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EGM_STATE_RUNNING EERITIEEREGMEE,

EGMB L FRIERE, BIRIRFBah THINEA.

:1;[_]4jilualiilé]EF] J‘Frﬂzlfﬂjiu-1_'E§|F¥f'I?o

[ EGM_STATE_DISCONNECTED ]

SetupAl  SetupAO
EGMReset SetupGl  SetupUC

[ EGM_STATE_CONNECTED ]

EGMRunJoint EGMRunPoge

EGMRunJoint EGMRunPose
EGMStop

[ EGM_STATE_RUNNING ]

xx1400001082

RAPID$§4EGMRunJointfIEGMRunPose$4FEGM_STATE_CONNECTED, W RZEiR

KIXZIMEX Bir AL ERIUSIAR A, SR KREBITEBRT R 8], ﬂBZLVﬁ%?av:J[Aﬁ*E

FIRSTNEGM_STATE_RUNNING, HHR T HP—INKMAT, EGMERESER

jJEGM STATE_CONNECTED, MiXf&isL MR (BIR1ERAPIDS kLR #Lﬁ'F
%169)

INEREGMATIRZSHEGM_STATE_RUNNING, H{E1k TRAPIDAJHITIZFE, FABAEGM
M| £ NIRZSEGM_STATE_CONNECTED, XHfEFESAT, EGMLIRERA
EGM_STATE_RUNNING,

NRAMNEFIESTZIEHIIE (PPtoMain) :ﬁbAPPﬁlﬁ'ﬁﬁ?ﬁSﬂ]#ﬁFE’ﬁiFﬂE‘é‘l‘, B
LEGMZHIRIIR S X 2EGM_STATE_RUNNING, BBAEGMEPRZSHES
EGM_STATE_CONNECTED,
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2 {#H Externally Guided Motion

2.3 MAKIE

2.3 BWARIE

FFEGM Position GuidanceB9%i \ i3
AHEXHIEGMIZBIS S RIEFRMALIEFRIE. =K< SEE—ESEO, MR

F—%E<SE

iEEF—"UdpUc#O (User Datagram Protocol Unicast

Communication) .

Be: iR

EGMSetupAl HEGMIgEEIBNES
EGMSetupAO HEGMgERIBHES
EGMSetupGl HEGMIZERABNES
EGMSetupUC HEGMig BUdpUctiriy

RTFEGMMBABREEECE S TIEAXTHREMESHMELRRE, wHRMLAuE
MEFRAE.

BXESEONBIERN TR :

2AIAO
Gl

/0

14

AQ | — |Al
GO|— |al AO

xx1400002016

4 \ RAPID

1 IEEFHISIEAZIEGM,
2 EGM&EEMEXESHALEE.
3 EGM&ZEEENEHI B NHEXRALEHIE.
HXERBRJIEMERES NELAES D,
MRBESEAYER, BLZWMNIFH R TFEXH ARG, BI6XTENIEHF
RAEE (x. yiiz) BINLESRNAEE (rx. ryfirz) , JRErAMINHHAI6EME.
HM 7N AEAEGMXTIEREY, HE—RMINHHMNIES IR EMINH A A

13'150

T—gksE

EGM

20
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2 {#H Externally Guided Motion

2.3 WAKIE
SR

RFUdpUci ORIEIERIN T

14

/\EGM '/—\

UDP24

3

xx1400002017

BEEFIEAZIEGM,
EGM£ MIEap1EH I EUR IR EHE.
EGM&IE R IREHE R IX LA XIS
EGMEREX & REZHIE R R ZEUDPRASI,
MRE—FHBE, BAEGMSERT—FKIELE, MALTRSHUNSEEIESIF
SNEXMERE. MREEREEMUERE, BLGHERSUEER
EGMZRI B \RE—INA B HIE.
o (REBSEEMMESZE (EGM) RXMEHE. BNOBNRBEXHRIXS
FIRIBAREK, FizERAR5ZIEHEEMNE,
ZERIREEEMUTRE -[EXA LAY :
k-EF (BRIALEGIGIEILES)
pos_ref- &2 B
pos - FRRf &
speed_ref - SERE
ZF A e S RKMITHE PR ERUdpUctig, MiESRE27TEGM
RSN IZFHEIRHIA T H KRR N EIE.

a A O DN =

speed = k * (pos_ref — pos) + speed_ref

FFEGM Path Correctionfyisi A\ iz
AEXMEGMIZEIE S RIEFRBMALIERER. L=£ELEE—MESEO, Mx
B—%3E4£i%E—1UdpUciEO (User Datagram Protocol Unicast
Communication) ,

B4 : ik

EGMSetupAl HEGMig EEIRNES
EGMSetupAO HEGMig BRI EES
EGMSetupGl HEGMIZBRABMNES
EGMSetupUC JHEGMig&EUdpUctiil

RTFEGMHRNSIEE RS T BHUE.

R F A - Externally Guided Motion
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2 {#H Externally Guided Motion

2.3 WABE
LERI T
HXESEONSBRINTAR
2AIA0 148
Gl
110 EGM
Go| —— |6 o
4 \ RAPID 3
xx1400002016
1 EEEHSEREIEGM,
2 WEHIE (yFix{E) MISSIEENEITE48 msaMELIATE M1 2R IREN,
3 EGM&IHEMXHMERERER, REBEENGHESP, I0RKA T UdpUc
Y, BARGHSEBEXRERRRIERIR,
22 R F M - Externally Guided Motion
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2 {#H Externally Guided Motion
2.4 WHEE

2.4 HithiE

R
AR UER FUdpUciEO.
Z T A &ML RITHIT R —IMBREAUdpUctig, NHESRE27TTREGM
ERSE . IZSEEIERRIAR T #5K A H AR,
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2 {#H Externally Guided Motion

25 L&

25 BE

EGM{i B iR E

RobotWare i X HIRCABCEER TEMAL ER, #HER SEGMALES| SHERIAIE

EO

FFEGM Position GuidancefJEt =&
F&iMotionT 28! Jy External Motion Interface Datat) & %S & & IMEIEGMAYTT
H. BISTIHRGESEIER T B AKEGMSHL,

T EFmtEAR T S WBIEGMIZHIIFRMAT S 8. HPRRTEGMEFIRSEH

LP filter

—iEfE .
EGM
o
I
I
| ()
| \T/
I
: Position
| gain N
I
I

xx1400001083

Default proportional Position Gain

PSHMERSESYMEIRIERRAME (BAN
HIfERERAE, FEYAMNBRAMERX) MRS
B, ZEUEMS, MMELEERBIR,

Default Low Pass Filter Bandwith
Time

BOAME.

Bl RIS HILP Filter2 i1 3EEGMASEE =t 20T FT AR

FHFEGM Path Correctiontyfit &
EGM Path Correction BYECE 550 Level & BE| Path, i&H{ER{EAEH{E,

24
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2 {#H Externally Guided Motion
2.6 HEZ

2.6 EZE
EGM{iLE FAHESS

MBRALZFTASAHNETN, YHEGMStreamStart A FREAERT, BN
TEMGHBEZRHE, Y{EAEGMActIoint 8 EGMActPoseRY, BT A%
H (WMBEHME, WEEIAF/HAE) BEEEHE. KETRENGBEIEEER
EGMFTH, AFItEME, EEMEREL.

FFEGM Position GuidancefJ#EZ2

EGMA] EARMARER —X THEAMEESER—TET, MT—THATNER
FEGMERER

EXTHERT, HFEESEFUEES2EN TERAREMENETEHAE (U
ERe4L) , AEARESEER, BESEXABLIASEIER, EERHGEREL
H3FSEERMN ARG HEXERBINNEENLEZ A F [,
RAPID$§4EGMActPoseEX T AIFEEGM A {E A BIFR B HESE :

fEZR R
Ia B A%\ Too l B Tk E XI5 H FEGMEEA TR HIE.
T 4445 AT \Wob j B THRE X 4% F FEGM#FEH T LR,
RIE 7EJE sEflCorrFrame B 5k E XA H BRX R8T 75 M A& F AYIE
e m3EHISensorFrame B TH5k & X fZEE X & RS IRATE
FIRITESE,
TAS5TH
OgEmMEESRENXETRAINTH -
1 MBI EEEZINEAL, BAFBIEEHENAIE.
2 MREEFEIR, BBLFMPIEHEMEATEEREZINBAL,
==
BARALEIET 4 T BiEERIIEEGMAL S AT E S M E T L,
FE W HEZR LAY

RAPELETRIEZRCorrFramefiSensorFramefyXEX1ER. AEER
egmframetype P HIFIE IEZR EBIKIEEX—E 2 ¢

- ik

EGM_FRAME_BASE  |RMEX FEAERMARENZIER (EBER) .
EGM_FRAME_TOOL |4#5Z 2483 Ftool0 (ZEHER) EXH.
EGM_FRAME_WOBJ | rZR MM FHEI L (CERIER) BXH.
EGM_FRAME_WORLD | KAfE3YF 2 BERAMANHKE ZER (EHENX) .
EGM_FRAME_JOINT |IXEHERXTE (KTFER) .

FFEGM Path CorrectionfgJ$EZ2
EGM Path Correction R g 7E 2285 TiE1T.
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2 {#H Externally Guided Motion

2.6 (EZE

SRR
RAPID$54EGMActMoveE X T EGM Path CorrectionfT ERIM—ESS, TEMTE
& FEEGMMove LB EGMMoveCH I RE .

TAS5TH
TEWRERERINZEAL, RRTHS— YR TREEHEEEX .
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3 EGM{E 28l

3.1.1 EGM{RREERMN IR

3 EGM{ERERZEHHIN

3.1 HhR

3.1.1 EGM{%& &2 iliEEiA

BIEFfEH Y

EGM{ERSR IMNHIRITTRA TR OHNEEHZEAREANBAZFRSENEERR
Z B ERB(E.

BEmABEEA—MERSE, FIAMELE, BITSERERSIRKBERRER. B
Azt BFS 5 —APCHRE, MiZPCUSIBERBUBRIXLEHEXNBEA. XHE
BRI R IE R ERXAIN S AT S S FfE RS 2 BN E TR BB B, EGM

sensor protocolIE 7£{$ Fl Google Protocol Buffers3€#t{T4r%3, FHIBUDPNI{EF—MN|
f&i& Wi, %E$FGoogle Protocol BuffersfIR A2 EE A EEMIES DA EIM
T, BTRRENIIERSMAIXNEEE B—BXRHEE, BAEMKIXX
LHIEE T TE, FTIAFERAA &R T UDPIEAfEE RN

RS RESH

FHEGM proto3Z {43 X EGM sensor protocol fiEEM., BEERGESHPERBEHEX
RIfE R AR, IPHLEFfE R MIRO S, RS EEE)\MERES.

HEFOBA T 4bEE

ZfE R ERIIRSSH[ER. EMEXNBAERRISLBZIE—NESR, ZE=R
BILEEHEXNB[BAZZEMAE ; ERBIFE—NEHERE, ErIIELE#MIEIE TR
ZMES. RATZMYAEA ST HERBREL —ERS, BixthilEeH
AEEMEKRMNFEELEELENRNERY ., XBESEETRANERERRITFES,
QBN @R RIEIRE. REBEXHBANE-NEEF2EEER. WHNAR
EASHEID, BMEREUAHIRAGIE %, UDPEEMERIEHHNSMkaE &%, FRrLlE
AR E PG 2 =1,

BREOAIRE, NEHEBSEANRENE BXVBASIBRIERD iXERBFLE—
RBIRS MIZIE R EEE — k8B, A ARTARAPIDIS$EGVMStreamStart,
EGMActJointa{EGMActPose AT iE % 5t \Samp l eRate 38X — EIHART B 2 Jo 4
ERHEMEEL

ZEHESHEEHZEUDPEE.
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3 EGM{E Rz thiY

3.1.2 Google Protocol Buffers

3.1.2 Google Protocol Buffers

Protobufilif
Google Protocol Bufferszf ProtobufstIEE & a3t ¥3E 31T BT / EHITH.
Protobuf X#_LtE XML{R10%1004%, EEXM_EHKEXTFProtobufiifER, MM
Google overview \F 21T ERYIERE.
BMSZ, proto3X A T EFIERLEM, WEEX . proto3 i#ITHIE, MiRIFEE
MESEEEXMNAZ EERMBRTE / ZHRTHRRL. ZNHASMERAIMLE %
B—NGEE, RITERITE, IE—NEE, BARTLAZEZ REREX—HEE.
Protobuf B FIEE HirtE, FTAKERS 4RF2iE = &Pk AT {E A Protobuf, AEIMIES W
K TIFEAERMITAR.
Protobuff £ Eff A ZProtobufi§ E W BRITILMEM i HIEN, XERAFAEXEE
i PLE S TSR IR SR .

¥(=hTIH
FgGoogle C++T BN, FHAIEIMET THE=FTEFHKH :

Nanopb, £mCHKEE, BEHLIR/HEEMNENE.

Protobuf-net, —*~Google Protobuf .NET3Z &,

Protobuf-csharp, & Google Protobuf .NET, C# API5Google C++ APIZ
18k

A =

ERERKBAFRENRE, XERXELTEEFHE URERSAFELMN™
P EREXAE,

28 Rz F i - Externally Guided Motion
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3 EGM{E 28l

3.1.3 EGM{ER2E N5 A

3.1.3 EGM{ERE2S it ER

HiREl

EGM{E B MUA R —IUEK / AN, H{EHBMEXNBALREE—NES
&, %S (E Al LU ISR KR EE,

EGM{E BB E BT EIELEM, B EgmRobotf1EgmSensor, EgmRobotH
WBA%IE, EgmSensorfif&REE %%, MIALIBEHNRBEEEFTREBSHEN N
AliE, XEWE—NESREETFER, Mg EFR. MRE—NAERT Google
Protocol Buffers, MEHIEEREFIEIEFER.

Google protobuf#iEEM I AIFEE TE (BI—Ht2EBEFMTER) . F£EGMsensor
protocolf, EETHRIMTBEREARITTE.

e IHER

EgmHeader

EgmRobot

ATRAT —EERRBHUER. HEE, THEERSHRANTNTEFRRES
TEAFHRTB,

EgmHeader HHEgmRobotflEgmSensorit
message EgmHeader
{
optional uint32 seqno = 1; // sequence number (to be able to find
lost messages)
optional uint32 tm = 2; // time stamp in milliseconds

enum MessageType {

MSGTYPE_UNDEFINED = O;

MSGTYPE_COMMAND = 1; // for future use
MSGTYPE_DATA = 2; // sent by robot controller
MSGTYPE_CORRECTION = 3; // sent by sensor

}

optional MessageType mtype = 3 [default = MSGTYPE_UNDEFINED];
}

TE ik

seqno F3ls,

HXMASRE—NER, MEBFIISIN—, XEFERE—E
BHEPREFHEHEEX.

tm B BB AR J BB AL,

(TR FUUEERT)

mtype HEZEE,

KRR IR BRIMSGTYPE_CORRECTION, FB3H] 28 AtE4s2
R7i% BRMSGTYPE_DATA,

message EgmRobot

{

optional EgmHeader header = 1;
optional EgmFeedBack feedBack = 2;

R F A - Externally Guided Motion 29
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3 EGM{E Rz thiY

3.1.3 EGM{ER2E X% A

LERI T
optional EgmPlanned planned = 3;
optional EgmMotorState motorState = 4;
optional EgmMClState mciState = 5;
optional bool mciConvergenceMet = 6;
optional EgmTestSignals testSignals = 7;
optional EgmRapidCtrlExecState rapidExecState = 8;
optional EgmMeasuredForce measuredForce = 9;
optional double utilizationRate=10;
}
TE iR
header &8 #EgmHeader,
feedback RIRGLE, BINLEEAFIMINAANENE. BESIFHMEER, 15
2 EgmFeedBack,
planned HBEAMMINMMESELNE., EZFMER, BBAES
EgmPlanned,
motorState BHFERE (F, X)
mciState MEPEGMRRZ (BT, =1k, $HIR) .
mciConvergenceMet? BREERHEECGMIES | E X HIUSIR ERI T R1E,
testSignals PRSP ER
rapidExecState REREFHITRE (B17. BL) .
measuredForce MEAEMS. NENEHBIERE.
utilizationRate ZE R THERIERE X ZAEgmSensorEITEEN R BRI AT
A AR E LA, MRREBIT100%, BAREIE
BREBITRRMNIER, ECGMIHENSEE, EHRARREE
A L ITE SIS,
WNREgmSensorBERARIER, WEARELRIEH
EgmPackage, Xti&SHABAEERMIEES.
EgmSensor
message EgmSensor
{
optional EgmHeader header = 1;
optional EgmPlanned planned = 2;
optional EgmSpeedRef speedRef = 3;
¥
TE iR
header i5&BEgmHeader,
planned WS AT SEAE.
speedRef WS AT SERE,
EgmPlanned
message EgmPlanned
{
optional EgmJoints joints = 1
1 Mci EGM
2 nel EGM
T—odks
30 R F M - Externally Guided Motion

3HACO073318-010 {£1T: D

© KRINFTA 2019-2021 ABB, {REFTANFI,



3 EGM{E 28l

3.1.3 EGM{ER2E N5 A

LERI T
optional EgmPose cartesian = 2;
optional EgmJoints external Joints = 3;
optional EgmClock time = 4;
}
TE iR
joints M8 AR RIK T AR AL E .
cartesian HBABH RIS FRERAE.
externalJoints SMEREHAYITRIGIE (67ME)
time H28 A FOSMNERER 1T B R R BT RUAL B R BT B HRIC.
EgmFeedBack
message EgmFeedBack
{
optional EgmJoints joints = 1;
optional EgmPose cartesian = 2;
optional EgmJoints external Joints = 3;
optional EgmClock time = 4;
}
TE iR
joints M8 AR 2 K15 BEARALE .
cartesian M8 AR B & /REIRMIE.
externalJoints SpERRTMIBAIE (67ME)
time HL28 A FO9MNER AR 17T B R 3 U B 11 B R BT B HRIC.
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3 EGM{E Rz thiY

3.2 MEEGMIE B SiH

3.2 HEECMERBEEIRA

301 F.Netfd B — A EGM{E B R S im
AIEERIZIES A Visual Studio#H{THIZBFRmIE, HAEEITIEAR.
b5 B4R T aN4A] FA protobuf-csharp-port3R L2 Fn 6132 — IS B asmit F A,

BR1E

-

fEVisual Studiod, BIE—/C#MNARERF.

ERIE, AE%ENUGetBEEE, HREGoogle.Protobuf,

7ENuGetB EHE2EH, EATREGoogle.Protobuf.Tools,

EMnZE Solution package\packages\Google.Protobuf. Tools.3.xx.x\tools\windows_x64,

o~ W N

J%C:\ProgramData\ABB\DistributionPackages\ABB.RobotWare-
7.yy\RobotPackages\RobotControl_7.zz\utility S BIEGM>Z {43 & H|F|
\packages\Google.Protobuf.Tools.3.xx.x\tools\windows_x64,

6 |fTH—"cmdfT, i&1T“.\protoc .\egm\egm.proto --csharp_out=.\egm”,
=> Egm.cs3 {4 AT

egm.protoigix Aproto2,

7 |#Visual StudioIfi B RN £ MBI fhegm.cs GRIMBATR) .

8 |15 REI1LRLE &IZFVisual Studio Windows Console[i f 32 {4 (egm-sensor.cs), SRIG#k
REmIE. BEEEFNNIT.

T AC++aB—MEGMIZRBEE SRR
RAC++MERERHEEE =

Google #C++, FEWindowsH#JEGoogle TR AR mfkF, (BXESIESEM
{AI¥a3E5T 3 WindowsHprotobuf,

LIREMIE T libprotobuf.libfprotoc.exefd, NIEER LU TIER :

1B1E

#1TGoogle protocELE M iFE & HKprotoc --cpp_out=. egm.proto
Bl —IRwin321E 4| & KA.

R iNProtobuf BREABRB R,

TEFRXIA B BiRINAT £ R i9egm.pb.ce3X 4, FHMINYRIZARE B HEBRIZ S 5.
WIFFHMIT

-

a | b~ W N
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3.3 EEBUdpUckE

3.3 EfEUdpUcitE

N EEUdpUciz &

UdpUcH B Udp 5/ \ R EHTER. XLREEIIRSI[AER, MEXA
MFAEHIRNSER—NEPIRAER, BIRWIZNSRAERIRSVIBHAXER
BRRYERAR L

HEUDPBEENN—XRE, FIFREHMNEBEEAEGMMEEHIES, RE—IK
.

RESH
LEAMEIA T B E— 4R ENFTANEXSH. XTXESHNELERESILEAS
EFM - RESH.
XESHEF EFCommunication N EIUDP Unicast Device,
SH ik
Name UDP Unicast Device S5l &%,
EE¥1EGMsensor,
Type #%{$ FAYUDP Unicast Device {38,
ME—TA] Y UDP Unicast Device & 5UDPUC,
Remote Address RSN Z Y IP Hifit,
Remote Port Number @it Remote AddressPTiRBIIMLE T = LHYIR O4RS.
Local Port Number ISR BEERIREOS,
W=l
HEILZRENEGMIRHINEIE, BLAMNBIRUT ARG REEMR—HFUdpUck
8
Name Type Remote Address Remote Port Number
UCdevice UDPUC 192.168.10.20 6510
R F A - Externally Guided Motion 33
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4 ZRGEH

4.1.1 External Motion Interface DataZ&%!

4 ZESH

4.1 ZE External Motion Interface Data

4.1.1 External Motion Interface Data3t %!

Bk
AT HEiRBYZEBY External Motion Interface Datalg £ &Motion, X FiZERBE
SY, AVHSH—EMAEE EBRMLITA,

LRV ER
External Motion Interface DataZiBV 8 & RIF 2 S HE X T —IRExternal Motion
Interface Dataliy4§1t.
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4 ZRGZEH

4.1.2 Name
4.1.2 Name
LR
NamelgF E EMotionh B2 External Motion Interface Data,
ik
External Motion Interface DataRy &%
FMAE
iX 2 External Motion Interface Dataf/.>¥xiR,
EXZS ¥ E T EERHEXITH S,
fLiFE
—BRE2NFHIFFE,
36 R F M - Externally Guided Motion
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4 ZRGEH

4.1.3 Level
4.1.3 Level
LR
Levell@F E£&iMotion )3 B External Motion Interface Data,
ik
External Motion Interface LeveliRE T TEMN R G %R L SRTHIE.
FHAZE
LRENREINT -
B : &R iR :
0 B S5ER¥WRIEMEITE, FHINEZEFAREHIZEAEM
1 TR g*ﬁIEETHEFH BINER, {BiXth &S| N—LEIMOERTF NS
2 -2t RKHAREIRIE.
&z HE X T ERHEXITHIE.
PR
{EF Level ORT R E{RIEIE K 23K BL o 48 X188 A W HREN.
fiFE
RIFERNO. 182
RiINMERNT.
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4 ZRGZEH

4.1.4 Do Not Restart after Motors Off

4.1.4 Do Not Restart after Motors Off

LR
Do Not Restart after Motors Offig FE &iMotionth B3 B External Motion Interface
Data,

ik
Do Not Restart after Motors Off :RTEE T 3 R 2F ILEHILHIFKIE, SEEEMEXEF
EAMF B X ARG B 51 E B External Motion Interface,

FMAZE
R AFalse (FKIN) , BAFENBHIKFA REEHNRGHER —RETHEMITHE
*HEO
R A True, MESHFEFH RETHIMBERIERBENIT,

RVFE
TruesiFalse,

38 R F M - Externally Guided Motion
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4 ZRGEH

4.1.5 Return to Program Position when Stopped

4.1.5 Return to Program Position when Stopped

LR
Return to Program Position when Stopped)g T £ ZiMotionth B2 &I External Motion
Interface Data,

iR
Return to Program Position when Stopped iRE T HIEFHITIZIZE LR, EHEIE
{TExternal Motion Interfacel) i 2 & HiR BN K RIZALE.

FHAZE
MR AFalse (FiN) , BAZHFEEHISFAUELRL.
WMRATrue, BLZHIEEEIHENMGRIZENEL.

PRI
BEXTZEPENEZHIRE & B HRIEMIERIESN. R Return to Programmed
Position when StoppedfE X i Falselit & i B & BHIRIEALE, FATRRSHER
ZIMeHmEE, PRI BWUNAE R PAERIZAE SHN KR EMEREREZMERT,
FiEiz¥EIR B R False.

SVFE
TruedjFalse,
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4 ZRGZEH

4.1.6 Default Ramp Time

4.1.6 Default Ramp Time

KR

Default Ramp Timeg&F £ #Motion i35 E External Motion Interface Data.

ik

Default Ramp TimeTE X T #£42 1k External Motion InterfacelfJ$hiTi3 2/}, 121k
External Motion Interfacef& & Fir ERIERIA R B8],

FH A%

ZHEBHATREARNAE : HELLEFNITIEER, External Motion Interfacekis
EREBETEUSRIERFVET ; IR Return to Programmed Position when
StoppedATrue, FLZHME UL RIVERIREZBMERELALE.

HEBETMUNF 1, REMAZREPRAEFREIZE. FEXEARBECERET
HMABENBIABTERSHNE mHEE/NEARTZARESTH/NENEARTERK
AY{EBI AT RIE(F LE.

A =

B FEMRENREENHRIKGIED, BRNBABEFLIEFREHESE
B SE.

PRl

ZEE R £ ¥ 0WZ| External Motion Interface\iTiZ 12 = £ RIFBER 3 IEE, MAS M
IMEAELEBE (b2 ERAPIDHRESIFHRESREE) .

RIFE

0.005 ~ 10.0%) 2 [8 B9 — B
EINMERO0.58),
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4 ZRGEH

4.1.7 Default Proportional Position Gain

4.1.7 Default Proportional Position Gain

LR
Default Proportional Position GainJg F I fMotiont B 38 External Motion Interface
Data,

R
Default Proportional Position GainE X. T External Motion Interfacefii & [z &z laY
ERIALEHIE ES

RVFE
0.0%)%20.0%) Z B — M E.
BRINMERS.0,
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4 ZRGZEH

4.1.8 Default Low Pass Filter Bandwidth

4.1.8 Default Low Pass Filter Bandwidth

LR
Default Low Pass Filter Bandwidth|g T Z &iMotionh #1258 External Motion Interface
Data,
ik
Default Low Pass Filter Bandwidth TimefE X. T id € External Motion Interface¥h{T
TFERYIERE Bk ERTFT ARSI RS BIBIATE 2.
fLFE
0.0##%%%1100.0%#%% Z (81 B9 — 4B
ERIA{E 920.05# 2%
1 KL
FREESHESSHA AT,
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5 RAPID £E{58

5.1.1 EGMActJoint - A— X EIFRERS —REGMEER)
Externally Guided Motion

5 RAPID &%{E2
51 8% :

5.1.1 EGMActJoint - A— <P BHEEEE—/XEGMIZz)

FHAE
EGMActJointSBiE— TS ERIEGMiEtRE, HAEERRBIESI TAIEREXTARR
RIRENE AT RRIRRSENR (AIAREAR S EEGMEERIA R MK ZERIEIRE) .
AR RB
VAR egmident egmlD1;
PERS pose posel:=[[0,0,0], [1,0,0,0]1];
CONST egm_minmax egm_minmax1l:=[-1,1];
EGMGetld egmiD1;
EGMSetupAl ROB_1, egmlDl, "default' \Pose \aiRlx:=ai_01
\aiR2y:=ai_02 \aiR3z:=ai_03 \aiR4rx:=ai_04 \aiR5ry:=ai_05
\aiR6rz:=ai_06;
EGMActJoint egmID1 \J1:=egm_minmaxl \J3:=egm_minmaxl
\J4:=egm_minmaxl;
T
EGMActJoint EGMid [\StreamStart] [\Tool] [\WObj] [\TLoad] [\J1]
\J2] \J31 [\J4] [\JI5]1 [\J6] [\J7] [\LpFilter] [\SampleRate]
[\MaxPosDeviation] [\MaxSpeedDeviation]
EGMid
HIFAR : egmident
EGM#RiR,
[\StreamStart]
B : switch
StreamStart FIEMEPIRFHOMELNIE RSN, BIEUER \SampleRate EXHY
FHA%kiX, AEFFE Google Protobuf E X 324 egm.protos B sHSE,
{RHEGMR B EGMSetupUCIRERY, BIHMYUdpUCH F5MNRIR&EIEISRY,
StreamStartA "] H,
[\Tool]
#IBEER : tooldata
FIELEGMRUnJointSRAITREHAI T A,
BEXHN\Tool ]2—AliEN, HZMIZETHAET, HEiIAMEHToOIO,
[\Wobj]
HIBER : wobjdata
IS EGMRUNJoI NERAITRE BRI T 14,
BEH[\Wobj 12— AIED, HZMIZETHET, HEKIAMEAWbJO,
T—Iudrex
R F A - Externally Guided Motion 43
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5 RAPID &£E{Z8

5.1.1 EGMActJoint- A— X BIF RS —REGM#ER)
Externally Guided Motion

SR

[\TLoad]

Total load

#IEAEE : 1oaddata

RS EGMRunJointRMITIE BRI SA 2.

BEHI \TLoad 1R Wi, XZE&iZETHE, HEIAMENNoado.
\TLoadE &R TP EANLHEH. ERBHEEXHIRAHMNEIZTAE
EEMNERAHE. MREAT\TLoadBEH, AAMAEREYEItooldatad iy

loaddata,

MR\TLoad BT H#iZ B 10ad0, APAFMAERE\TLoadBTH, mMEUHE
tooldatafgyloaddatalE At E.

HEFEHA\TLoadBZTH, MULTEB RS SEHModalPayLoadVoderIE{E & & K0,
Nk EModalPayLoadVModeiZ B0, ABAFB X {ERAE<SGripLoad,

AT AR EFIFE A HARIR” (Loadldentify) FiRBIEFE., MREZLKSH
ModalPayLoadMode#iZ B0, BRLGIEAEITIZIREHITE, ALRIERERIEE
XTI ARfloaddataZ HEI— 1 HMAEM#FHAIloaddatak AL EH,

WMRER T XBRERZWMADISimMode ((FEER) EW— 1 HZHWANES, BAE
AIESBEAEMAHNER FRETZIEF. MRIZBFRNESHIEERK1, B4
MAEZEAEBTH\TLoadP A loaddata, MEMEAItooldatadailoaddata
EARE.

A =

WIRBHGHRIRIANRER (ERMTESLCripLload, BELtRZSHModalPayLoadMode
HIRKIME 1,

[\J1] [\J2]1 [\J3] [\J4] [\JI5] [\JI6] [\I7]

HABAE - egm_minmax

64HH25 A X151 216 L BEEUA B AL AT SSAR A LA R 7ML 28 A X T 1 BI7 A E B B LAY
WrskrE. BRIAEN0.5/F,

SR ERIERME AR REHXNBARBEMETHEXTAE. MRMEXT
MESXRXTAEZEEEEegn_ninmax.minflegm_minmax.max#SEEZ
A, BAMMAZXTERATHEREME. NRHREEE—XTHWSRE (£
EGMRunJointHik$F) , BARGMEERRKIAE.
AEEGMRUnJoIntHIEEMAMA X T EMIET X EMTELE, HINBARSHEIE
HASGHTEME, MRAPIDUSHEMITT—5%RAPIDIES,

[\LpFilter]
BHREE : num
RERREET, R (Hz) A8h, BFRERFERE,
[\SampleRate]
BHEZEE : num
EEUMASIRREER AEDRER) . BREN4. 8. 127116%,
INMERAER,
T —DT4k4E
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5 RAPID £E{58

5.1.1 EGMActJoint - A— X EIFRERS —REGMEER)
Externally Guided Motion
EeL I

[\MaxPosDeviation]
HEAEE : num
S5HEMEZBMERKXTRE (UERRM) , EFREGMEEEIERR. FTAX
TER A B —HUE,
BIAEH1000F.

[\MaxSpeedDeviation]
¥HESEA : num
BWHIRAXTEEZN (UE / HARA) . ARE-XTZEIRS], MWHEXT
KRR LEZE TR,
BUAER1.08 / #,

PRl
. WRARER—EGMidIT T ETFIXEGMACtIoint, BBAKRKEGMRunJointiEd
MEERRBHEEIE, BERRSHITIRHFAEGMACtIointALL,
+ EGMActJointH gt #RAPIDIEZMES .

Hik
EGMActJoint

[EGMid ":="] <variable (VAR) of egmident>
["\"Tool ":=" <persistent (PERS) of tooldata>]
["\"Wobj ":=" <persistent (PERS) of wobjdata>
["\"TLoad ":=" <persistent (PERS) of loaddata>]
[F\"J1 ":=" <expression (IN) of egm_minmax>]
[F\"J2 ":=" <expression (IN) of egm_minmax>]
[*\"J3 ":=" <expression (I N) of egm_minmax>]
["\"J4 ":=" <expression (I N) of egm_minmax>]
[F\"J5 ":=" <expression (IN) of egm_minmax>]
[*\"J6 ":=" <expression (I N) of egm_minmax>]
["\"J7 ":=" <expression (I N) of egm_minmax>]
["\"LpFilter ":=" <expression (IN) of num>]
["\"SampleRate ":=" <expression (I N) of num>]
["\"MaxPosDeviation ":=" <expression (I N) of num>]
["\"MaxSpeedDeviation ":=" <expression (IN) of num>] *;*

HXER

58, XF HSH

4 EGMRunJoint F60TIHYEGMRunJoint - IT— R E—1 X T BFF
BHEGMIBTN

{59 EGMStreamstart 581 TIMIEGMStreamStart - JAHEGMELE 7
#IEHK Eegm_minmax 89T Hegm_minmax - EGMEIWISTHR 4
MoveJ BARSEFM - RAPIDIES . REFNEERR
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5 RAPID &£E{Z8

5.1.2 EGMActMove - 4’5 — X ZI B2 IEMEGMFE N
Externally Guided Motion

5.1.2 EGMActMove - {5 — X &T BEKRIEBNEGMIZE)

FHAE
EGMActMove R HiA—TFEREGMIAEE, H AT RIZIRIEMIBENE LFTRITFREE
# (AR EAEGMEBEZRESINHIARMITERZAIEIE) .
ERRB
THIitRA T $§ 4 EGMACtMove,
i 1
VAR egmident EGMidl;
PERS tooldata tLaser := [TRUE, [[148,50,326],
[0.3902618,-0.589657,-0.589656,0.3902630]],
[1,[-0.92,0,-0.39], [1,0,0,0], 0,0,011;
EGMGetld EGMid1;
EGMSetupLTAPP ROB 1, EGMidl, "pathCorr™, "OptSim", 1\LATR;
EGMActMove EGMidl, tLaser.tframe\SampleRate:=48;
ZIEFSBIC—HEGMERE, RARIRE—MEABEMULTAPPREE A eiTHIER
2B, FRLUZERBENBIBRRER (BER) . REBRBEERXTERE RS 1R
1TERER, LEIMEEIREERISRAEE KRR EIXR B ERRERER,
TT
EGMActMove EGMid, SensorFrame [\SampleRate]
EGMid
HIFAR : egmident
EGM#RiR,
SensorFrame
HIEHEE : pose
R RERRIELE.
[\SampleRate]
BHEEE : num
EEUMASUIRREER (4ZR89EE) . BRERN24. 48F072%,
BFHAT
IZfE RS IE SR AL BB A R 5 — ) EGMiRIRIEXEX, BEE|IEAMEGVResetREE
BAil. BEARB—%KEGMACtMoves SR EHR BN,
EiE
EGMActMove
[EGMid ":="] <variable (VAR) of egmident> *,*
[SensorFrame ":="] < expression (I N) of pose>
[*\"SampleRate ":=" <expression (IN) of num>] *;*
T —DT4k4E
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5 RAPID £E{58

HXER

5.1.2 EGMActMove - 4§ — IR Z I BEZRIEMEGMFE )
Externally Guided Motion
EeL I

88, XTF

SR

EGMReset

FE59TMHIEGMReset - EE—INEGMi#TE

R F A - Externally Guided Motion
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5 RAPID &£E{Z8

5.1.3 EGMActPose - A— &S BIRARE —REGMEER)
Externally Guided Motion

5.1.3 EGMActPose - A— M ESHIERmE—XEGM#Zz)

FHRE

EGMActPoseRMiE—DUFERIEGMETE, HAEERRIESI TRHERESBIRRAY
BIEXFIRRIESHEE (BMARLAR 2 EEGMBHN AR MITE L ERIEEE) .

- L]

VAR egmident egmiD1;

PERS pose posel:=[[0,0,0], [1,0,0,0]]:

CONST egm_minmax egm_minmax_lin:=[-0.1,0.1];

CONST egm_minmax egm_minmax_rot:=[-0.1,0.2];

CONST pose posecor:=[[1200,400,900], [0,0,1,0]]:

CONST pose posesens:=[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]1] ;

EGMGetld egmiD1;

EGMSetupAl ROB_1, egmlD1l, "default" \Pose \aiRlx:=ai_01
\aiR2y:=ai_02 \aiR3z:=ai_03 \aiR4rx:=ai_04 \aiR5ry:=ai_05
\aiR6rz:=ai_06;

EGMActPose egmlD1 \Tool:=tool0 \WObj:=wobj0, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm _minmax_Hin
\y:=egm_minmax_lin \z:=egm_minmax_lin \rx:=egm_minmax_rot
\ry:=egm_minmax_rot \rz:=egm_minmax_rot \LpFilter:=20;

K
a

EGMid

[\StreamStart]

[\Tool]

[\Wobj]

EGMActPose EGMid [\StreamStart] [\Tool] [\WObj] [\TLoad], CorrFrame,
CorrFrType, SensorFrame, SensorFrType [\x] [\y]l [\z] [\rx]
[\ry]l [\rz] [\LpFilter] [\SampleRate] [\MaxPosDeviation]
[\MaxSpeedDeviation]

HIFAR : egmident
EGM$RiR,

HIEHE : switch
StreamStart BEIEIMPIZEFHMAELIE RS, EIELUER \SampleRate E XA
B %X, ABEFA Google Protobuf X 3 {4 egm.protosh FIHHYSE.

NEHEGMREHEGMSetupUCIg &Rt, B UdpUcA F 55N &IESRT,
StreamStartA " H.

HIEHE : tooldata
484 EGMRuUnPose kTR I T A,
BEH\Tool 12— \mikl., LZEiZETHAS, HEKIAMEHAtoolO,

HIBER : wobjdata
}R3ES EGMRunPose 11T ah A0 T 4.

Rz F i - Externally Guided Motion
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5 RAPID £E{58

[\TLoad]

CorrFrame

CorrFrType

SensorFrame

SensFrType

AV IR AVA R Av4

5.1.3 EGMActPose - A— &S BIRRRS —REGMEER)
Externally Guided Motion
EeL I

BEH[\Wobj 12— AIiETH, ZHiZETHE, HEKIAMENWobjO,

Total load

B : loaddata

384 EGMRUnPosek TR ZII T 3.

BEH[ \TLoad 12— AL, HZEiZEZTHET, HEEIAMEAIoado,
\TLoad XA TR PERAMNEHRE. BEAFHMEMRXMWIRAFEMNLEIZTAIE
EWEBMBERAE. NREAT\TLoadB T, BAMAZEYAItooldatadfy
loaddata,

MR\TLoad BT H#iZER 10ad0, APAFMAERE\TLoadBEZTH, MEMUHAE
tooldataffyloaddatafE AR E.

HEFEHA\TLoadBTH, MULEHZRESLSEHModalPayLoadVodeaIE{E IS B KO0,
R ¥Modal PayLoadModeiZ B0, ABAFBEEXERIESGripLoad,

Al ARRSHIFE AEIRIR” (Loadldentify) FRiRBIETi%. MREZLSH
ModalPayLoadVMode#ig &m0, BRLIEEIEITIZIRSHITE, ALARIERERIGHE
XTI A loaddataE HlEI— MBI FHA1oaddatak AT EF,

MRFER T KBEBIRSGMADTISinVode ((FEERR) EAI—1HFRNES, BLE
AIESBEEAEHAENERTRIBTZER. NRIZBFRNESHIZER1, B4
MAEEREBTH \TLoadP i loaddata, M2 EEitooldatadfyloaddata
ERKE.

A =

MBS BHIBIAINGER(EMAESGripLload, ELtRZS#ModalPayLoadMode
RIBAERT.

HUEFER : pose
KRIEFEZE,

HIEHER : egmFrametype
RRIEEZRAIMESR R,

HIEFEA : pose
1ERERIESE,

HIBER : egmFrametype
RS ESRRIRE SR KA,

HIBRAER : egm_minmax
x. yFzBYUWsIrRE (LZEXAEAD) . BRAMEAH1.0EX,

R F A - Externally Guided Motion 49
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5 RAPID &£E{Z8

5.1.3 EGMActPose - A— &S BIRARE —REGMEER)
Externally Guided Motion
SRR

RIS ERURIE A R REMR XN BAR BT MNEEHMA @KL T FECE, 0
REMENME S EPFLE Z 8RZEEEegm_minmax.minFlegm_minmax . maxkISEE
ZR, BLAFMARABXNBACSKETHMELME. MRIFRIEEFE 75 EARIBEL
5 (ZEEGMRunPosediE#®) , MBARGHSERARIME.
REEGMRUNPose PSR B HEIRIA T S EMNFEME, HAHBAMRSHIEE
AEWMTEME, MRAPIDMSHEINITT—RRAPIDIES.

INrx] [\ry] [\rz]
HIBER : egm_minmax
x. yFzaguWesgrrE (LEREBEA) . BRIAMENL0.5E.

ZWSRERIRAMERA R REHXNBARB S BIECHIRIATHE S L. MEFE
RS XFRAAZ BIRZEREEegm_ninmax.minflegm_minmax . maxKISEE Z A,
LR ABENBACHKETHIEA L. MRIRIEERE—HMAKSIRE (£
EGMRunPoseHi£$E) , MARGMEERAKIAME.

HEEGMRunPose 1B ERIFT B HEMIE T EBMTIE AL, HXVBJAMSWIAE
AEMTEME, MRAPIDUSMEEHITT—RRAPIDIES.

[\LpFilter]
HIRAEER : num
REEKRHR, UiFZE (Hz) A8, AFLRERSRE,
ZEIAEEYBEGMSetupXX{E < AKX ECE.

[\SampleRate]
FHEZER : num
RERASIEREER AERRIER) o BRER4. 8. 12f016%.
KIMERAER,
[\MaxPosDeviation]
FKIERE - num
SR EZANRAXTRE (UEARA) , BIFHBREGMBIEEHRSR. FIAX
TR A B — A
BAEA1000,
[\MaxSpeedDeviation]
FKHERE : num
BFNRAXTEETZNY (UE / #H8A) . MRE—XTZERE, MAEXT
KAHREILEER TP,
BIANMERN1.0E / 7,
PR
WS A [E—EGMid#{T T & FIREGMACtPose, ABA&BLKEGMRunPoses <3t
LEARERREEIE HERSGHMITIXFHIEGMACctPose A LL,
EGMActPose R gt A #ERAPIDIZZME S H.
A
EGMActPose
[EGMid ":="] <variable (VAR) of egmident>
T—dks:
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5 RAPID £E{58

5.1.3 EGMActPose - A— &S BIRRRS —REGMEER)
Externally Guided Motion
EeL I

["\"Tool ":=" <persistent (PERS) of tooldata>]
["\"Wobj ":=" <persistent (PERS) of wobjdata>]
["\"TLoad ":=" <persistent (PERS) of loaddata>] -,"

[CorrFrame

:="] < expression (IN) of pose> =,*

[CorrFrType ":="] < expression (I N) of egmframetype> *,*

[SensorFrame

:="] < expression (IN) of pose> *,*

[SensorFrType ":="] < expression (I N) of egmframetype>
["\"x ":=" <expression (I N) of egm_minmax>]

["\"y ":=" <expression (I N) of egm_minmax>]

["\"z ":=" <expression (I N) of egm_minmax>]

[*\"rx ":=" <expression (I N) of egm_minmax>]

[*\"ry ":=" <expression (IN) of egm_minmax>]

["\"rz ":=" <expression (IN) of egm_minmax>]
[*\"LpFilter ":=" <expression (IN) of num>]
["\"SampleRate ":=" <expression (I N) of num>]
["\"MaxPosDeviation ":=" <expression (I N) of num>]

["\"MaxSpeedDeviation

<expression (IN) of num>] ";*

HXREER

58, XF

Lkl

354 EGMRunPose 5% 63TAYEGMRunPose - HIAT—IR &— 1 &7&Bix

RBYEGMFE TN

354 EGMStreamStart $81TTHIEGMStreamStart - BENEGMALE 7

iR ZER egm_minmax 89T egm_minmax — EGMBEIW SR A

R F A - Externally Guided Motion
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5 RAPID &£E{Z8

5.1.4 EGMGetld - 3REx—1"EGM#xi2
Externally Guided Motion

5.1.4 EGMGetld - 3XEl—{1"EGM#RiR

FHAE
EGMGet 1 dBY1EAI BIREE— 1 EGMFFIR (EGMid) , ZGERMEEEREEGMRAPID
e R E P ERAZIRR, MMIRAIXEXEIFT/ERAPIDIZENE F LR —EGMiHTE,
egmidentiItRIRFREZFR, BIRIRMRABERMegmidentskE X E = XA
EGMGetld, FBARZBREASRE—MAIEGMiETE, HASEHHAR.
HEEMHEEGMERZERA egnident, MAZfEFARAPIDIELEGMReset,
E—AtE& % gk A4 A B RIEGMERIR,
- ¥ N
VAR egmident egmiD1;
EGMGetld egmiD1;
T
EGMGetld EGMid
EGMid
KRR : egmident
EGM#Rif.
PR
* EGMGetld R &ERA7ERAPIDIZFES P,
EiE
EGMGetld
[EGMid ":="] <variable (VAR) of egmident> *;*
HXiER
58, XF HEH
EGMReset F59MHEGMReset - EE&—INEGMi#12
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5.1.5 EGMMoveC - i R IEMBEREGMIZ )
Externally Guided Motion

5.1.5 EGMMoveC - &3 iRERIENEFEGMEZ )

FHRZE

EGMMoveCRIER BIBEIE TR HL R (TCP) BEIZIREFRIEABTEBIRRL.
ERTXMEHN, EXESEE AN TEBRRIRE.

B ARG

i1

13
di

EGMid

CirPoint

T35 RBA T 38§ £EGMMoveC,

VAR egmident EGMidl;

PERS tooldata tReg := [TRUE, [[148,0,326],
[0.8339007,0,0.551914,01]1, [1,[0,0,100], [1,0,0,0], 0,0,011:;

PERS tooldata tLaser := [TRUE, [[148,50,326],
[0.3902618,-0.589657,-0.589656,0.3902630]],
[1,[-0.92,0,-0.39], [1,0,0,0], 0,0,01];

EGMGetld EGMid1;

EGMSetupLTAPP ROB_1, EGMidl, "pathCorr™, "OptSim", 1\LATR;

EGMActMove EGMidl, tLaser.tframe\SampleRate:=48;

MoveL p6, v10, fine, tReg\WObj:=wobjoO;

EGMMovelL EGMid1l, pl2, v10, z5, tReg\WObj:=wobjoO;

EGMMovelL EGMidl, p7, v10, z5, tReg\WObj:=wobjoO;

EGMMoveC EGMidl, pl13, pl4, v10, z5, tReg\WObj:=wobjoO;

EGMMoveL EGMidl, p15, v10, fine, tReg\WObj:=wobjO;

MovelL p8, v1000, z10, tReg\WObj:=wobjoO;

EGMReset EGMid1;

ZIEFASBIC—ECMETE, RRIRE—MERBEMYLTAPPE IR J EITRIER
7, FLUZEBSEAMIERR ((RR=8) . XERIMERXTREE N RS 15ki#
1TERER. ULSMBEIZ EIEHIERIAEAXREMIZR EEBRERER,

RN ASE—KMovelL 5L MBERERIZZAIE AL, ECMMoveiE S SIRMEXIL
BRI ER R TH R A2 A RSB0,

REAXNBASBE—THEME, ARREBEGMIRIA,

EGMMoveC EGMid, CirPoint, ToPoint, Speed, Zone, Tool, [\Wobj]
[\TLoad] [\NoCorr]

HIBAER : egmident
EGM#RiR,

HIEZER : robtarget

BAXHFANEN R, BlARERSEASLAEMNEN EHETMIE. BERE
RIFAERE, NELEZRBEEXERSERMEREL. MRIZAKXELERE
B, BABXNBARATRERELH—FES. BRANKEXA—ICHENLE, X
HHERREEMRXIES (EESTFA—ITHRTE) P 2ERMIRIX—AE,
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5.1.5 EGMMoveC - £ B2 EMEIREGMIZ T
Externally Guided Motion

SR

ToPoint

Speed

Zone

Tool

[\WObj]

[\TLoad]

T—gksE

HIBER : robtarget

MBAFSMPHAIBERR. EXAERBNLENERFMERS T (EiE<LPm”
#Ric) .

AR ;. speeddata
ERTFBHREELNE. REREEX THXTCPHEE., TRMEREHUFMIMNG,

HIBAR : zonedata
HXBHMXIEENE., XKIGHIEHIATFRERBRBEANK.

HIEHEE : tooldata
HENBABDIHMEAMIAE, TEPLARBBRIEMIEERIRA.

Work Object

HHBAE . wobjdata

I IR&EHRR) SHXIESHNBIACERXE.

ARAUZEiZEZY, BMRZETIZEZY, BLAEXUNEMSSLBLIRREX
BECR., B—FAW, MREAT T BEETCPHETHEMN, AABLIA—IE
(X FHRITIENERE) BEZEZH.

Total load

HEAR : loaddata

\TLoad X iR TP ERAMNEHE. BAFEHMEMAXHWIRAAHEMNLEIZTAIE
EMBMBEMGE., NREA T \TLoadBTH, BAFAEE LB tooldatathiy
loaddata,

WNER\TLoad BT H# iR B 10ad0, ABAFAEE\TLoadBZTH, MEUHE
tooldataffyloaddatafE AL E.

HEFA\TLoad BT, MAPEE R LS EModal PayLoadMode iy EEi% B R0,
R EModalPayLoadVModeiZ B0, ABAFB L ERAE<SGripLoad,
ATARSHIFE A HIFIR” (Loadldentify) FiRBlAfi%., MNBRRLESH
ModalPayLoadVMode#i& EM0, HRLIEEIBITIZRFHIFE, BARIERERIIEE
XTI AfloaddataZ#IEI— B FHAI1oaddatazk AL EH,
MRERTXBEBIRESEHMATISinMode ((FEER) EM— 1M EZHNGES, BLE
AIERBEEAENAENER TRIBTIZIERF. NRIZBZWNESHITER1, B4
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5 RAPID £E{58

[\NoCorr]

5.1.5 EGMMoveC - i1 B2 1% [E MBI, EGMAER)

Externally Guided Motion

BRI

MAEEMEB T\ TLoadF Y loaddata, M2 EHitooldatadfloaddata
ERKE.

A =

WMBERMAHRIRATNRERERESCripLoad, ALtZESS#ModalPaylLoadMode
HIRKIMEA 1,

HIBHE : switch
KABERIE.

EGMMoveC&if—REFERBWERERRIZEINIRZ BN, ERzMAIE, BXHE
L EHREGMACtMoveiR BRI R EE XA BRERIRELIE. MRFEANEAEH
\NoCorr, FBAFAREZMIZIRERIRIE,

PRl

RESENTIREER, FHEEIRMIESE PAIBXLREIR, RETEERRNOBKH
RER :

&M HIRRE

ERR_UDPUC_COMM 518%UdpUcsk Bt TiBER & £ —DiEIR.

HEREFH KT, ERR_UDPUC_COMMIALR R — ATk SR, 7T
LSRN IR R AME,

EFFHEXT (EGMRunX\NoWait) , ERR_UDPUC_COMMHA
KR HNITEGMS| RE S IR,

+ EGMMoveCREER7ERAPIDIEENES .,

« EGMMoveC Fii7E 5 THEAI4F5K R L 4i%EHEAT UNDO 5 RAPID f2F
1T PowerOn, Stop. QStop. Restart, Reset 53 Step.

BiE

EGMMoveC
[GMid ":="] <variable (VAR) of egmident> *,"
[CirPoint ":="] < expression (I N) of robtarget>
[ToPoint ":="] < expression (I N) of robtarget>
[Speed ":="] < expression (I N) of speeddata> *,*
[Zone ":="] < expression (I N) of zonedata> *,*
[Tool ":="] < persistent (PERS) of tooldata>
["\"WObj ":=" < persistent (PERS) of wobjdata>]
["\"TLoad ":=" < persistent (PERS) of loaddata>]
[*\"NoCorr] =;"

HXER

88, XF HE5
MoveC BARSETFH - RAPIDIES . REFIEIERE
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5.1.6 EGMMovel - ZidiEZ X IERIELEGMFS]
Externally Guided Motion

5.1.6 EGMMovel - £ iR ERIEMHEZLEGMIZE)

FHRE

EGMMovelLMIfERRAELEIRPILR (TCP) BEZRFIREREMAEBIRRL.
HixTCPREFEER, AFAHAIRIZESREEIANL

- L]

£ 1

W
o

EGMid

ToPoint

Speed

T—gksE

TR T $§4EGMMovel,

VAR egmident EGMidl;
PERS tooldata tReg := [TRUE, [[148,0,326],
[0.8339007,0,0.551914,01]1, [1,[0,0,100], [1,0,0,0], 0,0,011:;
PERS tooldata tLaser := [TRUE, [[148,50,326],
[0.3902618,-0.589657,-0.589656,0.3902630]],
[1,[-0.92,0,-0.39], [1,0,0,0], 0,0,011;
EGMGetld EGMid1l;
EGMSetupLTAPP ROB_1, EGMidl, "pathCorr™, "OptSim', 1\LATR;
EGMActMove EGMidl, tLaser.tframe\SampleRate:=48;
MoveL p6, v10, fine, tReg\WObj:=wobjoO;
EGMMovelL EGMidl1l, pl2, v10, z5, tReg\WObj:=wobjoO;
EGMMoveL EGMidl, p7, v10, z5, tReg\WObj:=wobjoO;
EGMMoveC EGMidl, pl13, pl4, v10, z5, tReg\WObj:=wobjoO;
EGMMovelL EGMidl, pl15, v10, fine, tReg\WObj:=wobjoO;
MoveL p8, v1000, z10, tReg\WObj:=wobjO;
EGMReset EGMid1l;
ZEEFSBIC—EGMiEtEE, RAEIRE—MERBEYLTAPPE R Jy feiTayiE =
2, FHLUZERBEABIERR (BE3F) . IZERBLAFERXTIEEE RS 1K
1TERER. IESMEEIREEHIRRIAREXRREMZR EERFERNEE,
HENBA LR —KMoveLIEL M EIIREFIRZHIEE R b, EGMMoveiE S SHEIEXIE
BB EER KRBT EARER,
EEHEXNBASEBE—HEAMVE, AEEBEGMARIR,

EGMMovelL EGMid, ToPoint, Speed, Zone, Tool, [\Wobj] [\TLoad]
[\NoCorr]

HIFAR : egmident
EGM#RiR,

#IEZEA : robtarget

MBAFSPHABEIRR. EXAERBNMLERERFMERS P (EESPm*
Ric) .

HIFARE : speeddata
BERTRHNEELHE EESEEX THXTCPHEE. TEMEREHHIIMNA,
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Zone

Tool

[\Wobj]

[\TLoad]

[\NoCorr]

5.1.6 EGMMovel - & BEZ R IERMELEGMBH]
Externally Guided Motion
EeL I

HIBAER : zonedata
X XIGEE, XIEBIBER T FERIBRBIEAIR.

AR : tooldata
HEVBABDHMERAMIAE., TAPLARBERIENIEERIRA.

Work Object

HIBAR : wobjdata

ZIH (MRYIFRR) SHEXELSHAINRAERRE,

RAPRAUZRIZEEY, BNRZHTIZELZE, BLAEXMERSSLBLRREX
BXiSk, H—AME, MRERT N EETCPHRETHENNG, AAKMLITA—ITE
(BN FHNTIHNER) EEIZEEH.

Total load

HIEHKE : loaddata

\TLoad X Eh4hiEA TP ERANEHRE. EAFHMEBXHWIRAFHEMEIZTAIE
EREBMENAE. MRERAT\TLoadB T, ABAMAERE LFItooldatadfy
loaddata,

INER\TLoad BT #iR B 10ad0, APAFAERE\TLoadBZTH, MELHE
tooldataffiloaddatafE AL E.

HEFEH\TLoadBTH, MILTEZESLESEHModalPaylLoadModey &% ERZ0.
wNR4EModal PayLoadVModeiZ B0, ABAFMBELiZ{ERAESGripLoad,

A AR SHIFE“GAFHFRIR” (Loadldentify) FiRBIEHH., MNRELESH
ModalPayLoadMode#i& B0, HRLIEEIBITIZIRFGIFE, HBAIRIERERIIEHE
XTI A#loaddataZ HIEI— " RBEREFAI1oaddatazk AL EH,

WMRER T XBRBRSGHMADTSimMode (FEER) EH— 1 HFRNES, BLE
AIESBEAE A HNER TRETZIEF. MRZBFRNESHIEERK1, B4
FRAEE AT\ TLoadd A loaddata, MR EYHItooldatadfyloaddata
ERRE,

A =

INEEH S BRABIATIBE R RIS CripLoad, EILASS%ModalPayLoadvode
BB,

HIEHE : switch
KABERIE.
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5 RAPID &£E{Z8

5.1.6 EGMMovel - ZidiEZ X IERIELEGMFS]
Externally Guided Motion

SR

BEFMAT

EGMMovelL &iR— KA R RBWERENRIZELKRZRDh. EBshEAE, HxE
S SIREGMACtMoveiR BRI R MAX A REHEKR K IELHIE. MREEMEETH
\NoCorr, FBAAEEIZIRIZEZFMNRIE.,

IR E

AESER T AMREHR, FHEEIZMIEREPOIRX LR, RET EERRNOEHE
RER :

B/ HIRREA

ERR_UDPUC_COMM 51X UdpUcE EH#ITIBER & £ —DEIR.
ZFESHERT, ERR_UDPUC_COMMIALL R — RITRE4EIR, W
R AR RS AR,

EREERXT (EGMRunX\NoWait) , ERR_UDPUC_COMME&
L2 — M HAPITEGMS| R HIELE IR,

PRl

+ EGMMovelL R gt #£RAPIDIZFMES F.

« EGMMovel Fix7E5 TR R S5 4%EHAY UNDO 5 RAPID f2F 91
1T PowerOn, Stop. QStop. Restart, Reset 5% Step.

Bk

EGMMoveL
[EGMid ":="] <variable (VAR) of egmident> *,*
[ToPoint ":="] < expression (IN) of robtarget> *,"
[Speed ":="] < expression (I N) of speeddata> *,*
[Zone ":="] < expression (I N) of zonedata> *,*
[Tool ":="] < persistent (PERS) of tooldata>
["\"WObj ":=" < persistent (PERS) of wobjdata>]
["\"TLoad ":=" < persistent (PERS) of loaddata>]
["\"NoCorr] *;"

HXER

58, XT wEH
MoveL BASEFM - RAPIDIES . REFHIERE
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5.1.7 EGMReset - EB—IREGMi#72
Externally Guided Motion

5.1.7 EGMReset - EB—INEGMi# i

FHRZE

BEAXRHI

EGMResetEE T —I¥EMEGMi#FE (EGMid) , BIRiREUERE.

VAR egmident egmiD1;

PERS pose posel:=[[0,0,0], [1,0,0,0]];

CONST egm_minmax egm_minmax_lin:=[-0.1,0.1];

CONST egm_minmax egm_minmax_rot:=[-0.1,0.2];

CONST pose posecor:=[[1200,400,900], [0,0,1,0]];

CONST pose posesens:=[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]1] ;

EGMGetld egmiD1;

EGMSetupAl ROB_1, egmlDl, "default' \Pose \aiRlx:=ai_01
\aiR2y:=ai_02 \aiR3z:=ai_03 \aiR4rx:=ai_04 \aiR5ry:=ai_05
\aiR6rz:=ai_06;

EGMActPose egmlD1 \Tool:=tool0 \WObj:=wobjO, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm_minmax_Hlin
\y:=egm_minmax_lin \z:=egm_minmax_lin \rx:=egm_minmax_rot
\ry:=egm_minmax_rot \rz:=egm minmax_rot \LpFilter:=20;

EGMRunPose egmlD1l, EGM_STOP_HOLD \x \y \z \rx \ry \rz
\RampInTime:=0.05;

EGMReset egmliD1;

%
al

EGMid

BiE

EGMReset EGMid

HIFAR : egmident
EGM#RiIZ,

EGMReset

[EGMid ":="] <variable (VAR) of egmident>";"
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5.1.8 EGMRunJoint - H4T—iX & — X1 BiR R HIEGMFS )
Externally Guided Motion

5.1.8 EGMRunJoint - fifT—X&— 1 xR HEGMIZz)

FHAE
EGMRunJoint& M—I4FEHIEGMitFE (EGMid) BI— MR RIT—REZ1ER
sRIESIMAIER X BIRA R8s, HEXHEBNIXT,
EARRHI
VAR egmident egmiD1;
PERS pose posel:=[[0,0,0],[1,0,0,0]1]:
CONST egm_minmax egm_minmaxl1l:=[-1,1];
EGMGetld egmiD1;
EGMSetupAl ROB_1, egmlID1l, "default" \Joint \aiRlx:=ai_01
\aiR2y:=ai_02 \aiR3z:=ai_03 \aiR4rx:=ai_04 \aiR5ry:=ai_05
\aiR6rz:=ai_06;
EGMActJoint egmID1l, \J1l:=egm_minmaxl \J3:=egm minmaxl
\J4:=egm_minmaxl;
EGMRunJoint egmID1, EGM_STOP_HOLD \J1 \J3 \RampInTime:=0.05;
T
EGMRunJoint EGMid, Mode [\NoWaitCond] [\J1] [\J2] [\J3] [\J4] [\J5]
[\J6] [\J7] [\CondTime] [\RampInTime] [\RampOutTime]
[\PosCorrGain]
EGMid
KRR : egmident
EGM#RIR,
Mode
¥IBER : egmstopmode
E N IN{aLERFEE (EGM_STOP_HOLD, EGM_STOP_RAMP_DOWN)
[\NowaitCond]

HIEHEE : switch

ﬂﬂ%ﬁﬁﬁ ZA[IET T, MEGMRunJointiGFERE TR RIFRIIRAPIDFZF#5ET. 4k,
WI5{E FIRAPID3E4 EGMWa i tCond3k M EGM Position Guidancefzi, 7

EGMRunJo i ntFIEGMWai tCond Z [B]I A £ R {E B B8 zhis 4.

\NJ1] [\J2] [\J3] [\J4] [\J5] I\JI6e] \JI7]
KA : switch
Fezheii B2 AR ET1ZI6 L R 7T 2 AR KT 137,

[\CondTime]
KHEEA : num
BHEl (AR RERAD) , AEGMActIointHE X BIBIEIIRE. FEHAIKIAHEXBIRR.
HHEGMRUNJointFEMRAPIDEYHITIH FERULMITT —RIELHI, RIRLHEX
Iikm .
HIMERN 18,

T—T4e4:
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5 RAPID £E{58

[\RampInTime]

[\RampOutTime]

[\PosCorrGain]

HER

5.1.8 EGMRunJoint - Hi{T—X & — 1" X7 B iR AHIEGMES 3}
Externally Guided Motion
EeL I

A : num

EXUSROGERF B (URABAL) .

HUEZEE : num
EX M ZIREVIEERFRSEIEEGM,
RS HMode#iZ BMEGM_STOP_HOLD, BBAIZSHMELEN.

FHEEE : num
MERIEREE, HOENZEM— 1 EE, BRI,

AZSERTIAIMEEIR, HEBIRMIERS POIBX LR, ST EERRNOGHE
RER :

&R

HRIRE

ERR_UDPUC_COMM 518X UdpUck B i#TBE & £ —TNEIR,

ZEFELERT, ERR_UDPUC_COMMIALR R — TRk E4EIR, AT
ISR R RS A0IE,

#2825 T (EGMRunX\NoWait) , ERR_UDPUC_COMMI&4
KR 22— HPITEGM3| KA HR.

PRl

HEEHXEREGMRUNJoiINtR], BTFELBaIEEXIEHE, BT TRAPID
HMovetE € BN T EHIZE, HBABERIT,

EGMRunJoint# a2 S b i — 1 FEi .

EGMRunJoint R gt FAfERAPIDIGEMES H.

WMEHIT TIELEGMACtPoseMIEEGMACtJoint, FPAB S I FEGsE
1% : 41826 EGM mode mismatch,
NRHRIBEMNILZENI7HHEM—NFX, BBARGEHAASHITER, ™
RAPIDM S 44T T — %< RAPIDIES .

BiE

EGMRunJoint

[EGMid ":="] <variable (VAR) of egmident> *,*
[Mode ":="] < expression (I N) of egmstopmode>
[*\"NowWwaitCond]

[*\"J1]

[*\"J2]

[*\"J3]

[*\"J4]

[*\"J5]

[*\"J6]

[*\"J7]

[*\"CondTime ":=" <expression (I N) of num>]

["\"RampInTime ":=" <expression (I N) of num>]
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5.1.8 EGMRunJoint - H4T—iX & — X1 BiR R HIEGMFS )
Externally Guided Motion

SR
[*\"RampOutTime ":=" <expression (I N) of num>]
["\"PosCorrGain ":=" <expression (IN) of num>] ";"
HX{ER
88, XF HEH
egmstopmode #9171 H9egmstopmode - E X EGMFTERZ 1E1& 5
MoveJ RASEFM - RAPIDIES . REFEIFEEER
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5.1.9 EGMRunPose - #i{T— X & — &5 Bz RAIEGMFEH]
Externally Guided Motion

5.1.9 EGMRunPose - #ifT— X & — 1M EESBHRRBEGMIEE)

FHRZE

EGMRunPose2 M—I4F ERIEGMBFE (EGMid) MI—MERRAMMIT— R Z1E RS
fESIMAIER N ES BRI, HEX TN ENERI @ AL,

B ARG

VAR egmident egmiD1;

PERS pose posel:=[[0,0,0],[1,0,0,0]1]:

CONST egm_minmax egm_minmax_lin:=[-0.1,0.1];

CONST egm_minmax egm_minmax_rot:=[-0.1,0.2];

CONST pose posecor:=[[1200,400,900],[0,0,1,0]1]:

CONST pose posesens:=[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]1] ;

EGMGetld egmiD1;

EGMSetupAl ROB_1, egmlDl, "default'™ \Pose \aiRlx:=ai_01
\aiR2y:=ai_02 \aiR3z:=ai_03 \aiR4rx:=ai_04 \aiR5ry:=ai_05
\aiR6rz:=ai_06;

EGMActPose egmlD1 \Tool:=tool0 \WObj:=wobj0O, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm_minmax_Hlin
\y:=egm_minmax_lin \z:=egm_minmax_lin \rx:=egm_minmax_rot
\ry:=egm_minmax_rot \rz:=egm _minmax_rot \LpFilter:=20;

EGMRunPose egmlD1l, EGM_STOP_HOLD \x \y \z \rx \ry \rz
\RampInTime:=0.05;

¥
di

EGMid

Mode

[\NowaitCond]

AV IR AVA R Av4

EGMRunPose EGMid, Mode [\NoWaitCond] [\x] [\vy1 [\z]1 I\rx] [\ryl
[\rz] [\CondTime] [\RampInTime] [\RampOutTime] [\Offset]
[\PosCorrGain]

KRR : egmident
EGM#RiR,

#EAR : egmstopmode
ENXUMALERF#5N (EGM_STOP_HOLD, EGM_STOP_RAMP_DOWN)

HIBHEEA : switch

WNRERIZAIEE T, MEGMRUNPose AT TR RIFRMRAPIDIEFF155T. 4k,
WA{E FARAPID3E4 EGMWai tCond3k 5 EGM Position Guidancef8zl, 7
EGMRunPoseFIEGMWai tCond Z [B] A 2 iF{E A Hth#8zh15 <.

HIBRAER : switch
X. y¥zAE _ ERIREEN,
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5.1.9 EGMRunPose - #i{T—iR & — 1 ES B RHIEGMFS )
Externally Guided Motion

SR

I\rx] [\ryl [\rz]

HIBLR : switch
El&ex. yFzihb9EE FH L.

[\CondTime]
IR : num
AtiE (WARYREALGLI) , AEGMActPoser E X AIULEIHRE, EMAIRIEBXBIRA.
HHEGMRunPosefEIIRAPIDEIHITIZIZRULNIT T —KIELH, DEEFBEXIN
*’i;ﬁo
KiIMER 1 s,
[\RampInTime]
FHEEE : num
EX S RENEREF R (AR RBEA)
[\RampOutTime]
FHESEE - num
E XA ZRANERFRIEIEEGM,
MRS HModeHi& BEMECGM_STOP_HOLD, FPAIZSHHMELE N,
[\Offset]
HBER : pose
EHXERSF[AHNBER LA EN TSRS SRR EEM.
[\PosCorrGain]
FHREE : num
FMIERIEEL. HOENZEA—E1E, KA.
FEIRALE
RESER TSR, HABRMIESPMIBXLIIR, RETEERRNOGH
"B :
2 HiRRHE
ERR_UDPUC_COMM 51X UdpUck EH#ITIBER & £H—DER.
#EHHEXT, ERR_UDPUC_COMMIALRR—ANRIVRESEIR, Al
AR AR EE AR,
ESELERT (EGMRunX\NoWait) , ERR_UDPUC_COMMS&
KRE— 1T HAMITEGMS| & IE & EIR.
PR &1l
« EEX{EMEGMRunPoserl, HTFELZBmIMHEXIEFIZE, BLLHITTRAPID
HMovetE € BEN TiEHIE, WA BTERE,
EGMRunPosef&aifbie m b i — - Falfi .
EGMRunPose R g FHZERAPIDIZEE S .
o HIRPITTHELEGMACtIointIEEGMACtPose, AR HIMATEHGE
1= : 41826 EGM mode mismatch,
T —Ta4keE
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5.1.9 EGMRunPose - #i{T— X & — &5 Bz RAIEGMFEH]
Externally Guided Motion
EeL I

o WMRHRIBEEMXENrzfE/—PHFX, BARGHMASHITEE,
RAPIDM &4 4E T T — % RAPIDIES .

EiE
EGMRunPose

[EGMid ":="] <variable (VAR) of egmident>","

[Mode ":="] < expression (I N) of egmstopmode>

["\"NoWwaitCond]

[*\"x]

["\"v]

["\"z]

[*\"rx]

[*\"ry]

["\"rz]

["\"CondTime ":=" <expression (I N) of num>]

[*\"RampInTime ":=" <expression (IN) of num>]

["\"RampOutTime ":=" <expression (I N) of num>]

["\"Offset ":=" <expression (I N) of pose>]

["\"PosCorrGain ":=" <expression (IN) of num>] ";"
LEESELSS

88, xF HER
egmstopmode 91Tl egmstopmode - & X EGMFTE{Z 1E1E5
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5.1.10 EGMSetupAl - JEGMiZBEHMANIES
Externally Guided Motion

5.1.10 EGMSetupAl - AEGMEEZRHIBAANES

FMAE
EGMSetupAlB{ERA R A—TFERMEGMiETE (EGMid) RBEBEANGES, LUMEA
FE3IMBXNEBEA (RZE6IRMIN) FIERALE B S BERIKIR.
EGMX TR EM—S 7B ANEGMER, XF7HHEEA, F— 1 Mnihia
NRET MR A B E .,
EARBI
VAR egmident egmlD1;
EGMGetld egmiD1;
EGMSetupAl ROB_1, egmlD1l, "default” \Pose \aiRlx:=ai_01
\aiR2y:=ai_02 \aiR3z:=ai_03 \aiR4rx:=ai_04 \aiR5ry:=ai_05
\aiR6rz:=ai_06;
T
EGMSetupAl MecUnit, EGMid, ExtConfigName [\Joint] | [\Pose] |
[\PathCorr] [\APTR] [\aiR1x] [\aiR2y] [\aiR3z] [\aiR4rx]
[\aiR5ry] [\aiR6rz] [\aiEl] [\aiE2] [\aiE3] [\aiE4] [\aiE5]
\aiE6]
MecUnit
HIBAR : mecunit
MUtk T Z R,
EGMid
HHBHE : egmident
EGM#RiR,
ExtConfigName
HIEEE : string
HXRZESEPEXBIMERIEaE O KRB TR.
EZERESN BHASEFM - R528,3E External Motion Interface Data, ¥ &%
Motion,
[\Joint]
FIBAER : switch
EFEATAESSHXTRED.
WA \Joint, \Pose, B{\PathCorrfZ/D>—HX,
[\Pose]
HIBAER : switch
EFERATAES SHERRED.
W75 \Joint, \Pose, Z{\PathCorrfJZEL>—FX,
[\PathCorr]
HABAEE : switch
T—dks:
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5 RAPID £E{58

5.1.10 EGMSetupAl - AEGMigBERIBAES
Externally Guided Motion
EeL I

EFERRIZLIE,
758 \Joint, \Pose. B\PathCorrf§EDH>—Fx%.
[\APTR]
HiBHER : switch
By — U AREREE R B (RS, A TFHELYE. fliIWeldGuidez{AWC,
WR{EA\PathCorr, WMER\APTR,

[\aiR1x] [\aiR2y] [\aiR3z]

HABAEE : signalai

IBERNESHHIRMX, yzE (UZEXAEAE) BES.

EEN KT REHRENB[BAXT1ZIBAE (UENEA) BES.
[\aiR4rx] [\aiR5ry] [\aiR6rz]

HIFLR : signalai

FBEALSHoNREBXTBARX, yHziEHE (UEREMN) BES.

FEEAXTBMBHENBAXTIZORAE (UERBA) WES.
[N\aiE1l] [\aiE2] [\aiE3] [\aiE4] [\aiE5] [\aiE6]

HIBAER : signalai

IEEREM MM KT 1EI6Z M ERES.

X742 A EREGMX TR, \ai ELIREMINHEABMLE.

IR IR
AHESER TSR, FERRDEREPUMEBXLEIR, RETEERRNOKH
REM :
B EIRFE
ERR_NO_ALIASIO_DEF ZEES T ERARAPIDHEREM—1TE, 5HESAliasIO
7/ O BEHRENHI / OfF8EX.
ERR_NORUNUNIT 51/ og&igBEEmM,
ERR_SIG_NOT_VALID Fikipaizl / O ((WXICIHIZRLEEH)
PR il
- EGMSetupAl R&EFZERAPIDEFNMES H.
ZHH R TR TCPHLEE A
« BAEMEE—NMES, BUREIRE—TSER, FHELERITRAPID,
EiE
EGMSetupAl
[MecUnit ":="] <variable (VAR) of mecunit> *,*
[EGMid ":="] <variable (VAR) of egmident> *,*
[ExtConfigName ":="] <expression (I N) of string>
[L*\"Joint] | ["\"Pose] | [ "\"PathCorr 1]
[*\"APTR]
["\"aiRlx ":=" <variable (VAR) of signalai>]
["\"aiR2y ":=" <variable (VAR) of signalai>]
T—Iudrex
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5.1.10 EGMSetupAl - HEGMig BB ES

Externally Guided Motion
SR

["\"aiR3z ":=" <variable (VAR) of signalai>]

["\"aiR4rx ":=" <variable (VAR) of signalai>]
[*\"aiR5ry ":=" <variable (VAR) of signalai>]
["\"aiR6rz ":=" <variable (VAR) of signalai>]
["\"aiEl ":=" <variable (VAR) of signalai>]
["\"alE2 ":=" <variable (VAR) of signalai>]
["\"aiE3 ":=" <variable (VAR) of signalai>]
["\"aiE4 ":=" <variable (VAR) of signalai>]
["\"alE5 ":=" <variable (VAR) of signalai>]
["\"aiE6 ":=" <variable (VAR) of signalai>] "
HXER
88, XF HEH
RESH FIBTMRGESH
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5.1.11 EGMSetupAO - HEGMigitt&Elm 5SS
Externally Guided Motion

5.1.11 EGMSetupAO - HEGMigjE#E#l%HES

FHAE
EGMSetupACHIE A B A —T4FERIEGMBEE (EGMid) RBAORES, LUERIESI
HXHBA (REORMNG) BIEMAE B iR R BEREKIR.
EGMX &N 2 ME—F7M 5 AREGMIER, T 7HH138A, F— 1 Miinihis
NRET MM EA A E.
BARBHI
VAR egmident egmlD1;
EGMGetld egmiD1;
EGMSetupAO ROB_1, egmlD1, "default™ \Pose \aoR1lx:=ao_ 01
\aoR2y:=ao_02 \aoR3z:=ao_03 \aoR4rx:=ao_04 \aoR5ry:=ao_05
\aoR6rz:=ao_06;
T
EGMSetupAO MecUnit, EGMid, ExtConfigName [\Joint] | [\Pose] |
[\PathCorr] [\APTR] [\aoR1x] [\aoR2y] [\aoR3Z] [\aoR4rx]
[\aoR5ry] [\aoR6rz] [\aoEl] [\aoE2] [\aoE3] [\aoE4] [\aoE5]
[\aoE6]
MecUnit
BB : mecunit
R T 2R,
EGMid
HIBAER : egmident
EGM#RIR,
ExtConfigName
HIRAEE : string
HXAZSH P ENXRIIMNBIERNE O BRI B R,
EZERESN BASEFM - R4%2%, 28 External Motion Interface Data, ¥
# Motion,
[\Joint]
HIREER : switch
EEXTIEE,
ZDFEAR\Joints\PoseF)—1,
[\Pose]
HIRER : switch
ZHEEFFE\Jointz\PoseH iI—1,
[\PathCorr]
HABAEEA : switch
T—ugkss
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5 RAPID &£E{Z8

5.1.11 EGMSetupAO - AEGMi&iEtE i HES
Externally Guided Motion

SR

IEPERRIZENIE,

WA \Joint, \Pose, z{\PathCorrf§ZEL—1Fx%,
[\APTR]

A : switch
B — YA R RERRE R BRI B8, AT IREYIE. HliNWeldGuidesAWC,
WR{EA\PathCorr, WHEAH\APTR,

[\aoR1x] [\aoR2y] [\aoR3z]

HABAEER : signalao

IEEN LS EhiRMx, yinz{E (UEXABA) BES.

IBEAXTBEENB[BAXT1ZIB3AE (UERBA) WES.
[\aoR4rx] [\aoR5ry] [\aoR6rz]

/AR : signalao

IEENESBHRUERNB[ARX, yHzIEHE (UEARMU) BES.

RN ETBNBHINBAXTIZ6AHE (UENRLH) WES.
[\aoE1l] [\aoE2] [\aoE3] [\aoE4] [\aoE5] [\aoE6]

FIEHKEA : signalao

FEERMMIMNIXT1RI6Z M BHES.

L7 AFERAEGMXTIEET, \aoElIRHtMINNHL B AL E .,

SRR

RGSERTHIREEIR, FHEEIRMIESE PAMEX LR, RAETEBERRNOKH
"B :

& sEiREREAE

ERR_NO_ALIASI0_DEF ZIESEERERAPIDFERH—IEE, 5RAESAlIasI0
7/ OB BEHENXHI / OES XK.

ERR_NORUNUNIT 51/ og&igBEmM,
ERR_SI1G_NOT_VALID FikihEizl / OfFS ((XICIEZELRN) .

PR &l
+ EGMSetupAOR gt A7ERAPIDIZENESF.
ZH R TR TCPHLEEA.
. WREDMEE—MES, BUERSSKH—TER, HELHITRAPID,

ik

EGMSetupAO
[MecUnit ":="] <variable (VAR) of mecunit> *,*
[EGMid ":="] <variable (VAR) of egmident> *,*
[ExtConfigName ":="] <expression (IN) of string>
[L*\"Joint] | ["\"Pose] | [ "\"PathCorr]]
[*\"APTR]
[*\"aoR1x *
["\"aoR2y *:

" <variable (VAR) of signalao>]
"] <variable (VAR) of signalao>]

T—gksE

70 Rz F i - Externally Guided Motion
3HAC073318-010 {&1]: D

© KRINFTA 2019-2021 ABB, {REFTANFI,




5 RAPID £E{58

5.1.11 EGMSetupAO - HEGMigitt&Elm 5SS
Externally Guided Motion

EeL I
["\"aoR3z ":="] <variable (VAR) of signalao>]
["\"aoR4rx ":="] <variable (VAR) of signalao>]
[*\"aoR5ry ":="] <variable (VAR) of signalao>]
["\"aoR6rz ":="] <variable (VAR) of signalao>]
["\"aoEl ":="] <variable (VAR) of signalao>]
["\"aoE2 ":="] <variable (VAR) of signalao>]
["\"aoE3 ":="] <variable (VAR) of signalao>]
["\"aoE4 ":="] <variable (VAR) of signalao>]
["\"aoE5 ":="] <variable (VAR) of signalao>]
["\"aocE6 ":="] <variable (VAR) of signalao>] ";"
HX{ER
88, XF HEH
REBH FIBMHRGESHY
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5.1.12 EGMSetupGl - HEGMi§ BRABNGES
Externally Guided Motion

5.1.12 EGMSetupGl - AEGMiZBHRAHABANES

FHAE
EGMSetupGIH{ER R A—TFEREGMiEFE (ECGMid) RBHBMNIES, UEA
fESIMEXHBA (RZORMINM) BIEAIGIE B iR R BERFRIR,
EGMXTEX 2 — 735 AMEGMIER, XF78HEA, F— 1 Nk
NRBET BN A BB E,
EARRB
VAR egmident egmlD1;
EGMGetld egmiD1;
EGMSetupGl ROB_1, egmlD1l, "default" \Pose \giR1x:=gi_01
\giR2y:=gi_02 \giR3z:=gi_03 \giR4rx:=gi_04 \giR5ry:=gi_05
\giR6rz:=gi_06;
T
EGMSetupGl MecUnit, EGMid, ExtConfigName [\Joint] | [\Pose] |
[\PathCorr] [\APTR] [\giR1x] [\giR2y] [\giR3Z] [\giR4rx]
[\giR5ry] [\giR6rz] [\giEl] [\giE2] [\giE3] [\giE4] [\giE5]
[\giE6]
MecUnit
HABAEE : mecunit
M2 T BR,
EGMid
HHBHE : egmident
EGM#RiR,
ExtConfigName
HIEEE : string
XA GSEPE LIRS RN E O BRI R,
EZERESN BHASEFM - R528,3E External Motion Interface Data, ¥ &%
Motion,
[\Joint]
IBER : switch
EFEX T,
EDEHEAR\JointH \PoseH HI—1,
[\Pose]
¥IBER : switch
ZHEFHFE\Jointz\PoseH iI—4,
[\PathCorr]
IEZEA : switch
T —DT4k4E
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5.1.12 EGMSetupGl - JEGMig BERBBNES
Externally Guided Motion
SRR T

EIFIRZIE,
21 \Joint, \Pose, Z\PathCorrtiEL— 3%,

[\APTR]

HIRER : switch

By — AR RAERR, B TRIZYIE. flaiWeldGuidestAWC,

WER{EA\PathCorr, HHIEH\APTR,
[\giR1x] [\giR2y] [\giR3z]

HIRER : signalgi

RN LS IRMx, yiz{E (MEXNEBA) BES.

EENXTRHMBENBAXT1ZI3HE (UEREL) KES.
[\giR4rx] [\giR5ry] [\giR6rz]

HIRER : signalgi

FBENEEBRUMBRNB[BARX, yHzIEHE (UEAHRMU) BES.

FEEAXTBMBHENBAXTIZORAE (UERBA) WES.
[\giE1l] [\giE2] [\giE3] [\giE4] [\giE5] [\giE6]

HIRER : signalgi

IEEREM MM KT 1EI6Z M ERES.

Y7 A EREGMXTIENES, \giELIRMHMIINNEE AL E,

RLGSEMTHIREER, FEEIRMIESE PAMEX LR, RAETEBERRNOKH
"B :
&R BirEEHE

ERR_NO_ALIASIO_DEF ZESEERERAPIDHFERM—EE, 5MH1ESAlIasIO
7l / OFEBEHENMI / OES X,

ERR_NORUNUNIT 51/ og&igBEEmM,
ERR_SIG_NOT_VALID FKitihiaizl / OFS (RXICIEFELEH) .

PR il
+ EGMSetupGl REERAERAPIDIEFNES F.
ZH B T AR TCPHLEE A
- RAFSREENEEE, ELBIIEEGMTALEIR.
WREDMEE—MMES, BURKESKE—TEHR, HELEHMITRAPID,

Hik

EGMSetupGl
[MecUnit ":="] <variable (VAR) of mecunit> *°,*
[EGMid ":="] <variable (VAR) of egmident> *,*
[ExtConfigName ":="] <expression (I N) of string>
[[*\"Joint] | ["\"Pose] | ["\"PathCorr]]
[*\"APTR]
["\"giR1x ":=" <variable (VAR) of signalgi>]
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5.1.12 EGMSetupGl - HEGMi§ BRABNGES
Externally Guided Motion

SR
["\"giR2y ":=" <variable (VAR) of signalgi>]
["\"giR3z ":=" <variable (VAR) of signalgi>]
[*\"giR4rx ":=" <variable (VAR) of signalgi>]
[*\"giR5ry ":=" <variable (VAR) of signalgi>]
[*\"giR6rz ":=" <variable (VAR) of signalgi>]
["\"giEl ":=" <variable (VAR) of signalgi>]
[*\"giE2 ":=" <variable (VAR) of signalgi>]
[*\"giE3 ":=" <variable (VAR) of signalgi>]
["\"giE4 ":=" <variable (VAR) of signalgi>]
[*\"giE5 ":=" <variable (VAR) of signalgi>]
[*\"giE6 ":=" <variable (VAR) of signalgi>] ";*
HXER
g8, XF HEH
RESH BT RGESH
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5.1.13 EGMSetupLTAPP - JEGMig& EHRAILTAPP 1Y
Externally Guided Motion

5.1.13 EGMSetupLTAPP - HEGMi% B8R AILTAPPH» Y

FHRZE

EGMSetupLTAPPRY{ER B A—TFERIEGMETE (EGMid) & E—TALTAPPIMY,
WAE R B IERIERIKIR,

B ARG

i1

%
al

MecUnit

EGMid

ExtConfigName

Device

JointType

[\APTR]

T3R8 T $54 EGMSetupLTAPP,

VAR egmident EGMidl;
EGMGetld EGMid1;
EGMSetupLTAPP ROB_1, EGMidl, "pathCorr™, "OptSim", 1\LATR;

ZREFSEIC—HMECGMETRE, RARIRE—MERBESHULTAPPARR JEITH
OptSimteiaR, FHLUZERREABIERR (R . XERBNERAXRTREE
MRS 1R FITIRER,

EGMActMove MecUnit, EGMid, ExtConfigName, Device, JointType [\APTR]
| [\LATR]

HIRHEE : mecunit
MM T 2R,

HIBAER : egmident
EGM#RiR,

HIERE : string
HXRGESE P EXRIMNBIEsE ORI 2R,

ELZERES N BARSEFM - Z52%L, £ Motion, Z£&! External Motion Interface
Data,

HIEHEE : string
LTAPPZEE £ R,

HEEZEE : num
EMBERIEREEXERRBEENRANXTREY (A—8EFEXRZX) .

BRI : switch
B EHA A IRERSS R B AE RS, F TR IE. FlaNWeldGuideZAWC,
\APTRE\LATRPZEDEHF—1,
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5.1.13 EGMSetupLTAPP - HEGMig& EHRAILTAPPHY
Externally Guided Motion

SRR
[\LATR]
IEHEA : switch
BT EEETNRER R R B AIE RS, A TFIRIZYIE, flt0Laser Tracker,
\APTRE{\LATRHAZEDEHF—1,
BT
EGMSetupLTAPPL X EXEI A FEANEGMIRREA R G BRSBFEHIEL, ZRRAFE
A[ZE AR FEBIEGMACtMoveFIEGMMove$E 4 B {E FliZEGMERIA,
HiE
EGMSetupLTAPP
[MecUnit ":="] <variable (VAR) of mecunit> *,*
[EGMid ":="] <variable (VAR) of egmident> *,*
[ExtConfigName ":="] < expression (IN) of string> *,"
[Device ":="] < expression (IN) of string> *,*
[JointType ":="] < expression (IN) of num>
CL™\"APTR] | ["\"LATRI] *:;*
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5.1.14 EGMSetupUC - HEGMi&EUdpUctii¥
Externally Guided Motion

5.1.14 EGMSetupUC - HAEGMi%EUdpUciiril

FHAZE
EGMSetupUCHI{ER 2 A— T EMEGMEFE (EGMid) i&EUdpUctiny, WIEHRTE
SIHEXMBEAN (REEIRMING) RIERIGE R BERERIR.
EGMX &N 2 ME—F7M 5 AREGMIER, T 7HH138A, F— 1 Miinihis
NRET MM EA A E.
EAXRBI
VAR egmident egmlD1;
VAR string egmSensor:="egmSensor:"";
EGMGetld egmiD1;
EGMSetupUC ROB_1, egmlID1, "default™, egmSensor\Pose;
T
EGMSetupUC MecUnit, EGMid, ExtConfigName, UCDevice [\Joint] |
[\Pose] | [\PathCorr] [\APTR] | [\LATR] [\CommTimeout]
MecUnit
HIBRAER : mecunit
WA e T 2R,
EGMid
HIBAE : egmident
EGM#RIR,
ExtConfigName
HIBAER : string
HXAZESH P ENXRIIMNBIERNE O BRI B R,
EEZERESN BASEFM - R4%2%, 28 External Motion Interface Data, ¥
7 Motion,
UCDevice
HIEEE : string
UdpUcE & &R,
[\Joint]
HABAEE : switch
EERFAES| SHXTRE,
WA \Joint, \Pose, F\PathCorrf§Z/D>—HxK,
[\Pose]
FIESER : switch
EERTAES| SHEERZ.
WA \Joint, \Pose, {\PathCorrf§Z/D>—IHX,
[\PathCorr]
HIRZER : switch
T—ugkss
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5 RAPID &£E{Z8

5.1.14 EGMSetupUC - JEGMi& BUdpUctil
Externally Guided Motion

SR

[\APTR]

[\LATR]

[\CommTimeout]

IEPERRIZENIE,
WA \Joint, \Pose, z{\PathCorrf§ZEL—1Fx%,

A : switch
B — YA R RERRE R BRI B8, AT IREYIE. HliNWeldGuidesAWC,
\APTREE\LATRFZEDEHF—I

HIBAR : switch
B — 1 EeEFUNRIRSS KB AL KRS, B TI&1Z4IE. flaNLaser Tracker,
\APTRFH\LATRBEZELEF—,

HHRHEE : num
55MEBUdpUCEK Bl (S RYEERTATE] (AR ERLAL) .

IR E

RESENRTIMRE IR, HABRMIESPLIBXLEIR,
"B :

A 5T EERRNOYS#

& HIREE

ERR_UDPUC_COMM 51X UdpUck Bt 1TIBERT &R £rY— TR,
ZEHERT, ERR_UDPUC_COMMIAZR 2 — AITRE4EIR, W
AR R 2E A0 TE,

EREHEERXT (EGMRunX\NoWait) , ERR_UDPUC_COMM#&

KRR —HMITEGMS| REIE AR,

PRl

+ EGMSetupUCREERERAPIDIEENES H.,
o ZHETHAIMETCPHLEEA,

Bk

HXER

EGMSetupUC
[MecUnit ":="] <variable (VAR) of mecunit> *,*
[EGMid ":="] <variable (VAR) of egmident> *,*
[ExtConfigName ":="] <expression (IN) of string> ","
[UCDevice ":="] <expression (I N) of string>
[["\"Joint] | ["\"Pose] | ["\"PathCorr]]
CL°\"APTR] | ["\"LATRI]
[*\"CommTimeout ":=" <expression (IN) of num>] ";*

El%\’ **

i
o
=i

E

"
w
[§)]
b=
o=
T
U3
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5.1.15 EGMStop - {Z1E—XEGM#&z)
Externally Guided Motion

5.1.15 EGMStop - {£1F—XEGM#Zz)

FHAE
EGMStop&{E1E—I4FEREGMBEE (EGMid) .
- ¥ SN
#RAPIDIZ=NER P :
VAR egmident egmlD1;
PERS pose posel:=[[0,0,0], [1,0,0,0]]1;
CONST egm_minmax egm_minmax_lin:=[-0.1,0.1];
CONST egm_minmax egm_minmax_rot:=[-0.1,0.2];
CONST pose posecor:=[[1200,400,900], [0,0,1,01]:
CONST pose posesens:=[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]];
EGMGetld egmiD1;
EGMSetupAl ROB_1, egmlD1l \Pose \aiRlx:=ai_01 \aiR2y:=ai_02
\aiR3z:=ai_03 \aiR4rx:=ai_04 \aiR5ry:=ai_05 \aiR6rz:=ai_06;
EGMActPose egmlD1 \Tool:=tool0 \WObj:=wobjO, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm_minmax_Hlin
\y:=egm_minmax_lin \z:=egm_minmax_lin \rx:=egm_minmax_rot
\ry:=egm_minmax_rot \rz:=egm minmax_rot \LpFilter:=20;
EGMRunPose egmlD1l, EGM_STOP_HOLD \x \y \z \rx \ry \rz
\RampInTime:=0.05;
ZETRAPHIFZH :
EGMStop egmlDl1l, EGM_STOP_HOLD;
T
EGMStop EGMid, Mode [\RampOutTime]
EGMid
BRI : egmident
EGM#RiR,
Mode
HIRER : egmstopmode
E NN RFEE (EGM_STOP_HOLD, EGM_STOP_RAMP_DOWN)
[\RampOutTime]
HEAEE : num
X ZIREYE R RAFIEEGM,
RS EHMode#HIREMEGM_STOP_HOLD, FBAZSHHAELEN.
PR i)
- EGMStopR&ERZERAPIDIERNES H.,
T—Iudrex
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5.1.15 EGMStop - {F1E—REGM#Ez)
Externally Guided Motion

SRR
HiE
EGMStop
[EGMid ":="] <variable (VAR) of egmident>","
[Mode ":="] < expression (I N) of egmstopmode>
[*\"RampOutTime ":=" <expression (IN) of num>] *;*
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5.1.16 EGMStreamStart - FHEGMAIE R
Externally Guided Motion

5.1.16 EGMStreamStart - BaElEGM{iL &%

FMAZE
EGMStreamStartBah4FEEGMiZFE (EGMid) BILIEEIEREN.

EARBGI
T3~ FIRAE T5SEGMStreamStart,

1 1
VAR egmident egmlD1;

EGMGetld egmiD1;

EGMSetupUC ROB_1, egmlD1l, *"default™, "UCdevice'\Joint;
EGMStreamStart egmlD;

MoveAbsJ jpos20, v100, z20, Weldgun;

MoveAbsJ jpos10\NoEOffs, v1000, fine, Weldgun;
EGMStreamStop egmiD1;

EGMReset egmliD1;

3
il

EGMStreamStart EGMid [\SampleRate];

EGMid
B : egmident
EGM#RiR,
[\SampleRate]
FBHRAEE : num
FEVRA SRR AERRER) o ARER4. 8. 127016%.
HKINMERAZER,

EGMStreamStart/ashEsMERiR EMA B IR REN. HIEER \SampleRateiE X
HIREIRAAIX, NEFSGoogle ProtobufiE X 3 {egm.protos BIHNIRTE.

BR il
{NHEGMREAEGMSetupUCIZ ERT, BIHHMYUdpUcH T 55N ERig&ESRT,
EGMStreamStartA A A,

EGMStreamStart
[EGMid ":="] <variable (VAR) of egmident>";"
["\" SampleRate ":=" <expression (IN) of num>]","
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5.1.17 EGMStreamStop - {£ILEGM{LE
Externally Guided Motion

5.1.17 EGMStreamStop - {&ILEGM{iL &%

FHAE
EGMStreamStopfE L4 EEGMiZFE (ECMid) IR BEIEHREN.
EA TR
T5URHISAA T #§LEGMStreamStop,
i 1
VAR egmident egmlD1;
EGMGetld egmiD1;
EGMSetupUC ROB_1, egmlD1l, *"default™, "UCdevice'\Joint;
EGMStreamStart egmlD;
MoveAbsJd jpos20, v100, z20, Weldgun;
MoveAbsJ jpos10\NoEOffs, v1000, fine, Weldgun;
EGMStreamStop egmiD1;
EGMReset egmliD1;
TT
EGMStreamStop EGMid;
EGMid
HIBAR : egmident
EGM#RiR,
BFEHIT
EGMStreamStop{F 1L E MBI FHIAL B BB R .
PR
{NHEGMRAEGMSetupUCIRERT, BN UdpUcH F 55N aRig&iE{EaT,
EGMStreamStop #AAJH.,
ik
EGMStreamStop
[EGMid ":="] <variable (VAR) of egmident>";"
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5.1.18 EGMWaitCond - Z{FEGMiZ7E
Externally Guided Motion

5.1.18 EGMWaitCond - Z£{EGMit#2

FMAZE
EGMWai tCond A FEFHFEEGMiZFE (EGMid) .

EAXRBI
T353R T $§<4 EGMWai tCond.

£ 1

VAR egmident egmlD1;

PERS pose posel:=[[0,0,0],[1,0,0,0]1];

CONST egm_minmax egm_minmax_lin:=[-0.1,0.1];

CONST egm_minmax egm_minmax_rot:=[-0.1,0.2];

CONST pose posecor:=[[1200,400,900],[0,0,1,011:

CONST pose posesens:=[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]] ;

EGMGetld egmiD1;

EGMSetupAl ROB_1, egmlDl, "default™ \Pose \aiRlx:=ai_01
\aiR2y:=ai_02 \aiR3z:=ai_03 \aiR4rx:=ai_04 \aiR5ry:=ai_05
\aiR6rz:=ai_06;

EGMActPose egmlD1 \Tool:=tool0 \WObj:=wobj0, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm_minmax_lin
\y:=egm _minmax_lin \z:=egm_minmax_lin \rx:=egm minmax_rot
\ry:=egm_minmax_rot \rz:=egm_minmax_rot \LpFilter:=20;

EGMRunPose egmlD1, EGM_STOP_HOLD \x \y \z \rx \ry
\rz\RampInTime:=0.05;

SetDO doSignall, 1;

EGMWaitCond

EGMWaitCond EGMid;

KRR : egmident
EGM#RiR,

BFEIIT
EGMWai tCondi§ & FEGMRunJoint/PoseiE$ ek, MNRFEENFEEGCMWai tCondiz
1ITZRIER, MIFEFRITEGREE, HIBN4Em T —5RAPIDIES.

PR
HEREGMRuUnJointEEGMRuUnPose 5] Tt \NoWaitCond—#E{E A, MIE{ER
EGMWai tCond5EMEGM Position Guidance Z Bi A 5{E B{EABENES .
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5.1.18 EGMWaitCond - E{FEGMiT 72
Externally Guided Motion

SRR
HiE
EGMWaitCond
[EGMid ":="] <variable (VAR) of egmident>";"
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52 E#

5.2.1 EGMGetState — JREVHATRIEGMIRZ
Externally Guided Motion

5.2.1 EGMGetState — KB4 AFIBIEGMIK

FMAE
EGMGetState£H#E—IREGMBFE (EGMid) BIRZES.
AR RB
VAR egmident egmlD1;
VAR egmstate egmStatel:= EGM_STATE_DISCONNECTED;
EGMGetld egmiD1;
egmStatel := EGMGetState(egmlIDl);
RENE
AR : egmstate
% B ZH PR HEGMERIRATIR A H FIEGMZIZHY H AR
T
EGMGetState (EGMid)
EGMid
HIBER : egmident
EGM#RiR,
PR
- EGMGetState RBEA7ERAPIDIEZFESF.
o EHHE TR TCPHLEE A,
EiE
EGMGetState " ("
[EGMid ":="] < variable (VAR) of egmident >")*
HX{ER
=8, xTF HER
egmstate 90T Begmstate - FE X EGMFR BRIIRZS
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5.3.1 egmframetype - E X EGMFT ERIIESR SR

Externally Guided Motion

5.3 HiEAkE

5.3.1 egmframetype — FE L EGMFIHBHIIESRSEHY

FHRE

egmframetypefI{EH 2 HEGMA R IEFfE RSN E E X FIBRIIESR2EEY,

iR

egmframetype § 54 EGMACtIFIEGMACtPosefE A,

¥ N7 L)

CONST egm_minmax egm_minmax_linl:=[-0.1,0.1];
CONST egm_minmax egm_minmax_rotl:=[-0.1,0.2];

EGMActPose egmlID1\Tool :=tFroniusCMT\WObj:=wobj0, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm_minmax_lin
\y:=egm_minmax_lin \z:=egm_minmax_lin \rx:=egm_minmax_rot
\ry:=egm_minmax_rot \rz:=egm_minmax_rot \LpFilter:=20;

e L {E

=1

ik

EGM_FRAME_BASE

PAEX FEAERMARREIGZIER (EHKRRK) .

EGM_FRAME_TOOL

AR FRrA TREARESGRIER (E5EK) .

EGM_FRAME_WOBJ

AR F TR TR A RESGRIER (E5RK) .

EGM_FRAME_WORLD

PR F 2 BAERAARESGRIER (EBEK) .

EGM_FRAME_JOINT

XEHERXTE KTEX) .

FHE

egmframetype 2§t ¥tnumby—FhBl & HHE AR,

HXER

EIE, **

HSiH

EGMActJ

BA3TMEGMActJoint - I—A % BIFEHE — ik
EGMF&zh

EGMActPose

5 48TIHIEGMACtPose - H— &7 BirmiRE—IX
EGM%&Eh
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5.3.2 egmident - I35 —I4FEREGMizFE
Externally Guided Motion

5.3.2 egmident - iR 5 —IN5EANEGM#H IR

FHAE
egmidentRiRB|—TFEMEGMTE,
R
F15<ECMGet IdREBE—egmident, AFAHIRRIFELEGMSetupXX, EGMACEX,
EGMRunX#IEGMReset, FHH§iXL1E< 5E—HEGMIRIEXEREENR,
egmidentfRIRFMRE B, BEIRINRAEEegnidentkERHE=RIBA
EGMGetld, FBARLGEAASRE—IHiHE, BASEHHNE, RAECGMResett
SR —Ifegmident,
E AR
VAR egmident egmliD1;
VAR egmstate egmStl;
TASK PERS wobjdata wobj_EGM1:=[FALSE, TRUE, "', [[500,700,900],
[1.0,0,011. [[0,0,0], [1,0,0,0111:
CONST pose posecor:=[[1200,400,900], [0,0,1,0]]:
CONST pose posesens:=[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]] ;
CONST egm_minmax egm_minmax_linl:=[-0.1,0.1];
CONST egm_minmax egm_minmax_rotl:=[-0.1,0.2];
CONST egm_minmax egm_minmax_jointl:=[-0.1,0.1];
PROC testAl()
EGMReset egmlD1;
EGMGetld egmliD1;
mvHome;
mvHome_EGMLinear ;
egmStl:=EGMGetState(egmlIDl);
TPWrite "EGM state 1: " \Num:=egmStl;
IF egmStl<=EGM_STATE_CONNECTED THEN
EGMSetupAl ROB_1, egmlD1, "default'" \Pose \aiRlx:=ai_MoveX
\aiR2y:=ai_MoveY \aiR3z:=ai_MoveZ \aiR5ry:=ai_RotY
\aiR6rz:=ai_RotZ;
ENDIF
EGMActPose egmlID1 \Tool:=tFroniusCMT \WObj:=wobjO, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm_minmax_linl
\y:=egm_minmax_linl \z:=egm _minmax_linl \rx:=egm_minmax_rotl
\ry:=egm_minmax_rotl \rz:=egm _minmax_rotl \LpFilter:=20;
EGMRunPose egmlD1, EGM_STOP_HOLD \x \y \z \rx \ry \rz
\RampInTime:=0.05;
egmStl:=EGMGetState(egmlIDl);
IF egmSt1=EGM_STATE_CONNECTED THEN
TPWrite "Reset lin 1";
EGMReset egmlID1;
T—TT4k4E
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5.3.2 egmident - I35 —I4FEAIEGMidFE
Externally Guided Motion

SR
ENDIF
ENDPROC
PRl
BIRAPIDESRZHANHITEGIRTA.
$SHE
egmident2—FhIELERIEIEIEE, BIAAEGMGet1dRiIZ EiZKE,
HxEE
58, XF BEIR
EGMGetId $52MAEGMGetld - 3RER—EGMFRIR
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5.3.3 egm_minmax - EGMEJULEIIR
Externally Guided Motion

5.3.3 egm_minmax - EGM#) i Sii#r 4

FHAE
egm_minmaxd{EF 2 E X & REGMRIYI SR,
B
egm_minmax § £t 4 EGMACtIFIEGMACtPosefE A,
At
Min
¥HEAEE : num
R/IMRE
XX ERENT/IME. BRIAMERN-0.5,
Max
KHESEA : num
PN E
EXHEXAERENRKE, RIAMENOSE.
EARBG
CONST egm_minmax egm_minmax_linl:=[-0.1,0.1];
CONST egm_minmax egm_minmax_rotl:=[-0.1,0.2];
EGMActPose egmID1\Tool :=tFroniusCMT\WObj :=wobjO, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm minmax_linl
\y:=egm_minmax_linl \z:=egm_minmax_linl \rx:=egm_minmax_rotl
\ry:=egm_minmax_rotl \rz:=egm_minmax_rotl \LpFilter:=20;
$HIE
Egm_minmax&E TF &1L
- EX, BTE&BIITHX. yHiz,
- B, BTELBIMXTBI T, ryFirz,
&
< dataobject of egm_minmax >
< min of num >
< max of num >
HXER
58, XF HER
EGMACtJ SE43TIIEGMACctJoint - A— KT BIRmRE — ik
EGM#&zh
EGMActPose $E48MAIEGMACtPose - H— MRS BIRAHmE — K
EGMF&zh
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5.3.4 egmstate - E X EGMFFBAVRTS
Externally Guided Motion

5.3.4 egmstate - &£ L EGMFiREYIKE

FMAE
egmstatefy{E A R HEGMHP IR IEFIE RN EE X FIRAITIRE.
R
egnstateZHHEGMGetState iR [E{E,
EAXRBI
VAR egmstate egmStl;
VAR egmident egmiD1;
EGMReset egmlD1;
EGMGetld egmiD1;
egmStl:=EGMGetState(egmlIDl);
TPWrite "EGM state: "\Num:=egmSt1l;
FENEE
I R
EGM_STATE_DISCONNECTED | R E X iX—E K #HIZEHEGMIRE.
RBEEMIRE,
EGM_STATE_CONNECTED KR IEEREGMEE,
S#THIRE, EFRBEEMEGMIED).,
EGM_STATE_RUNNING EERITIEEREGMIZHTE,
EGMEEATFRIERE, B2 RBE THEIBEA.
$FHE
egmstate§tXTnumi—# 5l 2 EIEAEE,
Hx{ER
58, XF BEI
EGMGetState 8571 FIEGMGetState - SREVH HIHIEGMAKRTS
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5.3.5 egmstopmode - & X EGMF A LR
Externally Guided Motion

5.3.5 egmstopmode - & L EGMFiFEAI{EILIER

FHAE
egmstopmodeRI{E A @ HEGMH HIFRIEFA{E B3 2 E X Fr B LR,
B
egmstopmode § fE#t3E4$EGMRunJoint, EGMRunPoseF1EGMStop{Ef.
EARRB
5k BRAPIDIEEHES :
VAR egmstate egmStl;
VAR egmident egmlD1;
EGMReset egmliD1;
EGMGetld egmiD1;
CONST egm_minmax egm_minmax_linl:=[-0.1,0.1];
CONST egm_minmax egm_minmax_rotl:=[-0.1,0.2];
EGMActPose egmlD1 \Tool:=tFroniusCMT \WObj:=wobjO, posecor,
EGM_FRAME_WOBJ, posesens, EGM_FRAME_TOOL \x:=egm_minmax_lin
\y:=egm_minmax_Hlin \z:=egm_minmax_lin \rx:=egm_minmax_rot
\ry:=egm_minmax_rot \rz:=egm_minmax_rot \LpFilter:=20;
EGMRunPose egmlD1l, EGM_STOP_HOLD \x \y \z \rx \ry \rz
\RampInTime:=0.05;
kB —IRAPIDI PRI EES :
EGMStop egmiD1l, EGM_STOP_RAMP_DOWN\RampOutTime:=5.0;
s LE{E
=] iR
EGM_STOP_HOLD RIFEGMEERLIE.
EGM_STOP_RAMP_DOWN| MEGMAYLE SR AL B iR Bl B Eh A & .
$HE
egmstopmodeZ§tXtnuma)—F5l & HHEAEE,
HXER
=8, XF HER
EGMRunJoint 60T HIEGMRunJoint - TR &— kT BR
RHIEGMF$3H
EGMRunPose 2863 HIEGMRunPose - HIT—IXR&— LB
RHEGMFET
EGMStop S8 79T HIEGMStop - {&1E— R EGMFEh
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5.4.1 {EFRAEGMLIER

5.4 KRG

5.4.1 {FFHEGM{IE %

iR
EEILHZEE HNEGMIRHE N TR, BBAMNIAE CBHEBER —4UdpUckE, B
{Ki55 5 33T RN AL B UdpUci % .
ZEEHB A AEGMETA, LUSHIMER T BEEIMNPIRE, TERT 7 —LHEeaa
15']%0
BAREEHLNEEMES AL E, BESXAANREHESEE— N EESEE.

i

S EGMStreamStartfIEGMStreamStop i F— "8 7T
It 75 i% 2 FAEGM Position Streamiy &R B /7%, {BXT-FAbsolute Accuracysi EH;
HIRL R AR I A TR,
VAR egmident egmiD1;
EGMGetld egmiD1;
I Set up the EGM data source: UdpUc server using device "UCdevice"
and configuration "default”
EGMSetupUC ROB_1, egmlD1l, *"default’™, "UCdevice'\Joint;
I Start the position stream for T_ROB1 including active external
axis. Cycle time is 16 ms.
EGMStreamStart\SampleRate:=16 egmlD;
I Run your program — streaming is active
MoveAbsJd jpos20, v100, z20, Weldgun;

MoveAbsJd jpos10\NoEOffs, v1000, fine, Weldgun;
I Stop the position stream — but it is not necessary iIf you want
to stream until the controller shuts down

EGMStreamStop egmiD1;
EGMReset egmliD1;

#EGMACtXX \StreamStartfd F— & T
WNREHB— 1 Absolute Accuracy@illzs A, EJIRAPID#§4SEGMACtPosefl
EGMActJointi§ T EMMBVBIRIEBLLIEH =, U ERAXMA X,
VAR egmident egmlID1;
I Used tool
TASK PERS tooldata Weldgun:=[TRUE,[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]],
[2.6,[-111.1,24.6,386.6],[1,0,0,0],0,0,0.072]1;
I limits for cartesian convergence: +-1 mm
CONST egm_minmax egm_minmax_linl:=[-1,1];
I limits for orientation convergence: +-2 degrees
CONST egm_minmax egm_minmax_rotl:=[-2,2];
I Correction frame offset: none
VAR pose corr_frame_offs:=[[0,0,0],[1,0,0,0]];
EGMGetld egmiD1;
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5.4.1 {FHEGM{E
AT

b=

I Set up the EGM data source: UdpUc server using device "UCdevice"
and configuration "default”

EGMSetupUC ROB_1, egmlD1l, "default'™, "UCdevice'\Joint;

I Correction frame is the World coordinate system and the sensor
measurements are relative to the tool frame of the used tool
(Weldgun). Start the position stream for T_ROB1 including
active external axis. Cycle time is 16 ms.

EGMActPose egmlD1\StreamStart\Tool:= Weldgun, corr_frame_offs,

EGM_FRAME_WORLD, Weldgun.tframe, EGM_FRAME_TOOL

\x:=egm_minmax_linl\y:=egm_minmax_linl\z:=egm_minmax_linl

\rx:=egm_minmax_rotl\ry:=egm_minmax_rotl\rz:=egm_minmax_rotl

\LpFilter:=20;

I Run your program — streaming iIs active

MoveAbsJ jpos20, v100, z20, Weldgun;

MoveAbsJ jpos1O\NoEOffs, v1000, fine, Weldgun;

I Stop the position stream — but this is not necessary if you want
to stream until the controller shuts down

EGMStreamStop egmiD1;
EGMReset egmliD1;

B EGMStreamStartifIEGMStreamStop T &M 8 7T
ZBIFERF—1"MultiMove & 4:, ZRLEZFAIIIEA, HREE—EBHL.

RAPIDAE S RAl28 A1 :

VAR egmident egmlD1;

I Activate the mechanical unit for the track motion

ActUnit TRACK1;

EGMReset egmliD1;

EGMGetld egmiD1;

I Set up the EGM streaming destination for ROB1, including active
additional axis, using device "UCdevicel™ and configuration
"default"”

EGMSetupUC ROB_1, egmlDl, "default', "UCdevicel'\Joint;

EGMStreamStart egmlD1;

1 Start the position stream for ROB1 including active additional
axis. Cycle time is 4 ms (default).

I Run your program — streaming is active

MoveJd pl0, v1000, z50, Weldgun;

MoveAbsJ jpos1O\NoEOffs, v1000, fine, Weldgun;

I Stop the position stream

EGMStreamStop egmiD1;

I Deactivate the mechanical unit for the track motion
DeactUnit TRACK1;

RAPID{ESZ X RHEEA2 :
VAR egmident egmlD2;
I Activate the mechanical unit for the track motion
ActUnit TRACK2;
EGMReset egmlD2;

R F A - Externally Guided Motion 93
3HAC073318-010 {&1]: D
© FRIXFRA 2019-2021 ABB, {REBFREIFI,



5 RAPID %8
5.4.1 {EFRAEGMLIER

LERI T
EGMGetld egmlD2;
I Set up the EGM streaming destination for ROB2, including active
additional axis, using device "UCdevice2" and configuration
"default”
EGMSetupUC ROB_2, egmlD2, "default', "UCdevice2'\Joint;
I Start the position stream for ROB2 including active additional
axis. Cycle time is 4 ms (default).
EGMStreamStart egmlD2;
I Run your program — streaming is active
Moved p10, v1000, z50, PKI1_500;
MoveAbsJd jpos10\NoEOffs, v1000, fine, PKI_500;
1 Stop the position stream
EGMStreamStop egmlD2;
I Deactivate the mechanical unit for the track motion
DeactUnit TRACK2;
94 Rz F i - Externally Guided Motion

3HAC073318-010 {&iT: D
© KRINFTA 2019-2021 ABB, {REFTANFI,



5 RAPID £%{Z8
5.4.2 {EFRAF—4UdpUczEERIEGM Position Guidance

5.4.2 {EAHF—#UdpUcikEAREGM Position Guidance

ik
EENZEENEGMIRHINEUER, BAMAE LB EEER —14UdpUcEE, &
KBS M E 33T RN EL & UdpUcig &
LEAHERIILEGMAiZE EXRIES I —ANEAT. TEE— 1 EETA) :

=Bl
MODULE EGM_test

VAR egmident egmlID1;
VAR egmstate egmStl;

I limits for cartesian convergence: +-1 mm

CONST egm_minmax egm_minmax_linl:=[-1,1];

I limits for orientation convergence: +-2 degrees
CONST egm_minmax egm_minmax_rotl:=[-2,2];

I Start position

CONST jointtarget
jpos10:=[[0,0,0,0,40,0], [9E+09,9E+09,9E+09,9E+09,9E+09,9E+091] ;

1 Used tool

TASK PERS tooldata
tFroniusCMT:=[TRUE, [[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]],
[2.6,[-111.1,24.6,386.6],[1.0,0,0].0,0,0.072]11;

I corr-frame: wobj, sens-frame: wobj

TASK PERS wobjdata wobj_ EGM1:=[FALSE,TRUE,"",
[[150,1320,1140],[1,0,0,0]]1, [[0,0,0],[1,0,0,0]11];

I Correction frame offset: none

VAR pose corr_frame_offs:=[[0,0,0],[1,0,0,0]]:

PROC main()
I Move to start position. Fine point is demanded.
MoveAbsJ jpos1O0\NoEOffs, v1000, fine, tFroniusCMT;
testuc;

ENDPROC

PROC testuc()
EGMReset egmliD1;
EGMGetld egmiD1;

egmStl:=EGCMGetState(egmliDl);
TPWrite "EGM state: ""\Num:=egmStl;

IF egmStl <= EGM_STATE_CONNECTED THEN
I Set up the EGM data source: UdpUc server using device
"EGMsensor:" and configuration "default"

EGMSetupUC ROB_1, egmlD1, "default', "EGMsensor:'"\pose;
ENDIF
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5.4.2 {EFRAH—{4UdpUczEERIEGM Position Guidance
ZERI

I Correction frame is the World coordinate system and the
sensor measurements are relative to the tool frame of
the used tool (tFroniusCMT)

EGMActPose egmlD1\Tool:=tFroniusCMT, corr_frame_offs,
EGM_FRAME_WORLD, tFroniusCMT.tframe, EGM_FRAME_TOOL
\x:=egm_minmax_linl \y:=egm_minmax_linl
\z:=egm_minmax_linl \rx:=egm_minmax_rotl
\ry:=egm_minmax_rotl \rz:=egm minmax_rotl \LpFilter:=20;

I Run: the convergence condition has to be fulfilled during
2 seconds before RAPID execution continues to the next
instruction

EGMRunPose egmlD1, EGM_STOP_HOLD \x \y \z \CondTime:=2
\RampInTime:=0.05;

egmStl:=EGCMGetState(egmliDl);

IF egmStl = EGM_STATE_CONNECTED THEN
TPWrite "Reset EGM instance egmlD1';
EGMReset egmliD1;

ENDIF

ENDPROC
ENDMODULE
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5.4.3 {FHRTBAIESMIEGM Position Guidance

5.4.3 {FEH#HH AIN{SSHIEGM Position Guidance

ik

WIER RS / O EREN EMEGMBIREAMMBIES, BIARLH
EGMSetupAl. EGMSetupAOZEEGMSetupGli&BRES. Z/FEGMERAXLES
k15l —AaHlEA.

KU TRAPIDIZF R EMBHESEA TRADL, RARMBEESHEERER
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MODULE EGM_test
VAR egmident egmiD1;
VAR egmident egmlD2;

CONST egm_minmax egm_minmax_linl:=[-1,1];
CONST egm_minmax egm_minmax_rotl:=[-2,2];
CONST egm_minmax egm_minmax_jointl:=[-0.1,0.1];

CONST robtarget p20:=[[150,1320,1140],
[0.000494947,0.662278,-0.749217,-0.00783173], [0,0,-1,0],
[9E+09,9E+09,9E+09,9E+09,9E+09, 9E+09]] ;

CONST robtarget p30:=[[114.50,1005.42,1410.38],
[0.322151,-0.601023,0.672381,0.287914], [0,0,-1,0],
[9E+09,9E+09,9E+09,9E+09,9E+09,9E+09]] ;

CONST jointtarget
Jjposi0:=[[0,0,0,0,35,0], [9E+09,9E+09,9E+09,9E+09,9E+09,9E+09] ] ;

CONST pose posecor:=[[1200,400,900],[1,0,0,0]1]1:
CONST pose posesens:=[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]] ;

I corr-frame: world, sens-frame: world
VAR pose posecor0:=[[0,0,0],[1,0,0,0]11:
VAR pose posesen0:=[[0,0,0],[1,0,0,0]]1:

TASK PERS tooldata tFroniusCMT:=[TRUE,[[12.3313,-0.108707,416.142],
[0.903899,-0.00320735,0.427666,0.00765917]],
[2.6,[-111.1,24.6,386.6],[1.0,0,0].0,0,0.072]];

TASK PERS loaddata loadl:=[5,[0,1,0],[1,0,0,0],0,0,0];

I corr-frame: wobj, sens-frame: wobj

TASK PERS wobjdata
wobj EGM1:=[FALSE,TRUE,"",[[150,1320,1140],[1,0,0,0]1],
[[0,0,0].[1,0,0,0]11]1;

VAR pose posecorl:=[[0,0,0],[1,0,0,0]]:

VAR pose posesenl:=[[0,0,0],[1,0,0,0]]:
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TASK PERS wobjdata
wobj_EGM2:=[FALSE,TRUE,"",[[0,1000,1000],[1,0,0,0]1],
[[0.,0,0].[1.0,0,0111:

VAR pose posecor2:=[[150,320,0],[1,0,0,0]1]1:

VAR pose posesen2:=[[150,320,0],[1,0,0,011:

PROC main()

MoveAbsJ jpos10\NoEOffs, v1000, fine, tFroniusCMT;

testAO;

ENDPROC

PROC testAO(Q)

I Get two different EGM identities. They will be used for two
different eGM setups.

EGMGetld egmiD1;

EGMGetld egmlD2;

I Set up the EGM data source: Analog output signals and
configuration "default”

I One guidance using Pose mode and one using Joint mode

EGMSetupAO ROB_1,egmiD1,"default" \Pose \aoR1x:=ao_MoveX
\aoR2y:=ao_MoveY \aoR3z:=ao_MoveZ \aoR5ry:=ao_RotY
\aoR6rz:=ao_RotZ;

EGMSetupAO ROB_1,egmlD2,"default” \Joint \aoR1x:=ao_MoveX
\aoR2y:=ao_MoveY \aoR3z:=ao_MoveZ \aoR4rx:=ao_RotX
\aoR5ry:=ao_RotY \aoR6rz:=ao_RotZ;

I Move to the starting point - fine point is needed.

Moved p30, v1000, fine, toolO;

I Set the signals

SetAO ao_MoveX, 150;

SetAO ao_MoveY, 1320;

SetAO ao_MovezZ, 900;

I Correction frame is the World coordinate system and the sensor
measurements are also relative to the world frame

I No offset is defined (posecor0 and posesen0)

EGMActPose egmlD1 \Tool:=tFroniusCMT \WObj:=wobjO \TLoad:=loadl,
posecorO, EGM_FRAME_WORLD, posesenO, EGM_FRAME_WORLD
\x:=egm _minmax_linl \y:=egm_minmax_linl \z:=egm_minmax_linl
\rx:=egm_minmax_rotl \ry:=egm minmax_rotl \rz:=egm minmax_rotl
\LpFilter:=20 \SampleRate:=16 \MaxPosDeviation:=1000;

I Run: keep the end position without returning to the start position

EGMRunPose egmlD1,
EGM_STOP_HOLD\x\y\z\RampInTime:=0.05\PosCorrGain:=1;

I Move to the starting point - fine point is needed.

Moved p20, v1000, fine, tFroniusCMT;

I Set the signals

SetAO ao_MoveX, 150;

SetAO ao_MoveY, 1320;

SetAO ao MoveZ, 1100;

T—odks
98 R F M - Externally Guided Motion

3HAC073318-010 {&iT: D
© KRINFTA 2019-2021 ABB, {REFTANFI,



5 RAPID £E{58

5.4.3 {FHRTBAIESMIEGM Position Guidance
LEEIm

I Run with the same frame definitions: ramp down to the start
position after having reached the EGM end position

EGMRunPose egmlD1,
EGM_STOP_RAMP_DOWN\X\y\z\RampInTime:=0.05\PosCorrGain:=1;

I Move to the starting point - fine point is needed.

Moved p30, v1000, fine, toolO;

I Set the signals

SetAO ao_MoveX, 50;

SetAO ao MoveY, -20;

SetAO ao_Movez, -20;

I Correction frame is the Work object wobj EGM1 and the sensor
measurements are also relative to the same work object. No
offset is defined (posecorl and posesenl)

EGMActPose egmID1 \Tool :=tFroniusCMT \WObj:=wobj_EGM1 \TLoad:=loadl,
posecorl, EGM_FRAME_WOBJ, posesenl, EGM_FRAME_WOBJ
\x:=egm_minmax_linl \y:=egm_minmax_linl \z:=egm_minmax_linl
\rx:=egm_minmax_rotl \ry:=egm minmax_rotl \rz:=egm minmax_rotl
\LpFilter:=20;

I Run: keep the end position without returning to the start position

EGMRunPose egmlD1,
EGM_STOP_HOLD\x\y\z\RampInTime:=0.05\PosCorrGain:=1;

I Move to the starting point - fine point is needed.

Moved p20, v1000, fine, tFroniusCMT;

I Set the signals

SetAO ao_MoveX, O;

SetAO ao_MoveY, O;

SetAO ao MoveZ, O;

I Correction frame is the Work object wobj EGM2 and the sensor
measurements are also relative to the same work object. This
time an offset is defined for the correction frame (posecor2),
and for the sensor frame (posesen2)

EGMActPose egmID1 \Tool :=tFroniusCMT \WObj:=wobj EGM2 \TLoad:=loadl,
posecor2, EGM_FRAME_WOBJ, posesen2, EGM_FRAME_WOBJ
\x:=egm_minmax_linl \y:=egm_minmax_linl \z:=egm_minmax_linl
\rx:=egm_minmax_rotl \ry:=egm minmax_rotl \rz:=egm minmax_rotl
\LpFilter:=20;

I Run: keep the end position without returning to the start position

EGMRunPose egmlD1,
EGM_STOP_HOLD\x\y\z\RampInTime:=0.05\PosCorrGain:=1;

I Move to the starting point - fine point Is needed.

Moved p20, v1000, fine, tFroniusCMT;

I Set the signals

SetAO ao MoveX, O;

SetAO ao_MoveY, O;

SetAO ao_MoveZ, O;

I Correction frame is of tool type and the sensor measurements are
relative to the work object wobj EGM2. This time an offset
is defined for the correction frame (posecor2), and for the
sensor frame (posesen2)

T—ugkss
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EGMActPose egmlD1 \Tool:=tFroniusCMT \WObj:=wobj EGM2, posecor2,
EGM_FRAME_TOOL, posesen2, EGM_FRAME_WOBJ \x:=egm_minmax_linl
\y:=egm_minmax_linl \z:=egm_minmax_linl \rx:=egm_minmax_rotl
\ry:=egm_minmax_rotl \rz:=egm_minmax_rotl \LpFilter:=20;
EGMRunPose egmlID1,
EGM_STOP_HOLD\x\y\z\RampInTime:=0.05\PosCorrGain:=1;
I Move to the starting point - fine point is needed.
Moved p20, v1000, fine, tFroniusCMT\TLoad:=loadl;
I Set the signals
SetAO ao_MoveX, 150;
SetAO ao_MoveY, 1320;
SetAO ao_MoveZ, 1100;
I Same as last, but with tool0 and wobjO
EGMActPose egmlD1, posecor2, EGM_FRAME_TOOL, posesenZz,
EGM_FRAME_WOBJ \x:=egm_minmax_linl \y:=egm_minmax_linl
\z:=egm_minmax_linl \rx:=egm_minmax_rotl \ry:=egm_minmax_rotl
\rz:=egm_minmax_rotl \LpFilter:=20;
I Run: keep the end position without returning to the start position
EGMRunPose egmlD1,
EGM_STOP_HOLD\x\y\z\RampInTime:=0.05\PosCorrGain:=1;
I Move to the starting point - fine point Is needed.
Moved p20, v1000, fine, tFroniusCMT\TLoad:=loadl;
I Set the signals
SetAO ao MoveX, 70;
SetAO ao_MoveY, -5;
SetAO ao_MoveZ, O;
SetAO ao RotX, O;
SetAO ao_RotY, 0O;
SetAO ao_Rotz, O;
I Joint guidance for joints 2-6
EGMActJoint egmID2 \J2:=egm_minmax_jointl \J3:=egm_minmax_jointl
\J4:=egm_minmax_jointl \J5:=egm_minmax_jointl
\J6:=egm_minmax_jointl \LpFilter:=20;
I Run: keep the end position without returning to the start position
EGMRunJoint egmliD2, EGM_STOP_HOLD \J2 \J3 \J4 \J5 \J6 \CondTime:=0.1
\RampInTime:=0.05 \PosCorrGain:=1;
EGMReset egmliD1;
EGMReset egmlD2;
ENDPROC
ENDMODULE
T—odks
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MODULE EGM_IRB14000_test
VAR egmident egmlD;
CONST egm_minmax egm_minmax_jointl:=[-0.1,0.1];
I For handling if the test is used with left or right arm.
VAR jointtarget jposlO;

CONST jointtarget jposl0O L:=[[0,-130,30,0,40,0],
[135,9E+09,9E+09,9E+09,9E+09,9E+09] ] ;
CONST jointtarget jposl0 R:=[[0,-130,30,0,40,0],
[-135,9E+09,9E+09,9E+09,9E+09,9E+09]] ;

PROC main(Q)
IF GetMecUnitName(ROB_ID) = "ROB_L"™ THEN
Jposl0 := jposlO_L;
testAO;
ELSEIF GetMecUnitName(ROB_ID) = "ROB_R"™ THEN
Jjposl0 := jposlO _R;
testAO;
ENDIF
ENDPROC
PROC testAOQ)

I Get an EGM idenity.

EGMGetld egmlD;

I Set up the EGM data source:

I Analog output signals and configuration *"default™.

I Only the EGM Joint mode support I1RB14000.

I Notice the joint mapping of the analog output signals.

EGMSetupAO ROB_ID, egmlD, "default™ \Joint \aoRlx:=ao_Jl
\aoR2y:=ao_J2 \aoR3z:=ao_J4 \aoR4rx:=ao_J5 \aoR5ry:=ao_J6
\aoR6rz:=ao_J7 \AoEl:=ao_J3;

I Move to the starting point - fine point Is needed.

MoveAbsJ jpos10\NoEOffs, v50, fine, toolO;

I Set the signals (using an incrementing offset from the initial
position).

I Another set of analog signals should be created, if running
this code for both arms at the same time.

I Notice the joint mapping from a jointtarget to the analog output
signals.

SetAO0 ao_J1, jposlO.robax.rax 1 + 1;

SetAO0 ao_J2, jposlO.robax.rax 2 + 2;

SetAO0 ao_J3, jposlO.extax.eax_a + 3;

SetAO0 ao_J4, jposlO.robax.rax 3 + 4;

SetAO ao_J5, jposlO.robax.rax 4 + 5;

SetAO ao_J6, jposlO.robax.rax 5 + 6;

SetAO0 ao_J7, jposlO.robax.rax 6 + 7;

I Joint guidance for joints 1-7.

EGMActJoint egmID \Jl:=egm_minmax_jointl \J2:=egm_minmax_jointl
\J3:=egm_minmax_jointl \J4:=egm_minmax_jointl
\J5:=egm_minmax_jointl \J6:=egm_minmax_jointl
\J7:=egm_minmax_jointl \LpFilter:=20;

I Run: keep the end position without returning to the start
position.

T—Iudrex
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EGMRunJoint egmID, EGM_STOP_HOLD \J1 \J2 \J3 \J4 \J5 \J6 \J7
\CondTime:=1 \RampInTime:=0.05 \PosCorrGain:=1;
EGMReset egmlD;
ENDPROC ENDMODULE
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MODULE EGM_PATHCORR

I Used tool

PERS tooldata tEGM:=[TRUE,[[148.62,0.25,326.31],
[0.833900724,0,0.551914471,0]1], [1,[0,0,100],
[1,0,0,0],0,0,0]1];

I Sensor tool, has to be calibrated

PERS tooldata
tLaser:=[TRUE, [[148.619609537,50.250017146,326.310337954],
[0.390261856,-0.58965743,-0.58965629,0.390263064]],
[1,[-0.920483747,-0.000000536,-0.390780849],
[1,0,0,0],0,0,0]1];

I Displacement used

VAR pose PP:=[[0,-3,2],[1,0,0,0]1;

VAR egmident egmldl;

I Protocol: LTAPP

I Example for a look ahead sensor, e.g. Laser Tracker

PROC Part_2 _EGM_OT_Pth_1Q)

EGMGetld egmldl;

I Set up the EGM data source: LTAPP server using device "Optsim",
configuration "pathCorr", joint type 1 and look ahead
sensor.

EGMSetupLTAPP ROB_1, egmldl, "pathCorr"™, "OptSim", 1\LATR;

I Activate EGM and define the sensor frame. Correction frame is
always the path frame.

EGMActMove egmldl, tLaser.tframe\SampleRate:=48;

I Move to a suitable approach position.

MoveJd p100,v1000,z10,tEGM\WObj:=wobjO;

MovelL p110,v1000,z100,tEGM\WObj :=wobjO;

MovelL p120,v1000,z100,tEGM\WObj :=wobjO;

I Activate displacement (nhot necessary but possible)

PDispSet PP;

I Move to the start point. Fine point is demanded.

MoveL p130, v10, fine, tEGM\WObj:=wobjoO;

I movements with path corrections.

EGMMovelL egmldl, p140, v10, z5, tEGM\WObj:=wobjoO;

EGMMoveL egmldl, p150, v10, z5, tEGM\WObj:=wobjO;

EGMMoveC egmldl, pl60, pl65, v10, z5, tEGM\WObj:=wobjO;

I Last path correction movement has to end with a fine point.

EGMMoveL egmldl, p170, v10, fine, tEGM\WObj:=wobjO;

I Move to a safe position after path correction.

MovelL p180,v1000,z10,tEGM\WObj:=wobjO;

I Release the EGM identity for reuse.

EGMReset egmldl;

T—Iudrex
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ENDPROC
I Protocol: LTAPP
I Example for an at point sensor, e.g. Weldguide
PROC Part_2 EGM_WG_Pth_1()
EGMGetld egmldl;
1 Set up the EGM data source: LTAPP server using device "wglsim"”,
configuration "pathCorr"™, joint type 1 and at point sensor.
EGMSetupLTAPP ROB_1, egmldl, "pathCorr', "wglsim', 1\APTR;
1 Activate EGM and define the sensor frame, which is the tool
frame for at point trackers.
I Correction frame is always the path frame.
EGMActMove egmldl, tEGM.tframe\SampleRate:=48;
1 Move to a suitable approach position.
Moved p100,v1000,z10,tEGM\WObj:=wobjO;
MoveL p110,v1000,z100,tEGM\WObj :=wobjO;
MovelL p120,v1000,Fine,tEGM\WObj :=wobjO;
1 Activate displacement (not necessary but possible)
PDispSet PP;
1 Move to the start point. Fine point is demanded.
MoveL p130, v10, fine, tEGM\WObj:=wobjoO;
1 movements with path corrections.
EGMMoveL egmldl, p140, v10, z5, tEGM\WObj:=wobjoO;
EGMMoveL egmldl, p150, v10, z5, tEGM\WObj:=wobjoO;
EGMMoveC egmldl, pl60, pl65, v10, z5, tEGM\WObj:=wobjoO;
1 Last path correction movement has to end with a fine point.
EGMMoveL egmldl, pl170, v10, fine, tEGM\WObj:=wobjO;
1 Move to a safe position after path correction.
MovelL p180,v1000,z10,tEGM\WObj:=wobjO;
1 Release the EGM identity for reuse.
EGMReset egmldl;
ENDPROC
I Protocol: UdpUc
I Example for an at point sensor, e.g. Weldguide
PROC Part_2 EGM_UDPUC_Pth_1Q)
EGMGetld egmldl;
EGMSetupUC ROB_1, egmldl, "pathCorr™, "UCdevice'\PathCorr\APTR;
EGMActMove egmldl, tEGM.tframe\SampleRate:=48;
1 Move to a suitable approach position.
Moved p100,v1000,z10,tEGM\WObj:=wobjO;
MoveL p110,v1000,z100,tEGM\WObj :=wobjO;
MovelL p120,v1000,Fine,tEGM\WObj:=wobjO;
1 Activate displacement (not necessary but possible)
PDispSet PP;
1 Move to the start point. Fine point is demanded.
MoveL p130, v10, fine, tEGM\WObj:=wobjoO;
1 movements with path corrections.
EGMMoveL egmldl, p140, v10, z5, tEGM\WObj:=wobjoO;
EGMMoveL egmldl, p150, v10, z5, tEGM\WObj:=wobjoO;
EGMMoveC egmldl, pl60, pl65, v10, z5, tEGM\WObj:=wobjoO;
T —DT4k4E
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I Last path correction movement has to end with a fine point.
EGMMovelL egmldl, p170, v10, fine, tEGM\WObj:=wobjO;
I Move to a safe position after path correction.
MovelL p180,v1000,z10,tEGM\WObj:=wobjO;
I Release the EGM identity for reuse.
EGMReset egmldl;
ENDPROC
ENDMODULE
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