRobot_HEX Konanna | lpadmuka | Crpyktypa | Mepemennbie

Mepen3anycxon o
= O anme: 10 —|F/T 3awuTta
= posel=get_actual_tcp_pose
e s | i comaa @ obot
= 7 Har L ] 1
= FITYCTaHOBUTE Harpyzky KomaHay 3alTa MoMHO WCNDAk30BaTe ANA OCTaHOBKW poBoTa B ciydae cTONKHOBEHWA,
W T Nonck KoMaHAa KOHTROoAMPYeT, He AOCTUrHYTEl W YCTAHOBNEHHLIE NPefekHEIe SHIHEHNA Ciksl

= FIT MyTe N KPYTALEr 0 MOMEHTS BO BPEMA BINONHEHUA poBoToM Jelic TEWIA, onpefensHHLX
v KOM3HAOA 33K Ta,
¢ W FTKonTtpons a—

& W AT Nepemeu e YKamTe NpefenbHble 3Ha4YeHWA YCUINA/KPYTALLEro MOMEHTa, NP KOTOpLIX BeINONHASTCA

= FIT Mpomencyt OCTaHOBKa (HyneBkle 3Ha4eHNA ByoyT NPONFHOPUPOBEHEI)

= FTBcTaMTs AeTane CUCTEMa KOOpPAWHET
= F[T 3admkcnposate 1 nos OCHOBaHNE |'|
= F[T BCTABUTE AUMK
= FIT LenTp
¥ FIT Nomex Mpesen FT [¥] AGconio THLIR

= F(T MpomescyTouHas T

FX F3D

F Fz
= BT MpomenyT odHas T— I—jl
W FIT Nepemewenne T T Tz T3D

W FIT Nepemawenme
= FT MyTe

¥ FIT KonuTpons
= OMcmpaHue 1.0

MoKazaTe QONOAHUTENEHEIE oMLK
FIT Kontpone

— 1| CIMomumo npenena FIT, 0cTaHaBAMBATLECA, €CaK digital_in[ ] =
4] i 0
Q4[] e |

Cumynauna
. CropocTe ':DIUU% | 48 Hazan || Lanee Bp ‘
@ Feanciui pofer

Ecnn ycraHosneH ¢pnaxok Momumo npeaena F/T, octaHaBAnBaTbCA, €CNU..., ByAeT TakKe

KOHTPO/IMPOBATbLCA YCTAHOBNEHHbIN CUIrHaN BBOAA/BbIBOAA, U MPW BbINOJHEHUN
YCTaHOB/IEHHOTO YC0BUA (MOMMMO LOCTUNKEHWNA OrPaHUYEHUA CUAbI/KPYTALLErO MOMEHTA)
poboT byaeT octaHoBneH. (Hanpumep: stop if Fz>5 AND digital_in[7] == True).

3Ta KOMaH4a He BO3BpaLLaeT HUKAKUX 3HAYEHMI U OCTaHaB/IMBaET NPorpammy no
OOCTUXKEHUW NPeSEeNbHOIo 3HAYEHUA.
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3.3.6 F/T BcTaBuTE SILKUK

CHauana cnegyeT pacrnonoKnTb 06bEKT B6AU3M OTBEPCTUS U HaUaTb BbINOJIHEHNE
nporpammbl U3 HaKJIOHHOIO noJsioxeHus (a). B dpase A, ecnm Kpait oTBEpCTUA He HalaEeH,
KOMaHAa byaeT nepemellatb 06beKT BAONb YCTaHOB/EHHOW ocu (Hanpumep, Z). B dase B
(HeobnasaTenbHas $asa) MOXKHO HaUTU APYroi Kpak oTBepcTUs (Hanpumep, 6oKoByto
CTOPOHY oTBepcTus). B pase a meHseTcs opneHTaumMsa 06beKTa U NPOM3BOANTCA €ro
BblpaBHMBAHME OTHOCUTE/IbHO OTBEPCTUA (MONb30BaATE b AOMKEH 334aTb NPaBU/bHbIN
yron). HakoHeL, npon3BoauTCA BCTaBKa ob6beKTa (BAOAb OCK, onpeaeneHHoM B dpase A) Ha
OCTaBLUYOCA rNyOUHY BCTaBKK. B ciyyae npeBbleHUs npeaenbHbIX 3HaYeHUM cuibl U
KPYTALLEro MOMEHTA BbIBOAUTCA Npeaynpexaatoliee coobuieHue.

NPUMEYAHMUE:

Ba*kHO ycTaHOBUTb TCP (LLeHTPanbHYH TOYKY MHCTPYMEHTAa) Ha CaMOM Kpato
obbekKTa.

NMPUMEYAHMUE:

[na OTMEHb! CMELLLEHNA CU/bI/KPYTALLErO MOMEHTA BbIMONHUTE KOMaHAy
F/T Hosib BHayase KOMaHabl F/T BcraBuTh gmmk. [lepes 3anyckom
KOMaHabl F/T BcTaBuTh ammk ybeautech, YTO MHCTPYMEHT He
KacaeTcsa Kakux-NMbo 06beKTOB, B NPOTUBHOM C/ly4ae KOMaHZ4a MOXKeT
NPOAOMKATL BbINONHATLCA NOCAE AOCTUHEHNA YKAa3aHHOIO Npese/ibHOro
3HAYeHMA CUNbI/KPYTALLETO MOMEHTA.

& Pain 15:58:10 CCCC O
Nporpanna | ¥crancexa | Mepememeuna | B/B | Mypuan |
OnRobot_HEX Komanna | Fpajmka | Crpyxtypa | Mepemenntie
¢ W FTNepemewern| a
= FIT MpomexyT F/T BctaBuTh ALWLMK

= F[TECTAENTE AeTank
= FIT 3adukcuposare v noe V1WA KOMaH A robot
= F1T Berammrs aue I
= F[T LenTp
W FT Nower [ nyBrHa BCTEEKN CUETEME KOOPANHAT

= BT MpomescyT oumzn T mm [ocHoBanve [+]

= F{T MpomexcyTosnas T

=T HEOME}K;OHHH . HEHl.ﬂe cunel HeHme Kp. M. MnﬂnanaTop YCUAMa
¥ 1t Nepamencine N Nm
v = FTyTe CkopocTe YckopeHne 3amegneHue

FIT Nepemewerne 20 i

mm/s 1200 mm/s? 1200| mm/s?

=t e ﬁ [ 1200 [ 1200
W FIT KouTpone x T =

= Ouaanns 1.0 A
¥ F17 Kowrpane — [ omm C ofmm [ 10]mm
. = Oupanns 1.0 5 X v 7

FIT 3awwnTa

mm mm mm
Y o [ d ] L9
0 Waypoint_1 RX RY RZ

= F/TBerasuTs asrans x o [ o [ o
= F[TECTAENTE AeTank
= FIT 3aburcuposart u nos BLlgaTh NpeaynpexaeHue, ecii NpesentHele SHaYeHUa He AoCTUMHYTE
= F[T 2adukcnposate n nos
= F[T 3adukcuposate 1 nos
= -
4| ] [l

Cropocte =——d_N00% | 48 Hazan || Danee B ‘
@ Feanchuii poor

Fny6buHa BCTaBKU: JUCTaHUMA OT CTapTOBOM TOYKM BAOb OCH, onpeaesieHHol B dase A.
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Cuctema KoopguHat: Cuctema KOOpAMHaT, UICNoNb3yemas A1a nepemMeLeHma u gna
NnoKasaHui gaTtymka. MoxKHO BblbpaTb OCHOBaHME WK VIHCTPYMEHT (B 3aBUCUMOCTM OT
cucTembl KoopgmHat UR).

OrpaHuueHune cunbl: OrpaHuYeHe Cubl NpU onpeaeneHnn Kpas.
OrpaHuueHue Kp. M.: OrpaHuMyeHmne KpyTALLErO MOMEHTA MPU KOPPEKTUPOBKE OpUEHTALMN.

MyAnbTUNAMKATOP CUAbI: BesnunHa orpaHnyeHms cuibl gna obHapyKeHua Kpan
YMHOaeTca Ha 3TO 3HaYeHne A1A BblMCAEeHUA NpeaesibHOM CUAbl AR OKOHYaTeIbHOW
BCTaBKM.

CKOpOCTbZ CKOpOCTb nepemeweHna B npouecce BCTaBKu.

YckopeHue: YcKopeHue npu nepemeLteHnu.
3ameaneHue: 3amegneHune Nnpu nepemeLLeHnn.

A: OTHOCUTeNbHblE KOOPAUHATLI 4N1A nepemeLteHna A.
B: OTHOCUTEeNbHble KOOpAUHATbI AN1A nepemeleHuns B.
o: OTHOCUTENbHbIE YT/Ibl MOBOPOTA Q.

BblgaBaTtb npegynpexaenue (...): Ecan dpnaxkok yctaHoOBAEH, NOABASETCA BCNJblBatoLLee
coobuieHne (610KMpPOBKA), €CAKN BCTaBKY BbIMOJIHUTL HE YAanocCh.

Ecnn pnarxkok cHAT, BcnabiBatollee cooblieHne oTtobparkaTbca He byaeT, oAHaKo
no/ab3oBaTe b CMOXeT paboTaTb € 1106bIMK OLIMBKaMM, UCMONb3YSA BO3Bpallaemoe
3Ha4yeHne KomMmaHAabl.

NHbopmaumsa o BO3BpaLLLaeMbix 3HaUeHMAX NpUBELEHA B pasgese Bosepalaemble
3HauYeHuA KomaHpgb! F/T.
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3.3.7 F/T BcTaBuTe jgeTainb

CHavana cnepyet yCTaHOBUTL CTEPKEHD UM WTUGT, KOTOPbIN HEOHXOAMMO BCTaBUTb B
OTBEPCTME, TaK YTOObI OH YKa3blBaa B NPaBMIbHOM HaNpaBAeHMUM U pacnonaranca 86amsm
oTBepcTMA. OKOHYaTeIbHOE NONOXKEHWE ONpesenaeTca KOMaHgon F/ T BCcTaBUTH
nerasib. KomaHaa nepemellaet CTep)KeHb C 3alaHHOM NpeaesibHOM CUI0ON, a TaKXKe
NpPOun3BOAMUT KOPPEKTUPOBKY B Cy4ae He0HXoAMMOCTU. [lBUKEHME NpeKpaLLaeTca No
OOCTUKEHUM YCTaHOBAEHHOW rNyBMHbI BCTABKM.

NMPUMEYAHMUE:

BakHo ycTaHOBUTbL TCP (LeHTpanbHYIO TOYKY MHCTPYMEHTA) Ha CaMOM Kpato
obbeKrTa.

NPUMEYAHMUE:

[na OTMEHb! CMELLLEHNA CU/bI/KPYTALLErO MOMEHTA BbIMONHUTE KOMaHAy
F/T Hojsib BHayane KomaHabl F/T BcTaBuTh OeTatb. [lepeq
3anyckom KomaHabl F/T BcTaBuTh neTasb ybeautech, UTo
WMHCTPYMEHT He KacaeTcs Kakux-1mb6o o6beKTOB, B MPOTUBHOM C/ly4Yae
KOMaHAa MOeT NPoAO0KaATb BbINOAHATLCA NOC/E AOCTUKEHNA YKA3aHHOTO
npeaenbHOro 3HayeHUA CUbl/KPYTALLErO MOMEHTA.

D Pain 15:58:04 CCCC O
Nporpanna | Ycraucexa | Mepemewenne | B/B | Mypuan |

OnRobot_HEX Komauna | lpapwuka | Crpyxrypa | Mepemennuie
= FT YeranosnTe narpysky| a
V T Nonex F/T BctaBuTh peTanb

= T MyTe

W FT 3awnta VM5 KOMaHakl R bot
¢ Voo [ ] robo

¢ W FIT Nepemew eqn

= FIT Mpomesyt HarkumHoe yeunue

= F/TBeraenTe nerans S|N

= F/T 3admkenposats n nos
MuH, rayBuHa

mm

= F/TBCTaBMTE AWK
= FT UenTp

W FIT Nomex Make. rayBuHa

= F[T MpomesyTouHan T
_ mm

£ F(T NpomMesyTouHan T|——

= F/T MpomesyTodnan T CW1a OTKNOHEHWRA
W F[T Mepemew eHne ljl N
= FT MyTe
W FIT Nepemewenne [ NckazaTe 4OMEAHNT @NbHEIE ONLUK

= FT MyTe
W FIT KonTpone

= Omnnanne 1.0
V FITKentpons

= Omunpanue 1.0
W FIT 3awnta
7V Move

o Waypoirt_1

= B3

a| ] L]

. Cropocte E——d_h00% ‘ 48 Hazan, H Danee B |
@ Peanchmii poor

BelgaTe NpeaynpesxpeHne, ecni BCTaBKa He yaanacs

HaxxumHoe ycunume: MNapameTp Ucnosb3yeTca 41Aa KOHTPOIA CUAbl ANA aKKypaTHOﬁ BCTaBKU
AeTanin B OTBEPCTUE.

MWH. rnybuHa: MyHMManbHaa AUCTaHLMA OT CTapPTOBOM TOYKM BAOAb OCK Z (B chucTeme
KOOPAMHAT MHCTPYMEHTA), MO SOCTUKEHWUM KOTOPOM BCTaBKa CYMTAETCS BbINOJHEHHOM
ycnewHo.
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MakKc. rnybuHa: MakcumanbHasa AUCTaHUMA OT CTapTOBOM TOUYKM BAOAbL OcU Z (B cucTeme
KOOPAMHAT UHCTPYMEHTA), 10 KOTOPOI MOXET BbINOHATLCA BCTaBKa.

Cuna oTKNOHeHuA: Ecnur 3ToT napameTp YCTaHOBEH, MO AOCTUMXEHMN 3HaYeHns MuH.
rnybuHa, oXKmuaaerca «yaap», T.e. yBeJndeHne HaxnMHo! cunbl (Hanpumep, npu puKcaumm
3aLesikM pasbema). ITOT NnapaMeTp onpeaensieT AoNoNHUTENbHOE ycunane (cBepx
napametpa HaxkumHoe ycunme), KoTopoe A0MNyCcKaeTcs B Npouecce BCTaBKM B MPOMEKYTKe
MeXAYy MaKCUMasIbHOM U MUHUMAIbHOW F1lyOUMHOM BCTaBKW.

®naxok MokKasaTb 40N0NAHUTE/IbHbIE ONUMUK: YCTaHOBMB 3TOT G/Ia*KOK, MOMKHO NOMYUNTb
AOCTYN K AOMNO/IHUTE/IbHbIM MapameTpam:

@ ®aiin 15:58:05 CCCC O
Nporpanma | Ycranosxa | Mepemewenne | B/B f Mypuan |
OnRobot_HEX Komanpa | papmuxa [ Crpyxrypa | Nepemennsie
W FIT Monex -
= FT AT F/T BctaBuTb petainb
W FT 3awnTa
& W EIT KonTpone VIMA KOMaHEl - robot
A i |
= FIT MpomesyT
= T BerasnTe neTans HaKUMHO e younue YEENNYEHWE YCUNNA Cors. un npegen
s pocmpos e N " .
= FITBcTasnTe awnk
MUWH, rayBuHa YBEAWYEHWE Kp, MOMEHTa
C m
T FIT Nonek :
Fy Ty
= FIT MpemescyTounan 7 Makc. raybuHa 3afepmra
= F[T MpomesyTounan T 100
mm 5
W FIT Nepemewenne Cia o TKNOHEHWA Ouaaeman CKOpocTh i T2
=t [ I
W FIT Mepemeuermne
= FTNyTe MokasaTe 4ONOAHNTENkHEIE DAL KA
W FIT Keurpane BbiAaTh NpeAynpesfeHe, ecn BCTEBKa He yaanacs
= Owmpanmne 1.0
W FIT KeuTpons
= OwmpsHne 1.0
W FT3awmTa [
¥ Movel
o Waypoirt_1
= FiTEcraenTe asTans
- -
< 1] [»]
. Croporrs T _t100% ‘ 48 Hazan, ‘ | Oanee B |
@ Peanchui posor

YBennueHue cunbl: [NapameTp NPONOPLUOHANBHOIO YCUAEHUA ANA KOHTPOAA Ha*XMMHOM
CUNbl U BOKOBbIX CUJ1 HA COMNacoBaHHbIX OCAX.

YBenuueHue KpyTalLero momeHTa: lMapametp NponopuyoHanbHOro ycuneHms ans
KOHTPO/Il KPYTALLLEro MOMEHTA Ha COr/1acoBaHHbIX OCAX.

3ageprKKa: MaKcMManbHO AONYCTUMOE BPeMs BbINOAHEHNUA Bcelt GyHKUMM BCTaBKU. Eciu
yCTaHOB/EeHO 3HadyeHue 0, 3TOT NapameTp UTHopMpyeTCs.

OXupgaemasn cKopoctb: MyHMMabHaA OXKUAaeman CKOpOCTb NnpoLecca BCTaBku. Ecin aToT
napameTp YCTaHOB/IEH, ¥ BCTABKA MPOUCXOAUT NPU MEHbLUEN CKOPOCTU, MPoLLecc
npepbIBaeTCs, M BCTaBKa cuMTaeTcs Heyaaswelica. Ecam yctaHoBneHo 3HayeHue 0, 3ToT
napameTp UrHopupyercs.
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Corn. unu npeaen (Fx, Fy, Tx, Ty, Tz): Bbibop cornacoBaHHbIX ocei. Ecn ocb BKAOYeHa
(cornacosaHa), nepemeleHne BAO/b/BOKPYF 3TOIN OCK OCYLLECTBAAETCA C KOHTPOAEM
CUAbI/KPYTALLEro MOMEHTa. B npoTMBHOM cnyyae (OCb He cornacosaHa) nepemelieHme
OCYLLECTB/IAETCA C KOHTPOEM NO3nummn. OCyLLEeCTBAAETCA KOHTPO/b ABUXKEHMA NO
BKNHOYEHHOM OCU ANA NOAAEPNKaHNA YCTaHOBAEHHOIO 3HAaYEHUA CUbI/KPYTALLEroO MOMEHTA.
HeobxoaMmo BbI6paTb KaK MMHUMYM OZHY COFTaCOBAHHYHO OCb.

BbigaBaTb npeaynpexaeHue (...): Ecnm dnaxkok ycTaHoBEH, NOABAAETCA BCMN/blBaloLlee
coobueHne (610KMpPOBKA), €CNKN BCTaBKY BbINOJIHUTL HE yAanoch.

Ecnn dnaxkoK cHAT, BcnbiBatolee cooblieHme oTobparkaTbea He byaeT, ogHaKo
Nno/ib30BaTe/ib CMOXKeT paboTaTtb ¢ 1t06bIMK OLLIMOKaMK, UCNONb3YS BO3BPaALLAEMOE
3Ha4YeHne KomaHAabl.

BosBspaliaemble 3Ha4eHNA onucaHbl B pasgene Bosspalwaemble 3HaueHUa KomaHabl F/T
BcraButb aetanb.

F/T IlepeMemeHnue

KomaHay F/T IlepeMemeHue MOXHO MCNO/Ib30BaTb COBMECTHO C KOMaHAon F/ T
KoHTpoJsibHad TouKa ANA nepemelleHuns poboTta no TpaeKkTopuun, NMb6o COBMECTHO C
KOMaHZoM F/T IlyTb BAOJb NYTU M OCTAHOBKMU €0 MO AOCTUKEHUM NPeaenbHbIX
3HaYeHMI CUbI/KPYTALLLEroO MOMEHTa (ABU>KeHne npepsaHo). B aTom cnyyae moxer
BbIBOAUTLCA Npeaynpexkaatoliee coobuieHne. Ecnm poboT A0CTUraeT KOHEYHOM TOYKM,
nepemeLLeHNe CYNTAETCA YCMELLHbIM.

NMPUMEYAHMUE:

[na OTMEHb! CMELLLEHNA CUJbI/KPYTALLErO MOMEHTA BbIMONHUTE KOMaHAy
F/T HoJiib B Hayase KomaHabl F/T Ilepememenue. MNepes 3anyckom
KOMaHAabl F/T Tepememenne ybeguTech, YTO MHCTPYMEHT He KacaeTcs
KaKknx-nnbo 06BbEKTOB, B MPOTUBHOM C/y4ae KOMaHAA MOXKET NPOA0/KATb
BbIMNO/IHATLCA NOC/Ie AOCTUXKEHUA YKa3aHHOro npeaesibHoro 3HayeHumn
CUNbI/KPYTALLLErO MOMEHTA.
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& ®ain 15:57:53 CCCC O
Nporpanna | Ycrawosxa | Mepememenwe | B/B r Mypuan |
OnReobet_HEX [ Komauna | Tpapuxa | Crpyxrypa [ Nepemenusie
Nepen3anyckon -
= Omnazne 10 — | F/T MNepemMelueHne
= posal=get_actual b
nporpanmapobora | | AMPKOMaKAu ,
o — . @robot
= FIT Hone
= F[T YeTanoanTe Harpyaky
T FIT Mowmee CUCTeMa KoopAWHAT
= FTMyTs | Lo6aBNTh MpOMEmyToN. .. | [ocHoBanme [~]

YV AT 3awuta

¢ W FIT KouTpane —|| CkopocTk
¢ W FTMepemewenn mm/s
= FJT NpamexyT
= F[T BeTaanTe neTans YcKopeHue
= F[T 3abnkcnposate W nos mmjs?
= F/T BCTAEMTL ALLMK
= F[T LenTp
W R Nowck
= FT MNpomeskyTouHan T [ | MokazaTe gonoiHuTensHEE onymm
= FT MpomexcyToMHan T
= F/T MpomexyTouHan T
v
= F/T Myt
¥ FIT Nepemewznne
= FT MyTe
W FIT KonTpone
= Omuaarne: 1.0 |

FT KodTpone ¥ |
4] Il [»]

@ Feanhui pobor

IE Ii‘ Cropocrs T _ho0% | 48 Hazan, H Dance Bp ‘

[na ncnonb3oBaHma KomaHapl F/T TlepeMemeHre HaXMUTe KHONKY [,06aBuUTb
Mpome’KyToM..., YTo6bl 06aBUTL F/T IIpoMexyTouHasd TOUKa B KAa4YecTBE JOYEPHEro
y321a. AHaNI0rMYHbIM 06Pa30M MOMKHO 406ABUTb HECKOJIbKO NMPOMEXKYTOYHbIX ToYeK. Oan
yZaneHUAa NPOMEXKYTOUYHOM TOYKMN NepenauTe Ha BKNaAKy CTPYKTYpa U HaXKMUTE KHOMKY
Yaanute.

ANbTepHaTUBHbIA MEeTOA: MOXHO A06aBUTb KoMaHay F/T IIpoMexyTOouHas TOouKa
MM F/T IIyThs B KayecTse A0YepHero y3na KomaHabl F/T IlepeMemeHue Ha BKAafKe

CTpyKTypa.

CKopocTb: OrpaHuyeHne CKOPOCTH NepemelLeHns. NepemelleHne BbINOAHAETCA C
NOCTOAHHOM NPOAO/IbHOM CKOPOCTLIO. ECIM TPaeKTOPUA MAU NYTb MMEIOT OCTPbIE YIbl B
HanpasAEHMU ABUNKEHUA NN B OPUEHTaLMK, PaKTMUECKan CKOPOCTb poboTa MoKeT BbiTbh
HU}Ke YKa3aHHOM, HO Npu 3Tom byaeT 0CTaBaTbCA NOCTOAHHOM HA NPOTAKEHUM TPAEKTOPUN
AU NyTN.

YcKopeHue: YCKopeHne Uan 3amegsieHme npm nepemeLl,eHunm.

Cuctema KoopauHart: Cnctema KOopamMHaT, MCNONb3yeMas oA NepeMeLLeHMA U Ana
NoKasaHui AaTynKka. MoKHO BbIOpaTb CUCTEMbI KOOPAUHAT OcHOBAaHME, VHCTPYMEHT,
HacTpamBaemas (ocHOBaHMue), HacTpamBaemas (MHCTPYMEHT) B
3aBMCMMOCTU OT cuctem KoopamHaT UR. HacTpansaemble cuctembl KOOpAUHAT
paccumTbiBatOTCA Ha OCHOBe 6a30BOW CMCTEMbI KOOPAMHAT C Y4ETOM NapameTpoB
Monepe4yHoro HakNoHa, NMpoaonbHOro HaknoHa u MoBopoTa. [InAa cMctembl KOOPAUHAT
HacrparBaemas (MHCTPYMEHT ) TaKXe MOXHO UCNOJIb30BaTb KHONKY MoayunTtb
nonoxxeHue TCP ona ykazaHWA NONOKEHUA CUCTEMbI KOOPAUHAT C YYETOM MOJIOXKEHUA
Tekywen TCP. ns npoBepKM YCTaHOBAEHHOIO NONOXKEHNA MOXKHO UCMO/1b30BaTb KHOMKY
NoBepHyTb UHCTP. B No3. [YAEPHKUBATD].
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®naxokK MokasaTb AONOJIHUTE/IbHbIE NAapaMeTpbI: YcTaHOBUB 3TOT d)l'la)'KOK, MOXHO

NoYYMTb AOCTYN K AOMONAHUTENbHBIM NapameTpam:

& ®ain

Mporpanna | Ycranoska | Mepemewenne | B/B | Mypnan |

cccec @

OnRobot_HEX ["Komanma | Tpadbuka | Crpykrypa | Mepemennvie

= Omunpanue 1.0
= posel:=get_actual_tcp_pos
MNporpanna pobora
= F[T Hane
= F/T ¥CTSHOBNTE HAaMpY3KY
W FIT Nowce

= FTMyTe
¥ FIT 3awuta
¢ W FITKontpans

= F/TBCTaEWTL ALK

= FIT LenTp

¥ AT Nones
= F/T MpomesyTouHaR T
= F/T MpomekyToqHa T
=2 F/T MpomeskyTouHaA T

W FIT Nepemewenne

Nepen3anycxon -

F/T NepemeweHne

MR KomaH gkl

©)robot
CucTema KoopAWHaT

|HaCTpaMBaembll71 {ocH. ) ‘v|

| NobaenTe MpomeskyToM... |

NonepeyHsIi Ha MpoAensHEIl Ha MoecpeT (Z)

— | CkopocTe O|° | ok ‘ 0|°
¢ T Nepemewein s
= FT MpomesiyT
= FT BerasnTs neTane YcKkopeHue | MoayquTs nonceHue TCP ‘
= F[T 3ahukcnposaTs v nos mm/s?

| MoBepHyTE MHETP, B No3. [YOEPMKWBATE] ‘

MokasaTb 4OMOAHUTENEHEIE OMLMK
BblAaTk NpeAynpeKieHne Npy NpeBLILEHUN NpefenkHLN 3HAYEHNA

Mm

= FTRyTs Mpeaen BT cnonL30BaTh a6COM0THEIE BENNYWHEI

v . ; . .

¥ 1 Korpane [dw N __dw [ dw
= OmuaaHue: 1.0 Tx T Tz T3D
FIT KonTpone =2 :

LF—L'— Nm MNm MNm

a4 | Il lj' ljl

Q)

[*]

@ Feancuuii peber

|E| Ii‘ Cropoere T J100%

| 48 Hazan H Dance Bp ‘

Npepen F/T Fx,Fy,Fz,Tx,Ty,Tz,F3D,T3D: 370 npeaenibHoe 3HaueHne obHapyxeHua. MosKHO

YKa3aTb OHO W1 HECKO/IbKO 3HaueHuit: Fx, Fy, Fz, Tx, Ty, Tz, F3D, T3D. B aTom ciyyae npu

AOOCTUXKEHUN Kakoro-nn6o ns YCTAHOB/IEHHbIX 3HaYeHumn cpa6aTb|BaeT OCTaHOBKa. HYHEBbIe

3HAYeHUA UTHOPUPYHOTCA.

Ecnv yctaHoBneH cbnamox Ucnonb3oBaTb abcoNtOTHbIE 3HAYEHUA, 3HAK BBeaeHHOro

3HaYeHWA He NPMHMMAETCs BO BHMMaHMe (Hanpumep: |Fz| > = 3). Ecam dnaxok

CHAT, 3HaK onpeaensaeT, Kak 6yp,ET PaccynTbIBATbCA NOPOroBoe 3Ha4eHMe

(Hanpumep: Fz>=3 or Fz<=-3)

BbiaaBaTtb npeaynpexaeHue (...): Ecav ¢pnaxkok ycTaHoBAEH, BCNAbIBAlOLWEE

coobueHne (bnokMpoBaHue) byaeT NOABAATLCA, €CIN Lie/IEBOE MOJIOXKEHUE HE

AOCTUTHYTO (NepemelleHne He 3aBeplueHo). Eciv nepemelueHne 3aBeplueHo

ycnewHo, cooblieHne nosasasTbCsA He byaerT.

Ecnu dnarkok cHAT, BcnblBatoLwee coobueHne oTobparkatbea He byaeT, o4HaKo

Nnosib30BaTe/lb CMOXKET paboTaTb ¢ to6bIMM OLWMOKAaMM, UCNO/b3YyA BO3BpaLLAEMOe

3Ha4YeHne KomaHgbl.

Bo3Bpallaemble 3HaYeHMA ONUcaHbl B pasaene Bosspawaemble 3HaYeHUA KOMaHbl F/T

MepemelieHun

e.
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3.3.9 F/T HOyTe

KomaHga F/T IlyTb MOMET UCNONb30BaThbCA COBMECTHO C KOMaHaon F/ T
llepememenre AN F/T Ilomck ANA 3aNUCK U BOCNPOU3BEAEHUA NYTU.

Q wain 15:55:08 CCCC O
Nporpanna | Ycranoeka | Mepemewenne | B/B f HKypnan |
OnRobot_Path Konanna | Tpadmka | Crpywrypa | Mepemennsie
W Mporpamma pobota
& W T flepemeienie F/T Nyt
ATA
= G 11MA KoMaH gkl Tun .
[ | [oTHocHTenshEin [+] : robot
WNABHTUUKATOP MyTH:
3anMcaTh HOBRIA. . ‘v‘
‘ HaHaTh 3anuce NyTu ‘
CUMyNaLua
@ ¥ N Cropocre el J100% | 48 Hazan || Danee B |
@ Feanciui pefer

Tun: Ecav BbiBpaH TMN « OTHOCUTE/IbHDBINY», MYTh BOCMPOU3BOAMUTCA HauMHaA C GaKTMYECKOro
NOIOXKEHUA MHCTPYMEHTA, a He ¢ abCONOTHOrO NONOMKEHUSA, B KOTOPOM OH 6blN 3anucaH.
Ecnv BbIGpaH TN «ABCONIOTHbLIN», MHCTPYMEHT NEPEMELLAETCA B CTAPTOBYHO TOYKY M NyTb
BOCMPOM3BOAMTCA, HAYMHAA C ITOM TOUKM.

PackpblBatowwmiica cnucok MaeHTnduKaTop nytu: B cnmcke npuseseHbl BCe NyTH,
3anucaHHble B BbluncanTesibHom 6noke Compute Box. Mpu coxpaHeHUn Nyt emy
npucBanBaeTca MaeHTUPUKaTop. ECAn B CNMCKe HET HECOXPAHEHHbIX 3aNUCaHHbIX NyTel, B
HeM NOSABMTCA MYHKT 3anucaTtb HOBbIN..., KOTOPbIM CaeayeT UCMNO/b30BaThb A1A 3anNUcK
HOBOro NyTw. MpK HaANYUK 3aMUCAHHOTO MYTU, KOTOPbIN He BblN COXPaHEH, B CUCKe
NnoABUTCA NYHKT HecoxpaHeHHbI.

NMPUMEYAHMUE:

MoKeT cyLLecTBOBaATb TO/IbKO OANH HECOXPAHEHHbIN NyTb. OH 6yaet
nepesanuncaH B MOMEHT Hayasia 3anucu NyTn, ecin BblbpaH NyHKT MeHI0
HecoxpaHeHHbliA.

KHonKa Yaanutb BbI6paHHbIM NyTb: [pyn HaXKaTUM 3TON KHOMKK yaanaerca 6es
BO3MOYHOCTM BOCCTAHOB/IEHMA TEKYLLMIM MYyTb B PacKpblBatoLwemcs cnucke NaeHTudukartop
NyTU Ha BbluMcanTeNbHOM Boke Compute Box.
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NMPUMEYAHMUE:

He yaanainte nyTu, KOTopble UCMO/b3YIOT Apyrie KomaHabl (ToMrUmo
KOMaHAabl F/T IIyTh).

KHonka HauaTtb 3anucb nyTtu: Mpu HaxKaTlM 3TOM KHOMKW HAYMHAETCA 3anncb nNyTm
C MOMOLLbIO aBTOMATUUYECKOTO BKAOYEHWNA GYHKLUM PYYHOTO YIPaBAEHUA.

KHonka OcTaHoBUTb 3anucb NyTU: [Py HaXKaTUM 3TON KHOMKU GYHKLMA PYYHOTro
ynpaBaeHUa OTKAOYaeTCAa U NyTb coXpaHAeTcA B NamaTn. PyHKUMA He 3anucbiBaeT NyTb ANA
MOCTOAHHOIO XpaHeHMA.

KHonka Mepeiitu K ctapT. TouKe nytn [YAEPXUBATD]: npu HaxKaTumM 3TOM KHOMKMK
MHCTPYMEHT NepemeLlaeTcs B CTapTOBYHO TOUKY NyTU. DYHKLMIO MOXKHO UCNO/Ib30BaTb
TOJIbKO B C/lyYae, ecaun NyTb He ABNAAETCA OTHOCUTENbHbIM.

KHonka HauaTb BocnpousseaeHue nyTu: Mpu HaXKaTUKM 3TON KHOMKM HauMHaeTCA
BOCMPOU3BEAEHNE MYTU, AAXKE €C/IM OH He 3anncaH, a TO/IbKO COXPaHEH B NamATK.

KHonka OctaHoBUTb BocnpoussegeHue nytu: Mpu HakaTum 3TOM KHOMKK BOCNpOM3BeaeHue
nyTW ocTaHaB/AMBaeTCA.

KHonka CoxpaHuTb NyTb: Mpn HaXKaTuUM 3TON KHOMKM HECOXPAHEHHble NYTU COXPAHSOTCS
B BbluMcAUTENbHOM 610Ke Compute Box.

NMPUMEYAHMUE:

[BuKeHuna BpalleHmna, cBA3aHHbIE C MPOAO0AbHbIMU NepeMeLLeHUAMMN
COrMIaCcHO 3anucK NyTU, OrpaHNYeHbl CKOPOCTLIO 2,8 rPadycoB/ceKk nnm
MeHee, MOCKOJIbKY Npu 601ee BbICOKUX COOTHOLLEHUAX POBOT byaeT
BOCMPOU3BOAUTL MYyTb C O4YE€Hb HU3KOW NPOAOAbHOMN CKOPOCTbIO. TaKUM
0bpasom, ABUKEHUA BpalLeHMA 6e3 NPoAO0/IbHbIX NepemMeLLeHMI Helb3s
3anucaTtb B KauecTse MyTw.

NMPUMEYAHMUE:

Mpu BOCNpOU3BEAEHUN NMYTU MAKCUMA/IbHOE OTKOHEHWE OTHOCUTE/IbHO
OPUrMHANbHOTO 3aNMCaHHOIO NEPEMELLLEHNA MOXKET A0CTUraTb 1 MM.

JTa KOMaHAa He BO3BpallaeT HUKaKUX 3HaYeHUN.
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3.3.10 F/T Homuck

KomaHga F/T TloMCK WCNOAb3YyeTCs COBMECTHO C KOMaHaon F/T IIpoMexyTouHasd
Touka ANA NepemelleHnsa poboTa No TPaeKkTopun, IM60 COBMECTHO C KOMaHAoW F/ T
[IyTes An8 nepemelteHma poboTta BAOb NYTU M OCTAHOBKM €0 MO AOCTUKEHUM
npeaenbHbIX 3HaYEHUI CUAbl/KpyTALEero momeHTa (06bekT HalaeH). Ecam poboT gocturaet
KOHEYHOM TOUYKM AW NociegHen TOYKM NyTH, MOUCK CYMTAETCA HeyaaBwmnmea (06 beKT He
HalAeH) 1 BbIBOAMTCA Npeaynpexaatowee coobuieHme.

NPUMEYAHME:

[lnAa OTMEHbl CMeLLEeHNA CUbI/KPYTALLLEr0O MOMEHTa BbINOIHUTE KOMaHAY
F/T HoJsib B Ha4yane KomaHabl F/T Towuck. Nepea 3anyckom KomaHAbl
F/T Mouck ybeguTechb, YTO MHCTPYMEHT HE KacaeTca Kaknx-nmbo
06bEKTOB, B MPOTMBHOM C/ly4ae KOMaHAa MOXKET NPOA0KaATb BbINO/IHATLCS
nocne AOCTUMKEHUA YKa3aHHOro nNpeaesibHoro 3HaueHMsa Cubl/KpyTawero

MOMEHTa.
Q ®aiin 15:57:48 CCCC O
Mporpanna | Ycranoska | Mepemewenwe | B/B f MKypuan |
OnRobot_HEX [ Komanna [ Tpaduka | Crpyxrypa [ Nepemennsie
Nepen3anycxon -
S " |F/T Monck
= posel=get_actual_tep_pas
e s o @robot
= T o L ] robo
1 F[T Yot aHosnTE Har pyaky
T FIT Nonce CUETEME KOOPAWHAT
= FTMyTs | Lo6aBuTL MpoMeyToN. .. | [ocHoBanme [~]
W AT 3awuta
W FIT Kontpone —|| CkopocTh
s E
& W FTNepemewenn mmfs
= F(T MpomaxyT
= F[TBerasnTs netans Yckoperue
= F[T 3adukcnposaTs v nos mrn/s?
= F[T BeTagnTe AWK
= FIT LenTp
v
= F/T MpomekyTosHan T BridaTh NPedynpexeHie, ecall NpeAensHbIe 3HAHEHNA He JOCTUrHYTH
= FIT MpomeyTosnan T—|
=FTn
[T MpawtyTennan v Mpepen F/T Mcnone20eaTe 36C0N0THEE BENNHWHEI
W FIT NepemeleHue
=FTMyTe Fx F Fz F3D
= FT Myt
W FIT KonTpons TH T Tz T3D
= e L0 [ onm N T o/nm m
F/T KonTpons =
1] Il [ »]
. Cropoere 00w | 48 Hazan, ‘ | Danee B ‘
@ Feancuui peber

Onsa ncnonb3oBaHMA KoMaHabl /T TIouck HaxXmuTe KHomnKy [,o6asutb MpomerKyTou...,
4yTob6bl f06aBUTL F/T [IpoMexyTOuHas TOuKa B KAa4YeCTBe JOYEPHEro y3na.
AHanornMyHbIM 06pasom MOXKHO J06aBUTb HECKO/IBKO NMPOMEKYTOYHbIX TOYEK. s
yAaneHna NpoMeKyTOUHOM TOUKKU Neperante Ha BKAagKy CTPYKTYPA M HAXKMUTE KHOMKY
Yaanute.

ANbTepHaTUBHbIA METOA: MOMKHO A06aBUTb KOMaHAy F/T IIpoMexyTouHas TOouKa
WM F/T IlyTes B KayecTse AoYepHero y3fia KomaHapl F/T Tlouck Ha BKAadKe

CTpyKTypa.
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CKopocTb: CKOPOCTb NepemeLLLeHNA B MPoLLecce NOMCKa CTONIKHOBEHUS. MepemelleHune
BbIMNOJIHAETCA C NOCTOAHHOMN NPOAO/IbHOM CKOPOCTLIO. ECM TpaeKToOpUA UAK NYTb UMET
OCTpble Yr/ibl B HANPaBAEHUN ABUKEHUA MU B OpUeHTaunn, GakTuyeckaa CKopocTb poboTa
MOMKET BbITb HUXKE YKa3aHHOW, HO Npu 3TOM ByAeT 0CTaBaTbCA NOCTOAHHOM Ha NPOTAXKEHUN
TPAeKTOPUU UK MYTH.

NPUMEYAHME:

YeM HUKe CKOPOCTb B MpoLecce NOMCKA, TEM aydlle ana paboTbl

C TBEPAbIMN 0B BEKTAMM (TAKMMM KaK MeTaIMdecKme NOBEPXHOCTH),
MOCKOJIbKY 3TO NOMOFaeT U3beratb OTKNOHEHWI BCNEACTBME MOMEHTA
nHepumm poboTa U UHCTPYMEHTA.

YcKopeHue: YCKopeHne Uan samegsieHme npm nepemeLt,eHunm.

MNpepen F/T Fx,Fy,Fz,Tx,Ty,Tz,F3D,T3D: 370 npeaenbHoe 3Ha4yeHNe obHapyxeHua. MosKHO
YKa3aTb O4HO UM HECKONbKO 3HaueHuit: Fx, Fy, Fz, Tx, Ty, Tz, F3D, T3D. B aTom cay4ae npu
OOCTUKEHMM KaKOro-nMbo 13 ycTaHOBIEHHbIX 3HAYEHWI cpabaTbiBaeT OCTaHOBKA. Hynesble
3HAYEHMA NTHOPUPYIOTCA.

Ecnv yctaHosneH dnaxok Ucnonb3oBaTtb abContoOTHbIE 3HAYEHUSA, 3HAK BBEAEHHOTO
3HaYeHMA He NPUHUMAETCA BO BHUMaHUe (Hanpumep: |Fz| > = 3). Eciv ¢pnaxkoK CHAT,
3HaK onpegenseT, Kak byAeT paccumTbiBaTbCA NOPOroBoe 3HayeHue (Hanpumep: Fz>=3
or Fz <=-3)

Cuctema KoopauHat: Cnuctema KoopauHaT, UCNoAb3yemas oA nepemeLlteHna u ana
nokKasaHui gaTtuymka. MoKHO BbIbpaTb CUCTEMbI KOOPAMHAT OCHOBAHME, MHCTPYMEHT,
HacTparBaeMad (OCHOBaHMe) ; HacCTpaMBaeMad (MHC‘I‘pyMeH‘I‘ B
3aBMCUMMOCTM OT cuctem KoopamHat UR. HacTpanBaemble cuctembl KOOPAUHAT
PaccUMTbIBAIOTCA Ha OCHOBE 6a30BOM CUCTEMbI KOOPAMHAT C Y4ETOM NapamMeTpoB
Monepe4yHoro HakNoHa, NMpogonbHOro HaknoHa u Mosoporta. [1nA cuctemsl KoopanHaT
Hacrpameaemas (MHCTPYMEHT) TaKXe MOXHO UCNOJIb30BaTb KHOMNKY Monyuntb
nonoxxeHue TCP ona ykazaHWA NONOKEHUA CUCTEMbI KOOPAMHAT C y4eTOM MONOXKEHUA
Tekywen TCP. ns NpoBepKM YCTaHOBAEHHOFO NONOXKEHNA MOXKHO MCMO/1Ib30BaTb KHOMKY
NoBepHyTb UHCTP. B no3. [YAEPXUBATD].

BblgaBaTtb npegynpexaeHue (...): Ecam gpnaxkok yctaHoBAeH, BcnbiBatowee coobuieHune
(6noknpytoulee) byaet NOABAATLCA, €CAN LIENIEBOE MOJIOMKEHMUE A0CTUTHYTO MW NPOU3OLLIIO
CTO/NIKHOBEHME (NOWCK 3aBepLUEH Heyaa4Ho). Ecan NOUCK BbIMOHEH ycnewHo, coobueHne
noABNATLCA He byaerT.

Ecnn dnaxkoK cHAT, BcnabiBatolee coobuieHme oTobparkaTbea He byaeT, ogHaKo
Nno/ab30oBaTelb CMOXeET paboTaTb € N06biIMM OLIMBKaMM, UCMONb3YsA BO3BpaLLaeMoe
3HayYeHMe KomaHAapl.

Bo3Bpaliaemble 3Ha4YeHMA oNucaHbl B pa3gene Bo3spaliaemble 3HaueHUa KomaHabl F/T Mouck.
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3.3.11 F/T [poMexyToOuYHasT TOYKa

KomaHga F/T IpoMexyTouHas TOUYKa MOMET UCMO/Ib30BaTbCA COBMECTHO C
KOMaHgoh F/T TlepememeHue uanM F/T Tlouck p[ns nepemelieHmsa poboTta Boonb
TpaekTtopuun. CyulecTByeT TP TUNAa NPOMENKYTOUHbIX ToUueK (pUKCMpPOoBaHHaA, OTHOCUTENbHaS
M NepemeHHas), KoTopble MOXHO UCNOb30BaTh B IIO6OM COYETaHMU.

NPUMEYAHMUE:

He ncnonb3yinte HECKOIbKO NOC/eA0BaTeNbHbIX KOMaHa F/ T
[IpOMEXyTOUHLHE TOUKM, COAEPHKALWMX TONbKO BpaLleHWe, B O4HOM
KomaHge F/T TlepeMmemeHre. QA BbINONHEHUSA HECKONbKUX BPaALLEHWN
6e3 NpoAo0AbHOIo NepemMeLl,eHMA NCNOo/b3yMTe HECKO/IbKO KoMaHa F/ T
[lepemenieHME.

Tun KOHTPONIbHOM TOYKK: TUM KOHTPOIbHOM TOUYKM. TOUYKA MOXKET bbITb 3adrKCUPOBAHO,

OTHOCUTEJILHEIM UK [lepeMeHHa .

Q ®ain 15:57:49 CCCC O
Nporpanna | Vcrawcexa | MNepememenns | B/B | Mypuan |
OnRobot HEX Komanna | Fpajuka | Crpyxtypa | Mepemennie |
enIanyckon -
RIS L0 — | F/T MNpoMexyTo4yHas To4yKa
1:=get_actual t ()
% = R aua fep pnae WA KOMEH bl Twn
irpanna pabora = 2 bot
T Home [ | [3adukcnposane || robo
IT ¥eTanoBnTs Harpyzky
FIT Namek
= FTNyTe Ueneeoe noncxkeHwne TCP

FIT 3awnTa O4MCTUTE
W FIT KoHTponk -

¢ W FTNepemaweHmne

= /T MpomemyTodr

(TBcTaBnTe peTane MNony4uTh Tekyles NonomeHwe TCP H MNepem, pbT. B N0z, [YOEPHMBATS] ‘
IT 3achukcuporate u nosepH

IT BerasnTe swmk

T LenTp

FIT Mok

= |FIT MpomesyTouHan Touk,
= [T MpomeskyTodHan Touks—|
= F[T MpomesyTosHaR Touk,
FIT Mepemewenne

= F[TMyTe

FIT Mepemewenne

= F[TMyTe

FIT KonTpons

= OmnpaHne: 1.0

FIT KoHTpons > |
4] Il [ *]

Cropocre =———l_h00% | 4 Hazan || Danee Bp |
@ Feanchuii pobor

Lenesoe nonoxxenue TCP: MNonoxxeHne, NpeacTaBNeHHOE KOHTPOIbHOM TOYKOM Ha
TPAEeKTOPUM ABUKEHUA PoOOTA. ITO NOJIe UMEET CBOMCTBO TO/IbKO A/1A YTEHUAY. 3HAYEHUe
B 9TOM NOJI€ MOXHO M3MEHUTb TO/IbKO C MOMOLLbIO KHOMKK MOAYy4YUTb TeKyLLLee NONOXKEeHne
TCP.

KHonka Oumnctutb ounwaet nosae LUenesoe nonoxkeHue TCP.

KHonka Monyuutb Tekywee nonoxeHue TCP scTaBasaeT Tekywme koopanHatel TCP B none
Llenesoe nonoxxeHue TCP.

KHonKa Mepem. p6T. B no3. [YOEPXMUBATD]: npu HaxKaTuu 1 yaepKaHUU KHOMKK
npoucxoamT nepemelleHne poboTa B NONOXKEHME, YKazaHHOe B nose LieneBoe nonoxeHue
TCP. MNMpu oTNYCKaHMMN KHOMKK POBOT OCTaHAaBNBAETCS.
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& ®ain 15:57:51 CCCC 0
Nporpanma | Ycranoska | Mepememenne | B/B f Mypuan |
OnRobeot_HEX Komanpa | Tpapmxa | Crpyxrypa | Nepemennsie |
en3anyckon -
nsmue: L0 | F/T MNpoMexyTo4yHasa ToYuKa
osel=get_actual tep_posel] e T
hrpanna pasara @
7 Han | | [Mepemervan (] - robot
IT VeranoenTe narpyary
FIT Nonck
= FTMyTe MepemeHHan
FIT 3awnTa posel "‘

W FIT KonTpone

¢ W FTMNepemeawenne
= FIT MpomekyTouH

T BCTaBMTE AETans

IT 3achnkcnposats  nosepH

IT BETABWTE AW MK

IT LenTp

FIT Monek

= [T MpoM ey TouHaR Tauk,

= |F/T Mp: YTO4HER TOMK

= F/T MpomesyToHan Todk

FIT Nepemew eine
= F[TMyTe

FiT Nepemewenne
= F[T NyTe

FiT KonTpons

= CxmpaHne: 1.0

FIT KoHTpone

4] Il [r]

CIE =

CumMynaumna
; Cropocrs = J100%
@ Feanchui pobor

| 48 Hazan || Danee Bp |

MepemeHHasn: MonoxKeHWe, NpeACcTaBAEHHOE KOHTPOIbHOW TOYKOM Ha TPaeKTopun

ABUKeHMA poboTa. MNepeMeHHas MOXKET OnpeaenaTh LeneBoe nosoxeHue. s 3Toro

cHayana Heo6XoAMMO CO34aTb NEPEMEHHYIO.

Q ®ain 15:57:52 CCCC 0
Nporpanna | Vcrawcexa | MNepememenns | B/B | Mypuan |

OnRobot HEX Komanna | Fpajuka | Crpyxtypa | Mepemennie |
enIanyckon A
RIS L0 — | F/T MNpoMexyTo4yHas To4yKa

osel=get_actual_tcp_posel)
9=l e VIMA KOMaH Akl Tvn

\rpanna pobora 5
T Hane | | [oTHocwTensre ||

IT YeTaroenTs Harpyary
FIT Nonek
= FTMyTe

FIT 3awnTa mm mm
W FIT KoHTponk -

X

[ ¢
¢ W FTNepemaweHmne RX

[ o

= /T MpomemyTodr °

N
L9
RY
_9J
T BETSEWTE B eTank

IT 3atbukcposaTh u nosepx
T BETABMTE SUWLKK

T LenTp

FiT Monck

= FIT MpomesyTodHaR ToukK
=1 F[T MpoM ey TouHAR Touke—|
= |F/T Mpom ey ToMHER ToMK
FiT Nepemewenne
= F[T NyTe

FiT Nepemeweqne
= F[TMyTe

FiT KonTpone

= OmnpaHne: 1.0

F/T KoHTpons > |
i T Y
Qe <—» ]

@robot

z
[ igmm
RZ

[_d

S umynaunn
) Cropocre =———l_h00%
@ Feanchuii pobor

| 4 Hazan || Danee Bp |

OtHocutenbHbin X, Y, Z, RX, RY, RZ: paccTosHUA U NOBOPOTbI OTHOCUTENBHO
npeaLecTByOWEro NON0XeHNA poboTa, KOTOPbIM COOTBETCTBYET AaHHanA KOHTPO/bHan

TOYKa.

3Ta KOMaH4a He BO3BPaLLaeT HUKAKUX 3HAYEeHUA.
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3.3.12 F/T Hoanm

KomaHay F/T Hosib MOXHO MCNONb30BaTb A5 cbpoca Ha HONb 3HAYEHUN
CU/IbI/KPYTALLLEroO MOMEHTa NasbLEeBoro AatymMka RG2-FT.

& dain 15:57:33 CCCC 0
Nporpanna | Ycrawoska | Mepemewenwe | B/B | Mypuan |

OnRebot_HEX [ Komaupa | rpapuxa | Crpykrypa | Nepemenusie
W Mepen3anyckon -

= OmupaHue 10 B FIT Honew

= posel=get_actual_tcp_

¥ nporpanma pobora AME KoM ak At @ robot
= Fif i) r ]

= F/T YeranosnTe Harpy

¢ W FIT Nowck
= FT NyTe KomaHay Hok MOMHO MCNONE30BaTE ANA cOpoca Ha HoMk THEYEHWIA YCUAWNA 1 KPYTALLEr O
¢ W FT3awnta MOMEHTa AaTyuka OnRobot Sensor. KomaHaa Takke BuBoANT IP-agpec OnRobot Compute

& W FMKontpome || B9

¢ W FIT MNepemew,
= FIT Mpomey Tekywuii IP-agpec: 192.168,100.129
= FTBCTaEUTE RETaNk
= F[T 3achukcuposaTs u
= FTBCTaBUTE AWME
= Flrli:r[ LaHTp “ o IP-afnpec AaTHuKa OnRobot Sensor yeTaHoBAEH,
¢ W FITNonck
= F/T MpomescyToun
= F(T NpomescyTauni——
= FIT MpomestkyTo4H
9 ¥ FITNepemeweine
= T NyTe
¢ W FITMepemeweHine
= FT MNyTe
¢ W FIT KouTpane
= OmmnaaHue 1.0

F[T KonTpone il
4 I ]

Q[ <
Cumynauns
. Cropocrs =1 J100% | 48 Hazan, H Lanee Bp ‘
@ Feanchuii pobor

JTa KOMaHAa He BO3BpallaeT HUKaAKUX 3HaYeHU.
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3.3.13 F/T YcTaHOBUTb Harpy3Ky

KomaHay F/T YCTaHOBUTL HATPY3KYy MOMHO MCNOAb30BaTb A4/1A YCTaHOBKM HOBOMO
3HaYeHuA rpy3onoabeMHOCTU M ANs U3MeHeHUA napameTpos TCP B npeaenax ogHOM KomaHapb!.

Ko:v\aHp,y TaKXe MOXHO NCNo/1b30BaTb 417 NPOBEPKU TCP nnmn rpysonogbemMHOCTU nepen
BbIMOJ/IHEHUEM Tpe6yeM0f/'| KOMaHApbl.

O wain 15:57:34 CCCC O
Mporpanna | Ycranoska | Mepemewenne | B/B f Mypuan |
OnRobot_HEX Konanna | lpaduka | Crpyxrypa | NMepemennme |

Mepen3anyckon -
= Osunasne: 1.0 —|F/T YcTaHOBUTbL Harpysky
= posel=get_actual_tc 05
I'Ip':]rpa--ga pobora - Ml (eI @ bot
= T Hone L ] robo
‘;ﬂ:m METH DA el Ay YeTaHoBUTL TCP YCTEHOBUTE MPy30NoJkeMHOCTh

Fmn

[T Mower CMELLEHWE BpalleHie AR RP\ijl kg

= FT MyTe X RY
V FIT 3awnTa ljl i ljl B []¥cTaHoBUTE UeHTp TRecTW TCP
§ W FIT KonTpans = 7 £ X

¢ W FITNepemew,ein . Ijl mm
= F/TBcrasnTe nerans Z RZ
= FIT 3achukaupos aTe 1 nos [ 35/mm G lczjlmm
= FTBCTAENTE SWWK
= FiTLUenTp mo
W FIT Monex

= BT MpoMeskyTouHan T

= FiT MpomexeyTounan 1/ |

= F[T MpomeyTouHan T
W FIT MepemaweHmne

= FiT MyTe
W FIT Nepemew eHne

= BT Mye
W FIT KonTpons

= OmungaHve 1.0

F[T KoHTpone hl
4 [ [ »]

Croporre el J100% ‘ 48 Hazan ‘ | Oanee B |

Q Peanciui posar

®naxokK YcraHoButb TCP, CmeweHue: ecn Gpna*Kok yCTaHOB/IEH, 3HAYEHMA NO YMONYAHUIO
Ansa napameTtpos TCP byayT 3ameHeHbl YyKa3aHHbIMUW 3HAYEHUAMM.

CmeweHue X, Y, Z: 3HauyeHMA NpAMOANHENHOTO ABuKeHUA TCP oTHocUTeNbHO daaHLa
WMHCTPYMEHTa (UM LLeHTPA KOHYMKa NasblLa).

BpaweHue ana RPY X, Y, Z: 3HauyeHuUA BpawieHna TCP oTHocuTenbHo $aHuUa
WMHCTPYMEHTA (M/IN LLeHTpa KOHYMKA nanbLa).

®naxkoK YCTaHOBUTb rPy30N04bEMHOCTb: €C/IM GNAXKOK YCTAaHOB/IEH, 3HAYEHMA NO
YMONYAHUIO AN TPY30MOAbEMHOCTU U LEHTPA TAXKECTN ByayT 3aMeHeHbl YKa3aHHbIMU
3HaueHunAMM. MpKn yKazaHUM rpy30Noa4beMHOCTU CAeAyeT YYnuTbiBaTh 06LLYL0 maccy,
BKNtOYaA 3axBar.

CX, CY, CZ: KoopAMHaTbl LLeHTPa TAXKECTU OTHOCUTENIbHO GNaHLA MHCTPYMEHTA.

®naxoK YcraHoBUTb LeHTp TaxecTn TCP: ecnimn Gnarkok yctaHoBAeH, 3HaYeHua CX, CY,
CZ ycTtaHaBAMBAKOTCA € y4eToM 3aaaHHoro cmeweHna TCP.

OTa KOMaHAa He BO3BpallaeT HUKAKUX 3HAYeHN.
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3.4 MNpumepbl 3agau

3.4.1 OG6Hapy)eHue CTONKHOBEHMUM

(DYHKLI,MPO O6HapY)KEHMF| CTOJIKHOBEHUI MOXKHO peann3oBaTb C NTOMOLbHO CheaytoWwmnx

KOMaHA;

1. F/T Iouck: KomaHaa moXeT Mcnoib30BaTbca A8 0bHapyXKeHua npucytcrema. OHa
BbINO/IHAET MOMCK 0OBEKTA M OCTAHOBKY B C/ly4yae ero obHapy»KeHus. Ecnm o6bekT He
HaMAgeH, BbIBOAUTCA Npeaynpexpatolee coobuweHme. Ecam nonoxeHne obbekTa
MEHSIeTCA, KOMaHAY TaKKe MOXHO MCNOoNb30BaTh A/151 HbICTPOro onpeaeneHmns ero
TOYHOIO MEeCTOMOI0XKEHMUA.

2. F/T IllepememeHne: KOMaHAa MOXKET UCMNO/b30BATLCA 1A NepPeMELLEHNN C
OrpaHUYeHMEM CUAbI/KpyTAWwero momeHTa. KomaHaa aHanormyHa komaHge UR
MepemelleHne, HO MMEET BCTPOEHHbIE OrpaHMYEeHUA CUAbI/KPYTALLEro MOMEHTA U
nogAep:KMBaeT napameTpbl OTHOCUTE/IbHOTO cmelleHus (npumep: move 1 cm or 1 inch
along the Z axis).

3. F/T 3Bammra: KOMaHAa MOXeT MCNONb30BaThCA B codeTaHun ¢ Ntoboit KomaHaoi UR
ANA orpaHUYEeHMA NPUNOMNKEHHOTO CUAbI/KpYTALWEro momeHTa. OHa oTciexnsaeT
YCTaHOBNEHHble NpeaebHble 3HaYeHUs No Mepe BbINOAHEHUA Ballei Nporpammbl 1 B
C/ly4Yae AOCTUNKEHUA NpeaesibHbIX 3HaYeHW ocTaHaBAnBaeT pobor.

B nanke programs/OnRobot UR Programs MOXHO HalnTu npumep nporpammbl UR
Ana obHapy»KeHna ctonkHoBeHus: OnRobot_Collision_Detection_Example.urp.
3.4.2 O6HapyXeHUe LEeHTPANbHOW TOUKHU

C nomoLLLbIO aKKYPaTHbIX MPUKOCHOBEHMUI POBOT onpeaenser reoMeTpPUYECcKMii LLeHTP
oTBepcTMA. KomaHaa TaKKe noaxoauTt ana paboTbl ¢ 6aecTALUMMN MEeTaNINYECKMMM
06BbeKTamm, paboTa ¢ KOTOPbIMM 0BbIMHO CUABHO 3aTPYyAHEHA AR CUCTEM C KaMepaMu.

B nanke programs/OnRobot UR Programs MOXHO HalTu npumep nporpammbl UR
A7 0BHAPYKEeHUs LeHTPanbHOM Toukn: OnRobot_Centerpoint_Detection_Example.urp.
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3.4.3 MoAupoOBKA M NECKOCTPYyiHaa obpaboTka

[na BbINOAHEHMA 33434 NOJIMPOBKU UM NECKOCTPYHHOM 06paboTKM oYeHb BaXKHO
noAAepKnBaTb NOCTOAHHOE 3aA4aHHOE yCUANE. ITO MOXKHO PeasM308aTh C MOMOLLbIO HaLLUX
bYHKUMIA KOHTPOAIA CUbI/KPYTALLLErO MOMEHTA, KOTOPbIE MCNOJb3YIOT Cliedylolime Ase
KOMaHAbl:

1. F/T KoHTpOJIb: 9Ta KOMaHAA aHa/I0rMyYHa BCTPoeHHOM KomaHae UR Ycunue, Ho
ncnosb3yet 6os1ee TOUHbIA CUIOMOMEHTHbBIN AaTunk OnRobot B KauecTBe UCTOYHMKA
CUTHANA ANA NOJlyYeHMA NPEBOCXOAHbIX Pe3ybTAaTOB Aaxe npu paboTe ¢
MWHUMaNbHbIMK cAammn. PYHKUMA KOHTPOAA CUAbI/KPYTALLEro MOMEHTa NOAAEPKUBAET
NOCTOSHHYIO YCTAaHOB/IEHHYIO CUNY/KPYTALWMI MOMEHT NPU ABUKEHUU BAOb
COrNacoBaHHbIX OCel. [JBUKeHNe BAOJIb HECOFNACOBaHHbIX OCEM OCYLLEeCTBAAETCA C
NMOMOLLbIO KOHTPOIA MO3UUMM (TONIbKO C KOMaHAoW F/T TepememeHne).

2. F/T llepememeHue: KomaHaa MOXKET UCNONb30BATLCA AR KOHTPOAA NO3ULLMM
(nepemelyeHmnn) poboTa BAO/b/BOKPYr HECOMNACOBaHHbIX OCEl MPU BbINOSHEHMN
KOMaHabl F/T KOHTpPOJIb.

B nanke programs/OnRobot UR Programs MOXHO HalUTh npumep nporpammbl UR ana
NoJIMPOBKM N NECKOCTPYMHOM 06paboTkn: OnRobot_Plastic_Partingline_Removal_Example.urp.
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MannetupoBaHue

ManneTMpoBaHne 06BEKTOB, C KOTOPbIMU HEOBXOAMMO 00pPaLLLATLCSA OCTOPOXKHO, MOKET
npeacTaBAATb COBOM CNOXKHYI0 3a4a4y. YKNaAKa NOABUMKHbBIX KAPTOHHbIX KOPOBOK 04Ha
BO3/1e Apyron TpebyeT 6o/blIEro, Yem NPoOCcTo NO3ULMOHNUPOBAHME MO PUKCUPOBAHHOM
cxeme. Mcnonb3oBaHMe BCTPOEHHOW KomaHabl UR gns nanneTMpoBaHMsa COBMECTHO C Hallen
KOMaHZoM F/T TlouCk MNO3BONAET NEFKO CNPaBUTLCA C NOA06HBIMW HEMPOCTLIMM
3a4a4amu.

CHauana cnegyeT HaCTPOUTbL BCTPOEHHYo KomaHay UR Pallet gns co3gaHUs HYXKHOM
CXeMbl YKNAAKW. YCTaHaBAMBaeMble NO3MLUKN A0/IKHbI PacnonaraTbes YyThb Aasiblue
OKOHYaTe/IbHbIX LeneBbIX No3nuunii 06beKToB. 3TO No3BoOASET KOMaHae F/T Ilouck
HaxoguTb cocegHMe 06BEKTbI C MOMOLLIO IEFKOM0 KacaHWsi U TakKMm obpasom
a4anTUPOBATbCA K BO3MOMHbIM OLIMOKaM NO3ULMOHNUPOBAHUA.

D ®ain 15:56:07 CCCC O
n | ¥cranomka | Nepemewenne | B/B | Mypuan |

OnRobet P alletizing Exsmpl| Komanna | Fpaguxa | Crpyxrypa | Mepemennie
W Nepen3anyckon
¥ Nporpanna pobora F/T MNMouck
§V Movel MIMA KoMaH a6l

o Pickp a
§ — @ robot
= ‘nsert your pick sequence '

9 o Mnatdhopma

¢ W Wabnow: KyE CncTema KoopgnHaT
® slst Corner_2 ‘ LoBaBnTE MpoMerkyToM.., ‘ OcHoBaHWE ﬂ

® adnd_Corner_2

@ a3rd_Corner_2 CKopocTh
o aath_Corner_2 mmis

© a5th_Corner_2

© atth Corner_2 YckopeHue

@ aTth_Corner_ 2 mm/s?

® aBth_Corner_2
¢ W PalletSequence
o Approach_2
© PatternPoirt_2 BLiAaTk MpeaynperkaeHe, ecan NpelenkHee 3H3HEHUA He AOCTUrHY Tl
= FT Homw
W FIT Moner

= FIT MpomemyTo

-

Mpepen FT Wcnons308aTk aBconio THLIE BEaMHMHE

= nsert your place seq| Fy F Fz E3D
= OxnpaHne 1.0 N blN N 5l
Tx T Tz T3D
4] I I D
TR —
@ Feanunnin poor

Mpy HEOBXOAMMOCTN MOXHO MCMO/1Ib30BaTb HECKO/IbKO KomaHa F/T Mouck ans
BblpaBHMBAHMA 0ObEKTA NO rOPM30OHTA/IM U MO BEPTUKANMN.

[na komaHgp! F/T Mounck cneayet Bcerga Ucno/ib3oBaTth BXOAHbIE
napameTpbl C OTHOCUTE/IbHBIM CMELLLEHMEM, C TEM YTODObI YK1aAKa Bceraa
COOTBETCTBOBAJIa CXEME.

JononHutenbHaa nHpopmauma npuseaeHa B pasgene F/T Mouck.

B nanke programs/OnRobot UR Programs MOXHO HalnTh npumep nporpammbl UR
Ana nannetmpoBaHua: OnRobot_Palletizing_Example.urp.
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3.4.5 BcTaBKa CTepXHA

BcTaBKy CTpeXkHel A WTnhTOB B y3KME OTBEPCTUA HEBO3MOMXKHO OCYLLECTBUTL C MOMOLLbIO
06bIYHbIX peLeHNn Ha OCHOBE NO3ULMOHMPOBAHMA. [larKe KaMepbl He JAIOT NOJIHOM
YBEPEHHOCTM B HAAEXKHOCTU TAaKOro peLleHuns.

C nomouubto Hawero F/T gatumka OnRobot 1 KomaHabl F/T BCTaBUTL CTEPXSHDb
MOXKHO JIEFKO M HaAeXHO peluaTb 3a4a4u, Tpebyroume TOYHOM YCTaHOBKM.

B nanke programs/OnRobot UR Programs MOXHO HalnTh npumep nporpammbl UR
ONA BCTaBKU CTeprKHA: OnRobot _Pin_Insertion Example.urp.
3.4.6 BcTaBKa KOpobKM

BcTaBKa NpAMOYro/ibHOro 06bekTa B NPAMOYro/IbHOE OTBEPCTUE ABAAETCA LWNPOKO
pacnpocTpaHeHHOM 3agayeit. Hanpumep, 3TO NPOUCXOAMUT MPU YCTaHOBKE aBTOMOBMAbHOM
ayAMOCUCTEMBI B KPOHLUTEH UM NpUY BCTaBKe 6aTapen B MOBUNbHbIV TenedoH.

KomaHga F/T BcTaBuTh AWK NO3BOAAET NErKO pewaTbh NogobHble 3aaauum.

B nanke programs/OnRobot UR Programs MOXHO HalnTu npumep nporpammbl UR
ONA BCTaBKK AlWMKa: OnRobot_Box_Insertion_Example.urp.

3.4.7 3aduKcupoBatb U1 NOBEPHYTb

C nomouubto Hawero F/T aatumka OnRobot 1 KomaHabl F/T 3aduxcupoBaTh U
NOBEPHYTEL MOMHO NIETKO W HaZeXXHO peLlaTh 3aa4u, Tpebytolme NCnonbL3oBaHus
6aNoHETHOro KpenaeHus.

OnRobot © 2018 www.onrobot.com



CnoBapb TepmuHOB 61

4 CnoBapb TEpPMWUHOB

Compute Box YcTpoiicTBo, nocTaBasemoe komnaHmelt OnRobot Bmecte ¢
AaTunkom. OHO BbINONIHAET pacyeTbl, Heobxoanmble AnA
BbINOJ/IHEHUA KOMaHZA, U NPUNONKEHWUM, Pa3paboTaHHbIX
KomnaHunen OnRobot. YcTpolicTBo HeE06X04MMO MOAKNOUYNTD K
AAaTUMKY U K KOHTpoAnepy poboTa.

OnRobot Data MNporpammHoe obecneuyeHune, paspaboTaHHOE KOMNaHMEN
Visualization OnRobot gns BU3yanusaummn gaHHbIX € AaTymKa. MNporpammHoe
obecneyeHne MOKHO YCTaHOBUTbL Ha KOMNbIOTEP NOA,
ynpasneHnem OC Windows.
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AKpOHUM PacwudposKa

DHCP Dynamic Host Configuration Protocol
(npoToKoN AMHaMUYECKOoM HAaCTPOMKK
XocTOoB)

DIP Dual In-line Package (gByxpaaHbii Kopnyc)

F/T Force/Torque (ycunue/KpyTawmn MoMeHT)

ID Identifier (ngeHTUOUKaTOP)

IP Internet Protocol (npoToKon Internet)

IT Information technology (MHbOpMmaUnOHHbIE
TEeXHO/I0rum)

MAC Media Access Control (ynpaBneHue
[OCTYNOM K cpeage)

PC Personal Computer (nepcoHanbHbIN
KomnbioTep)

RPY Roll-Pitch-Yaw
Ycunume ¢ NponopunoHanbHbIM yCUNEHMEM
(nonepeYHbI HAKNOH, NPOAO/bHbIN
HaKJ/I0H, NOBOPOT)

SP Starting Position (cTapToBoe nonoxeHue)

SW Software (nporpammHoe obecneyeHue)

TCP Tool Center Point (LueHTpanbHas TOYKa
WMHCTpymeHTa, UTW)

UR Universal Robots (yHuBepcanbHble pob0oTbi)

URCap Universal Robots Capabilities

USB Universal Serial Bus (yHMBepcanbHasn
nocneposaTte/ibHas WKWHa)

UTP Unshielded Twisted Pair
(HeakpaHMpoBaHHasA BUTas Napa)
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6 [MpunoxeHue

6.1 WU3meHeHue IP-agpeca BbiuucantenbHoro 6a1o0ka Compute Box

Ons nsmeHeHus IP-agpeca aaTymMKa NOAKAOUUTE HOYTOYK UAU HACTONbHbIN PC K
BbluncanTensHomy 610Ky OnRobot Compute Box.

1. Yb6epguTtecb, YTo NUTaHKE YCTPOMCTBA BbIKNOYEHO. MOAKNIOUNTE YCTPOWCTBO K
KOMMbIOTEPY C NOMOLLbIO BXOAALLEro B KomnnaeKkT Ethernet-kabens.

2. Ecnu Ha Baliem yCTPOMNCTBE MCNO/b3YHOTCS 3aBOACKME HAaCTPOMKM, NepenauTe K wary
3. B npotnsHom cny4vae nepeseaute DIP-nepekntoyatennb 3 8 nonoxeHune ON
(sBepx), a DIP-nepekntoyaTens 4 — B nonoskeHune OFF (BHK3).

3. MMoaknuuTe YyCTPOMCTBO K UCTOUYHMUKY MUTaHMA C MOMOLLbIO BXOAALLETO B KOMMJIEKT
Kabens nutaHma 1 nogoxanute 30 ceKyHA, NOKa YCTPOMCTBO 3arpy3unTcs.

4. OTkpoiTe Beb-6paysep (pekomeHayeTca ncnonb3osathb Internet Explorer) un
nepenaute no agpecy http://192.168.1.1. NosABMTCA 3KPaH NPUBETCTBUA.

5. Haxmute Configuration B BepxHem meHto. NoABUTCA NOKa3aHHbIN HUMXKE 3KPaH:

() OnRobot Web Client X

@I’ obot ,, DEVICES CONFIGURATION PATHS UPDATE

Configuration

This page allows the configuration of the network settings of the device.

Incorrect settings may cause the device to lose network connectivity.

The new network configuration values will not be stored unless the DIP-
switch is in OFF (down) state.

Enter the new settings For the device below:
MAC address bB:27:eb:84:54:78
Network mode Static IP ®

IP address 192.168.1.1 Vd

Subnet mask 255.255.255.0 7

SAVE

Copyright © 2018 OnRobot A/S [<] info@onrobot.com

Teglvaerksvej 47H 5220 Odense, Denmark

6. Bbibepute onuuto Static IP B packpbiBatowemcs meHto Network mode.

7. BeeguTte IP-agpec.
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8. YcraHosuTe DIP-nepekntoyatens 3 8 nonoxkeHue OFF.
9. HaxmuTe KHoOMKy Save.

10. OTkpoiiTe Beb-b6pay3ep (pekomeHayeTcs Ucnonb3oBaTh Internet Explorer) u
nepenauTe No agpecy, ykasaHHoMmy B Lwiare 7.

6.2 O6HoBAeHue MO BbluUCAUTENbHOTO BOKa

Cm. OnncaHue BblYMCAUTENIbHOTO 6/10Ka.

6.3 Ypanenune NO

1. [na yganeHus yCTaHOBAEHHbIX paHee nporpammubix ¢annos OnRobot UR BbinonHuTe ogHo
U3 cieayoWmx AeUCcTBUi:

a. Yaanute dainbl M NanKky ¢ NOMOLbIO KOMaHAbl YAANUTb NynbTa 06y4eHMA BO Bpems
paboTbl ¢ panamm (Hanpumep, «3arpysuTb Nporpammy», «CoxpaHuUTb
nporpammy»).

6. CronupymnTte ¢paiin uninstall. sh c USB-Hocutens Ha HoBbI USB-HocuTeb,
nepenmeHyiTte dann B urmagic OnRobot uninstall.sh u nogknwounte
HOCUTENb K NYyNbTy 06yueHun. daiin co3gaeT pesepBHyto Konuto Ha USB-HocuTene,
a 3aTem yaanaet ¢ UR nanky OnRobot UR_Programs 6e3 BO3MOXHOCTH

BOCCTAHOB/IEHMA.
2. YpaneHue nnarmHa URCap.
a. MMepengute Ha aKpaH npueetcTeus PolyScope.
6. Haxkmute Hactpoiika poborta.

8. Haxkmute YcraHoBka URCaps 1 HanguTe nyHKT FT — OnRobot B CNUCKe aKTUBHbIX
URCaps.

r.  HaXmuTe 3HaUOK «-» B HUXKHEN YacTu ONA yaaneHnAa nnarnHa.

4. [MMepesanyctute pobor.
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6.4 Bo3Bpawaemblie 3Ha4YeHuUA

anBe,D,EHHbIe HUWXe KOMaHdbl OnRobot, Y KOTOPbIX UMEIKOTCA BO3BpaLlalolmne 3Ha4eHuA,

BbINOHAIOT 06HOBNEHME NepeMeHHOoM of return nocne 3aBeplleHna KoMaHabl. 3Ty

rn06aany|o nepemeHHy MOXHO MCNOJZIb30BaTb CO BCTPOEHHbIMU YC/TIOBHbIMUA

BbipaxkeHnamn UR I £ (Hanpumep: 1f of return == 1,710 caenait 4to-HMbYAb).

6.4.1 Bo3Bpawaemble 3HaYeHUA KOMaHAblI F/T lleunTp

0
1

5
99

YcnewHo ycTaHOB/IEH B LEHTPAJIbHOM TOYKe.

MepBbI MOUCK rPaHUL, BbINMOJHUTbL He yaanock. MNpu nepemelteHnn boina
OOCTUIHYTA NpeaenbHas AUCTaHUUS.

BTOpoWM NOUCK rpaHuL, BbINOAHUTL He yaanock. MNpu nepemelyeHnn Holi1a 4OCTUIHYTA
npeaenbHan ANCTaHLMA.

He ypanocb goctnub LeHTPaNbHOM TOUYKNU. MHCTPYMEHT CTOSIKHYICA C NPENATCTBUEM
BO BpeMs ABUXKEHUA.

Mounck He bbis1 3anyLLLEH B CUY OnpeaesieHHbIX YC/IOBUNA.
BTopoit NoucK He 6bln 3anyLleH B CUAY onpeaefieHHbIX YCI0BUNA.

He 3agaBath 60/1€e 04HOro NapameTpa HanpasAeHUs.

6.4.2 Bo3Bpawaemble 3HaYeHUA KOMaHAbl F/T Bapmrcuporares u

IIOBEPHYTH

0 KomaHga BbinosHeHa 6e3 oWnboK.

11 MoWUCK UeHTpasibHOM TOUYKM OpUeHTaLMK No Ry BbINOJHUTL HE yAaNocCh.
12 MoucK UeHTPasibHOM TOYKN OpMeHTauum no Ry BbINONHUTL He yAa/10Ch.
21 BpaleHue BbINOJHUTL He yAa10Cb, 3aPpUKCUPOBAHO CTOJIKHOBEHME.

22 BpauieHue 3aBeplUeHo ycnewHo (6e3 cTONKHOBEHUN).

99 Owwunbka napameTpa.

6.4.3 Bo3Bpawaemble 3HaY€HUA KOMaHAbl F/T BCTaBuTE SIWMUK

0
1

KomaHgaa BbinonHeHa 6e3 oWwnboK.

MepBblit NOWCK HaNpaBAeHMA BbINOAHUTL He yaanock. Mpu nepemelteHmmn bbina
AOCTUTHYTa NpegenibHan AMCTaHLMA.

BTopoii NoMcK HanpaB/ieHNa BbINONHUTbL He yaanock. Mpu nepemelleHnn bbina
AOCTUTHYTa NpeaefibHan AMCTaHUmA.

HaKnoH Ha3ag, BbINOJHUTbL He yAanochk. [NponsoLwno CToNKHOBEHME.
HaKNOH BbINOAHUTL He yaanock. Mponsowno CToNKHOBEHME.

Kopob6Ka 3acTpsAnia B npoLecce BCTaBKW, MPY 3TOM LLEHTP YKa3blBAaeT B HAaNpaB/ieHUn
ocu X! MNpoBepbTe NONOXKEHNE U OPUEHTALMIO.
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6 Kopob6Ka 3acTpsana B npoLecce BCTaBKK, MPY 3TOM LLEHTP YKa3blBaeT B HanpaBieHUM
ocu Y! MpoBepbTe NONOKEHNE N OPUEHTALMIO.

7 Kopob6Ka 3acTpsAna B npoLecce BCTaBKW, MPM 3TOM LLEHTP YKa3blBaeT B HanpaBaeHMM
ocu Z! NMposepbTe NONOKEHNE U OPUEHTALMIO.

8 KopobKy HEBO3MOXKHO BCTaBWUTb, MPOU3O0LL/IO CAULLKOM MHOTO CTOJIKHOBEHWUA.
MpoBepbTe NONOKEHNE U OPUEHTALMUIO.

6.4.4 Bo3Bpawaemble 3HAaYEHUA KOMaHAbl F/T BcTaBuTe: JeTalb
0 Mpu BbINOHEHMW KOMAHAbI AOCTUTHYTA MAaKCMMasibHAA AUCTAHLMA.

1 BbInoNHEHME KOMAHAbI MPepPBaHO NPU yaape nocae 4OCTUNKEHNA MUHUMANbHON
rny6uHbl BCTABKMU.

2 BbinonHeHMe KoMaHAbl NpepBaHO: 0O6bEKT 3aCTPAN NOCAe AOCTUKEHMUA
MMHUMANbHOW Fy6MHbI BCTaBKKU. BcTaBKa nponcxoant measieHHee 3a4aHHOMN
CKOpOCTH.

3 BblnosiHeHME KOMaHAbl NPepBaHO: 06bEKT 3aCTPAN A0 AOCTUMHEHUA MUHUMA/IbHOM
rny6uHbl BCTaBKWU. BcTaBKa NpoucxoamTt meaneHHee 3aA4aHHOM CKOPOCTHU.

4 BbInoNHEHME KOMaHAbl NPEePBaAHO BCEACTBME 3a4€PKKM NOC/AE AOCTUNKEHMUSA
MUWUHMMANbHOM rNy6uHbI BCTAaBKM.

5 BbINo/IHEHME KOMaHAbl NPepBaHO BCNEACTBME 3a4ePHKKM A0 AOCTUKEHUA
MMUHUMANbHOM I'I'Iy6MHbI BCTaBKMU.

6 BblnosiHeHME KOMaHAbl MPePBaHO M3-3a CAULLKOM BbICOKMX BOKOBbIX
YCUNUIA/KPYTALMX MOMEHTOB Ha HECOTNaCoBaHHbIX OCAX NOCAE AOCTUMKEHUA
MWHUMaANbHOMN FNy6UHbI BCTaBKU.

7 BbInonHeHMe KOMaHAbl NPEPBaHO M3-3a CINLLKOM BbICOKMX DOKOBbIX
YCUNNIA/KPYTALMX MOMEHTOB Ha HECOTIACOBAHHbIX OCAX A0 AOCTUNKEHUS
MWHUMaNbHOW rny6buHbI BCTABKM.

8 OwunbKa napameTpa KOMaHAbI.
6.4.5 Bo3Bpawaemblie 3HaYeHUA KOMaHAbl F/T llepeMemeHnue

0 MepemelLeHMe 3aBEPLUEHO, YCUAME AN KPYTALWMIA MOMEHT, NpeBbilwatowme
YCTaHOB/IEHHbIE NpeAebHble 3Ha4YeHUs, He 0bHapyXeHoO.

1 MepemelleHne 3aBepLLEeHO, MOCKO/IbKY 3aPErMcTPUPOBAHO YCUANE MW KPYTALLUNA
MOMEHT, NPEeBbILWAOLMNE YCTAHOBIEHHbIE NpeaebHble 3HaYeHU .

3 HeBO3MOHO HavyaTb NepemeLLeHMe, MOCKO/IbKY YCUIMUE AU KPYTALLMIA MOMEHT
NpPeBbILIAIOT YCTAaHOB/IEHHbIE NpeesibHble 3HaYeHU .

11 HeBO3MOXKHO HayaTb NepemeLl,eHMe, NOCKO/bKY B BbIYMCAUTENbHOM B/10Ke
Compute Box HeT 3anuncaHHbIX NyTel ¢ BbIOPaHHbIM UAEHTUPUKATOPOM.

12 HeBO3MOXHO HayaTb NepemelL.eHne, NOCKONbKY B JAHHOM NYTM HET 3anMCaHHbIX
TOYEK.
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13 HeBO3MOXKHO HayaTb NepemeLleHre, NOCKObKY Gai NyTn ¢ AaHHbIM
naeHTMGMKaTopom NyTH Nycr.

14 HeBO3MOXXHO Ha4yaTb NepemelleHne, MOCKOIbKY Gaiii NyTM NOBpEeXAEH.
6.4.6 Bo3Bpawaemble 3HaYEHUA KOMaHAbl F/T Ilomck

0 MouncK 3aBepLUeH YCreLwHo, MOCKO/bKY 3aperMcTprpoBaHo yCUane Uan KpyTawmii
MOMEHT, NPeBbILatoLMe YCTAaHOBAEHHbIE NpeAeNnbHble 3HaYeHUA.

1 MoucK 3aBepLUeH, yCUAne UAKN KPYTALLMIK MOMEHT, NpeBblllatowme yCTaHOBAEHHbIe
npeaenbHble 3HaYeHnn, He 0bHapyKeHO.

3 HeB0O3MOXKHO HauyaTb NOMCK, NOCKO/IbKY YCUANE UNU KPYTALLUIA MOMEHT NPEBbILIADT
YCTaHOB/NIEHHbIE NPeAe/bHblE 3HAYEHUA.

11 HeBO3MOXHO HayaTb MOUCK, NOCKOJIbKY B BbIYHNUC/IUTE/IBHOM 6/10Ke HeT 3anncaHHbIX
nyTen.

12 HeBO3MOKHO HaYaTb NOUCK, MOCKO/IbKY B AAHHOM MYTW HET 3aMnMCaHHbIX TOYEK.

13 HeB0O3MOXKHO HauyaTb NOMCK, NOCKObKY paiii Nyt ¢ AaHHbIM NAEHTUDUKATOPOM
nyTn Nycr.

14 HeBO3MOXKHO HaYaTb NOMCK, MOCKObKY dali NyTH NOBPEXAEH.

6.4.7 Bo3Bpawaemble 3HAYEHUA KOMaHAbl F/T YkJIagmka B CTONKY

BosBpallaemble 3Ha4eHNA KomaHabl Stack:

0 OfaHa uTepaums yKAaaKu B CTOMNKY 3aBepLleHa.

1 CYeTumnK UTepaumii NpeBbILAeT MaKCMMa/IbHOE 3HaYEeHMe: CTOMKA 3amno/HeHa.

2 YKNagKy B CTOMKY BbINO/MHUTL He yaanock. Cneaytowmii 0O6beKT He HalaeH.

3 HeBO3MOXKHO HauyaTb YKNAAKY B CTOMKY, MOCKONbKY YCUANE UAU KPYTALLMIA MOMEHT

npesBbIWAOT YCTaHOB/IEHHbIE Npeae/ibHble 3Ha4YeHUA.

4 MepemelueHue K cneayrowemy 31eMeHTY He BbINOJHEHO, MPOU30LWLIO
CTO/NIKHOBEHME.
5 MepemeLLeHNE K CTapTOBOM TOUKE He BbIMOIHEHO, NPOU30LL/IO CTO/IKHOBEHME,

Bo3Bpall,aemble 3HaYeHUA KomaHabl Destack:

0 OpaHa utepaumsa pa3bopKu CTOMKK 3aBepLieHa.

1 CyeTunk UTepaumit NpesbilaeT MakcMMasibHOe 3HaYeHue: CTonKa nycTa.

2 Pa36opKy CTOMKKU BbINOAHUTb He yaanock. Ceayowmin 06 beKT He HalaeH.

3 HeB0O3MOKHO HauyaTb pa3bopKy CTOMKKU, MOCKO/bKY YCUAMNE UAU KPYTALLMIA MOMEHT

npesbIWAOT YCTaHOB/IEHHbIE Npeae/ibHble 3Ha4YeHUA.

4 HGDEMELLI,EHME K cneayrowemy anemMeHTy He BbINMOJIHEHO, MPOMU30oLWN0
CTO/IKHOBEHMUKE.
5 HEDEMELLI,GHI/IE K CTapTOBOﬁ TOYKE He BbINOJIHEHO, MPOUN30LW/I0 CTOJIKHOBEHUE.
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6.5 MMouCK M ycTpaHeHUe HEeUCNpPaBHOCTEMN

6.5.1 OwwubKa HacTpouKu nnarnHa URCap

CywiecTByeT TPpY BO3MOXKHbIE NPUYMHbBI NOABAEHUSA 3HAYKa OLWMOKK e

1. Ecnu B packpbiBatowwemca meHto OGHapy:KeHHbIEe YCTPOICTBa oTobparkaercs
coobuieHne 06 owmnbke «YcTpolcTBa He 06HapY»KeHbI!», cMm. «YcTpolicTea He
OBOHapyKeHbI».

2. Ecnu yctpoiictBo unu yctpoiictea OnRobot ycnewHo obHapyKeHbl, HO NyHKT IP-

agpec po6ota UR otobpaskaet 3HaueHue «N/A», AN NOUCKA OWMBKM CM.
3HaueHue «H/A» pna IP-agpeca poboTa UR.

3. Ecnu yctpoiictea OnRobot ycnelwHo o6HapyKeHbl M NYHKT «IP-agpec poboTta UR»
oTobparkaeT AencTeuTeNbHbIN IP-agpec, Ans NOMCKa HEMCNPaBHOCTM CM.
YcrpoiictBo o6HapyrKeHo, UR umeert IP-agpec.

6.5.1.1 «YcTpoincTBa He 0BHapyKeHbI»

Ecnum B packpbiBatowemca meHtio OGHapy:KeHHbIe YCTPOoCcTBa otobparkaetca coobueHune
06 ownbke «YCTPOMCTBA HE OBHAPYEHbI!», nposepbTe noaktoueHUs
BbluMcamTenbHoro 6s10ka Compute Box 1 gatymka, nocsie 4ero nonpobyiite nepesanyctuTb
BblUMCAUTENbHBIN 610K Compute Box.

Yepes 60 cekyHa, (Koraa oba MHAMKATOPa COCTOAHMUA HA BbluMCAUTENbHOM 610Ke Compute
Box 3aropsTcs 3e/1eHbIM) nonpobyiiTe NOBTOPUTL MOUCK BPYUHYIO, HaXaB 3HAaYOoK

I
0BHOBNEHUA A/

6.5.1.2 IP-agpec pobota UR: 3HaueHune «N/A»
ITa OLWIMOKA MOXKET NOABAATLCSA, EC/IN HE BbINOIHEHbI CETEBbIE HAacTPOMKM poboTa UR.

[ns ycTpaHeHus aTon npobnembl NpoBepbTe ceTeBble HACTPOMKKM poboTa UR, BbinosHMB
cnepyouime AencTena:

1. Haxkmute KHONKy «HacTpoiika poboTa».
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| Hacrpoiika pobora

2. HaxmuTe KHOMKy «HacTpoliku cetmn».
3. Ecau cetb UR oTKANlOYeHa:

4. Ecnwm yctpolictBo OnRobot noakntoueHo K po6oTty UR Hanpamyto, BbibepuTe « DHCP»
N HaxkKMuTe KHoMKy «[MpmumeHunTb». Cepuc OnRobot HasHauuT IP-agpec.

5. Ecnu yctpoiicteo OnRobot He nogkntoueHo K poboTy UR Hanpamyto, NpoBepbTE,
noaKaoueHo n yctponctso OnRobot K Tol e ceTu (mappyTusatopy,
KOMMYTaTopy M1 T.1.), uto 1 pobot UR, nMbo obpatmTtech K ceTeBomy
agMUHUCTpaTOpY.

6. Ecnu nocne Bbibopa «DHCP» namn «Ctatuyeckunii agpec» npobaema coxpaHseTcs,
obpaTuTech K ceTeBoMy agMUHUCTPATOPY.
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Ons «DHCP»: nocne HaszHauyeHus poboTy UR IP-agpeca nepekntounTecs B pexnm
CraTnueckuii agpec (IP-agpec pob6oTta UR A0/1KeH OCTaTbCA NPEXKHUM) N HAXKMUTE KHOMKY
MpumeHuTb. IP-agpec 6yaet 3adMKCMPOBaAH U He ByaeT MeHATbLCA B AasibHelLeM.

Mocne aToro NoBTOPUTE LWArKU, ONMUCaHHble B pasgene Hactpoiika nnarmHa URCap.
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6.5.1.3 VYcTpolicTtBo HanaeHo, poboTt UR nmeet IP-agpec

ITa oWwnbKa MOXKET NOABNATLCA, EC/IN p060T n yCTpOﬁCTBO He Haxo4ATCA B O4HON NoAaceTw.

[NnA ycTpaHeHMsa HENONAAKW BbINOHUTE C/ieaytolme AeicTBUA:

1.

Ecnu yctpolicteo OnRobot He nogKkntoueHo K poboty UR Hanpamyto, NpoBepsbTe,
ycTaHoBneH nu DIP-nepekntoyaTens 3 Ha BbluMcauTenbHom 610ke Compute Box B
nonoeHune OFF (BHM3), Kak NOKa3aHO Ha PUCYHKe HUXKe:

Ecnun DIP-nepekntovatesnb ycTaHOBEH B nonoxeHne ON, nepeseauTe ero 8
nonoxeHue OFF, 3aTem nepesanyctute yctpolicteo OnRobot (oTkAouMB 1 cHOBa
BKHOYMB NMUTAHUE) U MOBTOPUTE AeNCTBUA, ONUCaHHbIe B pa3aene HacTpoiika
nnarnHa URCap.

Ecam npobaema coxpaHAeTcs, BbINOAHUTE Caeaytolme 4elCTBuA:

1.

OTKpoliTe cTpaHuLy «HacTpoitka ceTn» pobota UR, Kak onucaHo B pasgene IP-agpec
po6oTa UR: 3HaueHune «N/A».

YcrtaHoBuTe macky nogcetn «255.0.0.0».

Ha)kmuTe KHoMKy «[1puMeHnUTbY.

Mocne aToro NoBTOpMUTE LWArK, ONMUCaHHble B pasgene Hactpoiika nnarmHa URCap.
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6.5.2 CAnwKom 6/1M3KO K BbIPOXKAEHHOW KoOHPUrypauyum

B npouecce py4HOro ynpaBaeHus, eciv MHCTPYMEHT NoABeAeH CUWKOM 6AMU3KO K
UUANHAPUYECKOMY 06beMY, PacroOKEHHOMY HENocpeaCcTBEHHO HaZ UK Noj OCHOBaHMEM
poboTa, BbIBOAMTCA Npeaynpexaatollee coobuieHme.

OnRobot - Py4Hoe ynpa

PnaHel, MHETpYMeHTa cinwkom Banako K BelpoMcd eHH ol KoHg nr ypaLmm
Bazopoll Z-ocn. PyvHoe yrpaeneHWe HaxoWTcA B BesonacHom pesume,

| OCTaHOE NpOrpanfkl H MNMpoponKETE

MpW HaXKaTUK KHOMKK Stop program ¢yHKLMA PyYHOro ynpasneHus byaet oTkatodeHa. Mpu
Ha*KaTum KHonku Continue akTMBUpYeTCA «be3onacHbIN peXKMm», B KOTOPOM CUCTEMA
npegoTBpalaeT nepemeLteHne GAaHLA MHCTPYMEHTA B LMAMHAPUYECKMIA 06bEM
NPOCTPaHCTBa HEMOCPEACTBEHHO HaZ UAW NOJ OCHOBaHMeM poboTa nNpu paboTe B pexnume
py4YHOro ynpasneHua. Kak TONIbKO MHCTPYMEHT OTAANAETCA OT 3TOM 061acTM Ha 10 mm,
6€e30MacHbIN peXnM OTKHOYAETCA, NOC/IE YEro MHCTPYMEHT CHOBA MOXKHO NepemeLlaThb B
Ntobblx HanpaBAeHUAX.

NMPUMEYAHMUE:

B uensax 6e3onacHoOCTM 1 4J1a obecnevyeHns TOYHOCTU B PEXMME PYYHOTO
ynpaBaeHua cucTeMa yaepxusaeT dpnaHel, MHCTPYMEHTA HECKOJIbKO dasblue
OT YKa3aHHOro UMANHAPUYECKOro 06bema, Yem 3TO NOo3BOIAIT PpU3MYecKme
napameTpbl poboTta UR. MoKHO nepemectuTb dnaHel, MHCTPYMeHTa baunske,
Mcnonb3ysa BKAaaKy «PolyScope Move» nnm KomaHabl nepemelleHuns.

6.5.3 Mpeaynpexaawwmnii 3Ha4YoK Ha naHenun Hand Guide.
(/A\pand Guide [§

Ecnu yctpoiictBo OnRobot paboTaeT HenpaBW/IbHO, NOABAAETCA NPeayNpPeKAAOWMIA 3HAK.
MNMoBTOpUTE AECTBUSA, ONUCcaHHbIe B pa3aene Hacrpoiika nnaruHa URCap.

6.5.4 «socket_read_binary_integer: 3apepxka»

Ecnn Kakaa-nmbo KomaHAaa BbINONHAETCA gonblue 2 cekyHA, B ypHane (Log) nossnsetca
3anucbk socket_read_binary_integer: 3agep:kKa.

OTO He B/IMAET HA BbINOAIHEHME nporpammsl pO6OTOM.
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«He yaanocb OTKpbITb COKeT vectorStream»

Ecnn KoHTponnep poboTa He MOXKeT COeAMHUTLCA C BbIYUCAUTENbHBIM 610KoM Compute
Box, nossaserca coobuieHne 06 olwmnbKe «He yaanocb OTKPbITb COKET vectorStream».

OonRobot wnbka ceas

He yoanoce oTKpelITe cokeT wectorStream. YBegwnTecs, 4To Compute Box
paboTaseT W NpoEepeTe cocToRHWe poboTa Ha cTpaduu e OnRobeot
'HacTpoikK' Ha Bknanke 'YeTaHo®

| OcTaHoB NnporpanMel H MpoponmuTe

B aTOM c/lyyae npoBepbTe, MOAKNIOYEH U BbIUUCAUTENbHBIM 610K Compute Box K
KOHTpO/INepy poboTa 1 BKAOYEHO N ero NuTaHue.

CKOpOCTb BOCNPOU3BEAEHUA NYTU HUXKE OXKUAAEeMOM

Mpun ncnonb3oBaHUM KOMaHApl F/T IIyTh MOXKET 0Ka3aTbCA, YTO B CUY PYHKLMOHAbHbIX
OrpaHNYEeHNN YeNOBEKA 3aMNCaHHbIM NYTb MOXKET ObITb He NAaBHbIM. B NogobHbIX ciyyanx
PO6OT MOXKET BOCNPOM3BOAUTL MYTb TOJIbKO HA OYEHb HU3KOM CKOPOCTU. Bo nsbexkaHune atoi
npobaembl NonpobyiTe 3anMcaTtb NyTb €LE pas, Aenan yBepeHHbIe NAaBHbIe ABUKEHUA C
KaK MOXHO MEHbLUMMMWN OTKIOHEHMAMM NPOA0/IbHOM CKOPOCTM M CKOPOCTU BPaLLEHUS.
TaKKe cneayet nsberatb NyTel, KOTOPbIE COAEPKaTb TO/IbKO BpalleHMA 6e3 3/iemeHToB
NpPoAO0/IbHOIO NepemMeLLeHums.

«OwWwKnbKa: -2» Npu COXpaHeHUU NyTn

Mpw NonbITKe 3anNUCK NYCTOro NyTK NOABAAETCA OWNOKA «OwnbKa: -2».

@ Error number: -2

B aTom cnyyae ybeamTech, YTO NOIOKEHNE poHOTa MEHANOCH B MPOMENKYTKE MeKAY
BbIMNO/IHEHMEM DYHKLMI 3anyCcKa MU OCTAHOBKM 3anucy nyTu.

«OwunbKa: -3» Npu coOXpaHeHUU NyTn

Ecnv nyTb He yAaeTca COXpPaHWUTb M3-3a HeAOCTaTOYHOro cBO604HOrO MecTa Ha
BbluncauTenbHom 610ke Compute Box, oTobparkaetca owmnbKa «OwnbKa: -3».

BT

@ Error number: -3

B aTom Cniydae cnegyet yaoainTb paHee 3annrcaHHbie NyTu, KOTopble 6onblle He
MCNOoNb3YyHOTCA.
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6.5.9 «Heu3BecCTHbIW TUN AATUMKa»

Ecnu BblumMcnmTenbHbi 610K Compute Box He MoXKeT ono3HaTb NOAKAHYEHHOE YCTPOMUCTBO
OnRobot, nossnseTca ykasaHHas ownbKa.

OnRobot - OLunBbka pnaT4 |

HeWzeecTHLIA TUA OaTYWKAE.
Cm. OnncaHme Compute Box Ha USE-HakonwTene OnRobot.

| OCTaH OB NporpanMkl H MNponomKeTE

B aTom cnyyae ybeanTech, 4TO COEAMHEHME BbIUMCAUTENLHOTO 610Ka 1 ycTpoiicTea OnRobot
(maTumMKa) BbINONHEHO NPaBMUABHO, @ TaKXKeE MCMNONb3YeTCA NOAXOAsALLEe YCTPONCTBO.

6.5.10 «[JaTUUK He oTBeYaeT»

Ecnu BblumncnmTenbHbi 610K Compute Box onosHan yctpoiicteo OnRobot, a nos:e
coenHeHMe C yCTPOMCTBOM DOblsIo NOTEPAHO, NOABAAETCA YKa3aHHan owmnbKa.

OnRobot - Ownbka paty4 |

J&aTHWK He oTEEYAST.

Briwnodwnte Compute Box, nogrnioydnTe gatHne k Compute Box
venpaeHeim kabenem, snwynTe Compute Box. Ecnu ownbka
noETopAeTcA, obpaTnTecs &

| OCTaH OB NpOrpanfkl H MNMpoponMHTE

Y6epnuTech, 4To coeamnHeHne BbluncamTenoHoro 61oka Compute Box mn yctpoiictea OnRobot
(ZaTuMKa) BbINOIHEHO NPABWJILHO, A TAK}KE UCMO/b3YeTCs NOAXOASALLEE YCTPOMCTBO.
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6.6 [Oeknapauuum n ceptuduKartbl

CE/EU Declaration of Incorporation (original)

According to the European Machinery Directive 2006/42/EC annex Il 1.B.
The manufacturer:

OnRobot A/S
Teglvaerskvej 47H
DK-5220, Odense 5@
Denmark

+45 53535737

declares that this product:

Type: Industrial 6-axis Force/Torque sensor
Model: HEX-E and HEX-H
Serial number from: HEXEB0O1 and HEXHBOO1

is partly completed machinery according to 2006/42/EC. The product must not be put into
service before the complete machine is in full compliance with all essential requirements of
2006/42/EC. A comprehensive risk assessment must be carried out for each application as
part of ensuring that all essential requirements are fulfilled. All essential requirements must

be assessed. Instructions and guidance provided in the HEX user manual must be followed.

Technical documentation compiled according to 2006/42/EC annex VIl part B is available to

national authorities upon request.

The product is in conformity with, and CE marked according to, the following directives:

2014/30/EU — Electromagnetic Compatibility Directive (EMC)
2011/65/EU — Restriction of the use of certain hazardous substances (RoHS)
2014/35/EU — Low Voltage Directive (LVD)

Iy

Nicolae Gheprghe Tuns

RD Director

Odense, October 17, 2018
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Declaration of EMC test result

Y,

T-Network client

OnRobot Hungary Kft.
Aradiu. 16.

1043 Budapest
Hungary

Product identification

OnRobot HEX Force/Torque Sensor
S/N: HEXEX005 with CB1807B018
Manufacturer

OnRobot A/S

Technical report

T-Network Project EMC-180926/1, OnRobot HEX Force/Torque Sensor and Compute Box EMC Test Report,
dated 17 July 2018

Standards/Normative documents

EN 61000-6-2:2005
EN 61000-6-4:2007+A1:201 1

T-Network has evaluated the products in various measurements, and the results verify the product’s
EMC compliance.

T-Network Kft.
Ungvar u. 64-66.
1142 Budapest
Budapest, 05 October 2018 T ¢N Hungary
(= ek B8 Tel. +36 1 460 9000
\ AN / Ungvar u. 64-66. 1142 Budapest, Hungary Fax +36 1 460 9001
) l\( Registration num.: 12005222-2-42 E-mail; tnetwork@tnetwork.hu
Sandor Tatar Web: http://www.tnetwaork.hu
Laboratory Leader
T-Network Kft.
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_ = . pa— Report Mo.: SHES 180600601401
Date of issue: 2018-09-25

TEST REPORT
Product name................... . 6-axis Force/Torque Sensor
Product model. ................. : HEX-Ew2
Product description..............  Sensor
Electrical Rating ..................: -
Applicant............................ OptoForce Ltd.
Address ..............................  Aradi utca 16 1043 Budapest Hungary
Manufacturer .....................:  OptoForce Ltd.
Address .............................  Aradiutca 16 1043 Budapest Hungary
Testing Laboratory .............: SGS-CSTC Standards Technical Services (Shanghai) Co., Lid.
Address ... MNo. 588 West Jindu Rd, Xingiao Town, Songjiang District, Shanghai,
CHINA
Number of Samples received: 1
2018-08-31

2018-09-08 to 2018-09-09
IP67 (as client’s requirement)
IEC 60529 Clause 13.6 & Clause 14.2.7

Pass

The submitted sample complies with the clauses examined.

Prepared and checked by: Reviewed by:
,Z_sz.} Hum
Lewis Hua Lucy Wang
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U3paHune

KommeHTapui

M3gaHune 2

M3meHeHa CTPYKTypa 4OKYMEHTa.

[obasneH cnoBapb TEPMUHOB.

[Job6aBneH cnMCcoK akpOHMMOB.

[Job6aBneHo npuaoxKeHue.

[obaBneHo onuncaHue LeneBoi ayautopuu.
[ob6aBneHo onucaHMe HasHaYeHUs YCTPOMCTBA.

[obasneHbl MHPoOpMaLMa 06 aBTOPCKMX NpaBax M TOProBol Mapke,
KOHTaKTHan nHdopmauma n MHGoOPMaLMA O A3bIKE OPUTMHANBHOTO
nsgaHusn.

N3meHeHo onncaHue KomaHg, F/T Mepemewerne, F/T Mouck,
Bcraska ctrepxHsa F/T u F/T KoHTtposb.

HobasneHa kKomaHaa F/T MpomerKyTouHas TouKa.
YnaneHa komaHaa F/T NepemeweHue (Ctrl).

Ona nnnoctpaunm paboTbl nporpamm UR gobasaeHbl npumepsbl
npumeHeHuaA.

M3gaHue 3

Cuctema KoopAamHat «lMaHenb MHCTPYMEHTOB PYYHOTO YNpaBaeHUA»
M3MEeHeHa Ha «MIHCTPYMEHT».

Job6asneHo npumeyaHume ob orpaHuyeHmax opmeHTaumm TCP.

YpaneHo onucaHme orpaHNUYeHMi akTUBALLMKN OCEM NPU PYYHOM
ynpasneHuu.

,ﬂ,06aBHEHO YTO4YHEHUE 06 ncnonb3oBaHMM TUNA I-(OHTpO!'IbHOVI
TOYKMN.

N3pgaHue 4

YpaneHol orpaHnyeHuna opmeHtauunm TCP.

M3pgaHume 5

O6HoBNEHA MHPOPMALMA O BO3BPALLAEMbIX 3HaYEHMAX KomaHa F/T
Mowuck n F/T NepemeLieHne.

YaaneH pasgen 3anmcu nyTu.
Hob6asnen pasgen komaHabl F/T MyTb.
YnaneH pasgen F/T BctaBka pasbema.

YaaneH pasaen «Bosspaliaemble 3HauYeHUA KomaHAabl F/T BcTaBka
pasbemanr.

O6HoBNeHbI pa3gensl KomaHa F/T NepemeweHme u F/T Mowck,
pobasneHa MHGOPMALMA O NOCTOAHHON CKOPOCTU
BOCMPOM3BEAEHUSA, @ TaKKe HOBble M306parKeHMA 3KpaHa npu
BbIMOJIHEHWUM KOMaHA,

O6HoBneH paszaen KomaHabl F/T KoHTponb, AobasBneHa
nHbopmauus 06 orpaHUUYEHUAX YCUAMIA NO HanpaBAEHUAM.

PefaKToOpCKue NpaBKMu.

OnRobot © 2018
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M3paHue 6 HobasneHa nHpopmauma 0 TOYHOCTM BOCMPOU3BEAEHUA NYTK.

Pasgen «Bo3HuKNa owmnbKa B paboTatoLien nporpamme» aas
«MpoaonkeHne NpPorpaMmbl» 3aMeHeH Ha pa3gen «BosHKuKNa
olWwmnbKa B paboTatowelt nporpamme» gns « OCTaHOBKa
nporpammbi», naysa v BO306HOBNEHME BbINONHEHMWS NMPOTrPaMMbl
60/1ble He NPUBOSAT K NOSBIEHUIO aBapPUIAHOTO CUrHANa.

[Oob6asneH pasgen «BamaHue nonoxeHma TCP».

3anucb KypHana socket_read_byte_list(): 3agep»kKa n3ameHeHa Ha
socket_read_binary_integer: 3asep:KKa, U3MeHWUN0Cb NOBEAEHME.

B rnasy «lMounCK 1 ycTpaHeHWe HencnpasHoCTel» gobasneH pasgen
«He yaanocb OTKpbITb COKET vectorStream».

YpaneH pasgen «BcTtaBKa pasbemanr.

JobasneH pasgen «CKopocTb BOCMPOU3BEAEHUA NYTU HUXKE
oXnagaemom».

[lob6aBieHbl OrpaHNYEHUA B KOHTPOJIbHbIX TOYKaX, B KOTOPbIX
MPOMCXOAUT TONIbKO BpaLleHMe.

U3paHne 7 Penaktopckue npasBKu.

N3paHune 8 B pasgen komaHabl F/T NyTb gob6aBneHo orpaHuyeHue
MaKCMMa/IbHOrO NOBOPOTA HA KaXa0e NPoAOoAbHOE ABUKEHNE NPpU
3anucu nyTu.

Job6asneHbl pasgenbl «OwmnbKa: -2 Npu COXPaHEHUU MYTU» U
«OwnbKa: -3 Npm cOXpaHeHUN NyTm».

PefaKTopCKMe NpaBKMu.

N3paHue 9 JobasneHo «Ba)kHoe 3amedyaHune No 6€30nacHOCTU».
[Job6aBneHbl NpeaynpexaaoLLme CMMBO/IbI.
O6HOBNEHbI CHUMKW 3KpaHa.

B pasgen «KabenbHble noakAoueHUa» 4ob6aBAeHo NpumedaHue,
npeaynpexaalolee o HegoNyCTUMOCTM NOBOPOTa Kabens gaTuumKa.

N3paHume 10 Job6asneHa nHpopmauma o HEX v2.

M3paHwne 11 Pasgenbl KomaHg, F/T Ctonka u F/T Pa3obpaTb CTONKY 06beaMHeHbI
B pa3gen KomaHabl F/T YknagKa B CTOMKY.

Pasgensl «Bo3spaujaemble 3HaueHUsa KomaHabl F/T Ctonka» u
«Bo3Bpalaemble 3HayeHUA KomaHabl F/T Pa3obpaTb CTOMKy»
obbeauHeHbl B pasgen «Bo3spallaemble 3HaYeHMA KomaHabl F/T
YKnagKa B CTOMKY».

O6HOB/IEHbI CHUMKM 9KpaHa.

M3paHne 12 O6HoBneHa nHpopmauma o USB-kabene
O6HoBeHa MHPopMaLMa 0 HacTpolike naarmHa URCap
O6HOBEHbI 3HAYKU PEXKMMA PYYHOTO yNpaBaeHus

O6HOoBNEH pasfen NOUCKA U YCTPaHEHUA HencnpaBHOCTEN

O6HoBEeHbI CO0bLEHMA 06 oLWMbKax
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