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1 Fanthig

1.1 XTFTARF

RAC N NS NSRS
AFAHCE T [ERfaZcs=(FE AN e AR TRBA:

® S ATIRFFAIEO SDK(C++)RYER.
REFRZNBARSR, BIFHEDEANFMSEMWEXFM.
FiEZfE, BEERE, LMEREETEA.

1.2 Fxds

PSS
® g8 AN A TFEIM.
BERMBELLE A RESEMAGHSE ARIE. C++RRERENIR, HOES AT,

1.3 SO isE= 3t
AFMOSEBOLLES, WEERLSETRE, THRTREREPRIL.,

1.4 fRAKIEH

IRAGmS HER WA
V1.5 2022.6 AIYERRAS ;
V1.6 2022.09 Rokae SDK #Jhfz, i&EHLC xCore higas v1.6.1;
V1.7 2023.02 Rokae SDK IEZ( iR, &AL xCore s v1.7;
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2 i
xCore SDK fRiZfZERRAOISRARKMEEFRAT ARG M, BdRWEROE, SRAILNEET
xCore ZZRINRZATT—RIIEHIFNERIE, SIECIFIAFERIRNEanEs, VRABEEXIIEEERE, Fak
z17 RL I8, FF. %ERRBBEENAREROENFERDE, DURSEORI0E. BFRUTRSECH
RIFBRERr, ERRCEIIMERAREEHEIR A,

2.1 & %
2.1.1 ITHIBEMRAFIN AR S

BHIgshRAs: xCore v1.7 RLE.

MEBBARS: SHFHEHIRFENE, RIEMMEAITANSRASHFRITIEARR, AIERZEABER.

212 ¥ EakiEs

RS ¥R =) E=
Ubuntu 18.04/20.04/22.04 build-essential X86 64 C++, Python
Windows 10 MSVC 14.1+ X86 64 C++, Python
Android armeabi-v7a, Java
armé4-v8a,
x86, x86_64
2.2 JFsCRTfEH

xCore SDK IR 28 ARIAFSERHEH], EEBIEHBAREEHHES, EREHIZENERRTHITHL], FThiEE
MEIFNzENIAAT. AFSERIETUIRMEAVIRIER:

o IMZEELN (MoveAbs))

® HFR/RZEh=E] (Movel, Movel), MoveC)

o HBABE: HFEMMEIE /O, FFH/EE

e RLIENEESHIT

o IEaISHRER (REHYT xMate IMEHIZEA)

o HR{F: BRE, EiEtlRAETES
2.3 SCRYE)

xCore SDK fUsERt=HIEE T —HRIIREEGIZO, RIS R AKBARAILERZRGEIIESA 1KHz /Y
SERHES], BTFEESIELIRFNAF R (GRS xMate HMEHIEEA) . BRISHR 5 MuzHig:

SR B R
HRRE AN EET
=S EIRE AR
R/ AR
BRI
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3 {FFEfEr

AENBIMITEEFIEIT— xCore SDK C++F2F7,
HAESHA (Python. Java) BE&E5FM.

3.1.1 R E

ET N ARG HEHIESRARNEE, B55% (xCore MIBRABHRFEAFM V1.7.0) . BRBEBIN, FHF
xCore SDK ToHEEAMEIMIBFIRE.,

3.1.2 MRECE

xCore SDKEILAAR (TCP/IP) i&EZHeRA. BIBLELLERER, ERAF PC IS AERR—BERN.
SNERRGEFAESCRIIEH], MTMEMREERTS, JLUBSTLER.
(EASCAEHIREEFRE B AEEINRA. TSSARER 2 WO, — /M0, — M E2EENO. HiEMN
FIZABHS P #BIHE 192.168.0.160, EEH = ABMMAG:

o &G 1: YRASHARF PC XREMEAEERNSIUER. MRAPIENSTISEARLETRE—IWER, FE
ECEAF PCRY IP FESHI2EAS P i FR—MNER, Fil0 192.168.0.22,
°

EEST 2: MR AN OERIR IR E I, P PC BIEEIRHRREE TR, mELTE—REN.
E HEEEERST 1 B TIER, EEH 2 NEREREENTRERIER SRS RERSR.

3.1.3 s ATREIRE

FoHEIT RobotAssist #HTHANKE, AP RIEEA xCore SDK =528 A.
UIRBSLAERE, VISAEBRSEF TG, FElRsBmER.

3.1.4 xCore SDK TF26ix8H
librokae

F— doc: STRYFNEFRFAR

F— example: RIFER

— external: Eigen
F—include: L3744

— lib: SR ERGANSEIINIEESM

3.1.5 C++%miE
xCore SDK frAN#F CMake 3£ T2, CMake FRARETF 3.12,

3.1.5.1 Linux F&%mE

PUIRERBIFER sdk_example 19/, IRELEIREARERT out:
cd librokae

mkdir build && cd build

cmake .. -DCMAKE_INSTALL PREFIX=../out

cmake --build . --target sdk_example
cmake --build . --target install

xCore SDK(C+ +){EBFE
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3.1.5.2 Windows E&TRIF

1. TEFZEE Microsoft Visual Studio 2017 S{LAGHRA, 1ERLeE A C++PsSmEmME" .
2. ¥JF CMake I#2, i&FREBERTAI CMakelists.txt
3. IEfRYRIE Release 5 Debug, fRiFRFIFERF

3.1.5.3 aT F&ERmF

- THFFREE Qt 5.15.2 SLUGHRA, FrigimiEssaity MSVC2019 fRikss;
. 15 SDK TiE8RFEIAM (FH3I8R) |

- BEEET AR, FHBdmiIEaRIER I MSVC2019;

- BNEEX (proXff)  WALUTEEES:

A w N =

LIBS += -L+ TF28 lib SU4FRTEREIR -IRokaeSDK

INCLUDEPATH += T#28) include SRR
DEPENDPATH += T#£4 include XHRTTERETR

3.1.6 Linux SCAYIMBECE (AJi%)

xCore f=HZRSCATEEMIEAN S CHEERN 1ms, ERIRHHRIEED 1kHZ FUREREE. IRITEERK, 5

R Z.
1. LER

apt-get install build-essential bc curl ca-certificates fakeroot gnupg?2 libssl-dev Isb-release libelf-dev
bison flex cmake libeigen3-dev

2. TEEERIRIIZANT

Bd uname -r S EILIRIEANIEAEERNNZ;

BT/ https://www.kernel.org/pub/linux/kernel/projects/rt/EH B IMERIZIR A ERIZLAY kernel ;
TR

$ curl -SLO https://www.kernel.org/pub/linux/kernel/v4.x/linux-4.14.12 tar.xz

$ curl -SLO https://www.kernel.org/pub/linux/kernel/v4.x/linux-4.14.12.tar.sign

$ curl -SLO https://www.kernel.org/pub/linux/kernel/projects/rt/4.14/older/patch-4.14.12-
rt10.patch.xz

$ curl =SLO https://www.kernel.org/pub/linux/kernel/projects/rt/4.14/older/patch-4.14.12-
rt10.patch.sign

WNRER NIRRT AR ZN MG E RS R E S &R,
fRIE:

$ xz -d linux-4.14.12.tarxz
$ xz -d patch-4.14.12-rt10.patch.xz

IS8 sign X45EEM

$ gpg2 --verify linux-4.14.12.tar.sign

KIFRIERMUTFITRIES
$ gpg2 --verify linux-4.14.12.tar.sign gpg: assuming signed data in 'linux-4.14.12.tar
gpg: Signature made Fr 05 Jan 2018 06:49:11 PST using RSA key ID 6092693E
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gpg: Can't check signature: No public key

12T ID 6092693E #17:
$ gpg2 --keyserver hkp://keys.gnupg.net --recv-keys 0x6092693E

EIEXSTF patch X4, HUTHERERTEE.

TEFERk server key ERRIIE, SR TMEERITEZERN.

$ gpg2 --verify linux-4.14.12.tar.sign

gpg: assuming signed data in 'linux-4.14.12.tar'

gpg: Signature made Fr 05 Jan 2018 06:49:11 PST using RSA key ID 6092693E
gpg: Good signature from "Greg Kroah-Hartman <gregkh@linuxfoundation.org>"[unknown]
gpg: aka "Greg Kroah-Hartman <gregkh@kernel.org>" [unknown]

gpg: aka "Greg Kroah-Hartman (Linux kernel stable release signing key)
<greg@kroah.com>" [unknown]

gpg: WARNING: This key is not certified with a trusted signature!

gpg: There is no indication that the signature belongs to the owner. Primary key
fingerprint: 647F 2865 4894 E3BD 4571 99BE 38DB BDC8 6092 693E

EHEEIGIE—T patch {4,
3. fmiERZ
fRIE:
$ tar xf linux-4.14.12.tar
$ cdlinux-4.14.12
$ patch -p1 < ../patch-4.14.12-rt10.patch

BeERZ:

$ make oldconfig

HRLATMER:

Preemption Model
1. No Forced Preemption (Server) (PREEMPT_NONE)
2. Voluntary Kernel Preemption (Desktop) (PREEMPT VOLUNTARY)
3. Preemptible Kernel (Low-Latency Desktop) (PREEMPT__LL) (NEW)
4. Preemptible Kernel (Basic RT) (PREEMPT RTB) (NEW)
> 5. Fully Preemptible Kernel (RT) (PREEMPT RT FULL) (NEW)

& 5 AE—H enter,

FHadmiE:

| $ fakeroot make -j4 deb-pkg

dpkg Zi:

| $ sudo dpkg -i ../linux-headers-4.14.12-rt10_*.deb ../linux-image-4.14.12-rt10_*.deb

4. WIEREZRML
BERE—T, # ubuntu SHET, JLABENRLENNZ, EFERETENRZHNG, B uname -r EEXIR
AtZhRAS, SNERARAIERE, /sys/kernel/realtime BERABE 1.

8 xCore SDK(C+ +){ERFAf



4 =5

ROKALE

AEFHERRA xCore SDK FrszisUROMIIRERIER. FARFAESHIRAIHEZOMINGEENELA—E, BES
. BREEMERGEZ=E X,

4.1 APl 3245

TRESEBSRAEOFE RS,
=R API ThgE C++ Python Android
rokae::Robot BB SRR Exas SRS
SN by SRR Exas EX:IEE
Jog #1288 A EBSTHF uSEc THF
BIE LERTHS B IF BB shs
RL I72 SRR S St
TMERBR SRR BRI SRR
rokae:Model EEFE EEIF SEAF ASTHF
rokae::RtMotionControl SCRHE 2EF Sz ASTHF
rokae:Planner ERANESERK SEIF ASHF K
rokae:xMateModel BEHFNNFITE 2EBZHF (X Linux) ARSHF ARHF
4.2 C++: 3Lffk rokae::Robot 2

IRIENER ADELFNIMECARE), C++hR7ASAY SDK 1Rt T THITLANATHESEFILAY Robot 25, ¥Rt A ERmISIgEY
MR SFNIERRIES AL :

x5 ERME
XMateRobot M 6 %
XMateErProRobot TME 7 B
StandardRobot Tk 64
PCB4Robot Tk 444
PCB3Robot Tk 3%k

4.3 NB/ABRTERFREEENR

ik #£0 oo iz[E]
EEEEA connectToRobot()
Wz disconnectFromRobot()
EENBAENER robotInfo() EhleshiAs, A, dhEL
B EBKE powerState() on/off/Estop/Gstop
HzsALTEE setPowerState(state) state - on/off
L EIREERS operateMode() auto/manual
PRFEE setOperateMode(mode) mode - auto/manual
HANBABTRES operationState() idle/jog/RLprogram/movi

ng SRS

IRENE=1RINE flangePos() [X.Y,Z A BC]
IRENHRIX T RE jointPos() ZiHFAE rad
FREERIXTRE jointVel() SZHHER rad/s
REKT %A jointTorque() £4h7748 Nm

xCore SDK(C+ +){EFEEA
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4 FZORA

BEMRR baseFrame() [X,Y,Z A B,C]
ERSFITETHE toolset() KRIGAIRER, BEMTRER,
HIER
WETETHA setToolset(toolset) toolset - TETHARFES
e calclk(posture) posture — JEZRIRNAIE XHAE
IHEIER calcFk(joints) joints — XPRE SR RIRAIE
AR EIRIRE clearServoAlarm()
HiFEfIREE queryControllerLog(count, count - EifANK
level) level - HEZER
2918 SDK hRAE sdkVersion() IRAS
44 i=aEl
IR RiEshiEEIERE O,
faik 0 88 iZ[E|
REEEHER setMotionControlMode(m | mode - NRT/RT/RL I#&
ode)
BEEER moveReset()
{ELENEEAISE) stop()
WITEEES executeCommand(comma | command - —£kE{Z %
nd) Movel/Movel/MoveAbs)/
MoveC §<
REBHINZIEE setDefaultSpeed(speed) speed - KRR ALERE
RERNESX setDefaultZone(zone) Zone - EIXHR
FHi& Jog 28 A startJog(space, rate, step, space - SEMIRR
index, direction) rate - JEZER
step - K
index - XYZABC/J1-7
direction - A
BifizgieSHITRIRE lastErrorCode() e
4.5 SCRHEaHEH)
faiR 0O 88 ig[E|
BT IR ES reconnectNetwork()
WS disconnectNetwork()
RERREE setControlLoop(callback, callback - EIVEREL
priority) priority - ZAR5R
FHEPITRABES startLoop(blocking) blocking - 2%
FIHEEES stopLoop()
FHRIEEh startMove(mode) mode — 14l
=655 stopMove()
REEohes appendCommand(comma | command - E&I#E<
nd)
FraRI LRI EUE startReceiveRobotState(fiel | fields — EWEYEERES I
ds)
{Z 1 EBRIEERTIRSEUE stopReceiveRobotState()
N ARSEUREEISRT updateRobotState()
B
10 xCore SDK(C++){EFFA
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FREA 2 AKTSEUE getStateData(name, data) | name - #iE&
data - #4&EE
PTP $h=S{ARi Xz Movel(speed, start, target) | speed — FHERE

start - FEEIRXTRE
target - BiRXTSRE

PTP B R/R=RIELMKIIE
|

Movel(speed, start, target)

speed — ERERE]
start — FRHAE
target - B#RUZE

3 RELTHELE)

MoveC(speed, start, aux,
target)

speed — EERE]
start — #EIAMIE

aux — FEBNRREE
target — B#RIE

RERIBEERSEH

setFilterLimit(limit,
frequency)

limit - EEFERIE
frequency - EiIESAER

REHFRT AKX

setCartesianLimit(length,

frame)

length - XiFKES
frame - XigAOFRER

REXTIRAERE

setJointimpedance(factor)

factor - ZXTIRMELL

REHFREEBRTEHR

setCartesianimpedance(fa

factor - E#

cart, torque)

# ctor)

REREENEE setCollisionBehaviour(thre | threshold - &XTiE(E
shold)

RERIRHITRRAE setEndEffectorFrame(fram | frame - REXITIEZH
e) fu%

RERE setLoad(load) load - fAZfEE

RERIRE LR setFilterFrequency(joint, joint - EFRIBE ISR

cart - B RRT USRI
torque - X /IFEEL TR

RES FRTEBTUESIR
RN

setCartesianimpedanceDe
siredTorque(torque)

torque - FRimHIEH

ent)

REIERSEH setTorqueFilterCutoffFrequ | frequency - $Ji=
ency(frequency)
RENIEMIRR setFcCoor(frame, type) frame — AKHRHR
type — SIS AUIRERER
REBREEERENEEA | automaticErrorRecovery()
REMEIEREE setNetworkTolerance(perc | percent — [FE35EL

YiRfER RCI &R

useGen1RciClient(use)

use - &%

451 BHIRE

REFRIERINSH. MESHEMRBTIMEIEs), SIFLRNEH). @Y RobotAssist #FRIENIIAETE

2R

4.5.2 RiXsoE<S

B appendCommand(EFOAXZHES, BSHEIRERE (KTBE/ERRME/RTIIR) MSEHIRIIT
B, EHIRRAYEHIREAR Tms, ATLUES TARRIBEIBAZE Tms, EHIZRRIMNENR 2 7, RIEMNSERSE
SR, MREEVEORNSEREIEBIES, BRE "NEFSE" HiR, ARSI TELLE.
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4.5.3 SKERSERISE

EFFRIEENZ A, 181 startReceiveRobotState (VIR EEIZWHIEWE, AEAIEE getStateDate()#21sEEY, BAI
RS AIRSEIRE.

454 BEFHHHFTE
SDK AFFRHET xMate iIEZEZESMAFTENE, HETENEAEYRIERILERS, Baiscks xMateER
RHNEL, EEREOTHEEEIE IEaNF1IERR getCartPose(), IEalF 15 % getlointPos(), #ERTLLARRFITE jacobian(),
HFFIERE getTorque(),
FEMR A - C++ API,

4.54.1 diERER
B SHMAOFTEEBRRIRSS Linux x86_64 SFAEA, TEMRmIFAHEEIN_ETFER:

4 FZORA

| cmake .. -DUSE_XMATE_MODEL=ON

SREEIT robot.model #EZO5KEN,

4.5.5 S HunAKEO
S MEIEMEHITNEER S iz, sEREREINEENESAS, FEEENTE. AR aRIES R THE
HEHRRTAR S MK, B—MELINNGE, RZERNRLSERNSREEENRL, BERNHBFEXS

4R

LASESEIRY s KLk

JointMotionGenerator joint s(0.2,q_end);

joint_s.calculateDesiredValues(t, q_delta);

//BEE— N ERRTREN q_end BIFIKIEE, 0.2 MIREREL
joint_s.calculateSynchronizedValues(q_start); //{BE¥IARTIRE q_start, FHMEILSLE;
//ATEIERTIE] t BYRIK T AEENS T q_start RUIEE q_delta;

BMERTTESI SDK o planner.h 3244,

H I =5t

45.6 BHIREE
N AEEanI PSR ARE, NEIRES iR SDK, BFEILUBELAT 20 MEIRAFIMT FFERE,
§ER(L EIRBIR ERRE BRI
0 kActualJointPositionLimitsViolation SCRR AR
1 kActualCartesianPositionLimitsViolation SCRRRIm A ZEIR
2 kActualCartesianMotionGeneratorElbowLimitViolation SERRERREIR
3 kActualJointVelocityLimitsViolation SCRRAERE IR S EHIREIT R ESE
4 kActualCartesianVelocityLimitsViolation SCRRRiImIRE SR EES, —RRERIH
5 kActuallointAccelerationLimitsViolation SCRREMNMERE MR SRRV R HEE
6 kActualCartesianAccelerationLimitsViolation SCARRIGIMEERRIR | B EEEL]
7 kCommandJointPositionLimitsViolation 55 AETRIR 5, MEBANETAE
8 kCommandCartesianPositionLimitsViolation 15 KRimf IR e IR
9 kCommandCartesianMotionGeneratorElbowLimitViolation | 15<$EMiERIR TR EE, ¥
10 kCommandJointVelocityLimitsViolation S SURRETAIR DAY HERS MR AL
11 kCommandCartesianVelocityLimitsViolation IESKRIRREHEIR H,
12 kCommandJointAccelerationLimitsViolation S HHINEREER
13 kCommandCartesianAccelerationLimitsViolation 58S KimImEREBIR
14 kCommandJointAccelerationDiscontinuity B IHINEREAESL

12
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17 kCommandTorqueDiscontinuity RS IIREESR
18 kCommandTorqueRangeViolation 5 IFEER
EINERR RSN
PR W, ROEZiEEhE
15 kCollision MRl O, s
AR R RS
B R/R=EER
16 kCartesianPositionMotionGeneratorinvalidFrame MB/ATH BEARROZET TR
g
1 eEXERERDE
FE, —WIgES
10~20;
19 kinstabilityDetection NZEARZE 2 [EfRiREE, BERE
ET=01R-
SN TREFXRtS
AR,
4.6 BISHEX
[i:1)%3 #£0 8H REE
i DI (554 getDl(board, port) board - 10 fRFS on | off
port - (F5IRAS
#if DO 5514 getDO(board, port) board - 10 fRFE on | off
port - {E8iKAS
gE DO 558 setDO(board, port, state) board - 10 RS
port - (F5IRAS
state - (5518
#=if Al 558 getAl(board, port) board - 10 RS =28
port - {E8iKAOS
RE AO 55 setAO(board, port, value) board - |10 tRFES
port - (F5iRAS
value - 518
EENSEEEE readRegister(name, index, name - ZFE2EEMR
value) index - ZFESEUEZES|
value - SEEVAIEE
BASFEEE writeRegister(name, index, | name - Z{F2EEMR
value) index - ZH1FesEERS|
value - BANRIEUE
& & xPanel 3F9MEEEIED, setxPanelVout(opt) opt — &z
47 RLT#&
BHISRhEES 6T RL T2, IFERITEERINETT.
fEid £0 88 IZEHE
#if) RL TFE5% projectinfo() TESFRESE
nETE loadProject(name, tasks) name - TFE&FR
tasks - {E55%1%
pp-to-main projectPointToMain()
FHRIBITIAE runProject()

xCore SDK(C+ +){EFEEA
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BT pauseProject()
REGTEREEIME setProjectRunningOpt(rate, | rate — IE{TEE
loop) loop — fEIR/ER
HRATEER toolsInfo() TEEWR, & EHER
EHATHERE wobjsinfo() THERR, (28, fhske=a

4.8 iMFIExR
IR TR S RANETIRE,

ik £0 88 BEE

¥IFFHESD enableDrag(space, type) space — HEENZS/E]

type — #EGhERY
KIAHESD disableDrag()
FHAFHIERRE startRecordPath(duration) | duration — S$lRT
ELERFIERER stopRecordPaht()
BCERSI cancelRecordPath()
REFEE saveRecordPath(name, name — BREGIR

saveAs) saveAs — EMEN

BRIRERR replayPath(name, rate) name — EXRER

rate — [EIfUERER
HIBRERFAYER R removePath(name, all) name — BREGIR

all - EEMBRFIEREE
ERRETIR queryPathLists() IR RIS

4.9 {EIRIGMRE
IEERHEROERERBYERBRR, SMEOPLEN—MEIRE ec, FIET ec.message()SRIREEIRIIXT
RRYER.
IHEATREEHNES. APRPE. TBRSHESFEOERAAIETSRERE, REXRER
rokae/exception.h,

14 xCore SDK(C++){FFEFAp
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5 RIS RRHE

5.1 5 RobotAssist [ERT{EF

ERTANSR{EA xCore SDK $=HIMEEA , FHASIRFEEIT RobotAssist A9EH. HEEAR—LEKT, @i xCore SDK
BRI Robot Assist RE E; —&TiEET, EaiEflEn B, ABRENT:

SFEE BB o EEPIRSEE: FEM, MBARES, LTE;
o REMEEN,
o HELR;
WHTE, BB | @ RLIBETERIIMEIR/ERES;
RobotAssisti&iad | @  IELRMETUEEAIHELE;
EGEELG
FEREEHNEMSE, | @  TRNEEST AR M AR AFARIIT
BIEERRT ®  NEAYRLIRE, LURHIBEISE. EalEHE, F2RSEX,
FrEH g AR BRI TSNS EES,;

gD UER IR, BRiRiE. NTEES, BFESRER SDK TAIE<S ZRIEA moveReset()
EOKEEZNER.

5.2 2 RCl EF i
TR RCI EFUHEOAF, AILMESHIEEFRE v1.7 Z/SEEHERA RokaeSDK,

5.2.1 BIXfERA
1. #4fR RobotAssist - &5 - RCIHRERXARIRE, HAIBIDIKSI=HERHRAIRSHIA;
2. VM setMotionControlMode(RtCommand) #OZFTFF RCI ThaE, EFIFFALIN, MBS ARSI RCI, K
SI=RIEFREER RCI:
O A
3. ZIEFiAE _EiRiEEOsL RobotAssist 317X RCI IhgE, BEFENRE, NRHTTHRRERERIE, B4R
HMANEIRER, FEBBIY SDK f9EOFTFH RCI,

5.2.2 {]i%2fERA RCl ZF ik

R SDK f5, RCI EFImHAERIIERT . MEREENHREZE, FIEA useRciClient(true), JEARRIRIREENR
B8, HafR RCI 2XAAVIATE. PAEHBIEIE RobotAssist ¥TFXi RCI TI&E.

5.3 SLRHES
AP TROEHIESBESTREHTVERM. BEHEATINBEAEHEINTR, MR, BERM
WELTHEN, EREE, NBAGLEL.

5.3.1 = ENEa)
1. MBS
WESEIDTE, EMERE R S40:

xCore SDK(C+ +){EEBF 15
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2. ENFM
FFEIE AR

=EFFRRT :

IERNEERAT

5.3.2 B RRE(ANE)

1. BEEMG

MEFERUBEETFZEA:

2. BNEMH
FFEIESTEIR

EEFFIRRT :

IEEZERAT:

5.3.3 JEEEES

1. BERE
IS BIRE L

Omin < 9¢ < Gmax
_Qmax < QC < Qmax
_qmax < qc < qmax
_qmax < QC < qmax

“Tjmax < Tjc < Tjmax

_:[jmax < :[jc < :[jmax

q=qc
Gc =0
Ge =0
Gc =0
Gc =0

_pmax < pc < pmax
~Pmax < Pc < Pmax
_.p.max < pc < .ﬁmax

~Tjmax < Tjc < Tjmax

_:[jmax < ‘tjc < :Ejmax

T=T,
pc=0
pc.=0
pc=0
pc=0

_:[jmax < :[jc < :[jmax
~Tjmax < Tjc < Tjmax

5 FIEEIMSHEHE

5.3.4 IERIPRHIF
xMateER3 Pro, xMateER7 Pro, xMateER3, xMateER7 HR/RTIBNEENPRHISRAE:
Name Translation Rotation
Pe 1.0 m/s 2.5 rad/s
D 10.0 m/s? 10.0 rad/s?
P 5000.0 m/s* 5000.0 rad/s®

xMateER3 Pro #1 xMateER7 Pro %S [EhEahPR IS4

Name Joint1 Joint2 ‘ Joint3 ‘ Joint4 ‘ Joint5

| Joint6 | Joint7 | Unit

16
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Qmax 170 120 170 120 170 120 360 ©
Gmin -170 -120 -170 -120 -170 -120 -360 ©
Grmax 2.175 2.175 2.175 2.175 2.610 2.610 2.610 rad/s
Gmax 15 7.5 10 10 15 15 20 rad/s”
Gimax 5000 3500 5000 5000 7500 7500 7500 | rad/s®
xMate3 F1 xMate7 H=S{EiEaAPRHIFRMF:
Name Joint1 Joint2 Joint4 Joint5 Joint6 Joint7 Unit
Grmax 170 120 120 170 120 360 °
Gmin -170 -120 -120 -170 -120 -360 °
Qrmax 2175 2.175 2.175 2.610 2.610 2.610 rad/s
Grmax 15 7.5 10 15 15 20 rad/s®
Gmax | 5000 3500 5000 7500 7500 7500 rad/s®
xMateER3 Pro 1 xMateER7 Pro BE#E/J5Eiz4|PREISZ (4
Name Joint1 Joint2 Joint3 Joint4 Joint5 Joint6 Joint7 Unit
Trax 85 85 85 85 36 36 36 Nm
Tax 1500 1500 1500 1500 1000 1000 1000 Nm/s
xMate3 F1 xMate7 EZEEHIPREI S
Name Joint1 Joint2 Joint4 Joint5 Joint6 Joint7 Unit
Tax 85 85 85 36 36 36 Nm
Tax 1500 1500 1500 1000 1000 1000 Nm/s
5.3.5 DH &%
xMateER3 Pro DH &%
Joint A(mm) Alpha(rad) D(mm) Theta(rad)
1 0 -pi/2 341.5 0
2 0 pi/2 0 0
3 0 -pi/2 394.0 0
4 0 pi/2 0 0
5 0 -pi/2 366 0
6 0 pi/2 0 0
7 0 0 250.3 0
xMateER7 Pro DH £3§5&:
Joint A(mm) Alpha(rad) D(mm) Theta(rad)
1 0 -pi/2 404.0 0
2 0 pi/2 0 0
3 0 -pi/2 4375 0
xCore SDK(C+ +){EFEF1# 17
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4 0 pi/2 0 0
5 0 -pi/2 412.5 0
6 0 pi/2 0 0
7 0 0 275.5 0
xMate3 DH &3k
Joint A(mm) Alpha(rad) D(mm) Theta(rad)
1 0 -pi/2 3415 0
2 394 0 0 0
3 0 pi/2 0 0
4 0 -pi/2 366 0
5 0 pi/2 0 0
6 0 0 250.3 0
xMate7 DH 2443
Joint A(mm) Alpha(rad) D(mm) Theta(rad)
1 0 -pi/2 404 0
2 4375 0 0 0
3 0 pi/2 0 0
4 0 -pi/2 412.5 0
5 0 pi/2 0 0
6 0 0 275.5 0

5.4 [A)fHEE
5.4.1 Windows — RJ4&iEsZ a5

SCHNZEEE ST E R EREY UDP MY ERiEAIX. IR "ERRIREEIN S ANRERIR "RISSRPRESSHE,
BIREKIERE, UDP EEEAITFIINES.

18 xCore SDK(C+ +){EBFE
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6 {55 7151

AERT—L C++7-BIiER, BERIETZEEH examples,
6.1 JESCATEEO
6.1.1 =5l—: (EE8&E8, Jog, ¥EHE

int main () {

using namespace rokae;

try{
J) e L BB+
std::string ip = "192.168.0.160";

std::error code ec;

XMateErProRobot robot (ip); // UALFEZHIZE xMatePro HlLZY

/) HeplZ
// XMateRobot robot (ip); // 1##% xMate6 F[7

// StandardRobot robot (ip); // FEHZT W 6 7Y

S/ KEE 2. BEIEE rrr

auto robotinfo = robot.robotInfo (ec):;

std::cout << "IHHIASAT . " << robotinfo.version << ", HlM: " << robotinfo.type <<
std::endl;

std::cout << "RokaeSDK fflif: " << robot.sdkVersion() << std::endl;

J/ *** 3. B IO/ AFAF A FAA

std::cout << "DO1 0 HH[{E5{EN: " << robot.getDO(1l,0,ec) << std::endl;

float val f;

robot.readRegister ("register0", 0, val £, ec); // A7y, 5 float. HmlEla i
2

std::vector<int> val ai;

robot.readRegister ("registerl", 1, val ai, ec); // L int 50717402

robot.writeRegister ("register2", 0, true, ec); // LA bool/bit LG

/) xxRE 4L P K]

robot.setOperateMode (rokae: :OperateMode: :manual, ec);

robot.setPowerState (false, ec); // [/27P | il

robot.enableDrag (DragParameter: :cartesianSpace, DragParameter::freely, ec);

std::cout << "FIHHEENIZES: " << ec.message() << std::endl;

std::this thread::sleep for(std::chrono::seconds(2)); // 575 L)HZHHA

auto power = robot.powerState (ec);

std::cout << "ETFHIRE: " << static_cast<int>(power)<< std::endl; // 7/ 707/ [1) [ H

while (getchar () != '"\n');

robot.disableDrag (ec) ;

std::this thread::sleep for(std::chrono::seconds(2)); // 5775 L)H=ZmHA

xCore SDK(C+ +){sEFEFAA 19
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J// **% 5. Jog Plas A ***

robot.setOperateMode (rokae: :OperateMode: :manual, ec); // F2)#:( ] jog

robot.setPowerState (true, ec);

std::cout << "-- JFUE Jog Hlas A-- \n tHFAFRR T, W z+77MIE8) 50mm, EE 50%, HRIHLE AT ILEEE
B EH S\ ;

robot.startJog (JogOpt::worlid, 0.5, 50, 2, true, ec);

while (getchar() != '"\n'");

std::cout << "FhZE[W], 6 BhiFESELS), WA 5%, EFIFFELL Jog\n";

robot.startJog (JogOpt::jointSpace, 0.05, 5000, 5, false, ec);

while (getchar () != '\n'); // /Z//Z/71

robot.stop(ec); // jog ZH WA stop () 171

S/ xRk 6L SERIEGY, BIFERE rxx
robot.setPowerState (false, ec); // VAN ;]
robot.disconnectFromRobot (ec) ;

}catch (Exception &e) {
cout << e.what();

}

return 0;

6.1.2 =fBI—: MB/ASHERANLZ

int main() {

using namespace rokae;

try{
XMateErProRobot robot ("192.168.0.160"); // iZ/%#]xMateEr Pro Pl
error code ec;
/) xRE FLRIEFIFI TR E o+ *
robot .setOperateMode (OperateMode: :automatic, ec); // UJHF)FH )P
robot.setMotionControlMode (MotionControlMode: : NrtCommand, ec); //KE I P 7 is2)75 3
robot.setPowerState (true, ec); // /[
robot.moveReset (ec); //# EizA)ZE 17
robot.setDefaultSpeed (1000, ec); //&iEilizs)i#)/2 v1000

robot.setDefaultZone (5, ec); // Wil

VR =%/ 2/ o s e
MoveAbsJCommand drag ({0, M _PI/6, 0, M PI/3, 0, M_PI/2, 0}); // WFFE/WLILZER 0K,

MoveAbsJ I&5) 2 H14 k1

robot.executeCommand ({drag}, ec)

S/ wwn AN

20
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T4 1 1]
robot.executeCommand ({pl},ec);
/7 BT A
MoveCCommand firstHalf ({0.57125, 0, 0.507, 3.14, 0, 3.141}, {0.63, -0.06,

0, 3.14}),

robot.executeCommand ({firstHalf, secondHalf}, ec); // /1457477

robot.setPowerState (false, ec); // Hli#A FH
robot.setOperateMode (OperateMode: :manual, ec); // U/HZ Tz
}catch (Exception &e) {

cout << e.what();

return 0;

MoveLCommand pl({0.69, 0, 0.507, 3.14, 0, 3.14}); // EUSLs5 0 x Bl 77 oz

secondHalf ({0.69, 0, 0.507, 3.14, 0, 3.14}, {0.63, 0.06, 0.507, 3.14, 0, 3.14});

while (getchar () '= '\n'"); // ZIAFFFETER, TG EPLENREFABIAE s 77570

7 0.06 KWFE,

0.507, 3.14,

6.2 SCATIEANEH]
6.2.1 R fil—: ER/REERTEEE

int main() {
using namespace std;
try {
std::string ip = "192.168.0.160";
std::error code ec;

0N

rokae: :XMateErProRobot robot (ip, "192.168.0.100"); // AWl 192.168.0.10
robot.setOperateMode (rokae: :OperateMode: :automatic,ec) ;

robot.setMotionControlMode (MotionControlMode: : RtCommand, ec);

robot.setPowerState (true, ec);

auto rtCon = robot.getRtMotionController().lock();

/) REBEWH . A jointPos m AN PIFE/F S HEHT
rtCon->startReceiveRobotState ({RtSupportedFields::jointPos m,

RtSupportedFields::tauVel c,

/) ERSER RSB . T
std::array<double, 7> array7 {};

rtCon->getStateData (RtSupportedFields::tauvel c, array7);

RtSupportedFields::tcpPose m, RtSupportedFields::elbow m});

0N
0]

xCore SDK(C+ +){EEBF
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6 A

std::array<double, 16> init position {};
static bool init = true;
double time = 0;
std::array<double, 7> g _drag_xm7p = {0, M PI/6, 0, M PI/3, 0, M PI/2, 0};
/) KIRPLEN G HT 5 (2R B " joint Pos_m" A HELEHT KA EHF)
/) MG E Moved is 5 FHE T £
rtCon->updateRobotState () ;
rtCon->getStateData (RtSupportedFields::jointPos m, array7);
rtCon->MoveJd (0.5, array7, g_drag xm7p);
/) BEHFRTIITTER I T8 R 5 fiaE )
rtCon->setCartesianImpedance ({1000, 1000, 1000, 100, 100, 100}, ec);
rtCon->startMove (RtControllerMode: : cartesianImpedance) ;
std::atomic<bool> stopManually { true };
auto callback = [&, rtCon] ()->void{
time += 0.001;
if(init) {
rtCon->getStateData (RtSupportedFields::tcpPose m, init position);
init = false;
}
constexpr double kRadius = 0.2;
double angle = M PI / 4 * (1 - std::cos (M _PI / 2 * time));
double delta z = kRadius * (std::cos(angle) - 1);
CartesianPosition output{};
output.pos = init position;
output.pos[7] += delta z;
if (time > 200) {
output.setFinished (); // 200 #)7455
}
rtCon->appendCommand (output) ; // L&=zz0754
if (output.isFinished()) {
stopManually.store (false); // loop X HHFE, FI4ZEFE 0017 1A
}
}i
/) ERE 1ms, G A 91 7 B — £
rtCon->setControlLoop (callback) ;
// JEBZE 1oop
rtCon->startLoop (false);
while (stopManually.load()) ;
22 xCore SDK(C+ +){ERFAf
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rtCon->stopLoop () ;
} catch (const std::exception &e) {

std::cout << e.what();

return 0;

6.2.2 =1 —: EAAHTRLIESES

int main() {
using namespace std;
try {
std::string ip = "192.168.0.160";

std::error code ec;

rokae: :XMateErProRobot robot (ip, "192.168.0.100"); // *#***
robot.setOperateMode (rokae: :OperateMode: :automatic, ec) ;
robot.setRtNetworkTolerance (50, ec);
robot.setMotionControlMode (MotionControlMode: : RtCommand, ec);

robot.setPowerState (true, ec);

auto rtCon = robot.getRtMotionController().lock();
rtCon->startReceiveRobotState ({RtSupportedFields::jointPos m,
RtSupportedFields::elbow m, RtSupportedFields::tcpPose m});

rtCon->setCollisionBehaviour( { 75, 75, 60, 40, 20, 20, 20 }, ec);

/) PR ETPIZY -

/7 1. MEGTLE Moved &Sy FHiPEN B

std::array<double, 7> g_drag_xm7p = {0, M PI/6, O, M PI/3, 0, M PI/2, 0}, g init;
rtCon->updateRobotState () ;
rtCon->getStateData (RtSupportedFields::jointPos m, g init);

rtCon->MoveJd (0.5, g init, g drag xm7p);

// 2. BEE) (x-Y FHELL)

CartesianPosition start, aux, target;
rtCon->updateRobotState () ;

rtCon->getStateData (RtSupportedFields: :tcpPose m, start.pos);
Eigen::Matrix3d rot start;

Eigen::Vector3d trans_start, trans aux, trans end;
Utils::arrayToTransMatrix (start.pos, rot start, trans start);

trans _end = trans_start; trans aux = trans_ start;

trans aux[0] -= 0.3;
trans aux([1l] -= 0.05;
trans end[1l] -= 0.15;

xCore SDK(C+ +){EEBF
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6 A

Utils::transMatrixToArray(rot start, trans_aux, aux.pos);
Utils::transMatrixToArray(rot start, trans_end, target.pos);

rtCon->MoveC (0.2, start, aux, target);

// 3. EHZiEz)
rtCon->updateRobotState () ;

rtCon->getStateData (RtSupportedFields::tcpPose m, start.pos); // UPLZN G077 21 i 7

Utils::arrayToTransMatrix (start.pos, rot start, trans_start);

trans_end = trans_start;

/) W x=0.2
trans _end[0] -= 0.25;
trans_end[2] -= 0.3;

Utils::transMatrixToArray (rot start, trans_end, target.pos);

std::cout << "Start position:\n" << start.pos << endl << "\nEnd position:\n"
<<target.pos;

rtCon->MoveL (0.3, start, target);

/) 4. KR R
robot.setMotionControlMode (rokae: :MotionControlMode: : NrtCommand, ec);

robot.setOperateMode (rokae: :OperateMode: :manual, ec);

} catch (const std::exception &e) {
std::cout << e.what();
}

return 0;

24
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7 RIRSENR

N hEHANERIEAS SRR, RISIEEIEEINITE. (R EERETET A HI geEaERENER,
FILARIEHAE] xugiu@rokae.com FEINWEEERE—REIE.
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8IFE A — C++ API

ARSI

8.1.1 188 AT{EIR7 rokae::OperationState

idle GIEYN:
jog Jog HlEEAF
rtControlling SCRYRR A=
drag [y ey =!
rIProgram RL THRIE{TH
demo Demo j&Exr=+
dynamicldentify HHFPHRF
frictionldentify EEER D3R
loadldentify TREFFHAF
moving Heg Nz
unknown R0
8.1.2 #lBY355! rokae:WorkType
industrial TArHEEA
collaborative THENLEEA
8.1.3 H128 AB{EHR, rokae:OperateMode
manual F
automatic B
unknown FH(RERE)
8.1.4 {188 A L FEER Z2ZIRZ rokae::PowerState
on ai::)
off T
estop SEFET
gstop T2 I
unknown FREERHE)
8.1.5 i=zahfE#ltE,, rokae:MotionControlMode
manual F
automatic Bz
unknown FR(RERE)

8.1.6 = HRRSERtEHIRT(

rokae::RtControllerM

ode

jointPosition

SERTAESEAI B

cartesianPosition

SERERRRES AU B

jointimpedance

SERTHHES EIRR TS

cartesianlmpedance

SR RRES AR T

torque SCRY AR
8.1.7 B AFLLEENES rokae:StopLevel
iE: BRI stop2
stop0 HIEIELEER NSN]SR
stop1 M LENER NIZNEHE, (SERIREE L

26
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‘ stop2

‘ AMIIE LB NSNS, SERBIRELE

8.1.8 M2 AHEsME( B4 rokae::DragParameter

Space:;jointSpace iHZS|alHESN
Space::cartesianSpace HR/R=/EE
Type:translationOnly X%
Type:rotationOnly ek
Type:freely BHEH
8.1.9 Jog £ - A4FRZE rokae:JogOpt::Space
world HRAMRER
flange EZMIRR
baseFrame EHARR
toolFrame TEAMFER
wobjFrame THATRR
jointSpace hz=(a)
8.1.10 xPanel EE&: XIMHEEIET rokae::xPanelOpt:Vout
off Tt
reserve RHE
supply12v it 12v
supply24v i 24V
8.1.11 I ESURER rokae::ForceControlFrameType
world HFRAMTRER
tool THEARR
path BERMRR, TEESUTRRERIFNITEUAISE
8.1.12 SJ#EEA rokae:TorqueType
full KI5JI5E, HENFERITEEE
inertia RIS
coriolis B
friction B A
gravity E-va)
8.2 BUELEN
8.2.1 e AEASE rokae:Info
std:string id HEEA uid, ATARTFROERINEEA

std::string version
std:string type
int  joint_num

FHIRRhRA
MERANBLZFR
e

8.2.2 MFRZE rokae::Frame

std::array < double, 3 > trans
std::array< double, 3 > rpy

std::array< double, 16 > pos

TR X Y, Z], BIK
XYZ BRfirfg, [A, B, Cl, BALINE
ITINSEERIRAERE

8.2.3 #5-E/RAfI rokae:CartesianPosition
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std::array< double, 3 > trans TRE, [x vy z], BfIK
std::array< double, 3 > rpy e, [ p, yl, BALLINE
double elbow B, BT 7 HVsEA, B E
bool  hasElbow BREEER
std::vector< double >  confData MECEEUE, TTEERAONZEAME—E
std:vector< double > external SNEBRTRE, BALTE
8.2.4 Y5517 rokae:JointPosition
std:vector< double > joints KUREE BANE
std:vector< double > external HNERKRTREE BALINE
8.2.5 XT51H%E, AEEENMEERS rokae:Torque
‘ std::vector< double >  tau HREEKT5HHAE, B Nm
8.2.6 faEk{S8E rokae:Load
double mass RERE BATR
std::array< double, 3 > cog Bl [y, zl, Bk
std:array< double, 3 > inertia 1BE [ix iy, iz, BLLF=-FEHK

8.2.7 TET#4H(SE rokae:Toolset
RIE—W T EITHR4ER, fad. Vs AFRREITESH.

Load load MBS AKRImFIFRE
Frame end HEE ARImAR R IEX A= AR R AL
Frame ref B ASE ARRIEXIH RAMR R LR
8.2.8 RL T#=HR rokae:RLProjectinfo
std:string name TESWR
std:vector< std:string > taskList ESBIRIIR
8.2.9 TH/TZH rokae:WorkToolInfo
std:string name BFR
std:string alias Bl&, ERER
bool  robotHeld EENSEBAFE
Frame pos 8. THRNARRCENERPLIRR TR
Load load fa#
8.2.10 i&5#E<$ MoveAbs) rokae:MoveAbsJCommand
JointPosition  target ElaeSiel=tivi
int  speed L
int zone BEBXK/N
8.2.11 i=5#§< Movel rokae::MoveJCommand
CartesianPosition target BirE~ERRAL
int  speed B
int zone BETXAN
8.2.12 1zmhg< Movel rokae::MoveLCommand
CartesianPosition target BirEE/RAA
int speed R
int zone ETXAN
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8.2.13 i&=51ES MoveC rokae:MoveCCommand

CartesianPosition target BfRERRRAL
CartesianPosition aux LU

int speed JERS

int zone BERKN

8.2.14 I=HIgsHEERE rokae:Loglnfo

8.3 73k

constint id BEIDS
const std::string  timestamp HEARZ 1A
const std::string  content BERE
const std::string  repair 1EEINE

8.3.1 NIBRAET R ERERENR

connectToRobot()

void rokae::BaseRobot::connectToRobot ( error code & ec)

T SHISARERE,. YR AR OS /90082 Robot SEAIRHMENRT

S5 [out] ec $4iRE3

disconnectFromRobot()

void rokae::BaseRobot::disconnectFromRobot ( error code & ec)

W SHIRRAEE. ARSEISAED, BEEke

S8 [out] ec $HIRAT

robotinfo()

Info rokae::BaseRobot:robotinfo ( error code & ec) const

HiSARERER

=S8 [out] ec F&IRAS
iG] HBAERKREE: 1=HIs8RA, ME, hE

powerState()

PowerState rokae::BaseRobot:powerState ( error code & ec) const

MERA L TFELURSMERE

£35S [out] ec $HiRAB
iz[E on-_LtE8 | off-TE | estop-24= | gstop-Z&I HIFF

setPowerState()

void rokae::BaseRobot::setPowerState ( bool on,
error code & ec)

MEBALTE. £ RETIMREREFF RS A T BEFamE L.

b33 [in] ontrue-EFA | false-TEB

[out] ec $EiIRAB

operateMode()

OperateMode rokae::BaseRobot::operateMode( error_code & ec) const

EiHss A SRR ER

S8 [out] ec $HiRB
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izEl Fa1 | Bap

setOperateMode()

void rokae::BaseRobot::setOperateMode ( OperateMode mode,
error code & ec)

R FEME

25 lin] mode FzN/BEah

[out] ec {EIRHG

operationState()

OperationState rokae::BaseRobot::operationState ( error code & ec) const

EWSASRE TS &ERET, EsHES)

8% [out] ec §HRMG
iZE| B TIRSHIEEE
flangePos()

std:array< double, 6 > rokae::BaseRobot::flangePos ( error code & ec)

MNBEAE=AETELITRAE

S8 [out] ec £&iRF5
iR[E double #48, [X, Y, Z, A, B, C], EhERpERA/oKieikERf/asNE
jointPos()

template<WorkType Wt, unsigned short DoF >
std::array < double, DoF > rokae:Robot T< Wt, DoF >:jointPos ( error code & ec)

NEAZSEHAE B IE

£35S [out] ec $BIRED
iZE| MREE
jointVel()

template <WorkType Wt, unsigned short DoF>
std::array < double, DoF > rokae:Robot T< Wt, DoF >:jointVel ( error code & ec)
MBRAZRIXTIRE, 847 INE/R

S8 [out] ec $EiRFS
iR RTEE

jointTorque()

template <WorkType Wt, unsigned short DoF>
std::array < double, DoF > rokae:Robot T< Wt, DoF >:jointTorque( error code & ec)

KPEEREREE, B Nm

S8 [out] ec $HiRtG
iZE| JFEE
baseFrame()

std::array < double, 6 > rokae::BaseModel::baseFrame ( error code & ec) const

BFREXAEMITR, AT HFARR

S8 [out] ec $HiRtG
EE double #H, [X, Y, Z, A, B, C], HPFBERMKIEEERMAIINE
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toolset()

Toolset rokae::BaseModel:toolset ( std::error_code & ec) const
HREmITETHAER

FERR W T BT HRN SDK izaisffER, A5 RL TIEHEX.
S8 [out] ec $EIRAB
iG] T Toolset ZURLEEN

setToolset()

void rokae::BaseModel::setToolset ( const Toolset &  toolset,
error code & ec)

WETETHARR

ERE T ETHA SOK EaniZslfER, 75 RL T2MEX. RO, MRS T RobotAssist &
BEUATETHE EAER), 2 TETHHETSEREER.

S8 [in] toolset TETHEER

[out] ec $HIRAB

calclk()

template<unsigned short DoF>

JointArray rokae::Model T< DoF >:calclk( CartesianPosition posture,
error code & ec)

RIS R

=% [in] posture JE=FKim{iZ EITFELIRER
[out] ec f&IRES

iR[E HAE, BASE

calcFk()

template<unsigned short DoF>
CartesianPosition rokae:Model T< DoF >:calcFk ( const JointArray &  joints,
error code & ec)

RIEHAREITEIER

% [in] jointsiMFARE, BAfi: 3UE
[out] ec fEIRIG

iz[E EERInUE, EXTFEARR

clearServoAlarm()

void rokae::BaseRobot::clearServoAlarm ( error code & ec)
ERMAIIRIRE
2 [out] ec $BiRE, HERRRERBMRAMAIER FEIRIEE -1

queryControllerLog()

std:vector< LogInfo > rokae::BaseRobot::queryControllerLog ( unsigned count,
const std::set< Loginfo:Level > & level,
error_code & ec)
ENEHRERSEHRINES
28 [in] count ZANMEL, LRE 1045
lin] level ISEHEER, TEERERNEE
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[out] ec {EIRHG
iBE BHEEE

sdkVersion()

static std::string rokae::BaseRobot::sdkVersion ( )
51 RokaeSDK A~

izEl A5

8.3.2 izaffizHl (JFSLATHRTV)

setMotionControlMode()

void rokae::BaseRobot::setMotionControlMode ( MotionControlIMode mode,
error_code & ec)

RE BRI
iERE ERRSENEHIZOZE], LIUREXNAHEHIRT .
24 [in] mode #&z{

[out] ec $BIRAD

moveReset()

void rokae::BaseRobot:moveReset ( error code & ec)

EEEHER
iRz BEEERENEHIES, BWAREEEN 100(v100), KIAEBXEEN 0(fine). BRIEFIIAIE

THB R TEIHESZE, LIBARZRECREEIENET GUIEHRRIESIRE
B4 [out] ec $EHIRED

stop()

void rokae::BaseRobot::stop ( error code & ec)

ZIEHBRAIED

ERE ERISCHS stop2 (=1E28AY, HIRUSLEARMTEE, S Stoplevel, BRAENR, EETRINIEMNE
SaWiBkR, FAEHIT.

£ [out] ec $HiRIG

executeCommand() [1/2]

template<class Command >
void rokae::BaseRobot:executeCommand ( std:initializer _list< Command > cmds,
error_code & ec)

PTRFESFENES, RRBNSAIZIFHRIE

ERE BORRERNES, EHESREIIT, WMRENITIEIR FE lastErrorCode()3REVGEIRT.

Command i=z1{§$2: MovelCommand | MoveAbsJCommand | MoveLCommand |
MoveCCommand

24 [inl cmdsig<FIR, RIFAINEC 1-1000

[out] ec $HRIG, (NIIRHATRIAIEER, BFE: 1) MEERITRT 2) IHS MR 3) HBRAZAD
WETREER, PnELE

executeCommand() [2/2]

template<class Command >
void rokae::BaseRobot::executeCommand ( std:vector< Command > cmds,
error code & ec)

32
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PITRERSFEES, BRBEYSASIZIFHES

iERR MARERRES,; IEaHESREHT MRERITHER, H@ lastErrorCode()3REEIRT

HEiRSE Command iz5184$2: MovelCommand | MoveAbsJCommand | MoveLCommand |
MoveCCommand

£ lin] cmdsig<LFIER, ARIFRINELS 1-1000

[out] ec $HIRMS, (NRIFHUTAIRNER, B15 1) MEERARE 2) 5O MEAA, 3) HsASE
RETLEE, PlngaLR

setDefaultSpeed()
void rokae::BaseRobot:setDefaultSpeed ( int speed,

error code & ec)

RERNSHEE

g ZHEFRTARRRALEE (R mm/s), BaitENNRIGIEESEEMNEE. ETRE WA
v100,

E2 [in] speed ZEAAFATSEHFHITEERG., RRLEENLIFERCEEDHIZ 5-4000(HF),

5-7000(T), XPIEEESLERIS 7 5 MBE: < 100:10% ; 100 ~ 200 : 30% ; 200 ~
500:50% ; 500 ~ 800:80% ; > 800 :100%

[out] ec $HiRAB

setDefaultZone()

void rokae::BaseRobot::setDefaultZone ( int zone,

error_code & ec)

RERANESX

g ZEEFRTFEMRAEEXFRERmm), BaftEESEStE. ERFRE WA 0 (fine, T#
TX)

24 [in] zone IHEARMSHHITEERS. BEEXFZA/NLIREXCEER 0-200, HZES

X5 448 < 1:0(fine) ; 1~20:10% ; 20 ~60:30% ; > 60:100%

[out] ec $HiRAB

startJog()

void rokae::BaseRobot:startlog ( JogOpt::Space space,
double rate,

double step,

unsigned index,

bool  direction,

error code & ec)

FHA jog HEEA, FEIDRIIFIRIFRL.

iERE BREOFBEVSATREEE, TieHsEASREEBTELE, BW/ATER stop()SREK jog
BE, BUNBAS—ELT jog BIEITIRE.
88 [in] space jog&EMUHRR. TE/T{HREFRIZE RobotAssist A ERAIZENTE/T .

[in] rate &=, SEE 0.01 -1

[in] step K, B HRARTHE-ZXK | #W=HE-E, LKAXFORIE, FRE LR, MR
28 AWBE A TSR LS jog £ B1TELILEE).

[in] indexBRR=E - 0~5 DBURIRL XYZABC | $4ZS/E) - XTFS, M O FFATE

[in] direction J5M, true - IEM | false - fafa

[out] ec $&iRD

lastErrorCode()

std::error_code rokae::BaseRobot:lastErrorCode ( )
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IRENERHHIEIRES, BRlNIEsESHITER

iG] {280, AT A message()FREGEMIER

8.3.3 SEHYIZa/HEH

getRtMotionController()

template<unsigned short DoF>
std:weak_ptr< RtMotionControl< DoF > > rokae:Cobot< DoF >::getRtMotionController ( )
BEESERhiEENEFIZE (RtMotionController)SLfl, 1B ST HH1TSCRTMETERATRIE.

iEhR MEEESEAEN, EFRiRNERHZEASEINMEIRERINNSR, SFRERRTHEFINEEALE
¥ disconnectFromRobot(), iTHEZIFESCANEEHIERE, B bMR(EZ B TIaMET
EHeEERE,

iZE EHIREIsR

B®E RealtimeControlException €l RtMotionControl LIS, EITFMLEEIRR

ExecutionException &BETIREISLANEENEHER

reconnectNetwork()

void rokae::MotionControl< MotionControlMode::RtCommand >:reconnectNetwork ( error code &

ec)
BRSO TIARSS ES
o [out] ec fEHiRAG

disconnectNetwork()

void rokae::MotionControl< MotionControlMode::RtCommand >::disconnectNetwork ( )
Wi SsehtihIiRSSRaANERE, XIEUERKIGSRERO. EASEFFTZEARERE. BVSSALEa,
W EIZBNELLIE.

setControlLoop()

void rokae:MotionControl< MotionControlMode::RtCommand >:setControlLoop ( const
std::function< void(void)> & callback,

int priority =0)

(FREIEE, REEERL,

a3+ AERERESFMNITEFRXEN®S; EERITEERERE], BRSBTS ASRIRISRES
iR, WIFEEE, 7EEAREIPIER getStateData()RPE],
=S8 [in] callback [EIERZL

[in] priority {ESSH5ER, 0 ANERE. IWSENAHERIIHRERANEN, ELRERERTTE]

EHEERER.

startLoop()

void rokae::MotionControl< MotionControlMode::RtCommand >::startLoop ( bool  blocking =

true )

FRABEMERITIREES.

S8 [in] blocking EAEEEFBLRIMNEE. LTICHESE, 9@ stopLoop(EIEEEE
5.

L= RealtimeControlException HUTIZRFRERE

stopLoop()

void rokae::MotionControl< MotionControlMode::RtCommand >::stopLoop ( )

34
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{E IR T R EES.
»E RealtimeControlException HUTITIRFRESE

startMove()
void rokae::MotionControl< MotionControlMode::RtCommand >::startMove ( RtControllerMode
rtMode )

IEEEEIEL, MSAESTTRIE, AEREEFTIIRESSERALED. BREONBRATSIEFARIE

o), MEBENmSREEA SFHA.

ERE 1) £ startMove ZRIMESHERIRER, FIRKENSHES, REZHEEREA
startMove(), fEfEF startMove [FHUTHEAESTRESAN, BIRNTEESIRE, ERFLESE
28R stopMove; 2) WNRZHIEID startReceiveRobotState()ig BEEZUITHIRSEEE, ALY

RSB E
24 [in] rtMode #Z=HIEL

stopMove()

void rokae:MotionControl< MotionControlMode::RtCommand >::stopMove ( )

M=BAELLES), FEIERRERRRERNIETHES.

67 534k, JointPosition/CartesianPosition/Torque 54 ENEID setFinished (FRR—RIEENEIRE
R, IWRESNBEAFLLES, EMATBERFIERA stopMove()—Hf,  LERERFEFSEATHEEE,
ARSI REmiE<S.

appendCommand()

template<unsigned short DoF>

template<class Command >

void rokae::RtMotionControl< DoF >:appendCommand ( Command cmd )
&i% JointPosition/CartesianPosition/Torque =& <

g FHaEHE, REDARIREAXEHGS. HTERWSSAEHISHETIEEEA 1ms, KiXd
SHPARFERE 1kHZ BB S HIMERERHEIR.

o [in] cmd RIEEFIE(RtControllerMode) AR, & 3 FiEaIm<: XPRE/SHRRAE/N
., HPHRRAEFERIEEEER TR,

BE ArgumentException 35SEUEFEIEAE
RealtimeControlException W< REMERE,; HmSLKE EiHIE AL, SiEHlsEHiT
BREGSITRERR

startReceiveRobotState()

void rokae::MotionControl< MotionControlMode::RtCommand >::startReceiveRobotState ( const
std::vector< std:string > &  fields)
LB ATHARIESCATIRSEURE. MESHREIE—ITHR, SBadas 37

£ [in] fieldsEEWAINBRNRSEEE, EASKERN 1024 M1
B»E RealtimeControlException & T ASIFHMASETRE,; HNSATEFHARIESURE, EKER
1$ 1024

RealtimeStateException BEEFIARIEENE; TERERICEIE—IEWE

stopReceiveRobotState()

void rokae::MotionControl< MotionControlMode::RtCommand >::stopReceiveRobotState ( )
(SIERWEERPASEEE, EEHRREIRE, TRTEMIEERNIVASEYE. ERLREFE, STNEm
HEREEhaEILRY, ENEEmE LR,
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updateRobotState()

void rokae::MotionControl< MotionControlMode::RtCommand >::updateRobotState ( )

B AR SEER RIS

g @it setControlLoop ()i BNENIEERNITIEEF—RIEEIRE, RATEERIEREF
ARLEO
B»E RealtimeStateException #EHIZSMBENMSAITHE, BRAKER

RealtimeControlException FoAWEREYE; HEINEIEEERSHTEMRT

getStateData()

template<typename R >
int rokae::MotionControl< MotionControlMode::RtCommand >::getStateData ( const std:string &

fieldName,

R & data)

ERWBRANRSE R

iERR FREANN data FERVEFIEUIRSEE—EL,

EiRsH R #umzery

28 [in] fieldName &
[out] data #(&

izE ETZEIRR, HikiBY startReceiveRobotState IR B AEIZINHIEIE, SIZEIEREFI R &
&, RE-1, AIEEURE 0,

BE RealtimeStateException RJ4Z4EiR

Movel()

template<unsigned short DoF>

void rokae::RtMotionControl< DoF >:Move) ( double speed,

const std::array< double, DoF > & start,

const std::array< double, DoF > & target)

MovelJ $5<, EAWMKIERE, ERIX target ZAKETATHEEBRTS., MREHHREEREE LBERESH
xMEl,

S8 [in] speed EELLHIZEEL
lin] start IAXTHRE, FERVSBASRIXTHE, SNATEEER TE,
[in] target WHEEABRKTAE

=5 RealtimeMotionException #1285 NiEahidfEd A 4EEIR

Movel() [1/2]

template<unsigned short DoF>

void rokae:RtMotionControl< DoF >:Movel ( double speed,

CartesianPosition & start,

CartesianPosition & target)

Movel 158<, EUNAMKIEEE, EEIA target ZRIMTLTEERTS. MREHHREERGIEIREIRSH
RMEL,

28 [in] speed IEELLHIZES, SEE 0 -1
[in] start &AL, FEENBAZRILEE, BNATEEER TR, WMRIRET TCP, BPARIZE
TEHENTELRRENAEE,
lin] target HEEABIMIE, FEEIRIRET TCP, RZ TCP {EXTFEAMRRIIIE
L= RealtimeParameterException FCiAELBERIZSEHEER
RealtimeMotionException #1283 AizahidfEdh Ak EEIR

36
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Movel() [2/2]

template<unsigned short DoF>

void rokae::RtMotionControl< DoF >:Movel ( double speed,
CartesianPosition & start,
CartesianPosition & target,
XMateModel< DoF > & model)
Movel 5<%, LEAMMIRIEER, ERIX target ZRIGTRTFEERES. WRIEFREEREEIEERESH
R[E, XMateModel BRESIRIEN SR AR HAER, HESMIKIZERETA, IREEFRABHT
{F==El, SRANEH. FEIRE jointPos_m" SREKEUE.
S [in] speed EFELVHIZREY, SBFE 0 -1
lin] start ¥IAAEE, BERVIMAZSRIAEE, BUETREEMR TR, MRRET TCP, BPARIZE
TEENTFELIRRNAEE.
[in] target #Hl2EABMIE. FEMRIZET TCP, BLE TCP B FEALIRRAIIE
[in] model xMate &84, 1&id robot.model()3KEX
L5 RealtimeParameterException #2AsNBirIESEGHR
RealtimeMotionException #1288 AiEaHIiEHALEEIR

MoveC()

template<unsigned short DoF>

void rokae::RtMotionControl< DoF >:MoveC ( double speed,

CartesianPosition & start,

CartesianPosition & aux,

CartesianPosition & target)

MoveC 5%, TEEA target ZRICTFIEERIRTS. MRIEAFARERREEIEEERSHHIREL,

25 [in] speed IEELLHIZREL
[in] start FlBEARCIANIE, TEENBALRINIZE, MRIRET TCP, BPAMZETEENTE
AFRERIINIZE,

[in] aux ¥FAMEIRLEE, FENRIKET TCP, RLE TCP EXTEALIRRINEE
lin] target WERABMIZE, FENRIRET TCP, RLZ TCP AXFEAMRRIMIE

L= RealtimeParameterException mfiBEIR, FoEitEHEINEREZE
RealtimeMotionException #1288 NiEad R ALEIR

setFilterLimit()

template<unsigned short DoF>

bool rokae::RtMotionControl< DoF >:setFilterLimit ( bool limit_rate,
double cutoff frequency)
RERIBRRSE
=28 [in] limit rate true - [RIBFFE
[in] cutoff frequency #LESTER, SEEIRE 0 ~ 1000Hz, #iY 10~100Hz.
iZE true - REMIN

setCartesianLimit()

template<unsigned short DoF>
void rokae::RtMotionControl< DoF >:setCartesianLimit ( const std:array< double, 3 > & lengths,
const std::array< double, 16 > &  frame,

error code & ec)
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REHFRTEEHXE, BEREKEENSEIE. RIS, EYRARRE TCP RinBEd e X,
FEHEAF M AL,

28 [in] lengths ZEXIEFIKAMIKER, MW XYZ, B4 K
[in] frame ZEXIEFKSERFOENFELIFRMUZ

[out] ec $EIRAD

setJointimpedance()

template<unsigned short DoF>
void rokae:RtMotionControl< DoF >:setJointimpedance ( const std:array< double, DoF > & factor,
error code & ec)

REMTERTEHER, WEEEISsI AR

S¥ [in] factor IMZS[EIBHESEL, Ef7: Nm/rad xMateErPro #lBM&A(E7 { 3000, 3000, 3000,
3000, 300, 300, 300 } Ef#NEERAE  { 3000, 3000, 3000, 300, 300, 300 }

[out] ec $BIRAB

setCartesianlmpedance()

template<unsigned short DoF>

void rokae::RtMotionControl< DoF >:setCartesianimpedance ( const std:array< double, 6 > &
factor,

error_code & ec)

REHRRTAPRTUEFIRE, SRRBFUSEITERN

£33 [in] factor EHF/RTEBHTIEHZRE, &AEN {3000, 3000, 3000, 300, 300, 300 }, EfL:
N/m, Nm/rad

[out] ec {EIRHG

setCollisionBehaviour()

template<unsigned short DoF>

void rokae::RtMotionControl< DoF >:setCollisionBehaviour ( const std:array< double, DoF > &
torqueThresholds,

error_code & ec)

REMHECNEE, MHEeNREMSEHITES, DENAERN,. SlEREE, SRS TATEES, B

HIBERS TERE,

25 lin] torqueThresholds *THlEGNEE, xMateErPro MBS AEA {75, 75, 60, 45, 30,
30,20}, EftNBERAES{ 75, 75, 45, 30, 30,20}

[out] ec $BIRED

setEndEffectorFrame()

template<unsigned short DoF>

void rokae::RtMotionControl< DoF >:setEndEffectorFrame ( const std:array< double, 16 > &
frame,

error code & ec)

WERFBHITIEN TSR AEZE, 188 TCP Gt aREFRE, VBAESERERINRE.

o [in] frame RiGHUTRRUITEENTA=AMTRATTIER, 8L rad, m

[out] ec $5IRFD

setLoad()

template<unsigned short DoF>

38
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void rokae::RtMotionControl< DoF >:setload ( const Load & load,

error_code & ec)

RETEMAOHAIRE. BROMREERE. REGBEEHRSFFREES, NBAEEERERARE.
% [in] load ;=R

[out] ec {HiRAD

setFilterFrequency()

template<unsigned short DoF>

void rokae::RtMotionControl< DoF >:setFilterFrequency ( double jointFrequency,
double cartesianFrequency,

double torqueFrequency,

error_code & ec)

RENSALHEEAERELINE, AREBES. RITFISEE: 1 ~ 1000Hz, #iiRES 10 ~ 100Hz,
b [in] jointFrequency X<TBRINEKRAELLSAER, 8L Hz

[in] cartesianFrequency E-R/R=IAIBAIRIRELLINER, B47: Hz

[in] torqueFrequency XTIFERUIEIRELLINER, BfI: Hz

[out] ec $HiRAB

setCartesianlmpedanceDesiredTorque()

template<unsigned short DoF>

void rokae::RtMotionControl< DoF >:setCartesianimpedanceDesiredTorque ( const std:array <

double, 6 > & torque,

error code & ec)

RERRHESN), AEE R/ ERBTUSEITAERR

28 [in] torque HR/RETEFILIAES, AFHEBES { £60, £60, +60, +30, £30, +30 }, BfL:
N, N-m

[out] ec $HiRAB

setTorqueFilterCutOffFrequency()

template<unsigned short DoF>
void rokae::RtMotionControl< DoF >:setTorqueFilterCutOffFrequency ( double frequency,
error code & ec)

REIERSEH

28 [in] frequency 7¥FAYSEE 1 ~ 1000Hz
[out] ec fEIRTG

setFcCoor()

template<unsigned short DoF>
void rokae:RtMotionControl< DoF >:setFcCoor ( const std::array< double, 16 > &  frame,
ForceControlFrameType  type,
error_code & ec)
RENBBAEAITR
£ lin] frame JEMFERETIE=IFHRAITIRERE
lin] type 253!, IEEMMTRAIIZESLIFR

[out] ec fHiRAD
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automaticErrorRecovery()

void rokae::MotionControl< MotionControlMode::RtCommand >::automaticErrorRecovery (
error_code & ec)

HERRERE, BakENREA.

S8 [out] ec $&IRE3

setRtNetworkTolerance()

template<unsigned short DoF>

void rokae::Cobot< DoF >:setRtNetworkTolerance ( unsigned percent,

error_code & ec)

RERELIPEEIESMKZIERBME, B RobotAssist - RCl RBREHRR" GEXLRE .
RtCommand #&EIHTIRE, BUAERL,

BETHEE

S [in] percent FIFASSEEE O - 100

[out] ec $BIRAB

useRciClient()

template<unsigned short DoF>

void rokae::Cobot< DoF >:useRciClient ( bool use,
error code & ec)

A RC BFmREREN. B SDK REBENEFRNNATIMENZ G, TiEBERAR RC RS
A EEFERFRNER, SRR E, ARIEED. SASHB7E RobotAssist EFTFF RCI TI8E, BP
BIf#A RCI Z i,

S8 [in] use true - PHERIFEESE—L

[out] ec {EIRTG

8.3.4 BIStEX

getDI()

bool rokae::BaseRobot:getDl ( unsigned int board,
unsigned int port,

error code & ec)

BRNFERNGSE

35 [in] board 10RFES
[in] port (SKOE
[out] ec {EiRFG

iZE true-FF | false-%

getDO()

bool rokae::BaseRobot::getDO( unsigned int board,
unsigned int port,

error code & ec)

TR EESE

S [in] board 10RFES
[in] port E5®KAOS
[out] ec $&iRA3

iR[E] true-FF | false-%
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setDO()

void rokae::BaseRobot::setDO ( unsigned int board,

unsigned int port,
bool state,
error code & ec)
REHFERHESE
e [in] board 10 1RFE
[in] port FSwKOS
[in] state true-FF | false-x

[out] ec $EIRAB

getAl()
double rokae::BaseRobot::getAl ( unsigned board,

unsigned port,

error code & ec)

EEEIERMANESE

S [in] board 10 RFEE
[in] port FEHKOE
[out] ec $HIRTB

izEl =S8

setAO()

void rokae::BaseRobot::setAO ( unsigned board,

unsigned port,

double value,

error code & ec)

REEHIERHES

S [in] board 10 RFESE
[in] port FSKHS
[in] valuelit{E

[out] ec $HiRAB

readRegister()

template<typename T >
void rokae::BaseRobot:readRegister ( const std::string &  name,
unsigned index,
T & value,
error code & ec)
ENSFRE. ENERNETR, S, SRR IS TR, MREENEANSTEERE, value
ENXIRZEER] vector, index (EHBEE.
RiRS# T B ESRE
28 [in] name Z{FSEER
[in] indexi%Z5EENETFRE4E+TITE, M O FRB. THMMMERSIRE: 1) F[BHEA
KE; 2) HF5 T 28EE index KT 0
[out] value Z1F8EUE, AIFHIZEELE bool/int/float

[out] ec fHiRAD
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writeRegister()

template<typename T >

void rokae::BaseRobot:writeRegister ( const std::istring &  name,
unsigned index,

T value,

error code & ec)

S&7aE. ASANRNHER, BiRRSISEAGFRSETRE—TTE.

RIRSH T SAHESE

e [in] name ZEFREIR
lin] index#?BZ5|, M O FFiA. THIRMBERSEE: 1) FEIBHEEKE, 2) FFEARE
#¢A{H index XF 0
lin] valueB\RIEHE

[out] ec {EIRHG

setxPanelVout()

template<unsigned short DoF>

void rokae::Cobot< DoF >:setxPanelVout( xPanelOpt:Vout opt,

error_code & ec)

RE xPanel JY/MIEERRER, T (NEBOHELSTHF xPanel THEE, ASTSAINELSIREREIRG

S lin] opt #&x

[out] ec $BIRAD

8.3.5RL IT#=E

projectsinfo()

std:vector< RLProjectinfo > rokae:BaseRobot:projectsinfo ( error code & ec)

BRI RL TREEMRRAES

28 [out] ec {25

iz[E TEEREIIR, SEtIETENRRE=TTIR

loadProject()

void rokae::BaseRobot::loadProject ( const std::istring &  name,

const std:vector< std::string > &  tasks,

error code & ec)

N T

24 [inl name IFE&Z#R
lin] tasks BIE{THUESS. ZBEWIISE, FReN=, BNTEITIE.
[out] ec t&iRE3

projectPointToMain()

void rokae::BaseRobot::projectPointToMain ( error code & ec)

TEFFIEETEEER main, BAE, SFETHREATIEERE, BEMBUTIRE/NGE, BrERES 10

b,

E5 [out] ec RIS, ERGEERMIVERAMIR, FRERIRIN RLIBAER. TEAMFESHEIR, 7B
iT queryControllerLog(EifEIRA .

runProject()
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void rokae::BaseRobot::runProject ( error code & ec)
FHRIE THRIINEAI TAZ
24 [out] ec $HIRED

pauseProject()

void rokae::BaseRobot::pauseProject ( error code & ec)
HiEziT IR
B4 [out] ec $HIRIS

setProjectRunningOpt()

void rokae::BaseRobot::setProjectRunningOpt ( double rate,
bool  loop,
error_code & ec)
BT REANE TR EIEIME
e in] rate E{TiESR, SBE 0.01- 1
[in] loop true - fEEAHIAT | false - BIR¥AT

[out] ec $HiRAB

toolsinfo()

std::vector< WorkToolInfo > rokae::BaseRobot::toolsinfo ( std:error code & ec)
EFEFIMNETENTIEEE

28 [out] ec §EHRA3

iB[E TEERSIZR, EXRIEHTIESKAETE, NREIENVATE tool0 AYER

wobjsinfo()

std::vector< WorkToollnfo > rokae::BaseRobot::wobjsinfo ( std:error code & ec)
EESFINETRENTHERS

S [out] ec ££iRA3

iz THHMERSIZR, ERMEHTIESRREETH, WREZ vector

8.3.6 WIMEHE*<

enableDrag()

template<unsigned short DoF>
void rokae::Cobot< DoF >:enableDrag ( DragParameter:Space space,
DragParameter::Type type,
error code & ec)
FIFHEDN
£ lin] space #ezh=sAl HESEHERYSHSE HiEHREE
lin] type HERNKAY

[out] ec fHiRAD

disableDrag()

template<unsigned short DoF>

void rokae::Cobot< DoF >:disableDrag ( error code & ec)

KA
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startRecordPath()

template<unsigned short DoF>
void rokae::Cobot< DoF >:startRecordPath ( int duration,
error code & ec)

FHARBIRE

i [in] duration REEREIAHE, BIFP, SBE 1~1800.AHE RECEEIGER, FRSEHISER
2ASLERF, FEFA stopRecordPath()sk{FLE

[out] ec {EIRHG

stopRecordPath()

template<unsigned short DoF>
void rokae::Cobot< DoF >:stopRecordPath ( error code & ec)

FIERFIERZ, BRI EERE) VR ESIERFEEFTD

S8 [out] ec £&iRF5

cancelRecordPath()

template<unsigned short DoF>
void rokae::Cobot< DoF >:cancelRecordPath ( error code & ec)

ENERE, RS EIRERmiR

28 [out] ec {4iRFE

saveRecordPath()

template<unsigned short DoF>
void rokae::Cobot< DoF >:saveRecordPath ( const std:string &  name,
error code &  ec,

const std::string &  saveAs = "")
RIFRBIFAIIEE
B [in] name EREEH

[out] ec $BIRED
[in] saveAs EmR, AESH., NREFRFTF—RBRELERE UBZEFFEEFEER. W
RISBEFRFFNRE, WESHFEREFNR N name"UEEERE /9 saveAs”

replayPath()

template<unsigned short DoF>

void rokae::Cobot< DoF >:replayPath ( const std::string &  name,
double rate,

error code & ec)

IEENES-IRREN

24 [inl name EEMAIREZIR
[in] rate [EIFUER, R/NF 3.0, 1 AEEREAER, [FTEIEERAT 10, T4 E
JRIRRBEER

[out] ec $5IRFD

removePath()
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template<unsigned short DoF>

void rokae::Cobot< DoF >:removePath ( conststd:string &  name,
error code &  ec,

bool removeAll = false)

S ERENRRRER
88 [inl name EMFRAVERIZZTR

[out] ec fHIRME, BERERFE, HRIBAWER
[in] removeAll EEMIBRFIEIER, BNiESE, BAAE

queryPathlLists()

template<unsigned short DoF>
std:vector< std:string > rokae:Cobot< DoF >:queryPathlLists ( error code & ec)

ERSRFRRERERTR

S8 [out] ec $4iRF5
iR[E BFIER, BLBRENRETYIZER
8.3.7 BEHKI

CartMotionGenerator()

rokae:CartMotionGenerator::CartMotionGenerator ( double speed_factor,
double s _goal)
RIEXT B ETNRERHER— R AT, TRkRITSREIAMEEMNE.
S8 [in] speed_factor IEEZRE, SBEIO, 1.

[in] s_goal BRXTAE

calculateSynchronizedValues()

void rokae::CartMotionGenerator::calculateSynchronizedValues (double s_init)
s HIK, ERREEREIK s #ik)
E Yo [in] s init®HAIMHE

calculateDesiredValues()

bool rokae::CartMotionGenerator::calculateDesiredValues (  double t,
double * delta s d) const

TTEATE t ARSI s
o lin] t EEFRUAKIKIRORTE], BAfu: 7
[out] delta s d itHE%ER
iZE false: IEEHIXRBLER | true: EEIHIKIER
getTime()
double rokae::CartMotionGenerator::getTime ()
KB EIEEIATIE
oA iEERdiEl, Bf:
setMax()

void rokae::CartMotionGenerator:setMax ( double ds max,
double dds max start,

double dds_max_end )
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REHRRTEHEH

28 lin] ds_max SAEE
[in] dds max start SAFFAINERE
[in] dds_max_end RALERIMERE

JointMotionGenerator()

rokae::JointMotionGenerator::JointMotionGenerator( double speed factor,
std::array< double, 7 > ¢g_goal )
RIEXT B EfIRERER— KM ET, FJREREIESRENAEEME.,

S8 [in] speed_factor HEZRE, SEEIO, 1]
[in] q_goal BirkTfaE

calculateSynchronizedValues()

void rokae::JointMotionGenerator::calculateSynchronizedValues ( const std:array< double, 7 > &
q_init)
s ALKl

28 [in] q_init¥IIaXTRE

calculateDesiredValues()

bool rokae:JointMotionGenerator::calculateDesiredValues ( double t,
std::array< double, 7 > & delta g d) const
TTERNE t X T REEE

S8 lin] t A&
[out] delta q d IHEER
R[] false: IBENHILIIRBLEER | true: BEIHKIER
getTime()
double rokae::JointMotionGenerator:getTime ()
RISRIETE
iZE iEaiftE, B &
setMax()

void rokae:JointMotionGenerator::setMax ( const std::array< double, 7 > & dq_max,
const std::array< double, 7 > & ddq_max_start,
const std::array< double, 7 > & ddq _max_end)

REMT RIS
e300 lin] dq_max SEAEE

[in] ddq_max start FAFFIAINERE
[in] ddg max end HBALFRINEE

8.3.8 xMate EF1F S HF T EREE

model()

template<unsigned short DoF>
XMateModel< DoF > rokae::Cobot< DoF >:model ( )
FREN xMate f&EYE

A XMateModel
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B®E ExecutionException  MIZHISSSERERISE5L00

getCartAcc()

template<unsigned short DoF>

std::array< double, 6 > rokae:XMateModel< DoF >:getCartAcc ( const std::array< double, DoF > &
jntPos,

const std::array< double, DoF > & jntVel,

const std::array< double, DoF > & jntAcc,

SegmentFrame nr = SegmentFrame:flange )

SRENES R/R=S AN

2% [in] jntPos FEUEH R EHERENXTAE
[in] jntVel FEHESHRRTARENXTIHREE
[in] jntAcc FEETEHRREEEENXTAINEE
[in] nriSEMIRER

iR[E TEER

getCartPose()

template<unsigned short DoF>

std::array < double, 16 > rokae:XMateModel< DoF >:getCartPose( const std::array< double, DoF > &
jntPos,

SegmentFrame nr = SegmentFrame:flange )

RV R/RANE

£ lin] jntPos BETEHRRENXTIRE
[in] nriSEYITRR, TREEN flange
iRE] MR 4x4 (EHEFE, 175G

getCartVel()

template<unsigned short DoF>

std::array < double, 6 > rokae:XMateModel< DoF >:getCartVel( const std:array< double, DoF > &
jntPos,

const std::array< double, DoF > & jntVel,

SegmentFrame nr = SegmentFrame:flange )

IRENER/R=S AR
24 lin] jntPos FEHEHFRTEEEAIXTEE
lin] jntVel FEHESFRTEEEAOXTHEE

[in] nriSEYIRR, TREEN flange
iR THEER

getJointAcc()

template<unsigned short DoF>

std::array < double, DoF > rokae:XMateModel< DoF >:getJointAcc ( const std::array< double, 6 > &
cartAcc,

const std::array< double, DoF > & jntPos,

const std::array< double, DoF > & jntVel)

WHBRIEX T A NEE

28 [in] cartAcc JA=HR/RTENNEE
[in] jntPos WATXTREE
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lin] jntVel IEFRTSAEEE
iEm TEER

getJointPos()

template<unsigned short DoF>

int rokae::XMateModel< DoF >:getlointPos( const std::array< double, 16 > &  cartPos,

double elbow,

const std::array< double, DoF > & jntlnit,

std::array < double, DoF > & jntPos)

WHERERTTEUE. —MUZEIRENNS N XHHAE, g9 out FIEERNEIRR—1S q_init RIEAIRE.

88 [in] cartPos AZHE/REANIE
[in] elbow &
lin] jntlnit ¥MAXTEE
[out] jntPos EFESEE

iEE HEWRER - 1) -1, -2, -3: TR, BEE cartPos BHHEATIEZSE; 2) -4, -5: jntPos 5
jntinit \BZEEK, —RIAA jntinit KFRVIBEAZFMUE, jntPos 5 jntinit Z ZRTLASENEBHE
W, BRI AREERSE, WRE-4 5-5; 3) -6, -7: jntPos FTIREREL 4) -8: HIEAZE,;

getJointVel()

template<unsigned short DoF>

std::array < double, DoF > rokae:XMateModel< DoF >::getlointVel ( const std::array< double, 6 > &
cartVel,

const std::array< double, DoF > & jntPos)

WHBRER T IEE

E>7 [in] cartVel A= RRTEEE
lin] jntPos IATETERE

A THEER

getTorque()

template<unsigned short DoF>

std::array < double, DoF > rokae:XMateModel< DoF >:getTorque ( const std::array< double, DoF > &
jntPos,

const std::array< double, DoF > & jntVel,

const std::array< double, DoF > & jntAcc,

TorqueType torque_type)

SR E XTI

SH lin] jntPos ¥R

lin] jntVel Fy5faEeE

[in] jntAcc XTSfaNmERE

[in] torque type ¥SESIFEAY
iZE HEER, 84 Nm

getTorqueNoFriction()

template<unsigned short DoF>

void rokae:XMateModel< DoF >:getTorqueNoFriction ( const std:array< double, DoF > & jntPos,
const std::array< double, DoF > & jntVel,

const std::array< double, DoF > & jntAcc,

48

xCore SDK(C+ +){EBFE




ROKALE

std::array< double, DoF > & trq_full,
std::array< double, DoF > & trq_inertia,
std::array < double, DoF > & trq_coriolis,
std::array < double, DoF > & trq_gravity )
RSB ETTERANAT %, ITEERAM Nm, IEHRE, &Ed setload IR BRESEL.
88 [in] jntPos XPAE

lin] jntVel XT5AEE

[in] jntAcc XTAILERE

[out] trq_full BXT5%E

[out] trg_inertia B/

[out] trq_coriolis®EEH

[out] trq_gravity E/3%E

getTorqueWithFriction()

template<unsigned short DoF>
void rokae:XMateModel< DoF >::getTorqueWithFriction ( const std:array< double, DoF > & jntPos,
const std::array< double, DoF > & jntVel,
const std::array< double, DoF > & jntAcc,
std:array< double, DoF > & trq_full,
std::array < double, DoF > & trq_inertia,
std::array < double, DoF > & trq_coriolis,
std::array< double, DoF > & trq_friction,
std::array< double, DoF > & trq_gravity )
SR E XTI
S [in] jntPos XPAE
lin] jntVel Xf5faikps
[in] jntAcc XT5ANMERE
[out] trq_full SR8
[out] trq_inertia B/
[out] trq_coriolislEG ]
[out] trq_friction XTSRS
[out] trq_gravity B4

jacobian() [1/2]

template<unsigned short DoF>

std::array < double, DoF *6 > rokae::XMateModel< DoF >:jacobian ( const std::array< double, DoF >

&  jntPos,

const std::array< double, 16 > & f t ee,

const std::array< double, 16 > &  ee_t k,

SegmentFrame nr = SegmentFrame:flange )

SREUE MR RS TREMTRAVIE LR, 1705

88 lin] jntPos XF5FHEE.
[in] ftee RKHITEREXNTIEZAIRRAMIE.
lin] ee_tk RIEMRREXSTRIGHITIRAMIE.
lin] nriEEYIRRE

iz[E IHEER
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jacobian() [2/2]

template<unsigned short DoF>

std::array < double, DoF *6 > rokae:XMateModel< DoF >:jacobian ( const std::array< double, DoF >
&  jntPos,

SegmentFrame nr = SegmentFrame:flange )

SREUE MRS TEMRRAVIEE LB, 137105

B8H lin] jntPos XTSFAE.
[in] nrigELIRER

iRE| ITEER

setLoad()

template<unsigned short DoF>

void rokae:XMateModel< DoF >:setLoad ( double mass,
const std:array< double, 3 > & cog,

const std::array< double, 3 > & inertia)

REGHEH, RETENER, ARSSREETSAZRE, REENHFHESERENNE

£ [in] mass[RFE
[in] cog L, Bfii: m
[in] inertia B8
iZE £ Load

setTcpCoor()

template<unsigned short DoF>

void rokae:XMateModel< DoF >:setTcpCoor ( const std::array< double, 16 > & f t ee,

const std::array< double, 16 > &  ee t k)

RETCP TR, REHERGER, AAESHERTSAESRE, RE TCP 5, IEYMRERMMANSEEN KT

24 [in] ftee REHUTHREXITIE=RIZE
[in] ee_tk RIEAMREMERSTRBHITRRAINE

degToRad() [1/2]

template<size t S>
static std::array< double, S > rokae::Utils:degToRad ( const std:array< double, S > & degrees)
HAERENE

S lin] degrees &
ME

degToRad() [2/2]

static double rokae:Utils:degToRad( double degrees)
ERENE

88 lin] degreesfE
iBm INE

radToDeg() [1/2]

template<size t S>
static std::array< double, S > rokae:Utils:radToDeg ( const std::array< double, S > & rad)
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BB
88 [in] rad IME
iBE E

radToDeg() [2/2]
static double rokae:Utils:radToDeg ( double rad )

MELEE
S8 [in] rad 3ME
iR E

arrayToTransMatrix()

static void rokae::Utils::arrayToTransMatrix ( const std:array< double, 16 > &  array,
Eigen:Matrix3d & rot,
Eigen:Vector3d & trans)
BT IREN
28 [in] array #48, 175k
[out] rot  fiek&akE
[out] trans EREE

transMatrixToArray()

static void rokae:Utils:transMatrixToArray ( const Eigen:Matrix3d &  rot,
const Eigen:Vector3d &  trans,
std::array < double, 16 > &array )
TIREREEE oS R
£ [in] rot KEkkrERE
[in] trans EBEE
[out] array ¥R4ER, 175k

eulerToMatrix()

static void rokae:Utils::eulerToMatrix ( const Eigen:Vector3d &  euler,
Eigen:Matrix3d & matrix )

[Fyeavh=<tay ) iaay ] e
o lin] euler BXhify, Iz y, X1, AL INE

[out] matrix HEEERERE
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