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1.1 XTFAFM
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ARFMHCE T IEH 2R LA AR UL :

O HLEs N IR K4 11 SDR(CHH)IFI{H A -
wRAE FZAL 8 NBRGERT, 541 A TS AR ST
Bl G, WZERE, DMERE R .

1.2 FHxgs

AT 17 -
® HLEF AR IF R T2
TGS PRAE LB N G B A FEREOBL &8 N AE . CHEmESERT TR RNIR, JF A A R KA R

1.3 AR~ =it
TG B2 54, AR A 4R A AT 22 e

1.4 fRAIER

WA G H i i A
V1.5 2022.6 YIHERR AR ;
V1.6 2022.09 Rokae SDK ¥, &AL xCore MIAS v1.6.2;
V1.7 2023.02 Rokae SDK 1EAAS, &AL xCore WA v1.7;
V1.8 2023.06 O, MALFMEE —Ln i, JERS xCore A v2.0;
V1.9 2023.10 PrisREn, BERSE, &R xCore A v2.1
V2.0 2024.04 BrEE T, BRI, &R xCore BUA v2.2
v0.4.1 2024.07 B S G AR, &R xCore UA v2.2.2
v0.5.0 2024.12 RO, BE R, &R xCore A v3.0.1
v0.6.0 2025.06 BT, BEEB, &R xCore BUA v3.1
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xCore SDK #i % I FE 2 B A flas AR Btaa 20 7 T ZUOT R dh, B g D, 2 TN RCE T
xCore Gt HIHL a8 NIEAT — RIIFEHIAERAE, CIECI ARSI s, YL NIBEEMRKESHRE, Bk
21T RL LIRS, 2855, (MM E 2 Ak DR R T, DU D B shag. HP /T4 S B 2
RLFARER, SRR SRR .

2.1 FEM

2.1.1 IEHIBRR AR ARLS

® il B A: xCore v3.1.1 M LLJG .
® HLEs AALS: SCREEHIFTANAL, ARIEER TALALES N SCRFRIDhREAIR, mT iR A 3 DB 2.

2.1.2 WFFERIES

BIERG AR Fa EE
Ubuntu 18.04/20.04/22.04 build-essential x86_64 C++, Python
aarch64
Windows 10 MSVC 14.1+ x86 64 C++, Python, C#
Android armeabi-v7a, Java
arm64-v8a,
x86, x86 64
2.2 JEsChT =l

xCore SDK F2AEXF LA A HIAESEI faii, REIEL AN N RIZIZSNIR S, A2 NPT MR, 528 E
FARNFZ BN HAT o AR ST R AL A
® zz): MiwEEIZs) (MoveAbs], Movel) , fiRK/RZ[AiE5) (MoveL, MoveC, MoveCF, MoveSP) , > I 5§k
e KALEMERLS, wEINEESE
IS
PLas NEME: e AR V0, FE4&REE, XMS Ml XMC LA R 5 485 185
RL T M S5HAT
ez 5EAR R CRERXT xMate TMENLER A
HABIEEAE: Jog, WEMBAMN, WERAL, IGHRHE, Ehdsilds HEES

2.3 SCRTEH

xCore SDK R SEI il 5% 1 — RIURZAR M3 1, RIS IO R R AT RUE FRZ A L se Bl ik 1K Hz 158
P, T SRR UL AR B DT A
xMate PMENLE N SCHF 5 Fz il 55
il [ o A )
® fR/RA A B
% ] BELATL 4 )
® /RS (A PP
K- PAp Skl
6 Al MV HLEs NS 2 M or B 4% il A X
® il a] o B A ]
® fR/RA A B
Tk 3. 4 BHLR A SCE .
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O AR 3 fEFRE
3 {ER3iERE

AREEAAUAFLE FFIZ1T —4> xCore SDK CHFET o
HABE FHRA (Python. Java. C#) iEZH5 5Tt

3.1 1RE
3.1.1 BHRE

Ko F WL N ARSI TS, 5% (xCore #5H REGE I FM V3.1.1) « BT MR E 4, fH
xCore SDK J¢ 75 HAB A AR &

3.1.2 MBECE

xCore SDK @It LK (TCP/IP) FEHNLEs N . @I AL Ie &= B, AP PC AIMLEE N IERE R — Bim .
W R A A sei ), ST REEoR A &, il LUEN % .
A ) SER 2 i (G HE I AT R EERIHLAE N . HLER AL E G 2 M E, —AEAAN O, —PNREEMD., HiE
WA ETER A B S TP Mk & 192.168.0.160. ESENL2E ANA FiFh 77 = :
o RN 1. M ASH P PCRAMEEEN &R, WRAFP THEILSIE AL TR—AME, &
HEWLE S PC R IP {F I 5128 NBRAS TP skl b T [F— AN EBE, {5101 192.168.0.22.
® EHA 2. ML ASNN LIRSS 8 B 23, A PC & HE S 2 B S8 3L, 3 4 T 1R — e 3k
[Z8
VE: R U7 A0 L TR, T 3 2 WIS I T R I AT RE i L ES NI SRR R LA

3.1.3 MBEATIRERE

Jo i id RobotAssist BEATATLAA B E, HH AT HE2H xCore SDK L4 A
YIS isUs . ML N E G G2 REETPIRE, FEA S A sk,

3.2 fmiE
3.2.1 xCore SDK Tf215iBH
xCoreSDK

F— doc: SCRS A At
example: 7~ I F2)F
external: Eigen
include: 33
L— lib: %451 2 G0 A0 B0 i 2 SO A

3.2.2 C++9miE
xCore SDK fRAA# Fff CMake #J# T2, CMake AL T 3.12,

3.2.2.1 Linux SEE&mE
PLgm BEn I FE 7 sdk_example N, 15 B 2235812 MR H X T out:

cd xCoreSDK-v0.5.0

mkdir build && cd build

cmake .. -DCMAKE INSTALL PREFIX=../out
cmake --build . --target sdk_example

cmake --build . --target install

3.2.2.2 Windows E&%RIF

1. F#FF2e3 Microsoft Visual Studio 2017 BLASERRAS, EFE2ede “MH CHsgmipmf” .
2. 4TJF CMake L%, 1%#E4E H 3 T/ CMakeLists.txt
3. 1LY 1% Release B Debug, ey

3.2.2.3 QT FEmF
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TGS Qr 5. 152 BILAGEARA, Hole g BEas Ak N MSVC2019 Zw 45
¥ SDK LG RAEBIAM (B SCE)

BT TR SO, FH¥s g 2808 H v MSVC2019;

HENBCE SO Cpro XHF) 5, MIALLFALEEA):

LD

DEFINES += USE_MATH DEFINES
LIBS += -L<path-to-library-directory> -IxCoreSDK

INCLUDEPATH += <path-to-include-directory>

#Eigen Jic &
INCLUDEPATH += <path-to-external-directory>

A P G P

DEFINES += USE_MATH_DEFINES

#SDK
LIBS += -L$$PWD/xCoreSDK-v0.6.0/1ib/Windows/Debug/64bit -IxCoreSDK
INCLUDEPATH += xCoreSDK-v0.6.0/include

#Eigen
INCLUDEPATH += xCoreSDK-v0.6.0/external

3.3 AHECE A4
3.3.1i=17HE

21T SDK f/F HIE RN N2 )5, SDK 7EViH BB . PUTHEAFESE O T H AR, A5 RS
FIR [ 45 JA5 B . AI7EIE ) ) B H SR A E A RAR AR, DUE .

HEBIA R EW .

® UM <X LAE H 3>/ rokae log /<HL#% A uid>/xCoreSDK_<YYYY-MM-DD>.log

o EHEZMREWTRMHE

FRf A BEXREDEHMmLAEMREREY, TEM T EEFETHFLBE M4 KN
user_log_settings json F3CHF, SCHEEEMIWIT

" log storage directory ": "user defined log storage directory",

" retention_days ": 5
!
_log_storage directory N IR H E7 6 H %2, BHENH EFM B R rokae log , BEUE A EEE
BT E N; _retention days A HEREE K.
HaTwiRft V2 R/ P&, 2R H SR A E IS TR e H 3 T 408 logs FISCHR, RERE 7 R4
RHE.

3.3.2 SCHMRUETERI I AR E
e B HUORA SR B M 25 R I 102 Lms, AR DUIA SEBRIG A 0L, T LUAE AT BT SO FR T 4
FUFSCHF (xcoresdk_config json) kg LR B 1A, LI R SGBai it FIOR AL 9GiT RO o 25 B AR BURRAT . JF
LA — B LS, REMEEE & A ERPT IR, TS KR I VK, B BTN 1~4ms, BLARRY json
SCAFH I T

{
llrtll:{
" timeout ": 1
}
}
34185

xCore SDK FHE R T (5 B H A5 BSC R h 3OMZEss, MR PCIRERN RGBS E. WE LR
SCEERAE 2, AR SR IS S HHR AR R

3.5 Linux SCRPIMSECE (AJidk)
xCore P88 SRR BEUCEEN A S 1O Tms, 7% PORTHRIE S > IKHZ (R, R STREeR, #e
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2SN
1. 2235

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

2. TEEERAZANT
3T uname -r 4 AT DUAIE AL IE RS I A
JEIL PTG https://www.kernel.org/pub/linux/kernel/projects/rt/ 25 % B BILLE P A% RRAS B¢ 45238 1) kernel ;
TES

$ 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

T L Py AR A% AT DL B B AR b T R e R H A B AR s
fif I «

$ xz -d linux-4.14.12.tar.xz

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

KA sign SCFSEREME

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

SAFBNRAUT W FAIE R
$ 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: Can't check signature: No public key
it B ID 6092693E $447:
| $ gpg2 --keyserver hkp://keys.gnupg.net --recv-keys 0x6092693E

[FIBEXS T patch SCIF, AT AR R KI3RAT o

T HIER server key Ja FHRIGIE, A 1F B0 TS Sl 5 W1 2 IEAA I -

$ 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

[FIBRIEE— T patch ST,
3. EN

fift 1«
$ tar xf linux-4.14.12.tar
$ cd linux-4.14.12
$ patch -p1 <../patch-4.14.12-rt10.patch

A& N
$ make oldconfig

HBLA S S

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)
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1% 5 285 —H enter.
RGeS

| $ fakeroot make -j4 deb-pkg |
dpkg 3

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

4. IERT IR
HF—F, i vbuntu HPOET, FILLE BRI N . EFEF RN NZHENG, 81T uname -r 25 X B 1%
fRAS, THRASIERS, /sys/kernel/realtime B2 1.
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AT B 1 WA xCore SDK T SCHF 8 HMIZH REMRTIAR « AT A 5 HIMRCA X 35 DO DI RESE SR — B, HREZ
e R IBMEATE A AT X

4.1 APl 23
TR T R O SRR UM NG

R API ThRE C++ Python & C# Android

rokae::Robot FEAPRAE AR Kot FEL AT Fr

LR i) B B FEL B FEL

Jog HLAS N B B FEL B EL

S £ LS A HE A FE

RL T B B FEL B EL

PERE G B T FF B FEL

rokae::Model BEFAT A FE Eo S B SR

rokae::ForceControl SR B & PER SRR Eo S
rokae::RtMotionControl SR AR AR SR ANSCHE AL
rokae::Planner AL AR £ LS AXFF AL
rokae::xMateModel BB ) F R ENL S A HF AN Fr

4.2 C++: L5k, rokae::Robot &

IRIEHLE NGB A ECAN R, CHHRRAS (¥ SDK $244 1 R8I LA AT sk Bl LK) Robot 38, B4R LI 2 e 25 i i Y
AR T3 A B A H LA A VE R :

K4 & HHLA
xMateRobot PE 6 il
xMateErProRobot P 7 Hil
StandardRobot Tk 6 %l

xMateCr5Robot PrE CRS
PCB4Robot Tl 4
PCB3Robot Tk 3 %l

4.3 NBRAERNEEREE TS

R 80 25 B[]
b= TIRIN connectToRobot()
connectToRobot(remotelP, locallP) remotelP - HL25 A IP it
locallP - AHLHhE . S48
X PR A H B A
I iz disconnectFromRobot()
B B T IR BB 2 setConnectionHandler(handler) handler - [A] R %, ZH0N
bool
EHLEF AFEARE B robotInfo() IR RRA, HUA, B
ML A E TR SERS powerState() on/off/Estop/Gstop
B N setPowerState(state) state - on/off
B Y AT ERE R operateMode() auto/manual
V) F H s setOperateMode(mode) mode - auto/manual
THLAE NIBATIRAS operationState() idle/jog/RLprogram/moving %5
SREL Y F AR v /15 2= A0 4 posture(ct) S i [X,Y,Z,Rx,Ry,Rz ]
BN 157 N A S A cartPosture(ct) ot — A bR R [ X,Y, Z, Rx, Ry, Rz | K 4fific
HESH
SRR A jointPos() FEhAFE rad
SRECA B S jointVel() i rad/s
RIS J13E jointTorque() F 71 Nm
HZ MRS getStateList() MRETHLE, 10 55, ER,
WEE S
T AL bR &R baseFrame() [X,Y,Z,Rx,Ry,Rz ]
WE AR & setBaseFrame(frame) frame — AL A7 R
TR 2 TR TR toolset() Kubhr R, ZHIRR, 1
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HER
WETHETA setToolset(toolset) toolset — L E 455
setToolset(toolName, wobjName) toolName — T B & ¥
wobjName — T4+
RARG AU A calclk(posture) posture - KX FAM5S KT
calclk(posture,toolset) e Y RS
toolset - TH TH4EE
i E R calcFk(joints) joints — T A KA FHME S A br &
calcFk(joints,toolset) toolset - L E T2/ {7 %
Vi ) R clearServoAlarm()
rfEHEE & queryControllerLog(count, level) count - AN PE3E HE5&
level - H HEEL
Vit B R RS A e Sk, enableCollisionDetection sensitivity — R BUE
T RERE R Th B (sensitivity, behaviour, fallback) behaviour — i i 5 4TH
fallback — [F1iB P 25/ I#B
5 PR RS I Th B disableCollisionDetection()
A B 8 calibrateFrame(type, points, is_held, | type — 2445 Z 27 ProE 25 5 A bR R 22
base_aux) points — 7 & fill f1 £ 51 &
is_held — F-H¢//6 LB TAF
base_aux — FEALBR R 5 E
FE 24 Fi PR A B getSoftLimit(limits) limits - $5-FHAK BRAL ST I/ E K]
B KR AL setSoftLimit(enable, limits) enable — T /2 1A
limits - R R A7
WEEDIRAS recoverState(item) item - Pk &1L
1: BMFEkE
EVERRC rebootSystem()
& E SIS setRailParameter(name, value) name - 244
value - Z¥(E
SIS SR getRailParameter(name, value) name - 2%
value - Z¥(E
fic & NTP configNtp(server_ip) server_ip - NTP Jlx4535 1P
F-B[E 25—k NTP i} [8] syncTimeWithServer()
A if) SDK A S sdkVersion() FRAE
RS RGER setTeachPendantMode(enable) enable — & 1 /R FL4
4.4 =i
e g B HI AR R T .
fER o S5 R [Bl
W B iz s setMotionControlMode(mode) mode - NRT/RT/RL TF%
T4t/ 4k Bz 5h moveStart()
BEEE moveReset()
NS NIZ ) stop()
whnizzhte 4 moveAppend(command, id) command - —2k8 % %%
MoveL/Move]/MoveAbsJ/Mov
eC/MoveCF/MoveSP 54>
id- 184 ID, HTFH#ATE R X
5
W EBRINEE)HE setDefaultSpeed(speed) speed - A fiif KLk id B
WE BN X setDefaultZone(zone) zone - ¥ X P45
BB S #H conf setDefaultConfOpt(forced) forced — 42/ 75 1% F
BB R KRS N setMaxCacheSize(number) number — M4
WHEIEEEA G A s setAutolgnoreZone(enable) enable — & 75 H B HUH £ X
X
FFiE Jog HLEF A startJog(space, rate, step, index, | space - Z-¥%4AbR £
direction) rate - J#R
step - 2K
index - XYZABC/J1-7
direction - /7 7]
RN A NiEshE R adjustSpeedOnline(scale) scale — I FR
& BB 0 0 R setEventWatcher(eventType, eventType — 2R
callback) callback — AbF A4 (14 [0 1 R
#
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HfFHHEE queryEventInfo(eventType) eventType — FHF A HIHMEE
PuTizzh e 4 executeCommand(command) command - —%B{ £ %
MoveL/Movel/MoveAbsJ/Mov
eC/MoveCF/MoveSP 54
Y RN getAcceleration(acc, jerk) acc — HIHEE
jerk — i i
WHEIEEINEE adjustAcceleration(acc, jerk) acc — JNIEE
jerk — B
T2 S B Th g setAvoidSingularity(method, method — 77 A /7 2
enable, threshold) enable — FT FF/2¢ 1]
threshold — F{H 5%
AW TR 7 D fE getAvoidSingularity(method) method — 77 ATy 2\ CATHF/ KM
WIS R RN R AR checkPath(start, start_joint, start - F24H £ T B bR A

target)

start_joint - RCURIETT A E
target - Hbr sl

4.5 SLRNzEEE)
[Eipa #%0 2% p A
RS P RS A reconnectNetwork()
Wi i disconnectNetwork()
B R WR setControlLoop(callback, callback - [F] 1 B
priority, useStateDatalnLoop) priority - ZRFRA 56 4
useStateDatalnLoop — J& 5 7E
B i S RDIRAS SR
FFUEHAT IR AL S5 startLoop(blocking) blocking — /& £ B IE
IR RS stopLoop()
THREZ) startMove(mode) mode — P
11z ) stopMove()
PIR/GE A S M RN € startReceiveRobotState(timeout | timeout — i 5 543 I [A]
» fields) fields — FWHIBIE L
5 bR SRR HE stopReceiveRobotState()

FEHTHLES AR S EE B 2477
i

updateRobotState(timeout)

timeout — A i ZF £ [a]

SRS AR H R

getStateData(name, data)

name - 454
data — $(#E

PTP 4l (Rl EERIiZ 50

Movel(speed, start, target)

speed — JHEE R EL
start — #LIR KT
target — H bRKT A

PTP /R M B LM EIiE
3l

MoveL(speed, start, target)

speed — JH A R AL
start — FRURH %
target — H bRl %

3 K IHE )

MoveC(speed, start, aux, target)

speed — JH R EL
start — IR AL

aux — 4B A&
target — H bR %

BB MRS S5

setFilterLimit(limit, frequency)

limit — 52 7577 BRI
frequency - B4R

BE HROREEIEE) X

setCartesianLimit(length,
frame)

length - X 38K 58 5
frame - X3R4 B 5

BB R TR B

setJointImpedance(factor)

factor — % KT BHPT R EL

BeE AROR ] T &
i

setCartesianlmpedance(factor)

factor - R

5 B AL A 1 A setCollisionBehaviour(threshol | threshold — & ¢ HI{H
d)
BRI AT 2R & setEndEffectorFrame(frame) frame - A i AH X FE 22 HOAL
%
B 3 setLoad(load) load - FEAZ &
B IR A setFilterFrequency(joint, cart, joint - 215 hr B A LE AT

torque)

cart - R /R 2% [A) A B A LB 40
%
torque - KT AL SE

BeE ROk ] BT R
e )

setCartesianlmpedanceDesired
Torque(torque)

torque - R ¥ /)

BB IS

setTorqueFilterCutoffFrequenc

frequency - %
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y(frequency)
BE 1R R setFcCoor(frame, type) frame — A8FR R
type — IS5 AR R I
KA RE H MR E LA A automaticErrorRecovery()
1B 25 SE IR R B setNetworkTolerance(percent) percent — B {E -4 Lk
P38 B RCI 25 ) i useGen1RciClient(use) use — A
SRERIZI R G KA T B hasMotionError() true — A9 R4
R
BRI R
fER %
S RN B T R R 2 [R)iE3) CartMotionGenerator
S KN B 2 ) IE ) JointMotionGenerator
RUNERBE, shr ] DL R RO a1 B FollowPosition

451 B¥IRE
BEFRIERAT NS FEHSHO AR T I BIIEE), SRS iEa). it RobotAssist H{f IIE AR T
.

4.5.2 RXsHHES
i setControlLoop(/ B ELF HEA B, BHPY LS FIMINGIZR) 6%, MR IR IR . SDK R (06 4
R R AT . VBRI R ACRIAS T ) B B ICRL . ) 3803 P )
F s BRI IO MENIG TR 20, ARIRIAEIR BB, RGO AR R RS TR S KR
LS ARE” R, BURHIT IS AL,

4.5.3 FRENSERTEUE
TEFIRIEBN 0T, i#Id startReceiveRobotState() 15 & T2 H2 IS A HCHE A% il 2% Ak (B ) (M) RG o AR R B AE IR Iy 1]
WERECP R BCR SR, Farnr A o 5 7% ZEAE [ R P e BURAS BE , N PRIE Tms 142 il & H1,
xCore-SDK £ 7ERF R PAT [FIF BT SRR ASEIE, 78 FIH R B N HE B A getStateDate() 2 Y »
W SRS T LA [ R o A L S OIS SR, T % P R 4 [ B 1 3% 1R updateStateData() SRR A $E
SR 5 T getStateDate()32 T2 ER .

4.5 4 iIENFRNFTE
SDK N F4RAE T xMate 383024 530 77240 H I E,  Ji B EALEE N B AN SE LU PR 4%, H AT SCREIPLELS
xMateER R FIFTAHIAL, XMC7/12, XMS3/4/5 (. XMSS J& THHUA, 75 B GUREIRIRAS IO HLARL SCA 5 75 mT A
FRERE, JRHESRER RN, BRRBAEARSRN R ITIE A o F#5H: ESCRF Linux x86_64.
Windows 64bit. £ E I O hEEEHH: 18302 IE# getCartPose(), 132 1 fift getlointPos(), A AJ bLKE FE 15
jacobian(), /12~ 1Ef# getTorqueNoFriction().
VB3R A - C++ AP

4.54.1 dmiERER
i a3 5 5 8 g i B e AR G P A0 A3

| cmake .. -DXCORE _USE XMATE MODEL=ON

SRJ5 BT robot.model()4% I 3K HL

4.5.5 S HUTAKIEO
S MURIFE M UL AL S 2k, RECRIETE N L HIELE AT T, AR EalmRCrAs. P Al M 75 R HEAT 423 [R]
BFE R RA S MR, M E L IIRRITTE, NAZ I R T AN R BB, BR AR R T X
5.
P 8] 1Y) s Bk 6«

JointMotionGenerator joint_s(0.2, q_end); /BN —ANBARETTMAEEN q_end RIS, 0.2 A R
joint_s.calculateSynchronizedValues(q_start); /& EHILE T q start, FHALIR AL EE
joint_s.calculateDesiredValues(t, q_delta);  /tFHAER 8] ¢ I FISETS f BEAEX T q_start (935 q_delta;

BRI J5:2 W, SDK H1 planner.h 044
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4.5.6 EHIRFH
WL28 NTEIZ S B2 b A LA JOIRAS, W B 525 & FIRES SDK, F P AT LLUdERE LLF 20 AV 1R 47 4 7 57 287
RN IR HRER FRRIE
0 kActualJointPositionLimitsViolation S Bl 7 R P
1 kActualCartesianPositionLimitsViolation SE B AR v o7 5 R R
2 kActualCartesianMotionGeneratorElbowLimitViolation SR R IR
3 kActualJointVelocityLimitsViolation S o ke P P
4 kActualCartesianVelocityLimitsViolation SR A S e BalE b s A
5 kActualJointAccelerationLimitsViolation SERBR AN R R SRS, — R
6 kActualCartesianAccelerationLimitsViolation SERRA I EAEIR | skl B A 33
7 kCommandJointPositionLimitsViolation F8 4l A R PR A S E ]
8 kCommandCartesianPositionLimitsViolation &4 R i or 28 IR 5, HLEs NisfTAF
9 kCommandCartesianMotionGeneratorElbowLimitViolation T 4B e R FAE PR A S
10 kCommandJointVelocityLimitsViolation A i SER PR EPOLR T,
11 kCommandCartesianVelocityLimitsViolation Fa A A ity R PR FEI A A M E Y b
12 kCommandJointAccelerationLimitsViolation B Al 2 R R H.
13 kCommandCartesianAccelerationLimitsViolation F8 4 2 ik o i PR
14 kCommandJointAccelerationDiscontinuity BA M A ES:
17 kCommandTorqueDiscontinuity A IR IES:
18 kCommandTorqueRangeViolation R4 IR
o B i T A R
Is KCollision e el
A7 ] BE A R AR
WR/R 2B AL
16 kCartesianPositionMotionGeneratorInvalidFrame I NS 2 AN ZET TR
7
1R S R it
TG, —RER
10~20;
19 kInstabilityDetection R B A K E 2 i b, R
EVEDIE YN
3N T AR
fidUR AR R
4.6 BIEHEX
R B0 25 B [E{E
i) D551 getDI(board, port) board - 10 ¥z 55 on | off
port - {5 5t 15
WHE DIES5H setDI(board, port, state) board - 10 # 7 5
port - {5 5 15
state - {5 51E
il DO {5518 getDO(board, port) board - 10 B 55 on | off
port - 15 5 15
#%E DO 25 setDO(board, port, state) board - IO %5
port - {5 5 15
state - {5 5 1H
i ALE 58 getAl(board, port) board - 10 BT = =0y

port - {5 B3 115

WE A0S

setAO(board, port, value)

board - I0 IR ¥ 5
port - {5 5 15
value - 15518

BB EBR setSimulationMode(state) state — T H/5C ]

I A Al readRegister(name, index, value) name - A {738 2R
index - A f7 A AR 5
value - S HiE

EPN=y eI writeRegister(name, index, value) name - A {738 R

index - ZF 7 AR 41L& 5
value - 5 N [FEH

1 E xPanel % Mk FEAF

setxPanel Vout(opt)

opt — iz
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FREUK RN getKeypadState() RIS A
KimT E 485 @=L setxPanelRS485(Vopt,if rs485) Vopt - i Hi HE
if_rs485 - & ITIT 485 =
485 W E LS HA7 28 XPRWModbusRTUReg( slave_addr, | slave addr - Mufthhl:
fun_cmd, reg_addr data_type, num, | fyn cmd - ThESHD
data_array, if crc_reverse) reg_addr RN
data_type - ZHAAY
num - HE
data_array - (%540
if crc_reverse - & 75 s 2
CRC ¥
485 WIS E LB E M | XPRWModbusRTUCoil(slave_addr, | slave addr - Al
N fun_cmd, coil_addr, int num, fun cmd - ThAESHG
data_array, if crc_reverse) coil addr - 28 B i HE-
num - FHE K
data_array - Z(4E£4L
if_crc_reverse - /& 75 7 2
CRC ¥
485 3B WAL B XPRS485SendData(send_byte, send_byte - KIXEHEKE
rev_byte, send_data, rev_data,) rev_byte - BECEE K
send_data - KIZZHR
rev_data - FUSCHUHE
4.7 RLT#=E
il ge o 7 B ORI RL TRE, SO 8l RS BRIELT.
[ O 248 R EfE
Tif) RL TSR projectlnfo() TREATIUES A
kT loadProject(name, tasks) name - LFEZFR
tasks — L5551 3K
pp-to-main ppToMain()
FisiEAT TR runProject()
YHEEAT IR pauseProject()

B EIBAT R A

setProjectRunningOpt(rate,
loop)

rate — IB{TIER
loop — JEIF/HLIR

overwrite - J& 75 5 7 [F] 4 A

AT EER toolsInfo() TR, 8, FEER
Bl TR wobjsInfo() TSR, AL, HUREE R
A RL TRES SN | importProject(file_path, file_path - ZAHh zip FE4EELEE | TRE4

EitalE overwrite) 7%

M ep 2% LA RL TR

removeProject(project_name,
remove_all)

project_name - 244
remove_all G MERTE LE

BN A Hb ST B 4 1 B2 importFile(src_file path, dest, sre_file path - AS SO #1% EYNL R =R
overwrite) dest - Hxig4E
overwrite - 78 & [ 44 SC4F
] 4% o 8 o S A removeFiles(file_path_list) file path_list - SCLFERAR 5%
WELERTEGER setToolInfo(tool_info) tool_info - L A(Z K.
WEAR THER setWobjInfo(wobj_infoc) wobj_info - TAF{5 5
4.8 iMEHEX
AL FE HE B 7 ORI A% S5 1 AH DG Th g
fER BO ¥ R E{E
FTH-Hizh enableDrag(space, type, space — Hi 2] 7% [H]
enable_drag button) type — HE 527
enable_drag_button - J& 75 %4
5]
e B disableDrag()
TFaG A2 startRecordPath(duration) duration — Sl
1% b g A2 stopRecordPath()
BT cancelRecordPath()
(AT A saveRecordPath(name, saveAs) | name — 854544 Fi
saveAs — LT H N
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frequency - A%
phase - £z
bias - fi &

- EEEIii'e replayPath(name, rate) name — BfE 44 R
rate — [ JEGH
TR PR AT f iR A removePath(name, all) name — 154 FK
all — MR A A%
ifIRIESIE queryPathLists() PRI IRFIE
WAL= calibrateForceSensor(all_axes, all_axes — br & BT A fl
axis_index) axis_index — IR E FAR
4.9 FiEES
[Py 0 ¥ pAEIiN
FRECYHT JHAE S getEndTorque(ref_type, joint, ref_type - AN 275 &
external, cart_torque, joint - - &
cart_force) external - £l #h S /)
cart_torque - /R 7 (1] J)4
cart_force - i R/R 2] 7]
TR felnit(frame_type) frame_type - JJ¥EAHT R
TG I8% feStart()
(Rl feStop()
B bR 28 setControl Type(type) type - BHLHTA A
B I R I f setLoad(load) load - 1%k
BB T BTN setJointStiffness(stiffness) stiffness - NI &
% B R /REPLNIE setCartesianStiffness(stiffness) stiffness - NI &
BB R IR Z 2 8] BP0 setCartesianNullspaceStiffness(s | stiffness - NI
tiffness)
BEE I S5 setJointDesired Torque(torque) torque - JJ4E{E
W B H /R S/ 58 setCartesianDesiredForce value -2 71/ 77156
(value)
WE G E R I IEZ M RIZ | setSineOverlay(line_dir, line_dir - %
zl amplify, frequency, phase, bias) | amplify -lE{&

BEE T A RIS % s )

setLissajousOverlay (int plane,
double amplify_one, double
frequency_one, double
amplify two,

double
frequency_two, double
phase_diff, error_code &ec)

plane - ZFF1H
amplify_one - —J7 [A] M {EL
frequency_one - — /7 [A] 4%
amplify_two - —J7 A g {i
frequency_two - —J7 [ A%
phase_diff A7 2=

H R RIEF) startOverlay()

fZ 1k Rz stopOverlay()

T RisE pauseOverlay()

R R E TR RIES) restartOverlay()

W B 5 &b 4 | setForceCondition (range, range - JJ R

isInside, timeout) isInside - & HH/45F & PRI 2644

452 1H 551
timeout - i B (7]

B 5 EA R 1B | setTorqueCondition (range, range - /7% IRl

s isInside, timeout) isInside - #8 H /4754 R 1 &1
45 R 25 Ay
timeout - i B (1]

VB S B R 1E% | setPoseBoxCondition(supervisin | supervising_frame - 175 /4 it

s g_frame, box, islnside, timeout) | 7r {153 b5 &
box - KI7f&
isInside - & H/RF & PR 1 2
I 45 1 55 A
timeout - & I [ [8]

WOE B AR SR IR S waitCondition()

JE BN/ P s A U s fcMonitor(enable) enable - T FF| 5% 1]

BB 3 I At e R

setJointMaxVel(velocity)

velocity — Fll i 5

B EMUES AR S A X FE AR AR
{EEONLY S

setCartesianMax Vel(velocity)

velocity — A Ui d 5

BB ik K3 &

setJointMaxMomentum(momen
tum)

momentum - Zj &

BB B K e

setJointMaxEnergy(energy)

energy - ZJHE




4.10 HIRBINZH

4.10.1 F5i=8

e semy 8 O A 45 Rl AR R B, A D A2 & N — A std:error_code KR 1) S 4, W iE T
error_code::message ()R 3R HUES D X R {5 S

ROKALE=

HiE HIRER JRE R ik
0 Bl h 7 7
-1 KRR Al e T ARG AR, B RS R R
-3 HLEE N SUSH I I R, 16 e 8 W 2R
-16 g&f@?ﬁﬁ%%ﬁﬁ?%ﬁ%%@%m%w&ﬂ PFa). @ik
- ps
-17 &ﬁ%KﬁﬁE%%LF%%@F&ﬁ P R HUIRAS
-18 FIEAER RVFIENLEE N U RTIB AR T AT BUERNAEZE N, W] B Ak -4 20/ S A 2l A R o 2
-19 ZHRAEA RO VFAE 2 B 4 H R (L B/ T 42) F 3T P B Fil/ 4%
-20 GIE- YN LY 1 1IEH188 N2 3]
-32 TS A R T NI for 25
-33 RSB R HUBEAT 5 A
-34 TR R AL N KBRS T AR PR AL B B I A3, A NBRAL A ALE
-35 H b i i I8 ) FENTTIA g fr
-36 H 5 i 8 I8 B FENTTIA s fr
-37 HOPPRRSIE R, Toukvh SO iR (VNP =X A
-38 OB ofx BRI R T AR 2 conf data
-39 WANEERE R, RO AR (VNP =X A
-40 WRZ RUR A5 M FENTTIE mifr
-41 BOERA, TR AT EE B TR AR, T R SCREA 5
257 TBAE P BUART TR I BHEARSCRE A B
-258 AR B UTHE (1 B 44 Bk A G T 3 A1 SDK R ARG i
259 E & JUNOE R A & 1 TP 92 A1 SDK A A E A
-260 FAREAS R, 7RIS P AT AL A G T 3 A1 SDK R ARG i
272 AR BN A ) ) B0 44 R A & 1 TP 92 A1 SDK A AN E A
-273 HAEATT A fE b T 3 A1 SDK R ARG i
277 SCAFAR ARG 5 Th B RS AS KT L T A S 22 AN B SO0 o TR — IR R — ANtk
278 AR SO 4 EL4E 1% 75 AL mod Al.xml SCHF RL TR &ER
-279 SCHEEARAAFAE AR SCAFATZAE, BTG ST 1) A PR
280 TVEFTH A RIS TCVEFT
-281 NSO B A R SCAFAETE S zip/json/mod/xml 8B [¥ S A
283 SCA RN T A R R /S RL T8 4 B2 K BRI 7E 10M BLPY
-284 S HE R R R A5 1 4
-285 SO B ik K25 R 2% 4%
288 HAATE A & 1 TP 92 A1 SDK A A E A
289 B A R WE MG
290 a- R ETERe BE B IEA G
-304 P R AR
-305 el S R, AR s AERE
-320 FEAHAT R E K ARt
-337 S AR e, B RO, 1 E R KSRt FF 15 7 3 S ol
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338 S A2 P A TERB I T B R B I 0L o T ERTSRA | TERBRAL 4B
339 ST ] (0 8 43 PP A AE DT T B S DR OO, T L kA g HE BN E 1
-340 K MHLEE N AR TF RG] 4% GIE-IN: AR5 S
-341 15 1L R AR I WL A N R 1LiE 5 N A o
-342 PLEs N T T RS, fRAFERAR 2RI ML L H
-352 LM IX AAFTER B ER A, 15 ] SRl AR AR AT
-353 TRAT B A2 BB A% R RIS L, SE B
513 YI#F 3/ E g e ARk - FEIEHLEAIEE)
- EAE
- RMHED)
514 R HRM - EAE
- BB R AR
515 FH /2 HHEBN R, E R A HLA AR TS T R H LA NF BN i 4T 43
-10005 b, b I B AR - SRR E SERL
- I E AR
-10030 | RATHAG HAE XSS 5 AT A B S F% E DUAL
-10040 | FFAAHESH R IR BB B RRE J AL A EFHEE TEABREANR G, BB SRERIT 15
FE AR
-10051 TR BRAE T H A LB PR AL T B AU R AT P 3R BR A
-10065 [ NTP I a] - U NTP MR
- HIANIRS s NTP ShRE ™, AiiA 1P Huhik IEH)
-10101 IP HhhikdE: KRB/ A IPva kb #g X
-10079 | JyfEfEHAL A RRAS R T S, ERE S R ALE RS2 A IE
w, HRE GNP S
-10141 SRR T L ABUE A FH 915 B A0 e £ 33 B P ) 63
-14010 CgbE MRS 10 - IS ESE S ARG 10
- HHEEES
-14501 DO & 5 N FESCA R G % DO 5527t A g:
-17001 BEEL AT AT AR - KMEETRL SR
- REBEA R
- JHUSHES R B A
-17002 | B A7 SRANHE - KMEETRLEE
- EEBEA TR
- BUHILE RS N
-17320 PATIE RL 27, T2 E B IS 3N A7 5 T T IRIZE) 1 F moveReset &
-17407 IF B S FE S b e A X IR KM% 4 X IR TN g
-28672 SR PO 25 £ 1% - AHLIP M3 AR EE A localhost BUHLES At
- e O AN, RS RCT 5B - 1]
28688 | Uz sh s R R Ik - EIEHLEAIEE
- H RS
28689 | iZHMR A ARAEEAR KBS FF 1kHZ, 500Hz, 250Hz, 125Hz
-28705 CLEFFIRIEE) 1#1biE B 5 BT
28706 | TIEHUTZIEME, WTREt TALE ARG T ERRA 1FIENLEE NiE3h
28707 | AR ENE S BN N FAERT 5 A5
28708 P R B AR
28709 | HL#E AALTRERE S L R RROIR A
28710 | ML AT 2ERES WS ST
28711 TR AE 4 FHTAE RIS 2 th T 08w, S8 be 8 /040 L
B IERA 7
-41400 EEWAEGE = R X159 SRR 1R A PUT e e
-41419 | TCP KJFHIR, Jii=¥inbRIg Aty TR I 0.3m
41420 | AREEAT 7R, BORIER BB G BTSRRI | - frmda. SR,
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L/ON - BB IR SR AR O
- R AEARRR R R B IEMRE
- RIS NSRRI
-41421 fEIE R, BETA T I EBATIRS BLE AT EEIRES
41422 | IR RN Seifr e s, HEPAFR
41425 | FERRHER, sauziamieEt - BHESH TR T, RS T ks
- IERAESHRE
41426 | FHRRHER, saRziaminEt - BHESH TR T, RS T ks
- IERAESHRE
41427 | LETAL T RRIESTER S ECR R B RiE3) AR, REEREHSHEHER
-41428 HFTA LT H R AR B R UR I RiE 3 HRIEM RIZE ) O R BAL T 5 -RRBRPUS RS
41429 | HETRAETHR/REGEABE REI R YT HELETI IS IR AR, VIR R /R
Pz s F sl
41430 | ASCRFEIBEPE B R B T4 AL bR R 152 L 2 W ) 3 45AT 55 9 B SR iRk
-41431 L FTAR AT BT R A ECR AT 4G 1k TEAT F74% 00 B il ) BH A d A =
41432 | TR TR /REBER BRI BAT I PERT R E W R R BT fE
-41433 L FTAR AT H R R B BRI AR R B AR A4 1 AT 24 B BB P HAE UG BT 20 Bk TSI
1EHf,  H e R /R BT m
41434 | TR ke PR For A 4 R B B S kAT 25 ORI ) E
FNIER, Hisoe i i X
41435 | FROR S Al D B AT 2 B BB HAE UG AT 20 ORI e
FONIERS, HiCE KRRz
41442 | HLAR AT R BBRALZER, JT R 1458 R I T TANLES AT RS BT HLES N AR SR AL
41444 | BHPINIEEBCE R, BUEA G B ECYAPIRAS AR B E NI | 5 5375 E M BTN RSB AL & B
i3
41448 | JpfEd RN, R RIK I HIFRAT G
41449 | JpEIR A MARPUT R, WAL AR A RIE AN, TEIGINIE B 4 B EH R 2 )
fg B
41457 | BT e ik, FEERITA PAT NI
41459 | BT R, AR RVEPAT RRAE 152 1k 7745 )5 F [l T s 4%
550000 | PiARHUAIC AL AR K BT, S X IR BRI B P B A
S PN IDETEE 3B URS S
- HREE X HUE
-50001 EHIEPRA R, TIEA R 4 F moveReset()E &
-50002 | HARsABHIZSTEE, SOE R A - T H AR B,
- HRWIRBHHEN
- &% confdata it &
-50003 | AHSBPAS Hbs miidi T A AR SR 25 IZ 38 A 10 B BR R 2[R — AN i
-50004 | TG ARSI ERAR SR H AR RO B T B IS R B R AL TR R
-50005 | JEiAR SRR, AR mRN AR B SRR RS R RE IR 9IS e s W U 2 T R
-50006 | JoiAR IR, G R H b SRR RS I R RE IR SR Z% i s W AU T FR B
-50007 | TEEEAE AR, A4 /AR B R H bR R B i B IIGE AR R R 2 R U ) 2 [R) F EE
-50008 | ToiEAR SRR, mALE— SR E L PRI S HiBh . s IR
-50009 | TGRSR, AR TREBIGE S B &R R IR
-50010 | JovEAE kRN TR S Bl 28 R IR ) B B B oL
-50019 | AR R HF B AWME., BEME AL 7 ML AT
BEIEE M)
-50021 8 5E conf ZHUT A bR kMR, I B MW E | - 5 setDefaultConfOpt(false) BUil confdata
confData - EHOREUARL, M AER confdata
-50027 | BRI BUMNETIX AR, Al - BTN AR X, (ERYUEK N T R
NS X AR R P
- ZHUEBOE R AR X, (HRPUE KRN T R
HEX AR,
IR METRIEZ N, ARG HIZThRE, WS R
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4 $Z=5EA

INFES X AR 0
-50033 | HLEs AT IR, BERSBEE A ERE T ME, & | W B AR S TR 4, BRI NI A
R H bR R B AR FEERN 0 BEEK 180 B EK-180 FE
-50034 | BARIPRAS R EL S AILE VR RIE H AR A 6 B FE B RIRAS N B 5 SHLE E L BIE H br 15 5
U A B B
-50101 Tl 7y PEE AR R AB BV L, SR RS W E S BT | - Eol R
PRI Py - TS EBIE R TV
-50102 TELE AT 57 AU o SEHLE R
- RS H bR A
- G RREIEETE A SO R T IE ) TR A
-50103 HRRBIE L T G 42T ConfData - i setDefaultConfOpt(false) A~ fi] confdata
- BN Movel 5 MoveAbsJ
- TECHF5 s5 confdata
-50104 | RATII AR - R EUE R AT A SR BR S B
- KBNS ABEE S REL VTR R, AR
HESH
- ERERIEAIER, FIIDK SRR AR o e
IR
S50112 | FREEAT RIS AR 2 T - EHOREUIE
S P RS I ULV YN T Y o & AN DA
B 5 YR RRAE 2 T A AT
- WHRAEM T setAvoidSingularity(lock4axis), &7 H
bR A E PR
SS0113 | BRI voE MRE - LA RN
- EHTN B AR A A R A
- EHRBUSAL TR AR S
- A A T S B
-50114 TSRz s g, R i-igs) - NIRRT
- FEBHLE A SRR S B IEF B ARV A
-50115 BT AR A B A R - SEHLE R
- EHURBOSAL A H AR S
- HiR Jog 7, ZEiRHIAEE] Jog
- KRR AENNE SR A SO KT T iE s 4
-50118 BB LA R SRR S ST R A A8 L PSRN
- EHRBUSAL TR AR S
- EIRET S ey 50
-50120 ZF SR IIRE N A R AR A E R B ia =y
- EHURBOSAL A H AR S
- TERET S ey 50
- W Conf F¥ )5, W LA Conf
50121 73 SR N R IR A S AR - AE MR
- EHURBOSAL A H AR S
- ERET S ey 50
-50204 | BRI R A REE AR, G ERIEAT THENREATE, EFSTEERER
-50205 | AHARAZ B RS AHZEL R - FEPREEE B AR S
- SRR A, B MoveL B Movel
-50208 PRI R - 1% H moveReset() & B iz 3154 547
- WEOREGRNE S IX
-50401 | A0 Al A - RN S TS, BAAR. WRELR, &
B, BHIREIET
- MEYH TARERG SRR, W TRRE
TR
50501 TERETAbrREE R, FTREH T TR TAAGE | WBOOEN TRETH, BB FREFsE
-50512 | AECA DAL HhZE 18] Jog [ T AR S EUAS RER H Al A+ b AL
-50513 | HERELY, WSS ATEED) FEN 0.01~1 Y1 4 138 5 S5
-50514 | SBRE L, WLEATEED) EANKT 0B K S5
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-50515 | ZHARRELY, P ALEIES e NSRRI AL b 2R S5
-50516 | izshEhiRE LR, P ANTLikiEs) IR ULHEN index 3L
-S0SI8 | bk, F bR AR XA A b T B2 470 2
50519 | AR IRAERIK, F bn AR R HBLE A T 1 G EEERLE AR LAFGHN, THos s
-50525 | ZHLBIAN ST KRR LB R IE B, BONL AR N BN RN, 4 | UERE ISl A R A 0 B IE £ 180
HAEAN 0 NBATIEEN, W HEE 4
-60005 | RL TFEldR @ L5 A AL 24T SR TRAVT%
60014 | Fihil2E LIRS A R YIRS Hafblae NIt 12 op
-600200 | ffE RHIR, BB - GRS R, T A 7 6 AL T A
FUOAEIL 0.3m
- AR LFAME T HS TR T
60511 | BRAEAFAEAE A P LA 1 O 5
60611 | IELEAE ISR A RIS BN, B0 ZERF 10 PSR s Bl
-60702 gﬁxﬁﬁﬁarﬁfﬁ 0, A FCEFUI 50 DU Bh 1 2 A 3, BML | iR S U el 24 O £ 3 A 15 09k 180°
-60704 | AN AL LA E BRI R 41 TR A M AR A 75 I AR A A AT T R IRES
60706 | AN T b % ) 2T S LR R O 2 AR 2 RIIR A 1l L s I RN T B BT S IR A
256 X 283 HE R 1R - LEHLRIFH
- HLEE AR R, BUORA T A — RN
- SRR B SDK RFERL, IR
255 RGN —BASRAE, IEH I Robot 2545 B ]
257 ?iég”;*ﬁm%%)\iﬁ K, ATBE T SDK ARA Sl g A | al &k 2 %5 A1 SDK ARA AN & i
258 SRR B 2 L o A A A e 2 A Y
259 SRR, B HO B AN B R T B U AR B S R R s A KT
260 SR I 4 KA NS HUR B A OB B MR
261 HALIGE G NN e NFHL2E N B B — S5 AL K
262 & P A, 1 U B T A R SBRIB L setMotionControlMode H A =X,
263 TP BT AR SCRIBLAS A R, 0] B8 3 438 1% i) MEMAERRE, BUBBAR IR R
264 g -Eo Y TSI AT, TS5k
265 i UDP 3 H BeU B R, A 2 4 BB KRS | - s A pL b B R T T
A - MKW E, ST ALV UDP 3k
266 BRI R, R AR EI A A, IRBUREFINLES | - #5081k README 4 #2851 5% 7128 5 UG AL i A
ANALS SRRy SN T -Y NS ]
- RRBOR S N AR SDK T fE
272 HA AR T S setEventWatcher F46 Wi Wt 24
273 RIS IEIE, AR R bR E IR i;i* E(fore B R G TMY) THTERE %,
BIVRE
512 1P Mk B 1% B A%, 8am 8 5 A - ARHLIP it A FEA localhost BIALES Atk
- FEAEEE O ARG, R RCLEE-H O
513 BB T AR 7B, SRt PR A %ﬁ f#17-B W, RtSupportedFields, #CEERRHEIA 1024 5
RE]
768 B AT IS E T 4 S5 iRl moveAppend N RIEFNTES, FIIAIZE)
769 HLAEAAE 1P s S AR AL B 5 A BEH T stopORTRINIF B F o, Bl 1 &
1%, PEblg AR RS b rp, A
4102 BE

SR KRB i A I R B O S B S D A R R 2 R

rokae/exception.h,

REED

JR I R AT %

)RR, SR B

- i setMotionControlMode(RtCommand) V] 5 =,
- BT RBEPUE R R R A R, B AU Bl B s AR,
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HFATIF
B S 2 ) S R T PR R, KA TEHUEITIRE
ST SeAZIE OIS HE, M BT 463

Pt 8% oA BB RO HRPIR A Bl

ATREH TARAAILEE, 35RO SR 7

BEEERIE SRR

T REH TRAAILA, 18 RIS A

UDP socket 7 JF 2% W

Ui 1, BRERE AL T

PERE IR SE LA OIS E B

Pt & UDP iy DBE NS, T RBEOR SR AN BB 4

H&

ARIT U R

A F startReceiveRobotState T 4RI K

AR AT AR BTSN IR S5, TG 104 2% e B

- R AHLHbE T R A IR
- REPKERE, R R UDP

HHHLE AR S EAR R

RSB RI, WTREE TIRAAILE, 3§ RBEARS R
PN

TEEIRZ B 1 R 15t

BT R, TRE T IRASANILAS, i RIFHOR S A A

xCore FRIRA LR IR RS BT P I 8 AR
KA SDK hfik R R B SCH A G AL SDK D) g

HLAS N SR SR RNV

I I B B B R A A S

AHL IPv4 k5B R, ANEEY 127.0.0.1 BUHLEE ARk

BEE LT AN

REERIIEAAEN 6 5 16 S5

VIGHAL trans&rpy NAENKJE R 6 FIE4H ;. WIUEAL pos (LT
A RRIEL) BAENKEE 16 F54L

ISR RN

BRI 2 e M, — BN L

xMate F20 P 87 AN SCRF ALY

2% xMateModel ZKVHR, B CRFIHLA

B&IF6iE3), B/ E S

R R —AE3hmiEiEeT, WA stopMove Z G FITUAT

—Rigs) -

RRHITEIZ3) Se 1 startMove, FifH startLoop
B BEHR, JHIRIE 3 RN FRAEMZOER S, AL
FIRIEFNRIL - BRERHLEE NN, AT 25 S5 R IR {4 APIRAS
- ZHIT RS, EhE TR LR, JRIERIK
B AHEUE HRE
- B TR R A R SRR A B
fZ1EEF)RIK — B P 2% ) R
AV ALAIAN S REAT B % ) ALY A o7 4%

iR AN B AR U — B

/R84 hasElbow 18 A3

B M HIR A — 5L

[m] 18 Bf IR 9] 19 %98 2% Y (JointPosition/ CartesianPosition/
Torque) BRI HIZE B PLRT

FIERA R

TR R LRI, 1 RIS A 7

V| SR /2 s/ B a5

VAR GRS . B R 2% e TR A

B RER AR SRARIT, = i FLEk

HERIGES . Mlha. &8

BURER AR SRARRS, = mifmid b

R S A A

| B A2 SR AR, R T /N R I

VAR GRS . B A 2% R TR

AW FollowPosition Bk A3 7 T AT init() 5 3 5 A
bl G DA€ I o 14 BT HdE, BHRREUR R IRE TORBUERTE 2

IR R, IR BHARE R A

AR, Bl R BUE R A 7ORBUE 2




ROKALE=

5 EEEmSIEAE

5.1 5 RobotAssist [ERT{sEFE
H A an 5% F xCore SDK % #ilHl2s N, FFALTR$E T RobotAssist 2. Hlas N —LIRAS, #id xCore SDK
O S 2R BLAE Robot Assist 41 by — S8 TRREAT, Bahishlll 20 5. KEuRgsinT.
2 [FRD B 1F o JTHPIRASH: FHI, Mas NRE, ETHE;

o REMIEE I,
® H=E ik
XOFA¥E, Wi ® RL [FRISATHZFIHIR/ I L
RobotAssist {4 2> ® RS RIZ B 1T
AR A o [ H T {F4H: T4 RobotAssist 47 L A1) T B T 222U toolset; @I setToolset()

WE T TETH, 4 bfeER toolx”, “wobjx”

NS EEZE S ® RRMEEFNTEA LRI M R L AT AR AT

f, BFEEART IHERM RL T2, DAAATREFREr. BaliRESE, Ao FIDEIR;
o JEBHLAS N B TR R I REFT TR RS e (H 55

VAR ) 7 SR B PR, R SR

5.2 & RC EFim
ST I RCLZ SR, T LAZER 2 T8 V3.1 (V1T B2 JRHIRA BRI BE T BA) 2 J5 ELBE A4 xCoreSDK .

5.2.1 ERfERE

1. 7R RobotAssist — {5 — RCI W B2 R FARPRE, WA IRESEE H A LSS ARSI
2. setMotionControlMode(RtCommand) % 3R $TFF RCI Dhfg, &I TR, HLEs NIRZSEE A RCI, ARZSAEW

5 27 RCI:
& ¥

3. 2ZJE At n] 8 I IR 18k RobotAssist T ] RCIhfiE. 5 BERATZ, WAGHAT TIRERICEBRAE, WA
BN EAER], F 2@ SDK 4% 4T IF RCL.

5.2.2 fI#REER RCI = i

fEAIT SDK J&, RCI& ) umst TiEEE A 7. S8 e 3, 7Fif A useRciClient(true), i FH AT 4 B8 & B
B, HifR RCIAZAFRMAFIIRE . S8R5 FiEid RobotAssist ¥ 7734 RCI LhfE .

5.3 SLAJFE<

FP N R RIZ 2164 7 2 R BRI B AF . UCSRAFRN TIbNLE B n-Pae, theemit. 2%
PR A GG /2 (1, AN, Hlas N1z k.

5.3.1 H=s[Eizs

1 BEHAF
B RO TE A/ ORUER B R 2R T 3 19 2
Omin < dc < Omax

~ Omax < e < Omax
~ Omax < e < Omax
~ Omax < e < Omax

2. BRI

JIFEFR A AN IR
~ Tjmax < Tjc < Tjmax
~ Tjmax < Tjc < Tjmax

BT IR :
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BB G

5.3.2 B R/R=Eiznh

1. LA
ANGE T 7 S ELAE AR 25 TRl A

q=10c
9. =0
9. =0

9. =0
9. =0

~ Pmax < Pc < Pmax
~ Pmax < Pc < Pmax
~ Pmax < Pc < Pmax

5 EEERSIEHE

2. LA
JIMEFE A HERR -
~ Tjmax < Tjc < Tjmax
~ Tjmax < Tjc < Tjmax
BB R
T=T,
p. =0
p. =0
SIEL P
p.=0
p.=0
5.3.3 HrEEEEd
1. LEAM
JIHEIR A AR HiES::
~ Tjmax < Tjc < Tjmax
~ Tjmax < Tic < Tjmax
5.3.4 1I=61BRHI&M
xMateER3 Pro. xMateER7 Pro. xMateER3. xMateER7 15 /R &5 [6) 3z 5 FR i) 444«
¥ F& st
HE 1.0 m/s 2.5 rad/s
Jnidk g 10.0 m/s? 10.0 rad/s>
T & 5000.0 m/s* 5000.0 rad/s®
xMateER3 Pro fl xMateER7 Pro fi %5 [8]3iz 3 B #1] 25 14«
¥ —H | =3 9% Fidl At Hah XA
FRAZ = BR 170 120 170 120 170 120 360 °
FRAZ R R -170 -120 -170 -120 -170 -120 -360 °
R 2.175 2.175 2.175 2.175 2.610 2.610 2.610 rad/s
PR FRR 15 7.5 10 10 15 15 20 rad/s?
Ik - BR 5000 3500 5000 5000 7500 7500 7500 rad/s?
xMate3 il xMate7 §if1%% 7]z 51 IR 1] 25 14«
S —Hh —H = 4% Bk NH =R 0A
PR A7 R 170 120 120 170 120 360 °
FRA T IR -170 -120 -120 -170 -120 -360 °
R 2.175 2.175 2.175 2.610 2.610 2.610 rad/s
PR BR 15 75 10 15 15 20 rad/s?
D B - BR 5000 3500 5000 7500 7500 7500 rad/s?

xMateER3 Pro fl xMateER7 Pro B 32 /745 35 1l PR 1) 4%k
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S5 —H . = g% Eik: NH 3 Hhr
J15E LR 85 85 85 85 36 36 36 Nm
JI5ERS EBR 1500 1500 1500 1500 1000 1000 1000 Nm/s
xMate3 F xMate7 Bz 755 2 il BR il 2% £
s —H i = g Bk A L
156 B IR 85 85 85 36 36 36 Nm
SISy FIR 1500 1500 1500 1000 1000 1000 Nm/s
5.3.5 DH &%
xMateER3 Pro DH 2% :
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 pi2 0 0
5 0 -pi/2 366 0
6 0 pi/2 0 0
7 0 0 250.3 0
xMateER7 Pro DH Z## :
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
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 S %% :
Joint A(mm) Alpha(rad) D(mm) Theta(rad)
1 0 -pi/2 341.5 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 %3 :
Joint A(mm) Alpha(rad) D(mm) Theta(rad)
1 0 -pi/2 404 0
2 437.5 0 0 0
3 0 pi/2 0 0
4 0 -pi/2 412.5 0
5 0 pi2 0 0
6 0 0 275.5 0
5.4 [AfHEE
5.4.1 MLEERZ A
SERTIZ B A FRAS (S BATE T UDP Phill i ik . I al AT AT AR ICEIFLAS RS R I SERRIRAS 7%

Windows RGUIE LT K E, UDP N3l #2752 R vF iR
Linux &4 (Debian KATHR): T &g, HiA

AR TA R AL AL R D ER R, IF HUE) 1 Hd .

5.4.2 SERJtEIUE I FEH] T ELEE

nc —vul —p 1337, 2RJ5 FAE RS AT — A LB R R 7,

xCore SDK(C+ +){SEFHFAA
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6 fERI7MI

R Cror IR, EERHIHLAR T examples.
6.1 JFLHTEA
6.1.1 :fl—: HBRABAERIE, [EEEN, Jog, fEahE

/x—*
* @brief pf - FEEGHIEEE W, i HIEPHE
*/

template <WorkType wt, unsigned short dof>
void example basicOperation(Robot T<wt, dof> *robot) {
error code ec;
/) *E* ,/—’,\//’-y/;_/—/ * K K
auto robotinfo = robot->robotInfo (ec);
print (os, "EHI AT ", robotinfo.version, "HLAL:v, robotinfo.type);
print (os, "xCore-SDK iA:", robot->sdkVersion());

/) xxx FRIRPLAEA TR, WS, FEPbr 7 G e +x*

auto joint pos = robot->jointPos(ec); // /)% [rad]

auto joint vel = robot->jointvVel(ec); // /% [rad/s]

auto joint torque = robot->jointTorque(ec); // #/7// [Nm]

auto tcp_xyzabc = robot->posture (CoordinateType::endInRef, ec);

auto flan_cart = robot->cartPosture (CoordinateType::flangelnBase, ec);
robot->baseFrame (ec); // 54

print (os, "KInMXIIMBSHEALE RAZE", tep_xyzabe) ;

print (os, "EMMXIEAEFRR -, flan cart);

/) xEE FEE & IFAE xxr

auto model = robot->model () ;

auto ik = model.calcIk(tcp xyzabc, ec);
auto fk ret = model.calcFk(ik, ec);

}

/**
* @brief W - FTHKHIHZ)
*/

vold example drag(BaseCobot *robot) {
error code ec;
robot:>set0perateMode(rokae::OperateMode::manual, ec);
robot->setPowerState (false, ec); // FIHz)2 il m ZPIIREL T F2pidaC F L
/) BEAEL E)
robot->enableDrag (DragParameter: :cartesianSpace, DragParameter::freely, ec);
print (os, "#IFHEZI", ec, "IEMIZE4kLET);
std::this thread::sleep for (std::chrono::seconds(2)); //F/FU/iizmtds(
while (getchar() != '"\n');
robot->disableDrag(ec) ;
std::this thread::sleep_ for (std::chrono::seconds(2)); //F/FU/iizmtsC

* @brief 7MW - 510, #Hird
*/

void example io register (BaseRobot *robot) ({
error code ec;
print(os, "DOl 0 MHi{E5{EN:", robot->getDO(1,0,ec));
robot->setSimulationMode (true, ec); // HOTEITHIAEFEA A /LU E DI
robot->setDI (0, 2, true, ec);
print (os, "DIO_Zfﬁﬁﬁ§“51 :", robot->getDI(0, 2, ec));
robot->setSimulationMode (false, ec); // S/

// B aE, By Float

// i register0" B arfrasdld], KEE 10

float val_ f;

std::vector<float> val_af;

/) BT A BIRESEFER register0[1], BEREGTIRES val £
robot->readRegister ("register0", 0, val f, ec);

/) BEFE10 1N, RIS RN register0[10], BEREGRIRES val

xCore SDK(C+ +){SEFHFAA 29
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robot->readRegister ("register0", 9, val f, ec);
/) BEBEINAL TS val af, val af HIKEHER 10, MHT index ZHEZLAFHITIE
robot->readRegister ("register0", 9, val af, ec);

// BEIR int FBIIE R4

std::vector<int> val ai;

robot->readRegister ("registerl", 1, val ai, ec);
// GA bool/bit HEIFIF#

robot->writeRegister ("register2", 0, true, ec);

}

/**
* @brief 5# - Jog PlLESA
* @param robot
*/

void example jog(BaseRobot *robot) {
error code ec;
robot->setMotionControlMode (rokae: :MotionControlMode: : NrtCommand, ec);
robot->setOperateMode (rokae: :OperateMode: :manual, ec); // T/t T jog
print (os, "WHE& Jog HLEA, TN LA, HEINC Ed/Eim 4 ;
/) KT EIMEEFETTRATIG N, IR TF5) L

robot->setPowerState (true, ec);

print(os, "-- HUf Jog Ml A-— \n HAALAFRT, B 2477 AHE3) 50mm, WH 50%, LS AE ILEE) TR ZE
gk ;

robot->startJog (JogOpt::world, 0.5, 50, 2, true, ec);

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

print (os, "FiZEN], 6 HifURESHLS), HE 5%, EEIFEFFEL Jog") ;
robot->startJog (JogOpt::jointSpace, 0.05, 5000, 5, false, ec);
while (getchar () != '\n'); // &%/
robot->stop(ec); // jog LA stop () 151

}

/**
* @brief I - FTIFRIK AR
*/
template <unsigned short dof>
void example setCollisionDetection (Cobot<dof> *robot) {
error_code ec;
/) REHFHRESE, JE/E0.01 ~ 2.0, #4247 RobotAssist LEENT1% ~ 200%
/) BRI 2L EEEE 0. 01m
robot->enableCollisionDetection({1.0, 1.0, 0.01, 2.0, 1.0, 1.0, 1.0}, StopLevel::stopl,
.01, ec);
std::this thread::sleep for(std::chrono::seconds(2));
/) R
robot->disableCollisionDetection (ec) ;

(=]

6.1.2 FI=: IELAEFIES

/**
* @brief P - BEHIEHH (confData) LU FIZIIMEIE, OGP xMateCR7
*/

void multiplePosture (xMateRobot &robot) {
error_code ec;
std::string id;

/) B BIEE U LR
Toolset defaultToolset;
robot.setToolset (defaultToolset, ec);

MoveJCommand moved ({0.2434, -0.314, 0.591, 1.5456, 0.314, 2.173});
// AR K4, confData A, F/E/E H A

movedJ.target.confbata = ({-67, 100, 88, -79, 90, -120, 0, 0};
robot.moveAppend ({moved}, id, ec);

movedJ.target.confbata = ({-76, 8, -133, -106, 103, 108, 0, 0};
robot.moveAppend ({movedJ}, id, ec);

movedJ.target.confbata = {-70, 8, -88, 90, -105, -25, 0O, O};

robot.moveAppend ({moved}, id, ec);
robot.moveStart (ec) ;
waitForFinish (robot, id, 0);
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/ * %k
* @brief oW - LHILRES) ¢ KAEMARINEHLES), &MY xMateER3 Pro
*/

void redundantMove (xMateErProRobot &robot) {
error_code ec;
std::string id;

/) BRI A LRI, #/%v500, #ZIX fine
Toolset defaultToolset;

robot.setToolset (defaultToolset, ec);
robot.setDefaultSpeed (500, ec);
robot.setDefaultZone (0, ec);

/) A B R [ o e A

robot.setEventWatcher (Event::safety, [&] (const EventInfo &info) {
recoverFromCollision (robot, info);

b, oec);

MoveAbsJCommand moveAbsj ({0, M PI/6, 0, M PI/3, 0, M PI 2, 0});
/) x* 1) BERIEH) *

MoveLCommand moveLl ({0.562, 0, 0.432, M PI, 0, -M PI});
moveLl.target.elbow = 1.45;

robot.moveAppend ({moveAbsj}, id, ec);

robot.moveAppend ({moveLl}, id, ec);

moveLl.target.elbow = -1.51;

robot.moveAppend ({moveLl}, id, ec);
robot.moveStart (ec) ;

// BJT A movedppend () KX —#H%, i index = 0
waitForFinish (robot, id, 0);

/) x*2) 60 AN *+

CartesianPosition circle _pl({0.472, 0, 0.342, M PI, O, -M PI}),
circle p2({0.602, 0, 0.342, M _PI, 0, -M _PI}),

circle al({0.537, 0.065, 0.342, M PI, 0, -M PI}),
circle_a2({0.537, -0.065, 0.342, M PI, 0, -M PI});

/) ERAE 60°

circle pl.elbow = M PI/3;

circle p2.elbow = M PI/3;

circle al.elbow = M PI/3;

circle a2.elbow = M PI/3;

MoveLCommand moveL2 (circle pl);

robot.moveAppend ({movelL2}, id, ec);

MoveCCommand moveCl (circle p2, circle al), moveC2(circle pl, circle a2);
std::vector<MoveCCommand> movec_cmds = {moveCl, moveC2};
robot.moveAppend (movec cmds, id, ec);

robot.moveStart (ec) ;

// gk moveAppend () KX 2 %15, M ZF e A 5B A, index K ANHT FER

waitForFinish (robot, id, (int)movec cmds.size() - 1);
}
/x— *

* @brief W - #HFHIES). FKTEIYIZY xMateSR4

*/

template <WorkType wt, unsigned short dof>
void moveWithRail (Robot T<wt, dof> *robot) {
error _code ec;
bool is_rail enabled;
robot->getRailParameter ("enable", 1is_rail enabled, ec);
if(!is_rail enabled) {
print (os, "ARIHFEHM) ;
return;

}

7,

/) HIFHKEGH, #EFHSH

/) RE G SHFIRAL 5 7 7 R 15 8, X B RN 2 T 0 777
robot->setRailParameter ("enable", true, ec); // 7//F-F5155
robot->setRailParameter ("maxSpeed", 1, ec); // WEHA#/Z 1n/s

robot->setRailParameter ("softLimit", std::vector<double>({-0.8, 0.8}), ec); // KEILIN S+~
0.8m

robot->setRailParameter ("reductionRatio", 1.0, ec); // K&K
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auto curr = robot->BaseRobot::jointPos (ec);
print (os, Y ET A, robot->BaseRobot::jointPos (ec)) ;

/) *x* Jog B Hx+

/) T L

robot->setOperateMode (OperateMode: :manual, ec);
robot->setPowerState (true, ec);

std::vector<double> soft limit;
robot->getRailParameter ("softLimit", soft limit, ec);
// TEHIRIT A Jog

/) FEHEE G S 5] 100mm
robot->startJog (JogOpt::jointSpace, 0.6, step, ex jnt index, false, ec);
// ¥ Jog L
while (true) {
std::this thread::sleep_ for(std::chrono::milliseconds (50));
if (robot->operationState (ec) != OperationState::jogging) break;
}

robot->stop (ec) ;
/) FEE T ERIES TSP+

M PI});
pO.external = { 0.02 }; // F#zz)#/0.02m, Fla
pl.external = { -0.04 };
MoveAbsJCommand abs j command ({0, M PI/6, -M PI 2,0, -M PI/3, O });
abs_j command.target.external = { 0.1 }; // F¥izz)#/0. 1m
MoveJCommand j command (p0) ;
MoveLCommand 1 command (pl) ;
MoveCCommand c_command (pl, pO0);

// MEERGE, FF a5 5 BR8] K
1 command.customInfo = "hello";

std::string id;
robot->moveAppend (abs_Jj command, id, ec);
robot->moveAppend (j command, id, ec);
robot->moveAppend (1_command, id, ec);
robot->moveAppend (abs_Jj command, id, ec);
robot->moveAppend (c_command, id, ec);
robot->moveStart (ec) ;

wailtForFinish (*robot, id, 0);

double step = (curr.back() - soft 1limit[0] > 0.1 ? 0.1 : (curr.back() - soft limit([0])) *
1000.0;

/) NI 5490, index 0~5 {U# 1-6 #, index=6 {CHEZE 558

int ex jnt index = robot->robotInfo(ec).joint num;

CartesianPosition p0({0.56, 0.136, 0.416, M PI, 0, M PI}), pl({0.56, 0.136, 0.3, M PI, O,

6.2 SCRTIZEEH]
6.2.1 fil—: EER/RESEETHEE

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"); // AHHhHF192.168.0.100

robot.setOperateMode (rokae: :OperateMode: :automatic,ec) ;
robot.setMotionControlMode (MotionControlMode: : RtCommand, ec);
robot.setPowerState (true, ec);

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

/) BN A jointPos m BN PIFEFS/TEIN
rtCon->startReceiveRobotState ({RtSupportedFields::jointPos m,
RtSupportedFields::tauvVel c,
RtSupportedFields: :tcpPose m, RtSupportedFields

/) BEIRE IR E T . i
rtCon->updateRobotState () ;
std::array<double, 7> array7 {};

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

std::array<double, 16> init position {};
static bool init = true;
double time = 0;

rtCon->getStateData (RtSupportedFields::jointPos_m, array7);

/) BIRPLAEN G FTH8 fE (i Z B " Joint Pos m" A Z AN IR EH)
// MEFTE Moved &) FHP T4
rtCon->MoveJ (0.5, array7, g _drag xm7p);

/) BEHRARTZ MR, TG AR T s s)
rtCon->setCartesianImpedance ({1000, 1000, 1000, 100, 100, 100}, ec);
rtCon->startMove (RtControllerMode: : cartesianImpedance) ;
std::atomic<bool> stopManually { true };

std::function<CartesianPosition()> callback = [&, rtCon] {
time += 0.001;
if(init) {

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 > 20) {
output.setFinished(); // 20 #7454
stopManually.store (false); // loop HIFMIE, Fl1-2EFE A1 1L LA
}
return output;

bi

rtCon->setControlLoop (callback) ;
// FEBIZE 1oop
rtCon->startLoop (false);
while (stopManually.load()) ;
} catch (const std::exception &e) {
std::cout << e.what();
}

return 0;

rtCon->getStateData (RtSupportedFields::tcpPose m, init position);

std::array<double, 7> g drag xm7p = {0, M PI/6, 0, M PI/3, 0, M PI/2, 0};

6.2.2 I—: EAHMTRESEHS

int main() {

using namespace std;

try {
std::string ip = "192.168.0.160";
std::error code ec;
rokae: :xMateErProRobot robot (ip, "192.168.0.180"); // **** XMate 7-a
robot.setOperateMode (rokae: :OperateMode: :automatic,ec) ;
robot.setRtNetworkTolerance (20, ec);
robot.setMotionControlMode (MotionControlMode: : RtCommand, ec);
robot.setPowerState (true, ec);

auto rtCon = robot.getRtMotionController().lock();
print (os, "Start receive");

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

/) NPIFEFETHIZ . xMateER7 Pro
/) 1. MEHETE Moved B 5 FHE &

robot.updateRobotState (std::chrono::milliseconds (1))
rtCon->MoveJ (0.4, robot.jointPos(ec), g drag xm7p);

/) 2. JFWER) (x-Y Fill L)

std::array<double, 7> g drag xm7p = {0, M PI/6, 0, M PI/3, 0, M PI/2, 0};

robot.startReceiveRobotState (std::chrono::milliseconds (1), {RtSupportedFields::jointPos m,
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}
}

CartesianPosition start, aux, target;
robot.updateRobotState (std::chrono::milliseconds (1))

Utils::postureToTransArray (robot.posture (rokae::CoordinateType::endInkRef, ec),

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] -= 0.28;
trans aux([1l] -= 0.05;
trans_end[1] -= 0.15;

Utils::transMatrixToArray(rot start, trans_aux, aux.pos);
Utils::transMatrixToArray(rot start, trans _end, target.pos);
rtCon->MoveC (0.2, start, aux, target);

// 3. HZizz)
Utils::postureToTransArray (robot.posture (rokae::CoordinateType: :endInRef,
Utils::arrayToTransMatrix (start.pos, rot_ start, trans_start);

trans _end = trans_start;

Wy o5
// U x=0. 0.3m, z-0.25

trans_end[0] -= 0.1;
trans end[1] -= 0.3;
trans end[2] -= 0.25;

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

print (os, "Movel start position:", start.pos, "Target:", target.pos);
rtCon->MoveL (0.3, start, target);

/) 4. KIS
robot.setMotionControlMode (rokae: :MotionControlMode: : NrtCommand, ec);
robot.setOperateMode (rokae: :OperateMode: :manual, ec);

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

return 0;

ec),

start.pos);

start.pos);
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SRS A LA AETR R B A R, RE U R ROV a0 S B s AR A R BT AT ) s A AR SR I R
W, AT LURIEIER] xugiu@rokae.com, AT Al 2 2 ) e —— A&,

xCore SDK(C+ +){SEFHFAA 35



8 fi#R A — C++ API

8 Bif: A — C++ API
8.1 1:& "7|<9:F'J
8.1.1 /188 AT{FIR7 rokae::OperationState
idle B A Ik
jog Jog IRAE(CRIZEF))
rtControlling S A ]
drag 3 I B
rIProgram RL LFEEATH
demo Demo &7
dynamicIdentify AIFEPRA T
frictionIdentify BEE IR
loadIdentify SR
moving PlLas Nigzhh
jogging Jog 1288
unknown ARH
8.1.2 #182355! rokae:WorkType
industrial ARZ))EIN
collaborative ENLARA
8.1.3 Hle8 AB{Ei&EL rokae::OperateMode
manual F3)
automatic Hzh
unknown RINCKAEFH)
8.1.4 188 A_E FEE R S/ZIRZ rokae::PowerState
on SN
off FHL
estop SUEREF
gstop AT
unknown KECEAERE)
8.1.5 ARMHRERZERY rokae:: CoordinateType
flangeInBase TR AN TR AL R
endInRef R AEN A AR R
8.1.6 izahizltiE=(, rokae:MotionControlMode
Idle = A
NrtCommand e APATIZES) TR 2
NrtRLTask JE S ERUZ4T RL A2
RtCommand SE AR R )
8.1.7 I=HIseseRsHER, rokae::RtControllerMode
jointPosition Sl 4% ) AR 7 4
cartesianPosition SE B B R 2R 225 B A A )
jointmpedance S 2 () BEL gz )
cartesianlmpedance SRR /R 2 A BE B A%
torque S AR
8.1.8 =8 AFLLIEshFELR rokae:StopLevel
stop0 Pl % M8 iz 3h 5 el
stopl MR IEHLE NIE 35 I, 5 7E 5 R e b
stop2 IS LA NS 3G AW, (S E R IR AR 1
suppleStop FeMfeE ik, AGE AT UM ELEY



file:///C:/Users/Arcia%20Jing/Desktop/doc_html/data__types_8h.html
file:///C:/Users/Arcia%20Jing/Desktop/doc_html/data__types_8h.html

8.1.9 H2 AR 281 rokae::DragParameter
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Space::jointSpace s ) HE 3
Space::cartesianSpace i RR A ()
Type::translationOnly X-FF2
Type::rotationOnly Ui
Type::freely H
8.1.10 AKHRZ KA rokae::FrameType
world AR R
base AR R
flange AR R
tool T HAKE R
wobj LA R
path BRAEANE R, JIFEAESS b R TR IR AR AL ¥ AR
rail SRR R
8.1.11 Jog 1%IN - A*HRZ rokae::JogOpt::Space
world AT R
flange EE AR R
baseFrame AR F
toolFrame T HAKE R
wobjFrame LA R
jointSpace Al ¢ ]
. . . AR R, 38 T Tk N %, xMateCR T xMateSR 7S fliAl
singularityAvoidMode i
AT A, & A T S Bl xMateCR 1 xMateSR 7S Hili L
baseParallelMode 7
8.1.12 ZFEHEES =, rokae::AvoidSingularityMethod
lockAxis4 DY %8t s
wrist AR
jointWay il 2 () s e R

8.1.13 MoveCF £EZESHEE2E rokae:MoveCFCommand::RotType

constPose AALES
rotAxis Bl HIER;
fixedAxis pekil)aed

8.1.14 xPanel Bt &: Xt9MHEEET rokae:xPanelOpt:Vout

off ANkt
reserve RH
supply12v fh 12v
supply24v Hi 24V
8.1.15 J34E2£8Y rokae::TorqueType
full KA, th3h AT A 3
inertia 1T
coriolis FHK)
friction EEYE )
gravity Wl
8.1.16 {458 rokae:Event
moveExecution e E iR S PUTE R
safety 24 (R TRREEE)
rlExecution RL PUTIRES
logReporter FElgs H & Rk

8.2 R
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8.2.1 B AEXEE rokae:Info

8.2.3 ARE

std:string  id BLAEA uid, AT H T X 2 BN A
std::string  mac; Mac Hitik
std:string  version FEER A
std::string  type DR YN IRLEY 7S
int joint_num RS
8.2.2 R NIRZSHIZR rokae::Statelist
std::vector<double> joint_pos LlipEE]
CartesianPosition cart_pos HR/ROLE
st_d:.:vect(_)r<std::pair<std::string, bool>> ¥ 10
digital signals
std::vect9r<std::pair<std::string, double>> B 10
analog_signals;
OperateMode operation_mode PERE
double speed override AT % LA
rokae::Frame
std::array< double, 3 > trans FRe|E, [X,Y, Z], Aok
std::array< double, 3 > rpy XYZ FRFif, [A, B, C], HA7: 90
std::array< double, 16 > pos AT RE . S T S B Rk b BB fdz il .
i rokae::CartesianPosition

8.2.4 HFRIR

8.2.5 BHF/R

8.2.6 X &fsI rokae:JointPosition

=1

N3

8 fi#R A — C++ API

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

bool hasElbow

std::vector< int > confData
std::vector< double > external

TR’ [x,y, z], ALK

XYZ ki, [A, B, C, BN

B, ST 7 RN, AL JE
EEHE M

THEE SR, TR N RS — 8
AN BUE AL IE K . SRRk

{{R#BE rokae::CartesianPosition:Offset

Type type
Frame frame

27 Offs/RelTool
WAL bR

std::vector< double > joints

std::vector< double > external

SR AR, B
SR EUE AL IUE K. SHRAK

8.2.7 XT51H%E, AEESENMEES] rokae:Torque

| std::vector< double > tau

PO HIAE, AL Nm

8.2.8 tfaF(=R rokae::Load

8.2.9 TET#H(EZR rokae:Toolset

double

std::array< double, 3>  cog
std::array< double, 3 >

mass

inertia

FART E, AT
T [x, Y, 2], LK
P [ix, dy, iz], AT F K

MR TR TR AR, 7R, MLEs NP RBEE T RSN

8.2.10 AIREKIRTEL R rokae::FrameCalibrationResult

Load load

Frame end
Frame ref

GIREING i S ik 21
HLAS AN AT AL bR AR VE 22 A b 2R et
HLES NS5 48 b Z AR tHE 5 A4 b 2R e f

Frameframe
std::array<double, 3> errors

FRAESS
FEA 5 TCP bsE B I i 22, KU e/ MEL P 2518, oK fE, B

iz m




8.2.11 RL T#2(5H rokae:RLProjectinfo
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std::string  name T2 FK
std::vector< std::string > taskList E% 2 IR
8.2.12 TE/T{HZE rokae:WorkToolInfo
std::string  name e
std:string  alias ik
bool robotHeld AV NFRE
Frame pos Prgse AR ALAR 2 CUARR O A A R AT e
Load load TER

8.2.13 i&51ES MoveAbs) rokae:MoveAbsJCommand

JointPosition  target

double speed

double jointSpeed
double zone
std::string customInfo

H bR ST AL

R 3 28 TP, BT /s, KT T PR AR AR S e B DRI 4 )L
X, # M. setDefaultSpeed()

KATHEH St

HAIX RN, B4 mm

HEE S, TR E BRI A K

8.2.14 i&511E< Move) rokae::MoveJCommand

CartesianPosition target

double speed

double jointSpeed

double zone
CartesianPosition::Offset offset
std::string customInfo

FUAR R 2R L

R Ui B, PR mimy/s, 56T R AR R v 25 R /R4y )L
AMX[E], M. setDefaultSpeed()

RATERLE b

HAIX RN, AL mm

s &

HEUE S, I EEEE B R A K

8.2.15 i=ng<$ Movel rokae::MoveLCommand

CartesianPosition target H AR R IR ST

double  speed K2 B, A7 mm/s

double rotSpeed 7% [ e R

double  zone HAS X K/, HUAL mm

CartesianPosition ::Offset offset I &=

std::string customInfo HE XS L, EE3NEE R E R
8.2.16 izn#§< MoveC rokae:MoveCCommand

CartesianPosition target H AR R IR fU6L

CartesianPosition aux A B s AE

double  speed R, P mm/s

double rotSpeed 2 V) e A Tl

double  zone X K/, B mm

CartesianPosition ::Offset targetOffset H br pi e

CartesianPosition ::Offset auxOffset A B s S

std::string customInfo HE XS E, EE3)EE R A R
8.2.17 izzf1#§< MoveCF rokae::MoveCFCommand

CartesianPosition target B RAL 1

CartesianPosition aux i Eh AT 2

double speed K2, FAL mm/s

double rotSpeed 2 V) e A Tl

double zone A XK/, B4 mm

double angle A AHRAT F B, AL RS

CartesianPosition ::Offset targetOffset H br pi e

CartesianPosition ::Offset auxOffset A B s S B

RotType rotType ENAE A S

std::string customInfo HE XS L, EE3NEE R E R
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ROIKAILE=
8.2.18 i=nfiE$ MoveSP rokae:: MoveSPCommand

CartesianPosition target R RIR AL

CartesianPosition::Offset targetOffset {12 T

double speed RIGEHESE, B mm/s

double radius CILGE R EN DAL S

double radius_step BEREL AL AL, BRI, AL KA

double angle BV AR, PR I

bool direction e T 7], true - WRFE] | false - I IS4

std::string customInfo HE B S, AIEEafE B R urR R R
8.2.19 Iz5f58815< rokae:: MoveWaitCommand

| std::chrono::steady_clock::duration duration EENK, HNERK 1ns

8.2.20 =iz HE(ER rokae:Loginfo

const int id H#EIDS

const std::string  timestamp H R ) 1]

const std::string  content HEANE

const std::string  repair BRIk
8.2.21 KimiZHIAZ rokae::KeyPadState

bool keyl _state CR1%5

bool key?2_state CR2 5

bool key3_state CR3 &

bool key4_state CR4 5

bool key5_state CR5 5

bool key6_state CR6 5

bool key7_state CR7 %

8.3 Hix
8.3.1 NRAERNRMEREEES

connectToRobot() [1/2]

template<WorkType Wt, unsigned short DoF>

void rokae::Robot T< Wt, DoF >::connectToRobot (error code &ec )
BT SHLAR A ER: . HLAE A HbhE A8 robot SR & A

2 [out] ec #5iRAG

connectToRobot() [2/2]

template<WorkType Wt, unsigned short DoF>
void rokae::Robot T< Wt, DoF >::connectToRobot (const std::string &remotelP,
const std::string &locallP ="")

ERRHLEA
28 remotelP H125 A IP ik
locallP  AHUhbE. BRI FRORZ BEHARA, WIAKE; PCB3/M4 MNLA TR

disconnectFromRobot()

void rokae::BaseRobot::disconnectFromRobot (error code & ec)
W SHLES NS, WTHT 2 # 1EHLES B3, Bt 4
28 [out] ec 4&iRNG

setConnectionHandler()

void rokae::BaseRobot::setConnectionHandler(const std::function<void(bool)> &handler);
BEE R WO B3 B 4
28 [in] handler [B1 &%, 40N bool, true-7E+% | false-Wi T

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

LS NTERER

28 [out] ec &&iRAG

pA HLES ANTEAGE . Ehldsicd, P, fh¥
powerState()

PowerState rokae::BaseRobot::powerState(error _code &ec) const
HLEEA B TSRS

28 [out] ec #5iRAG

IR E on-_I i | off- "I Hi. | estop- =M% | gstop-2 4 13T T
setPowerState()

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

LA A B TR 3 A TIMEE R R EUR B AL A B F a0t L,
B8 [in] on true- [ H | false- N HL

[out] ec HiRAG

operateMode()

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

LA SRR

23 [out] ec 4%iRA%
AL Fah| A3
setOperateMode()

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

V)T 5 shisist
ZH lin] mode F&/H7
[out] ec HiRAG

operationState()

OperationState rokae::BaseRobot::operationState  (  error_code & ec) const

PSS N ARTIEATRE (R 230, 30T /H 55)

28 [out] ec #&iRAY
R E IBATIRE M
posture()

std::array< double, 6 > rokae::BaseRobot::posture(CoordinateType ct, error_code & ec )
BRI N IE =2 A S () 224 i o 23
3 [in] ct AR RZA
1) flangelnBase: 72 = AR T H AL R
2) endInRef: AKX T 4MEESH MR R FIU0, 5B E T FH LRKIME LA, %R RE
B3R [a] e T AR T AR AAER 3R AR
[out] ec 4HiIRHG
BE double %, [X, Y, Z, Rx, Ry, Rz], A PR AU K e & S A e

cartPosture()

CartesianPosition rokae::BaseRobot::cartPosture(CoordinateType ct, error code & ec )

SRR &8 AL 22 SR i Y 2 /i 28

¥ [in] ct Akr R IH
[out] ec 4HIRHG
A R RRALE
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jointPos() [1/2]
template<WorkType Wt, unsigned short DoF>

std::array< double, DoF > rokae::Robot T< Wt, DoF >::;jointPos ( error code & ec )
B 2 il A7 52, B hr: 9IRS

28 [out] ec H5iRfG
IR E Bl Al

jointPos() [2/2]

std::vector<double> rokae::BaseRobot::jointPos (error_code & ec)

HLEE N A B, Hlas AAAR A1 Eh, Sohr: 9I0EE, S-S50 R Ak
28 [out] ec #5iRAG

AL KA BEAE, A4 E

jointVel() [1/2]

template<WorkType Wt, unsigned short DoF>
std::array< double, DoF > rokae::Robot T< Wt, DoF >:;jointVel ( error code & ec )
BLAS ARG, hr. IS/

28 [out] ec 4%iRA%
IR[E RATHSE

jointVel() [2/2]

std::vector<double> rokae:: BaseRobot::jointVel(error_code & ec)

PN AT R TR, HLE A5 ERA, Bfr. JIR/RD, Shaphl a2

28 [out] ec H5iRfG
pA FATHE
getStateList()

StateList rokae::BaseRobot::getStateList(error_code &ec)
FH L ATALE, 10 (55, BRI, M o

28 [out] ec #&iRAY
Al s R
jointTorque()

template<WorkType Wt, unsigned short DoF>
std::array< double, DoF > rokae::Robot T< Wt, DoF >::jointTorque ( error code &ec )
KA RASHUE, A0 Nm

28 [out] ec #&iRAY
A JIFEAE
baseFrame()

std::array< double, 6 > rokae::BaseRobot::baseFrame ( error_code &ec ) const

R e LRI AR bR 2R, AR T tH 5 AR HR

28 [out] ec HiRfG
el double (4, [X, Y, Z, Rx, Ry, Rz], HHA-FE &AL KRR & Ay E
setBaseFrame()

void rokae::BaseRobot::setBaseFrame(const Frame &frame, error_code &ec)
BEIEAbR R, WE ORI, FR R H 85 A3
2 [in] frame AH5 5, BREF € L3

[out] ec 4HiRHG
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toolset()

Toolset rokae:: BaseRobot::toolset (std::error code & ec ) const

il AE LA TAARER

VEfR W TR TAHNCH SDK @3 HIE A, A5 RL TFEMEK.
2 [out] ec 4%iRA%

iR [H] U, Toolset £ 45 44

setToolset()

void rokae:: BaseRobot::setToolset (  const Toolset & toolset,

error code & ec)

WETETHARGE

R T HTHHN N SDK s HfEH, 5 RL TFEAH K. % & 5 RobotAssist 5 L ffi & E7x
“toolx", "wobjx", JRA& M BRI AR AL bR 2284k . BRI 4, W@ S RobotAssist T BER A
TETACE FARED), 12 T E T A2 1 240 B 5 2.

Esin [in] toolset T HTAHEE

[out] ec H5iRfG

setToolset()

void rokae:: BaseRobot::setToolset (const std::string &toolName, const std::string &wobjName,

error _code &ec )

AN TAMTHA, RETHATA4ER

bas ] WEA: CE—A RL L, HE@ T THEMTA. 50, HaRENSAMT R, B
"tool0"Fll"wobj0". —ZH T H TAEIE RN AT R, wRa o, UL RRAE ik, Fim
TRATHRN TR, AREHR, (R TAR AR R T MK

S [in] toolName T.E 4 %K
[in] wobjName T.1f#Fx

[out] ec #5iRAG

calelk() [1/2]

template<unsigned short DoF>
JointArray rokae::Model_T< DoF >::calclk (CartesianPosition posture,
error_code &ec )

MR AL 2T ST i

2 [in] posture ML ARIGAIL, FHXTTHMESHE AR R
[out] ec #5iRAG

A BfRE, AL

calelk() [2/2]
template<unsigned short DoF>
JointArray rokae::Model_T< DoF >::calclk (CartesianPosition posture, const Toolset & toolset
error_code &ec )
IRIEAL LT 540 € TH T A bR R AR
E [in] posture HLEARIRALLE, AR TIMBSH AR F
[in] toolset THTAAMFEE
[out] ec H5iRfG

pA ]| A, IR

calcFk()

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

MR A T AR
2% [in] joints %A, Hfi: JIE

[out] ec HiRfG
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EE BLEAKSRALAS, AR TANB S %A R

calcFk()

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

FRE R A T S 4G @ TR TR R T IEMR
28 [in] joints Fliffi R, A HIEE
[in] toolset T HTIFHMGEE
[out] ec #&iRAY
Bl BLAE AARIALEE, FIXTTHMBS 5 A bR R

setToolset()

void rokae:: BaseRobot::setToolset (const std::string &toolName, const std::string &wobjName,

error_code &ec )

EHEERTAMTH, RETHTAHAER

pasy 2 BCE TR
1) A/ RL TARP N TRTI: RERMEBN B RL TE;
2) &RTEIM: BFEMEITRE, EEAHET. e.g. setToolset (g tool 0”7, “g wobj 0”)
—HTHTALEFRN T RSN, AURA R, DTARAE e, Fm TR TARN AT
R, ARBEENR, (R TAERAAR R T 7

2 [in] toolName T.E 4%k
[in] wobjName {44

[out] ec #5iRAG

calibrateFrame ()
template<WorkType Wt, unsigned short DoF>
FrameCalibrationResult rokae::Robot_T< Wt, DoF >::calibrateFrame ( FrameType type,
const std::vector< std::array< double, DoF > > &points,
bool is_held,
error_code &ec,
const std::array< double, 3 > & base aux = {} )
AEBR R ARAE (N RBRAE)
AR FAebR BB SR RIbR 58 7 10 B R
1) THARKR R = 50/ 5/75 bR 8 1
2) THFAAR R : Z bR E o BRE G RAS S B Al bR R A3, B, 29 M, R Il 45
FAE RN T IEARDR R
3) FEARKR R N RARE o KR RTERI RS JI AL RRBT B ORI B AR BB CER R ), ]
W HNRAEAREL R, BRI R
4) FPIEAIRR: Z R E . FARERIICEHIRD), #Hl8S B RERE SR, HRmhlas
AR
[in] points HhAMEFIR, FIRKEN N, i, MH= 02050 TRAER, RAEA 3 44

B BE. AR A
[in]is_held true - HL2§ N F-F | false - S5 A 2M T E/ TA-HIFR €
[out] ec HiRAG
[in] base_aux  H:AAFR R broE I B MR, BAL0K]
Bl PR, LENRIGBA BB, brE s KA R
clearServoAlarm()

void rokae::BaseRobot::clearServoAlarm ( error_code & ec)

TR IR
£ [out] ec i, 47 fal IRk % KR R 1 L B AR B -1

enableCollisionDetection()

template<unsigned short DoF>
void Cobot<DoF>::enableCollisionDetection(const std::array<double, DoF> sensitivity,
StopLevel behaviour,
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double fallback compliance,
error_code &ec)
BB AR A AN S 24 AT IPRERAS I DY g
3 [in] sensitivity fffE A R BUE, Y6 0.01-2.0
[in] behaviour M 5 HLEE AAT A9, SCHE stopl (%2415 1L, stopO F1 stop1 AL ¥ J5 AR [F]) A1 stop2(fist
5, suppleStop(FRIfE 1)
[in] fallback_compliance 1) filf i J5 17 4 A2 % 4 45 1k Bl ok AT 0, %S 808 SR A 5 [F1R BE
B, AL K 2) Rl S AT AR FRIUE LR, 2SS SR, Y6 [0.0, 1.0]
[out] ec #5iRAG

disableCollisionDetection()

void BaseCobot::disableCollisionDetection(error_code &ec)
K PRI A D
¥ [out] ec 4&iRNG

getSoftLimit()
template<WorkType Wt, unsigned short DoF>
bool rokae::Robot T< Wt, DoF >::getSoftLimit ( std::array< double[2], DoF > &limits,
error _code &ec )
BRI iR A 3UE
2% [out] limits EHEKPRAL [FBR, LFR], bz JREE
[out] ec #5iRAY
S| true - 7T | false - LK)

setSoftLimit()
template<WorkType Wt, unsigned short DoF>
void rokae::Robot_T< Wt, DoF >::setSoftLimit ( bool enable,
error_code &ec,
const std::array< double[2], DoF > & limits = {{DBL_MAX, DBL MAX}})
BB, PRV B 1) FTIFARERALIN, WU ST f HLAE T F a3t 2) SRERALAS Be kR i WU R i
3) WUBURS 24 i 7% A7) S8 R AE 1 R PR L Y
vt [in] enabletrue - 17T | false - K.
[out] ec HiRfG
[in] limits SR FRR, FRR], BA7: SREE. 1) 24 limits ERAERS, WOET IR AE Sk
18 AERMER, SefE BCRIRAL T IT 2) R PATAR BRI AN 28 e PR A 3

queryControllerLog()

std::vector< LogInfo > rokae::BaseRobot::queryControllerLog ( unsigned count,
const std::set< LogInfo::Level > & level,
error code & ec)

AW SRR H &

2% [in] count AL, FPRAZ 104
[in] level $8&EHEHSR, SHEERTAEE
[out] ec #5iRAG

2 ERET

recoverState()

void rokae::BaseRobot::recoverState(int item, error_code &ec)
HRHELE TR Z AL NARES

¥ [in] item PREIED, 1. 24FWE

[out] ec 45 iRMG

rebootSystem()

void rokae::BaseRobot::rebootSystem (error_code& ec);
FE THHLVE: AR FRARE . Ea AR RS A fo i fU8 #AE
2H [out] ec fiRhg

setRailParameter()
template<typename R>
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void rokae::setRailParameter(const std::string &name, R value, error code &ec)

HE SIS
¥ [in] name 244, W value Ui H]
[in] value
24 | ¥4 | Hmesy
K | enable | bool
FEARDR R | baseFrame | Frame
FEAIR | name | std::string
LB | encoderResolution | int
TR EL | reductionRatio | double
FEATL IR K 3 (rpm) | motorSpeed | int
KIRAL(m), [ FFR, LFR] | softLimit | std::vector<double>
18336 Bl (m), [ T FR,_LFR] | range | std::vector<double>
T KT (m/s) | maxSpeed | double
BRI (m/sh2) | maxAcc | double
B RIANE R (m/s"3) | maxJerk | double

[out] ec 45170

getRailParameter()
template<typename R>
void rokae::getRailParameter (const std::string &name, R &value, error_code &ec)

LGS
28 [in] name Z%(%, Ul setRailParameter ()

[out] value ZH(H{E, I setRailParameter()
[out] ec $51RY, A AL BB A A UL AL [0 H R

configNtp()
void rokae::BaseRobot::configNtp(const std::string &server ip, error code &ec)
e 'S NTP. JEFRACIIRE, HEEHIb 2%
28 [in] server ip NTP ff%5 i IP
[out] ec £5iRiY, NTP ARIEMIZH:, B4 1P Hublag =0 R

syncTimeWithServer()

void rokae::BaseRobot::syncTimeWithServer(error_code &ec)

FEFEL IR0, Z5 1P & configNtp FLE R, FEMTJLFbEN, PHIESAFRID e, 35 DIIRBLRIE I I i]
fe 127

BH [out] ec §iRID. NTP RS AR IEHI %3, SUCEAIR S i A 25

sdkVersion()
static std::string rokae::BaseRobot::sdkVersion ()
Y1) xCore-SDK fitAS

pUAE A

setTeachPendantMode()
void rokae::BaseRobot::setTeachPendantMode (bool enable, error _code& ec)

ARSI . W DB BB SRR HAS IR, AR 2R MR . AMERREES G, R

SUE R AL
28 [in] enable true - {§i /R #2% | false - A4 Fl 7~ B8

[out] ec HHTHLAS NRENBEVIIHRGZ B/ F i ), HLIAE I BRI # KT

8.3.2 izafiizHl (JFSLRRTV)

setMotionControlMode()

void rokae::BaseRobot::setMotionControlMode ( MotionControlMode maode,
error_code & ec)

B EE F PR
E# TE VP 538 B B8 11 2 B, 05 B B A st
2% [in] mode 1

[out] ec H5iRfG
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moveReset()

void rokae::BaseRobot::moveReset (error_code &ec )

BHEE, EE CRERIEEE 2, HRPITEE

R Robot BIEYIIAILIN & — iz E & . RL #2571 SDK iE23h#8 & V)t tl, HELEHHE
.

2 [out] ec 45iRA%

stop()

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

FIENLAENIZE); B1%)5 T A moveStart) 4k L83 . HHE G F 1L, AHPATIHRMMIEL, THA

moveReset()

bay H fil S FF stop2 57 1R AL, BRI 5 b AW L, 2 WL StopLevel . A Bb 8 O 5, B 45 J5 vl A
moveStart)k SN2 7). TR ET AT L, AEPAT OIS, AT moveReset()

2 [out] ec 45iRA%

moveStart()

void rokae::BaseRobot::moveStart( error_code &ec )
TG/ 218 3)
¥ [out] ec 4&iRNG

moveAppend() [1/3]

template<class Command >
void rokae::BaseRobot::moveAppend (const std::vector<Command> &cmds, std::string &emdID,
error_code &ec )

IS B 212316 4, WG I ] moveStart)JT 42 )

RS Command &3j#542%: MoveJCommand | MoveAbsJCommand | MoveLCommand |
MoveCCommand | MoveCFCommand | MoveSPCommand
2H [in] cmds 84512, RFHIIADECN 1-100, USRI KR4

[out] emdID A4 17 ID, 7l H T & ifjf8 L HATE S
[out] ec FHiRME, URIBHE S AIXHTHIER, BIE: 1) MEER i, 2) 1SN EALT,

moveAppend() [2/3]
template<class Command >
void rokae::BaseRobot::moveAppend (std::initializer list< Command > cmds, std::string &cmdID,
error_code &ec )
ISINERSCERE 25183 3R 2, TN/ A moveStart)JF 452 3)
VoV Command JZ7#54 2% Move]JCommand | MoveAbsJCommand | MoveLCommand |
MoveCCommand | MoveCFCommand | MoveSPCommand
2 [in] cmds $82F13E, RVFIIMECRN 1-100, 205 RI A 54
[out] cmdID A%k $5 41 D, Al FHF A MIE L PITE R
[out] ec A, (R BIE A REATIEHR, A6 ) MZIEREITE; 2) #88MEAF

moveAppend() [3/3]

template<class Command >
void rokae::BaseRobot::moveAppend(const Command &cmds, std::string &emdID, error code &ec )
ININEA2KIE BN TE 4, NG 1 moveStart()JTF4hi2 5)
BERSE Command iz3)#§4 2% MoveJCommand | MoveAbsJCommand | MoveLCommand |
MoveCCommand | MoveCFCommand | MoveSPCommand | MoveWaitCommand
2 [in] cmds 54
[out] cmdID A48 4 ID, W] A T &5 & HATE L
[out] ec A, (U BRIE A REATIEHR, AF6: ) MEEREITE; 2) #88MEF

executeCommand() [1/2]

template<class Command >

void rokae::BaseRobot::executeCommand(  std::initializer list< Command > cmds,

error code & ec)

PAT R Z KENTES, RHENHASLZIITaHIZE)

B2 Command J&Z3j#542%: MoveJCommand | MoveAbsJCommand | MoveLCommand |
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MoveCCommand | MoveCFCommand | MoveSPCommand;

M [in] cmds $§4%1%, RYFHINECHN 1-1000
[out] ec 4HiRHD, [ BRPATEIAOES R, G 1) RZERE A 2) F§ 4N EBURTT; 3) HL2s N4 EmiR
AT LEES), FnEa Ll

executeCommand() [2/2]

template<class Command >

void rokae::BaseRobot::executeCommand(  std::vector< Command > cmds,

error_code & ec)

PUT SRR E KB4, HAENLE AL aRiEE)

ERSE Command iZ3)#§4 2% MoveJCommand | MoveAbsJCommand | MoveLCommand |
MoveCCommand | MoveCFCommand | MoveSPCommand;

¥ [in] cmds 845, RTFHNECH 1-1000
[out] ec HHIRMD, SURBHAAT AT MIER, GLHE: 1) WESERE N 2) 38 S MNEURSE; 3) HLa8 A\ iR
AT EES), s B

setDefaultSpeed()

void rokae::BaseRobot::setDefaultSpeed ( double speed, error_code &ec )
BOEBINISEEREE, WIAGME Y 100

HE# R 2o m A B K T PE AL mum/s), [ B0 B0 ke
2% lin] speed 12 AR 2 MO £ V0 BB A Bk ok F 1 i 25 B 43 B (0, 40001(HHME), (0,

7000](Tok) o SEFTERAE B 4 LI 432 5 ANBIYE R < 100 : 10% 5 100 ~ 200 : 30% ; 200 ~ 500 :
50% ; 500~ 800 :80% ; > 800 : 100%
[out] ec HiRfG

setDefaultZone()

void rokae::BaseRobot::setDefaultZone (double zone, error code & ec )

BOEBRAEE X

R SRR R B XA (A mm), F B0 T ot A BCE, WY 0 (fine, TTHEHS
X)

28 [in] zone %N AXZHHATIER K. H5 X402 RANIBrA 2T [0, 2001, HEH D

Ebk 7 4 ANVER: <1:0 (fine) 5 1~20:10% 3 20~60:30% ; >60:100%
[out] ec #5iRAG

setDefaultConfOpt()

void rokae::BaseRobot::setDefaultConfOpt(bool forced, error code &ec)

VB S T8 FH A AC B 250908 (confData) TH IR . WIUAME N false

¥ [in] forcedtrue -{{i FHiZ AT 41 confData TH5H i < /R RUALIAR, Ak 5 2R WO IR [H1454%; false - A
EIT, TR S UM URROES 4 v i A7) FEE P S
[out] ec #5iRAY

setMaxCacheSize()

void rokae::BaseRobot::setMaxCacheSize(int number, error_code &ec)

BEBRGAARS M RAGE BRI O BR AR N, FUPFROTEREI[1,1000],  #I6{E N 300,

VEfR WIRHOTEZ T, AT LA ANEUE, 5 H 2 R A K S B8 N IE g5 ks W
RERPATHIIES, 7 moveStart()Z4k£E;
2% [in] number 4§

[out] ec #5iRAG

setAutolgnoreZone()

void rokae::BaseRobot::setAutolgnoreZone(bool enable, error code& ec)
WEIBEE RGBT X . WIRHEN true
e [in] ~enable true - F LI FEES X | false - 42 A0 #4625 1X
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[out] ec 4HiIRHG |

adjustSpeedOnline()

void rokae::BaseRobot::adjustSpeedOnline(double scale, error _code &ec)

AN NS, JRsem B 4224,

28 [in] scale iZZhig 4 HIREERIELG], JERE 0.01- 1. i HE scale A 1 I, HLAE K LABGAR R AR
[out] ec #5iRAG

getAcceleration()

void rokae::BaseRobot::getAcceleration(double &acc, double &jerk, error code &ec)
BRI I 0/ B AT o om i
2% [out] acc F ST MR B [ E 25t

[out] jerk ZZLTH B FFIMIANIEE 1 25 Ll

[out] ec HiRfG

adjustAcceleration()

void rokae::BaseRobot::adjustAcceleration(double acc, double jerk, error_code &ec)

WSS F AR AR L . IRAENLAE NS S P, AT IEAPITRIRS AL, T

2K [in] ace RAFBAREHE 40 b, HFH[0.2, 15T, BRI ARES, B HIRER R RS
[in] jerk RGN HIIIEREE B E 43 b, TaRE[0.1, 2], H TS EIA SR, H3ISCH R T RRE
[out] ec #5iRAG

setEventWatcher()

void rokae::BaseRobot::setEventWatcher(Event eventType, const EventCallback &callback, error _code &ec)
BB AN A [l R £
2% [in] eventType FAf2 A

[in] callback AbFE 44 ) =1 R K. R
1) X%} F Event::moveExecution, [F]1ff b8 £ 7E [F] — AN LR FEIAT, 17 18F e bR B0H A $hAT I 1) 30 A

1E;
2) Event::safety JUJBEXM 7 R [, G AT I 18] 14 PR 1)
[out] ec #&iRAY

queryEventInfo()

EventInfo rokae::BaseRobot::queryEventInfo(Event eventType, error _code &ec)
EMFME L. 5 setEventWatcher() Bl FIFR AL FIE BAHE, X HEXME DR B BRI

25 [in] eventType 4257
[out] ec HiiRhY

EH PR

startJog()

void rokae::BaseRobot::startJog ( JogOpt::Space space,

double rate,

double  step,

unsigned index,

bool direction,

error _code &ec )

IR jog HLas N, R E VI3 T3l fE .

VERE WML DI HSS AT RIZ3) 5, BRI ARG EE BTzl #AZBHA stopOKE K jog
BAE, BINLEA S —EAET jog MISFTIRE.
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5

[in] space jog ZHALKR R
1) TH/TAFAs AR & 48 R setToolset();
2) Lok o\ B ML AR xMateCR/SR N il HL AL S M B &R R AL @ 07 3 Jog -
Space::singularityAvoidMode, Space::baseParallelMode
3) CRS FlLE! S RFPAT 2 HaE 0 Jog:  Space::baseParallelMode
[in] rate JEZE, Yl 0.01-1
[in] step K. Bfi HR/RFME-ZK | - BRRT OMW, ARE LR, WAy
WL NTVELREE jog 22 BATIF 1LIEE)
[in] index HRIEA[F 1] space, ZSEE LT
1) tHEFARAR 3R, FR AR 7 VE AR R, T H T A AT &
a) 6 HHLAL: 0~5 S} XL X, Y, Z, Rx, Ry, Rz. >5 QRS H)
b) 7 FHLAL 6 FAFRMF 5T, >6 IRRIMBHCE )
2) BhZEIR): RAF S, M 0 JFIRTHEL
3) B A AR 5~ A i A
a) 6 FHLEY: 0~5 23ISR X, Y, Z, J4(4 %), Ry, 16(6 %)
b) 5 5HAHLEL: 0~4 2» BN X, Y, Z, Ry, J5(5 )
[in] direction RIEAF N space Fl index, Z%SEEH LINF:
1) A S RNEEE J4: true - £180° | false - 0°;
2) AT FERE R 14 & Ry: true - £180° | false - 0°
3) HE, true- IE[A | false - fi[A]
[out] ec HiRAG

setAvoidSingularity()

void rokae::xMateRobot::setAvoidSingularity (AvoidSingularityMethod method, bool enable,
double limit, error_code &ec )

void rokae::StandardRobot::setAvoidSingularity (AvoidSingularityMethod method, bool enable,
double limit, error_code &ec )
TIF/R M & 7 R D Re . R O& T84 LAY

1) MU e S Fr TolksSHl, xMateCR Fl1 xMateSR 75417 ;

2) AR AS: SR NI

3) B I Rh: SCRE DAL HIPLY

5

[in] method #F 77K ik 77 2
[in] enable true - FTHFIHEE | false - e P1. KT D04 e J5 3, FTIF 2 AT EMG LR 4 flsd T Z 47,
[in] limit A FFELET 0, ZSEE X H108:
1) HHE LA U AR 2, S (0, PT*2], Hfrol
2) ks [l kb: BUREEAR, SER[0.005, 10], Bk
3) WOfhte: LS5
[out] ec #5iRAG

getAvoidSingularity()

bool rokae::xMateRobot::getAvoidSingularity  (AvoidSingularityMethod method, error_code &ec)

bool rokae::StandardRobot::getAvoidSingularity ~ (AvoidSingularityMethod method, error _code &ec)
A 1A T S 7 AR S

4 [in] method 7 55 HLEE T 77 =
[out] ec HiRfG

R true - CFTHF | false — & K]

getAvoidSingularity()

bool rokae::xMateRobot::getAvoidSingularity  (AvoidSingularityMethod method, error_code &ec)

bool rokae::StandardRobot::getAvoidSingularity ~ (AvoidSingularityMethod method, error code &ec)
) 75 b T R A 5 s RS

50

&

[in] method #F 5K /7
[out] ec HiRfG

true - LT TT | false — T3 M

checkPath() [1/3]
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std::vector<double> rokae::BaseRobot::checkPath(const CartesianPosition &start,
const std::vector<double> &start_joint,
const CartesianPosition &target,
error_code &ec)
I8 R KPR R AT, EAPE. SCRESHL IR IR F b S S a4
2% [in] start 244 £
[in] start_joint AZ4A%H A [INEE]
[in] target H #5
[out] ec HiRfG

& RS A E AR A, TR A

checkPath() [2/3]

int rokae::BaseRobot::checkPath(const std::vector<double> &start_joint,
const std::vector<CartesianPosition> &points,
std::vector<double> &target joint calculated,
error_code &ec)

Bl A FLER B
2% [in] start_joint EL4Afffy, SAL[INE]

[in] points BR/RKENAL, BATE 2N, BRGNS
[out] target_joint_calculated ZH AU IEIL . R [FITHE HK H bRfl
[out] ec 5 2RI J5E P

BE PR, R[] points T F B AL FRR. JUEHESLER 0

checkPath() [3/3]
std::vector<double> rokae::BaseRobot::checkPath(const CartesianPosition &start,
const std::vector<double> &start_joint,
const CartesianPosition &aux,
const CartesianPosition &target,
error_code &ec, double angle =0.0,
MoveCFCommand::RotType rot type = MoveCFCommand::constPose)
Kt R/RPUB R AL, WIEEI B SRS, REIE B bR AR
24 [in] start ATUGE A
[in] start joint ARAfFH A (5]
[in] aux ffBh
[in] target H A5
[out] ec #5iRAG
[in] angle &FMATAE, AETEMACERLR 2R HL
[in] rot_type 4= [l e % Y

& PRSI A E AR A, ORI A

8.3.3 SLHfiZa=H

getRtMotionController()

template <unsigned short DoF>
std::weak ptr<RtMotionControlCobot<DoF>> Cobot<DoF>::getRtMotionController ~ ( )

std::weak _ptr<RtMotionControllndustrial<6>> StandardRobot::getRtMotionController()
g SErF I AP 2852, T Be S BIAR T EEAT SE i R A SRR A

R FrAEE SR, F A EA S FEH MR EIX G, AR EAR R T WAL 38 A E
% disconnectFromRobot(), V)4 E4ESEif 2 )i 0aE, (EM IR EAE 2 f5 AT SER R e
LIEREE R

B Tl g 4

R RealtimeControlException  fill 7 RtMotionControl SEB 2R, T P45 ) #

ExecutionException V&5 V4 2|52 I 32 5)) 428 il L 2
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reconnectNetwork()

void rokae::MotionControl< MotionControlMode::RtCommand >::reconnectNetwork ( error code & ec )
R B SN 4 ) e 05
5 [out] ec 4&iRNG

disconnectNetwork()

void rokae::MotionControl< MotionControlMode::RtCommand >::disconnectNetwork ( )
W IT 55 SN 4 IR S5 S B, SR PR RIS A & K0 i o (BRI WTITRINLAS NROIESE . HHLas AAEIZ ),
Wi J& SRR 1EIES o

setControlLoop()

template<class Command>
void rokae::MotionControl< MotionControlMode::RtCommand >::setControlLoop (const
std::function<Command(void)>& callback, int priority = 0, bool useStateDatalnLoop = false )

A PSSR SE 5 T R

R 1) ol B BURE 44 T 1 220 N Rz Bl 4 RIS ROV R B AR B . SDK X iR [MME HEAT g
WAEB R ROR R 35
2) JointPosition {15 M EERAL KL, N Torque 65 AR 2 K BE R ATHL 8% N BB R 45
AR, B4 W] R A& B KA 4
3) —IBBIEIALE IR, AT LB IR [F] ) Command.setFinish()ff) 7 sUKAR IR, SDK #8457 {5
1E3E 3 LR A5 1k F el 3 o £

BRSH JointPosition | CartesianPosition | Torque

S [in] callback [F198 5. MR #4 3 (RtControllertMode) AN R,  BERBMEA 3 Fh: 575 /4 &
IRDLES/ T FLAR R RO B A R B R R e &, pos AAHRARRT T2 AGKR RIUALZ
[in] priority 1E&MRAEH, 0 AT E . SEUL LML LN HIE RGN A%, HXEREST
Ep sl & HE RS R
[in] useStateDatalnLoop /2 75 s ZE 1L J& M N IS HCIRAS B . 4B BN true -
1) xCore-SDK % 7E [Fl i o % 2§ 57 35T S B IR 4 4043 (updateStateData()), 7 5] 1 i £k 4 B %

getStateData() R 7];
2) R A B ik M N A dE H A #E — 3, SN 1ms: startReceiveRobotState(interval =
milliseconds(1));

startLoop()

void rokae::MotionControl< MotionControlMode::RtCommand >::startLoop (bool blocking = true )
THR BT AR S5

S8 [in] blocking #&75BHZE LR B 26 A2 . B MR FELERE, TR stopLoop()f5 LR FEAE 45,
T NTEIEIFAR N — ARG A .

=% 1 RealtimeControlException @i K% W 2% 5 ¥, B & 280 5 hil R U DL IS, S ST 2R
RSN R R

stopLoop()

void rokae::MotionControl< MotionControlMode::RtCommand >::stopLoop ( )
{5 BT RS PR R AT 55
FH RealtimeControlException  $44Tid F& 1 & 2E 7o

startMove()

template <WorkType Wt, unsigned short DoF>

void RtMotionControl<Wt, DoF>::startMove ( RtControllerMode rtMode )

R R, WS NERITIRZS), EEBIRRAT IR Za T ME O WA E OPLS AR 2L BTG

123, M AHENm L REFA IR,

basy 1) 7£ startMove Z i B K 2 B K ik BL B 47, B vE PP 1 2 B S5 55, W E 58 R 1M
startMove(). LI startMove JE AT IHARTE @ T RS R, 1IN T HRAEERAE . IERI{S LT 002
il stopMove; 2) W R & A i@ startReceiveRobotState() % B E U AR A EHE, A R &8
HRHE

E 4 lin] rtMode Ffiliiat




ROKALE=

-3 RealtimeStateException L& 45125012 5 5 &= & 1
RealtimeParameterException 18 i€ T A~ SRR il #5 20
RealtimeControlException 2|28 LU 2 i, £ T s iU

stopMove()

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

Blas N1z, A= 1 P o RIRig 3 2.

bay 534b, JointPosition/CartesianPosition/Torque &4 1 i@ i setFinished AR IR — IS BHEIRLE R, FiiR
JE&HLgs N 1LES),  2IIBCRAIA M stopMove)—#E. MR BUUH T semtaidl, AU T
(FIEESERE SR 4

startReceiveRobotState()

template<WorkType Wt, unsigned short DoF>
void rokae::Robot_T::startReceiveRobotState (std::chrono::steady_clock::duration interval, const
std::vector<std::string>& fields)

LR AT IR R SRS BE . PHEESSAR IR B — i 2., ERTRS (8] 3 8

ZH [in] interval 215 KR KA SRR, AVFOMK: 1ms2ms/4ms/Sms/1s
[in] fields B AIAL 28 MR S EIE, R KB K BN 1024 A5 . SCREUEE R 2 RR I
data types.h, RtSupportedFields

=51 RealtimeControlException W B T ASCHRFHPRASHIE . BWLSE AN TEI R AOREHE . BUA K
it 1024
RealtimeStateException LT UA R IEHI ;s BRI J5 75 A I 21 58 — Wikcis

stopReceiveRobotState()

void rokae::BaseRobot::stopReceiveRobotState ()
for I BRSSP RS B, RN 5 ks . m] AT SR B RS e

updateRobotState()

unsigned rokae::BaseRobot::updateRobotState(std::chrono::steady_clock::duration timeout)

B RS REE S . e 8 IR AT, RGBSR I BOE K ARk, DASREURCRT

OEAET

2% [in] timeout i i 8]

BE R EAE KB . an SR AT A VR B, A4z 18] 0,

FH RealtimeControlException  JCiE B BRI BIMEE A iR S BOCEMAT
getStateData()

template<typename R >
int rokae::BaseRobot::::getStateData  (  const std::string &fieldName,

R & data)

LA IR 2

R VERH M data 0B ARG 7 5.

RSB R gurpm

24 [in] fieldName ¥4
[out] data %U{E

R El EIGEIE 4 BkIEL startReceiveRobotState() ¥ B N EAZIR N  BZEHE AR R A,
IRE-1. BIhEEEGRE 0.

FH RealtimeStateException P24 1%

Moved()

template <WorkType Wt, unsigned short DoF>

void RtMotionControl<Wt, DoF>::MoveJ ( double speed,
const std::array< double, DoF > & start,

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

Move] 154, ERHURIEEAR, FEZIX target Z BT T AL TRRIRRZS . ARz sl bk A el 15 1L PR SRR IR
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=,

e 54 [in] speed &S LLfi 24
[in] start FCLERTMEE, FTERNLANUHIOTMEE, AHNARREG T .
[in] target HL&S AN H bR

FHE RealtimeMotionException  HL#% NIz slid F ok A 4R

MoveL()

template <WorkType Wt, unsigned short DoF>

void RtMotionControl<Wt, DoF>::MoveLL ( double speed,

CartesianPosition &  start,

CartesianPosition & target )

MoveL #54, ERHUBRIERAS, TES)X target < HTAL T4 T-BHEEIRAS . RSB PR B SR A1 LB FRRS IR IR

ES
e [in] speed 3 LA AL, Y5 0 - 1
[in] start FRAEA7Z, FHERNIE N UATALL, HNATREIERS . WRKET TCP, A%
& TEAER T HEARNT RIAL S
[in] target HL28 N HFRI % . FIFAIREE T TCP, NAE TCP AR T HALNR RN 4
FHH RealtimeParameterException #2455 H AR 5S4 1R
RealtimeMotionException  HL#% NIz slid F kA 4l iR
MoveC()

template <WorkType Wt, unsigned short DoF>

void RtMotionControl<Wt, DoF>::MoveC ( double speed,
CartesianPosition &  start,

CartesianPosition & aux,

CartesianPosition & target )

MoveC 154, 1EFIiX target Z AT TIHEERDS . anRig ) o R AR HHEKG 7 1L B 2R FRIR ]

¥ [in] speed 3 LU 4K
lin] start HLESNABUARILE, FE RN SRTAL. WIREE T TCP, M4 Pi%e TAM T
HEALR RIS

lin] aux HLESAMHBNALIA. FEGFEE T TCP, RZ TCP X THEAMR R 1A%
lin] target HLASA FARRIA. FIFRAIERE T TCP, WA TCP HX THEALNR R IR &
SR RealtimeParameterException 4 B 52, JEid b4 H [ I £
RealtimeMotionException  HL#% N I& sli #2 o & A 4 i

setFilterLimit()

template <WorkType Wt, unsigned short DoF>
void RtMotionControl<Wt, DoF>::setFilterLimit( bool limit rate,
double cutoff frequency )

B BRIEIE S
M [in] limit_ratetrue - FRIEIT /5
[in] cutoff frequency #IFIFHK . JEFZE 0~ 1000Hz, #i¥ 10~100Hz.
BE true - € K
setCartesianLimit()

template <WorkType Wt, unsigned short DoF>

void RtMotionControl<Wt, DoF>::setCartesianLimit ( const std::array< double, 3 > & lengths,

const std::array< double, 16 > &  frame,

error code & ec)

WEHRRTWEH X, @ik EXIEEs i, g, PSR TCP A5l 24 X
R, FHLERE SR AL

24 [in] lengths A TXHLK TP TER, AR XYZ, 8 K

[in] frame %24 XIF AT M DoAB R T AL AR A7
[out] ec HiRfG
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setJointimpedance()

template <unsigned short DoF>

void RtMotionControlCobot<DoF>::setJointImpedance ( const std::array< double, DoF > & factor,

error code & ec)

B S (] B o R e B bTs sl AR 3L

¥ [in] factor®h == W P L F o ff : Nm/rad
xMateErPro L5 K RIEE 4y { 3000, 3000, 3000, 3000, 300, 300, 300 }
HABHLIL K RIE 9 { 3000, 3000, 3000, 300, 300, 300 }
SR R RS AR SEREIRESH R R, W EREEINR, 2N T R 5.
[out] ec #iRAY

setCartesianlmpedance()

template <unsigned short DoF>

void RtMotionControlCobot<DoF>::setCartesianlmpedance ( const std::array< double, 6 > & factor,

error code & ec)

BB R R BB R B, SRR B BTSSR AR L

ZH [in] factor f# - /K 45 1a) BEL #7042 H1 B %L, HOKAE N { 3000, 3000, 3000, 300, 300, 300 }, Bf7: N/m,
Nm/rad

[out] ec #5iRAY

setCollisionBehaviour()

template <unsigned short DoF>
void RtMotionControlCobot<DOF>::setCollisionBehaViour ( const std::array< double, DoF > & torqueThresholds,
error code & ec)
Ve E R R R R T R AR BRI A, i AR . AR EIREE, PedIE S TR F IS,
HLLIL R IR A T AR
vt [in] torqueThresholds &5l il {8, #1467 N
xMateErPro HLZ 5 KAE A { 75, 75, 60, 45, 30, 30,20 },
AL R KAG M { 75, 75, 45, 30, 30,20 }
5 B B KB M { 75, 75, 45, 30,20 }

[out] ec H5iRfG

setEndEffectorFrame()

template <WorkType Wt, unsigned short DoF>
void RtMotionControl<Wt, DoF>::setEndEffectorFrame ( const std::array< double, 16 > &  frame,
error code & ec)

BB AT ST T AR 2 IR0, W TCP S S SRR E, M AR S SR E.
2% [in] frame FKIHATIALBR ZAR T T35 22 AAR R (MO FFUCHEIE, BA47: rad, m

[out] ec HiRfG

setLoad()

template <WorkType Wt, unsigned short DoF>

void RtMotionControl<Wt, DoF>::setLoad ( const Load & load,

error code & ec)

BB T HMGER G SO . B AR S S A FEECE, MBS NE R EIRE RN E.
2% [in] load f#F(ES

[out] ec #5iRAG

setFilterFrequency()

template <unsigned short DoF>

void RtMotionControlCobot<DoF>::setFilterFrequency ( double jointFrequency,
double cartesianFrequency,

double torqueFrequency,

error code & ec)
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ROIKALE
W EHLE AT SRR, FRFETE L. RVFIITER: 1 ~ 1000Hz, #i % E Y 10 ~ 100Hz.
o [in] jointFrequency J&-Tif & Uk #L LARA, AL Hz

[in] cartesianFrequency /K 25 A4 B HIENBULANAR, FAL: Hz

[in] torqueFrequency J<H5 AHIAIEIBULANAR, PAL: Hz

[out] ec #5iRAG

setCartesianlmpedanceDesiredTorque()

template <unsigned short DoF>

void RtMotionControlCobot<DoF>::setCartesianlmpedanceDesiredTorque( const std::array< double, 6 > & torque,
error code & ec)

BCE ARy, AR R 2 ] BT Bl A3k

o lin]  torqueffiF/R % MR WIEE 77, SO VFIITEFE { £60, £60, £60, 30, £30, +30 }, HLA7: N, N'm

[out] ec &&iRAL

setTorqueFilterCutOffFrequency()

template <unsigned short DoF>

void RtMotionControlCobot<DoF>::setTorqueFilterCutOffFrequency ( double frequency,
error code & ec)

BEIEN S

2% [in] frequency FRVFHIYER 1~ 1000Hz

[out] ec H5iRfG

setFcCoor()

template <unsigned short DoF>

void RtMotionControlCobot<DoF>::setFcCoor ( const std::array< double, 16 > &  frame,
FrameType type,

error code & ec)

WENEE NI AN R
2% [in] frame F743AK bR ZARNT T3 24 AR 2R A8 4
[in] type &5, $REMAAAR RAIIFEAES IR R, S
1) tHFLALAR & FrameType::world;
2) T.BA4}R R FrameType::tool;
3) #1444 R FrameType::path (JJ34T 55 A b R 5 2 ERER P B I F2)
[out] ec HiRfG

automaticErrorRecovery()

void rokae::MotionControl< MotionControlMode::RtCommand >::automaticErrorRecovery ( error code & ec )
SRR EAE, HEREHLEA.
E 4 [out] ec F&iRNG

setRtNetworkTolerance()

void rokae::BaseCobot::setRtNetworkTolerance ( unsigned percent,

error_code & ec )

BB RS E 318 4 W 4% 2R RS, B RobotAssist - RCI ¥ B 710 A1 A7 0 £ R B, 1576 V) 2
RtCommand AT HEAT B, WAL

28 [in] percent FVFHIIER O - 100

[out] ec #5iRAY

useRciClient()

void rokae::BaseCobot::useRciClient ( bool use,

error_code & ec )

A RCIZ i B4R O . il SDK W B i@ s b sem i /5, Tk 5 RCT & P s HLas
No HAMAERKTFER, AEDHRIFELN B, WD . RS RobotAssist L JF RCI Djfg, AP




A fgiF RCI % 3

ROKALE=

2% [in] true - P)RBIFEHE AR
[out] ec 4HiRHG

use

hasMotionError()

bool rokae::MotionControl< MotionControlMode::RtCommand >::hasMotionError() noexcept;

S BERE B R R B AR

& [H] true - H AL
8.3.4 BfsHEX
getDI()

unsigned int port,
error_code & ec)

bool rokae::BaseRobot::getDI

( unsigned int board,

AR RN E S

¥ [in] board IO R F5
[in] port 1555
[out] ec 4HiRHG

R E true-JF | false-K

getDO()

unsigned int port,
error _code &ec )

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

T RS S

¥ [in] board IO #F5
[in] port {5515
[out] ec 4HiRHG

R E true-JF | false-K

setDI()

unsigned int port,
bool state,
error_code &ec )

void rokae::BaseRobot::setDI

( unsigned int board,

WEMTFERANES, DO HBRFT I AT LA B (W setSimulationMode())

2 [in] board IO & F 5
[in] port {55415
[in] state true-JT | false- %
[out] ec 4HiRHG

setDO()

unsigned int port,
bool state,
error code & ec)

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

WEA TR ESE

SH [in]
[in]
[in]
[out]

board 10 1R 55

port {553 5
state true-JT | false-5%
ec HiiRMG
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getAl()

double rokae::BaseRobot::getAl( unsigned board,
unsigned port,
error_code & ec )

iV DN PN RS
28 [in] board IO #F5

[in] port 15535

[out] ec HiRfG

pUAE EReAl!

setAO()

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

double value,

error_code & ec )

wEEN R ES

28 [in] board IO #F5
[in] port {555
[in] value #iHifH
[out] ec #5iRAG

readRegister()

template<typename T >

void rokae::BaseRobot::readRegister ( const std::string & name,

unsigned index,

T & value,

error code & ec)

BT AEARE . TR, TSN, BRGNS, IR SRR AR AL,
value f& XX} R 2R vector, index {EL# 200 o

RS T SR

¥, [in] name ZFf7a%4FR
[in] index #HRINEMFERIATILE, MNOTFIE. THWMBASIRE: 1) BRI HEAH
KJE; 2) FARAZEALE index KTF 0
[out] value ZFf728%ME, AVFHIZKELHE bool/int/float

[out] ec H5iRfG

writeRegister()

template<typename T >
void rokae::BaseRobot::writeRegister ( const std::string & name,
unsigned index,
T value,
error code & ec)
BEFGHE. TENANFERE, TGN, SRR BAFARBATE TR, MRESNENFERU
2H, value & N X B ZRAY 1) vector, index {H# 25 .
EiRSH T SAH{EER
BH [in] name %77 2844 5K
[in] index $CHZAI, W OTFME. TOIBRMES . 1) K5 EUMALKIE 2) 5178 52K
ZH{H index KT 0
[in] value BAHIEUE, FREFHIZERAE bool/int/float, F std::vector<bool/int/float>

[out] ec #&iRAY

setxPanelVout()

void rokae::BaseCobot::setxPanelVout (  xPanelOpt::Vout opt,
error_code & ec)




ROKALE=

W B xPanel XfAMIEFBEA . i A MBS RF xPanel ThEE, AN CREFIPLIL 258 B4 1R Y
S8 [in] opthz
[out] ec #&iRAY

setSimulationMode()

void rokae::BaseRobot::setSimulationMode(bool state, error_code &ec)
[Ea RPN RN N
Esin [in] state true - T JT | false - 2% /4]

[out] ec HiRAG

getKeypadState()

KeyPadState rokae::BaseRobot::getKeypadState(error_code& ec)
FRPCRIIAERE, A SFRINIAL 23R P 5 R AD

¥ [out] ec 4&iRNG
p Al RIGFBERPIRAS . RImHBEHR S W (xCore ML NIEHI RGUEH F M) ARuITFHIEIR.
setxPanelRS485 ()

void rokae::BaseCobot::setxPanelRS485(xPanelOpt::Vout opt, bool if rs485, error _code& ec)
{8 CR T SR K3 485 {5 IAE, R EBSAMMSHACE, WilidbiE #7280 E
25 [in] opt AFSMEHEER, 0: Ak, 1. (RE. 20 12v. 3: 24v

[in] if rs485 #: 1 TAEREN, REHTIF A 485 W15

[out] ec H %MD

XPRWModbusRTUReg ()

void rokae::BaseCobot:: XPRWModbusRTUReg (int slave_addr, int fun_cmd, int reg_addr, std::string data_type, int num,
std::vector<int>& data_array, bool if crc reverse, error code& ec)
JEIT xPanel KU S modbus & 1748

ZH [in] slave addr B4 M1 0-65535
[in] fun_cmd ZEERS 0x03 0x04 0x06 0x10
[in] reg_addr 7 {72tk 0-65535
[in] data type SZHFAUEHEZER int32. intl6. uint32. uintl6
[in] num — JOESHRIEF AR A4 0-3, FEBLUA intl6/uintl6 I, FAH 3 KELH
int32/int32. floatfy, HA N1, THEERDN 0x06 i, LhSEI

[in/out] data array 3% BRFEUSCEIE F9%04L, 3F const, IHEERL A 0x06 i, R A b A4 A $dE 0],
BERF num FIMETCRLG BR T 0x06 ZHAEETS, K/NFRES num ULAC

[in] if crc_reverse f& 7524 CRC ARUR 1AL, BRI false, D% FOKu TH 75 2R ¥

[out] ec H5iRfG

XPRWModbusRTUC il ()
void rokae::BaseCobot:: XPRWModbusRTUCoil (int slave addr, int fun_cmd, int coil addr, int num, std::vector<int>&
data_array, bool if crc_reverse, error_code& ec)
il xPanel K335 modbus £ B 8 E Hd A
¥ [in] slave addr B4 Mt 0-65535
[in] fun_cmd ZHERS 0x01 0x02 0x05 0xOF
[in] coil addr £k Bl B8 28 Hicn A\ 27 17 2% Hidik: 0-65535
[in] num — YOS S 26 B 2 B N BN 0 (0-48) , DhRENS 0x05 I, A G2

[in/out] data array & IXiEMCEHE %L, JE const, IHAEERD N 0x05 B,  FAd A b 41 %k 0],
JEBT num FMETERL, BR T 0x05 Thaehd, K/NTHEZES num JLHEC

[in] if crc_reverse j& 7524 CRC AU AL, BRI false, DH FORun TH T B R ¥
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[out] ec &5lG |

XPRS485SendData ()

void rokae::BaseCobot:: XPRS485SendData(int send_byte, int rev_byte, const std::vector<uint8 t>& send_data,
std::vector<uint8 t>& rev_data, error code& ec)

i3 xPanel A ELE A% RTU Pr i BREHR

o [in] send_byte KiEFFIKFE 0-16
[in] rev_byte #EW7 1K 0-16
[in] send_data A&i%7 45 S G 75 22 A0 send_byte 41—
[out] rev_data 2T HHE S K JE T A rev_byte 40— 5L
[out] ec HiiRfY

8.3.5RL I

projectsInfo()

std::vector< RLProjectInfo > rokae::BaseRobot::projectsnfo (error _code & ec)

) THENLH RL TG AT

e 54 [out] ec #5iRAG
& TRE B, %80 08 AR [ % 51 %
loadProject()

void rokae::BaseRobot::loadProject( const std::string & name,
const std::vector< std::string > &  tasks,
error code & ec)

hngk TR

¥, [in] name LFEHAHK
[in] tasks ZEITHMES . ZSHLTHEE, TEENT, BWGERIT TRE.
[out] ec #5iRAG

ppToMain()

void rokae::BaseRobot:: ppToMain( error_code &ec )

TEF TR B 2 main. IS, SAFHEH ST o8 TR/ IR M), REZEI (WAL TR/ E, BRI I [0 B 5E 24 10
e

2H [out] ec FfiRiG. HRAGREIRALIE LA, AR B RL %R, BENEAESHR. o
JEIT queryControllerLog() & #44 i H .

runProject()

void rokae::BaseRobot::runProject (error_code &ec )

THGIBAT AR L%

28 [out] ec #5iRAY

pauseProject()

void rokae::BaseRobot::pauseProject ( error code &ec )
s T TR

2 [out] ec #5iRAG

setProjectRunningOpt()

void rokae::BaseRobot::setProjectRunningOpt ( double rate,
bool loop,
error_code &ec )

B TR RIS AT A A X
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2% lin] rate IZ4THEZ, WiFE 0.01-1
[in] loop true - fEIIAAT | false - HLIRIAAT
[out] ec #5iRAG

toolsInfo()

std::vector< Work ToolInfo > rokae::BaseRobot::toolsInfo ( std::error code &ec )

AW TR TAGEE

2% [out] ec H5iRfG
B E TEASBAIR, £ ARMEBAE LA G TR, R EBRL T A tool0 FIE &
wobjsInfo()

std::vector< WorkToolInfo > rokae::BaseRobot::wobjsInfo( std::error_code &ec )
AW G AN TR TAME S

2% [out] ec 4&iRNG
B TAHE B, FARINBAT T TR 018 TR, WE[E %5 vector
importProject()

std::string rokae::BaseRobot::importProject (const std::string &file path, bool overwrite, error_code &ec)
F A ) RL TAR 4 (-5 N4l 5 . PHLEESERI S N 58 ER K
¥ [in] file_path A<Ml zip E4HELERTR, SCHER/ME 10M LY

[in] overwrite /& A ot A&, K. Hib: &: HIEMHZ

[out] ec H5iRfG

p A T4 (tnBshEas, REEAGSZERD

removeProject()

void rokae::BaseRobot::removeProject (const std::string &project name, error_code &ec, bool remove_all = false)
M B4 1 2% B RL 72
2 [in] project name T.F£44

[in] remove_all 25 MERFTE L, GREEHZ false

[out] ec HiRfG

importFile()

std::string rokae::BaseRobot::importFile (std::string src_file path, std::string dest, bool overwrite, error_code &ec)
AR B R]S . PHEESE R 358 R I
3 [in] src_file path AHWSCPFERAR . SCHFK/NE 10M BLPY
[in] dest HixriEtE
1) &4 RL T2 .mod SUHF: project/| THE44/[T45 4 1</[mod U4 1>
2) f&%i RL T2 json/.xml/.sys # 3T B ST project/[ LR </[SXH41>-
R WCE SO BRI, LT 45 S 4 L A2 "task. xml "
[in] overwrite 7 i [F] % SCA4: true - 7 5 | false - HAIE M4 . {X.mod X FFHEIE M4
[out] ec AHB ST AIALE; SCHRS SUER UR; ARG HARBR AR AT & 2R 4E
A SN e

removeFiles()

void rokae::BaseRobot::removeFiles (std::vector<std::string> file path_list, error_code &ec)

T B8 R SO . v TR xml, json ZFFCE SCHAREMIBR, HAEE
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S8 [in] file path_list SCAFER AR IF 3R, BANSCARERAR N R :
1) MBS TREFAESS N .mod SCAF: project/[ TRE /[E4544 1/ [mod SCAH44]
2) MIFERIE TRERAT S project/| LIEA VLS 4]

[out] ec Z Kk AR BN 41 1R . TREEAE 55 B ATFAE AR [ f iR 1Y

setToollnfo()

void rokae::BaseRobot:: setToollnfo (const WorkToolInfo &tool _info, error_code &ec)
BESRTAGE, SUg/RE RL TRS TAMEE BERARGEE
* @note T H:
* 1) &R TR g SO 16 M &R TR, #AFREEN "g_tool 0" ~"g_tool 15"
* 2)RL LRETH: HERMREI R 4R L, Aditadizs I wE THRTAR, gUHsRTA. Rfl&arH:
* o a) WELMBL—ATRE, BiE. NEAHRARERTAR, MWATHETH,
* by LRAATFENSE, fAENEH.
* o) WEEABHR TN TRECESCH, &0 RLIFAWRELHRIEF M TAMGE . JHARA B E X
i, BLEJEREHE A S RAT .
* 3) MAFRE THASELR
2H [in] tool info TEf5E
[out] ec &R LH—BALBRE RN, TP TR RE RN, g Etldsfs 7 TREIT
BB SHERBE ERINR TR, THREA —SHER T iR B4R

setWobjInfo()

void rokae::BaseRobot::setWobjInfo (const WorkToollnfo &wobj_info, error _code &ec)
WESRTAEE, SOg/RE RL TRS TAMIEE BRAREE

R 1) &/ T FEdlgs i 16 2R TAF, A4FK[E Y "g_wobj 0" ~"g_wobj 15"
2) RL TAETA: (AR GBI 42, ARUCET ZEORE TR, 2SR |’
LEZIRCR

a) HWELMEG— AT, HEE. REGHMARERITAN, HUWATREIE.
b) # LHEAAFENHTEE, fAENME.
o) MEMA B LM T4 E M, S0 RLIGSWRELEER M TEGE. HHE
ANBAC B SO, BB R B A S R
3) EASCHFFRBAHKCH AR R, 4R TR "g_user 0", TR TH-ERIAA "userframe0"
S [in] wobj_info TR

[out] ec FF R E TAEM, &R/ITA—BASRERY. TP TATRESBERK

8.3.6 tMEHEX

enableDrag()

void rokae::BaseCobot::enableDrag(DragParameter::Space ~ space,
DragParameter:: Type type,
error_code & ec, bool enable drag button = false)

FTITHE3)
eS¢ [in] space #az)7s ). 7S HESN SRR E a2
[in] type HizhZA!
[out] ec #5iRAG
[in] enable drag_button true - T HHBZ DL J5 o] LNEHAGSINL AN, A2 HAT R sd
disableDrag()
void rokae:: BaseCobot::disableDrag ( error code & ec )
KHIHES)
oY [out] ec HiRAG
startRecordPath()

void rokae::BaseCobot::startRecordPath(int duration, error code &ec)

TG el BE 4%
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28 [in] duration 442 BN, BAATFP, JURE 1~1800. 0k K R B A, BN 5 #2251k
Fibll, THEVIM stopRecordPath()R (5 1k
[out] ec 4%iRA%

stopRecordPath()

void rokae::BaseCobot::stopRecordPath ( error code & ec )
152 SR B AR, 5 SRR S D (G A R ) W B A e DRAFAE A
2% [out] ec H5iRfG

cancelRecordPath()

void rokae::BaseCobot::cancelRecordPath( error code & ec )
W SR, SR AF (R B AR O e B
2% [out] ec 4HIRHG

saveRecordPath()

void rokae::BaseCobot::saveRecordPath ( const std::string & name,
error_code &  ec,
const std::string & saveAs ="")

TRAF SR B O B A2
2% [in] name BEFELFR

[out] ec 4%iRA%

[in] saveAs Hdrds, WiLSH. QR CREILF—FERAREBHE R, WHHZA FRIFERE.
R AR BR AR, UK CLORAF O 44 8 "name" [ BR 4% L A 44 9 "'saveAs"

replayPath()

void rokae::BaseCobot::replayPath ( const std::string &name,

double rate,

error code & ec)

18 412 R

M EEshT8 4L, W replayPath 2 J5, 1A moveStart 4 &FFiHiE3).

2% lin] name ZE[RII K15 4 FR
[in] rate [RIFCHEZR, BT 3.0, | NEBAERIRHZ . FEYHEERT 18, 0JRE= A IK3) 3 6IE
BRBEE R

[out] ec 4HIRHG

removePath()

void rokae: BaseCobot::removePath  (  const std::string &name,
error_code & e,
bool removeAll = false )

TR CARAF (0B 2
ZH [in] name ZEEMMRAIHEIR LR

[out] ec §HiRIH. HERIEATEE, FRIGASYEN
[in] removeAll ZEMIERITABRIE, ATESHL, BT

queryPathLists()

std::vector< std::string > rokae::BaseCobot::queryPathLists ( error _code &ec )
i) ORI I A R AR R
2% [out] ec 4%iRA%

BE LRI, E VAT BRI [ %5 51 4

calibrateForceSensor()
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template<unsigned short DoF>
void rokae::Cobot<DoF>::calibrateForceSensor(bool all axes, int axis_index, error code &ec)

FIIHEZ)

2% [in] all_axes true - 5 5& AT 4 | false - HLldR &
[in] axis_index i N %, Y0, DoF), 1% 24 B kg 2 ik A2 3¢
[out] ec #5iRAG

8.3.7 S

forceControl()

template<unsigned short DoF>
ForceControl T<DoF> rokae::Cobot<DoF>::forceControl ()

TR
BE ForceControl T
getEndTorque()

template<unsigned short DoF>
void rokae::ForceControl T<DoF>::getEndTorque ( FrameType ref type,
std::array< double, DoF > &  joint_torque measured,
std::array< double, DoF > &  external torque measured,
std::array< double, 3> &  cart_torque,
std::array< double, 3> &  cart_force,
error_code &ec )
FECAET IFEE B
28 [in] ref type JUAEAHXTHIZE R
1) FrameType::world - R i A% th FLAL AR R ) 71445 2. 2) FrameType::flange - A i AH A 9% 2% £
1 /14645 E.; 3) FrameType::tool - Kui#%F T TCP &S HHE(E R
[out] joint torque measured %% & 5
[out] external torque measured %4k 7
[out] cart torque /K% FI%E [X,Y, Z], "L Nm
[out] cart force FHR/RZEIT[X,Y, Z], AL N

[out] ec #5iRAG

felnit()

void rokae::BaseForceControl::fcInit(FrameType frame_type, error_code &ec)

TR

28 [in] frame type J7¥%ALFRFR, SCHF world/wobj/tool/base/flange. T T{-A4%r & 1# H setToolset() 15
B RAR R
[out] ec #5iRAL

feStart()

void rokae::BaseForceControl::fcStart(error code &ec)

FUEE, fehitOZ S .

WFE R R HATIZENIE S, feStart():Z 5 ATHAT .

R, WIRAE feStart() Z BT iEIT moveAppend() K T8 3IT8 2 HARIT4RIZF), feStart 2 5k 22 AT IX L2 3] 17

4.
oY [out] ec HiRAG

feStop()

void rokae::BaseForceControl::fcStop(error code &ec)
FIE$E

oY [out] ec H5iRfG

setControlType()

void rokae::BaseForceControl::setControl Type(int type, error code &ec)

B s e
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ZH [in] type O - SREH | 1 - H-R/R PR
[out] ec #5iRAG

setLoad()

void rokae::BaseForceControl::setLoad(const Load &load, error code &ec)
BB YU I 58S B, feStart)Z 5 AT
2% [in] load F1#;

[out] ec HiRAG

setJointStiffness()

template<unsigned short DoF>

void rokae::ForceControl_T<DoF>::setJointStiffness ( const std::array< double, DoF > & stiffness,
error_code &ec )

BB AT . feInit():2 J5 18 F A= 2

FWH P KNEAR, ES% (xCore 5| RGLTF-M)  SetIntCtrIStiffVec #4115 B

¥ [in] stiffness &l

[out] ec H5iRfG

setCartesianStiffness()

void rokae::BaseForceControl::setCartesianStiffness(const std::array<double, 6> &stiffness, error code &ec)
VB R /RIEFTRIEE . felnitO)2Z )5 £ 2%
U KNIEARR, 52% (xCore HHIRLGFM)  SetCartCtrlStiffVec 154 15

2% lin] stiffness (KCH: XY Z 77 [IFEAT FTNIEE[N/m], X Y Z 75 [f1 B4 776 KB [Nm/rad)]

[out] ec HiRfG

setCartesianNullspaceStiffness()

void rokae::BaseForceControl::setCartesianNullspaceStiffness(double stiffness, error code &ec)

BEE W R/RE 2 E PR . felnit():2 J5 1 AR
2% [in] stiffness J5FH[0,4], KT 4 2BRINEEE Jy 4, ¥4 Nm/rad

[out] ec #5iRAL

setJointDesiredTorque()

template<unsigned short DoF>
void rokae::ForceControl_T<DoF>::setJointDesiredTorque(const std::array<double, DoF> &torque,
error_code &ec)

BEE ST S35, feStart()2 5 vl i
24 [in] torque Jy%E{H, YuFH[-30,30], HA7 Nm

[out] ec HiRfG

setCartesianDesiredForce()

void rokae::BaseForceControl::setCartesianDesiredForce(const std::array<double, 6> &value, error code &ec)
WETR/RIAE )1/ )15, feStart()2 J& ] A
2% [in] value {K&CA: XY Z 77 45 AR 982 71, 36 FBI[-60,60], BAA% N; X Y Z 77l ¥ /R 1 JJ 6, 30
FHI[-10,10], #.f2 Nm
[out] ec 4%iRA%

setSineOverlay()

void rokae::BaseForceControl::setSineOverlay(int line dir, double amplify, double frequency, double phase, double bias,
error_code &ec)

e E G R L IR X I R A2 H).

BB ML PTiEH288 S R /RFBLBU(RN setControlType(1)):2 &, startOverlay():Z /i 1 A2

FHB R RIS s E IR RIZZIE LR, H5% (xCore #EH RFEF M)  SetSineOverlay 454 %
.

2 [in] line_dir BRSNS %4 0-X|1-Y|2-2

[in] amplify #ZiZZ)IE{E, A7 Nm
[in] frequency #RIZHNHZ, ML Hz
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[in] phase ¥ ZiEhAHLL, Y [0, PI], Hf7NE
[in] bias &z RE, WWHE[0, 10], .47 Nm
[out] ec #5iRAY

setLissajousOverlay()

void rokae::BaseForceControl::setLissajousOverlay(int plane, double amplify one,
double frequency one, double amplify two, double frequency two, double phase diff, error_code &ec)
WE PN R FT i RIE 5)
BB PP 258 N R /R BLPT(RR setControl Type(1))2. )5, startOverlay():Z /i 1 FH A28
e [in] plane ¥ ZRIZHIZ%F1: 0- XY |1-XZ[2-YZ

[in] amplify_one {4 ZRiZZ)— 75 [ I&{H, G0, 20], #4A7 Nm

[in] frequency one #ZRizz)—77 A, YW [0, 5], F47 Hz

[in] amplify_two 8 ZKIZZ) —J7 I I@{H, i [0, 201 .2 Nm

[in] frequency two ##ZiZzh —J7 AR, JERI[0, 5], BLA7 Hz

[in] phase_diff #ZI&Z M J5 A AR (22, Y B[O, PI), SR Ar 91

[out] ec #&iRAY

startOverlay()

void rokae::BaseForceControl::startOverlay(error _code &ec)

TR RIED . feStart()2 )& Wi AR

22 NI % E /Y setSineOverlay()5% setLissajousOverlay()F 2 il
E 4 [out] ec 4&iRNG

stopOverlay()

void rokae::BaseForceControl::stopOverlay(error_code &ec)
{5 1L 19 5B E)
M [out] ec HiRfG

pauseOverlay()

void rokae::BaseForceControl::pauseOverlay(error_code &ec)
FESRIEE . startOverlay() 2 J& i F A 3%
oY [out] ec H5iRfG

restartOverlay()

void rokae::BaseForceControl::restartOverlay(error code &ec)

T A BT 38 & 12838) . pauseOverlay() .2 J& i F A 3%
o [out] ec #5iRAY

setForceCondition()

void rokae::BaseForceControl::setForceCondition(const std::array<double, 6> &range, bool isInside, double timeout,
error_code &ec)

BE S R A

28 [in] range %77 [ b1 /3 BRI { X_min, X_max, Y_min, Y_max, Z_min, Z_max }, 47 N,
BB NIRRT, FUER R G5 1) E RO 5B LRI, SUE R 507 A BRI AME
[in] isInside true - & H BRI S5 2RI 452 1551 false - 1376 BR il SR A I 5 1R S5 455
[in] timeout FAMFH[H], YEFE[1, 600], HA7FD

[out] ec HiRfG

setTorqueCondition()

void rokae::BaseForceControl::setTorqueCondition(const std::array<double, 6> &range, bool isInside, double timeout,
error_code &ec)
BCE SR K2 6T
2H [in] range %77 [ bRy R { X_min, X_max, Y_min, Y_max, Z_min, Z_max }, H.{7 Nm.
BeE N IR, SE R R 507 1 LR RO ; BB LR, SUE R 5707 A BRI AMA
[in] isInside true - & H BRI 251 I 457 1E 2545 false - 5FA BRI & 1F I 12 1 545
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[in] timeout FAMH (1], Y[ 1, 600], BLALFD
[out] ec #5iRAG

setPoseBoxCondition()

void rokae::BaseForceControl::setPoseBoxCondition(const Frame &supervising_frame,
const std::array<double, 6> &box, bool isInside, double timeout, error code &ec)
BB S B A Rk K
28 [in] supervising_frame K7 RFTTEM S5 Ah5 R, MRS T HMBTAFAARR 5 .
ANER T A A bR R JEE T setToolset() 15 B 1 (Toolset::ref)

[in] box & X —"M&I Ak { X start, X_end, Y _start, Y end, Z start, Z end }, HL07K
[in] isInside true - & H BRI S5 2RI 452 155 1F; false - 1476 BRI SR A I 45 1R 56 45
[in] timeout FRM I [4], YEREI[1, 600], FALFP

[out] ec HiRfG

waitCondition()

void rokae::BaseForceControl::waitCondition(error code &ec)
WOE TP B 2RSS, BB X S SR B I
ZH [out] ec 4&iRNG

fcMonitor()

void rokae::BaseForceControl::fcMonitor(bool enable, error code &ec)

RN IR 4%

WEKESHE, A4, A fMonitor(true) /5 T 4E4ER, I H—EAR¥FE, B EHA fcMotion(false) /5 44

W
SR TR BE R BEOAME, BIMSR A R RCR, SRR R A TR BRI S
2% [in] enable true - T T | false - <]

[out] ec H5iRfG
e setCartesianMax Vel() setJointMaxVel() setJointMaxMomentum() setJointMaxEnergy()
setJointMaxVel()

template<unsigned short DoF>

void rokae::ForceControl T<DoF>::setJointMaxVel(const std::array<double, DoF> &velocity, error_code &ec)
e PR T R OH

2% [in] velocity il [rad/s], & >=0

[out] ec HiRfG

setJointMaxMomentum()

template<unsigned short DoF>
void rokae::ForceControl T<DoF>::setJointMaxMomentum(
const std::array<double, DoF> &momentum, error code &ec)
BB R R R B
ST Frt, WUABEARAMNE, FOO MR, «Jdshl s, A 30 > Sk S R R ) i

RS

e+ 4 [in] momentum Z/J & [N-s], Ju [ >=0
[out] ec HiRfG

setJointMaxEnergy()

template<unsigned short DoF>
void rokae::ForceControl T<DoF>::setJointMaxEnergy(
const std::array<double, DoF> &energy, error code &ec)
BB IR R RS RE -
TEIT: Frv, WTRABMRATIE, FANFALREREE, v R, WLl 30 A8 HH0E 1 2)) i b (B0 fid
RS
e+ 4 [in] energy 3IfE [N-rad/s], il >=0

[out] ec H5iRfG
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setCartesianMaxVel()

void rokae::BaseForceControl::setCartesianMax Vel(const std::array<double, 6> &velocity,
error_code &ec)

BB 1R, WU A ity A X Al Ak 2R 10 B R
2% [in] velocity {7 H9: XY Z [m/s], AB C [rad/s], 7i [l >=0

[out] ec HiRfG

8.3.8 BRI

CartMotionGenerator()

rokae::CartMotionGenerator::CartMotionGenerator ( double speed_factor,

double s goal)

R OG1 AR o R B R B Al — Sl s () e, mT R ok el Tl Bk fig e A

25 [in] speed_factor k[ XL, TR0, 1] . FAHH L/ P = f5e Ik FE/AIISak FE * Sok i AR K

[in] s_goal HARIETIfME

calculateSynchronizedValues()

void rokae::CartMotionGenerator::calculateSynchronized Values (double s_init)
s BRI, R IR K s R
¥ [in] s_init FI4AILEK

calculateDesired Values()

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

TSR] ¢ I A5 s

¥ [in] t EEJFGRRIRISTRE], Pfr. £
[out] delta s dil-54h

pE false: IZZTHLRIBA 45 5H | true: IBEILRISE R

getTime()

double rokae::CartMotionGenerator::getTime( )
RAG LIS B [E]
R SEH ], L B

setMax()
void rokae::CartMotionGenerator::setMax ( double ds_max,
double  dds_max_start,
double dds max end)
BUEH R/RAEHIE3) 24
28 [in] ds_max &AM [m/s], BRIAA 1.0m/s.
[in] dds max start R RKFFEEINEE [m/s"2], BRIME 2.5m/s2

[in] dds_max_end HKEEHMIHE [m/s"2], BRIME 2.5m/s2

JointMotionGenerator()

rokae::JointMotionGenerator::JointMotionGenerator ( double speed_factor,

std::array< double, 7>  q_goal )

R4 SR I Ar o R B R B Al — Sl s () s, mT R ok el Tl Bk g e A

28 [in] speed_factor & fE R4, VO[O, 1] o L& ¥ flisdk BE/ER BE = il s ) Jpe IO B/ R B o S

[in] q goal HEFRKITHE [rad]

calculateSynchronizedValues()

void rokae::JointMotionGenerator::calculateSynchronized Values (  const std::array< double, 7> & q_init )
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s ¥kl
S [in] q init ¥JUEKITAHIE

calculateDesired Values()

bool rokae::JointMotionGenerator::calculateDesired Values(  double t,
std::array< double, 7 > & delta q d) const

TR [R] ¢ B IR G A B i
¥ [in] t W], BALFD
[out] delta q d 1154
RE false: IBZENIRIEE L5 | true: IBBRKRILEH
getTime()

double rokae::JointMotionGenerator::getTime ()
AR 1]
B EHNIE, R 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)

BB S W EERRIKE 5 S5

2% [in] dq max HKHEE [rad/s], BRIMA J1~J4 1.0rad/s, J5~J7 1.25rad/s
[in] ddq max_ start FKFFUEINIESE [rad/s 2], BRIME 2.5rad/s"2

[in] ddq max end HKLEHRIIESE [rad/s 2], BRIME 2.5rad/s"2

FollowPosition()
template<unsigned short DoF>
FollowPosition<DoF>::FollowPosition(Cobot<DoF>& robot,
xMateModel<DoF>& model,
const Eigen::Transform<double, 3, Eigen::Isometry>& endInFlange)

SUNLERBETNRE, S nT DL A R AR A L sl £ B
2% robot rokae::Robot S5

model rokae::xMateModel 55, i@ robot.model()FRIX
[in] endInFlange i AH %] 1% 22 i

FollowPosition()

template<unsigned short DoF>
FollowPosition<DoF>::FollowPosition()

s ERFEDIRE, s Ar ] AR R A e sl A 5 . BRI e 4, U AU A initO) kISR 10

init()

template<unsigned short DoF>

void FollowPosition<DoF>::init(Cobot<DoF>& robot, XMateModel<DoF>& model)
141X FollowPosition.

il robot rokae::Robot 5245

model rokae::xMateModel 55, i@ robot.model()FRIX

start() [1/2]

template<unsigned short DoF>
void FollowPosition<DoF>::start(const std::array<double, DoF> &jnt_desire)

FF ERRERBE - RO %P AR S
2% [in] bMe_desire H1EEM) FARALES, AR THALPR R, B TCP {14,
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start() [2/2]

template<unsigned short DoF>
void FollowPosition<DoF>::start(const Eigen::Transform<double, 3, Eigen::Isometry>& bMe desire)

FF46 H bR EREE - Sl . 1%3 0 JEpH %8
2% [in] jnt_desire #7128 fyf fi1 J&F

stop()

template<unsigned short DoF>
void FollowPosition<DoF>::stop()

{51k B bR BREE

update() [1/2]

template<unsigned short DoF>

void FollowPosition<DoF>::update(const Eigen::Transform<double, 3, Eigen::Isometry>& bMe_desire);
SRR

25 [in] bMe_desire A AR THALFRR, B TCP fir 4

update() [2/2]

template<unsigned short DoF>
void FollowPosition<DoF>::update(const std::array<double, DoF>& jnt_desired);

BB Y E bR A B
E 4 [in] jnt_desired i #1 B, Bf: Y
setScale()

template<unsigned short DoF>
void FollowPosition<DoF>::setScale(double scale);

VB LA, WTAE B bR BR B IR o B R
B SO AR, H RSB AR S o 5 Rl B s KB A 120.0, 120.0, 180.0, 180.0, 200.0, 200.0, 200.0 [°

/s]s
b KBS 500.0 [ /s72]
e 54 [in] scale JFELLAG], ERiAH 0.5

8.3.9 xMate IZshF S F T EREEE

model()

template<unsigned short DoF>
XMateModel< DoF > rokae::Cobot< DoF >::model ( )

FREL xMate f 72k

pACl xMateModel

BHE ExecutionException M3l 28 52U S 25Uk K
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 )
SR 2R 2 [ g
24 [in]  jntPos i B4 5 7R A L3 B A 564
[in] jntVel BT /K 2% [A1H L A 56 35 Al L
lin] jntAcc 75 ZEVFSRH S /R 2 ) i S ) 1 A ik
[in] nr F&EALIR R
B[ TR

getCartPose()
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template<unsigned short DoF>

std::array< double, 16 > rokae::XMateModel< DoF >::getCartPose ( const std::array< double, DoF > & jntPos,
SegmentFrame nr = SegmentFrame::flange )

R AR /R 25 (Al B

2% [in] jntPos i Zil 5L R ARBLR (KT F P
[in] nr f5EALFR R, BAEERN flange

B T Bk x4 RLHERE, 4TR%E

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 )
SR R /R A3 Al
2K [in]  jntPos &5 AR 2 I 1 1 614 £
[in] jntVel BT /K 22 [A1H L A 56 35 Al L
[in] nr f5EAFR R, BAEERN flange
BE LR

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 )
TRRAG R 2 i o
2% lin] cartAcc %R AR 2% A it
[in] jntPos LI S&5 f
[in] jntVel B 5 fid B

iR [l g

getJointPos()

template<unsigned short DoF>

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

double elbow,

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

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

WA R A E . AR R M Z AR AL, g out USG5 q init BITHIE.

25 [in] cartPos k2 /K% L%
[in] elbow & ff
[in] jntInit FI4H T E
[out] jntPos KT = [HIfL B

AR PR R - 1) -1, -2, -3: Tff, JRIFZ cartPos #8 HHLAE A TAE 25 11; 2) -4, -5: jntPos 5 jntInit AH
EKR, — N jotnit fEHLI N LT E, jntPos 55 jntInit 2 25 0] IR RANLES H . 5
JEHLE N AUE SE,  WR [B]-4 5K-5; 3) -6, -7: jntPos ML FBRAL; 4) -8: HLAF A FF 572

getJointVel()

template<unsigned short DoF>

std::array< double, DoF > rokae::XMateModel< DoF >::getJointVel (  const std::array< double, 6 > & cartVel,
const std::array< double, DoF > & jntPos )

AR OGS 7 A

2% [in] cartVel ikE=fhR/RZSAHE
[in] jntPos LA <5 &
R g
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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,

std::array< double, DoF > & trq_full,

std::array< double, DoF > & trq_inertia,

std::array< double, DoF > & trq_coriolis,

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

HRRAL LB BEH AT I 57T 0, AT A Nme W 5138, JeiBid setLoad(V L & H1 3B HL.
JR getTorque() Fl getTorqueWithFriction AN 3, 155G J1RAR F bz 11

4 [in] jntPos 357 ¥
[in] jntVel &5 f 3 fE
[in] jntAcc SRTTAIINIEE
[out] trq full &5 /3%
[out] trq inertia 2500 })
[out] trq coriolis F}IKH
[out] trq gravity = JJ%i

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 )

SRIUFE 8 ALbR ZAHRT T BE A b3 R IR B LU R R, AT A58

E 4 [in] jntPos J¥i .
[in] £t ee ABMAT SR T 22 Ak O 46
[in] ee tk MIEEASHR BARR T ARG PATE I AL,
[in] nr F&EALIR R

BE LR

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 )

SRR E A hn AR T AR bR 22 A v LR, 4T 005

M [in] jntPos <A .
[in] nr f5EAIRR

BIE R

setLoad()

template<unsigned short DoF>

void rokae::XMateModel< DoF >::setLoad ( double mass,

const std::array< double, 3 > & cog,

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

BEAESH, RAEHENMEH, IR SEEEIIS AEh 5, BB RS A5 AR R g
e 54 [in] mass Fig

[in] cog JHy, HA7:m
[in] inertiaffifE:

&[] 2 W, Load

setTcpCoor()

template<unsigned short DoF>
void rokae::XMateModel< DoF >::setTcpCoor (  const std::array< double, 16> &  f t ee,
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const std::array< double, 16 > &  ee_t k)

B TCP TH, NAETFRHER, IAKRSEAEA I AR5, 5B TCP 5, IEW L TN S SO B 4
%
2% lin] f t o RIHAT BARRT T 22 (ORI

lin] ee t k [IEEASRR R M T AT 3 HIH 4

8.3.10 Hfth

degToRad() [1/2]

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

28 [in] degrees /&
LEE

degToRad() [2/2]

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

FEREYIEE
28 [in] degrees J¥
AL G

radToDeg() [1/3]

template<size t S>
static std::array< double, S > rokae::Utils::radToDeg ( const std::array< double, S > & rad)

BN R
28 [in] rad3KpE
A i3

radToDeg() [2/3]

static std::vector< double > rokae::Utils::radToDeg ( const std::vector<double> & rad)

BRI
SH [in] radyRfEE
yA| B

radToDeg() [3/3]

static double rokae::Utils:radToDeg ( double rad)

IR

¥ [in] radyRfE
RE /i3
arrayToTransMatrix()

static void rokae::Utils::arrayToTransMatrix ( const std::array< double, 16 > &  array,
Eigen::Matrix3d &  rot,

Eigen::Vector3d & trans)

e AR

2% [in] array %4, 1710%
[out] rot JEFEHiRE
[out] trans “FF[a)E

| transMatrixToArray()
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static void rokae::Utils::transMatrixToArray ( const Eigen::Matrix3d & rot,
const Eigen::Vector3d & trans,
std::array< double, 16 > &array )
AR R B
28 [in] rot KeEHH k4
[in] trans PR A&

[out] array ¥z, 17404

eulerToMatrix()
static void rokae::Utils::eulerToMatrix ( const Eigen::Vector3d & euler,
Eigen:Matrix3d &  matrix )
WK A e e S R
5 [in] euler BKFifH, W[z, y, x], B0 9
[out] matrix JiE 4% 4 4%

postureToTransArray()

static void rokae::Utils::postureToTransArray(const std::array<double, 6> &xyz_abe, std::array<double, 16>
&transMatrix)

B FREHIBAL{X, Y, Z, Rx, Ry, Rz} FEHL AT 15 48 55 IR AR H 4 [
2 [in] xyz_abe FI AL, {X,Y, Z, Rx, Ry, Rz}

[out] transMatrix ¥ 45

transArrayToPosture ()

static void rokae::Utils::transArrayToPosture(const std::array<double, 16> &transMatrix,
std::array<double, 6> &xyz abc)
BT RS FF IR B (X, Y, Z, Rx, Ry, Rz} 34

28 [in] transMatrix 431t 56 5 R A8 3 S e
[out] xyz abc ¥4k

transMatrixToArray_all ()

static void rokae::Utils::transMatrixToArray all(const Eigen::Matrix4d& R ,std::array<double, 16>& array)
AR R Bl
5 [in] RAHHFE

[out] array i aE R, 17tk

arrayToTransMatrix_all()

static void rokae::Utils::arrayToTransMatrix_all(const std::array<double, 16>& array, Eigen::Matrix4d& R)
28 [in] array U4, 17405
[out] R 4*4 A Hufif

quaternionToEuler()

static std::array<double, 3> rokae::Utils::quaternionToEuler (double w, double x, double y, double z)

TR WA

25 [in] wQl
[in] xQ2
[in] yQ3
[in] zQ4

IR [E {Rx,Ry,Rz}




ROKALE=

eulerToQuaternion()

static std::array<double, 4> rokae::Utils::eulerToQuaternion (const std::array<double, 3> &rpy)

Rz % DU e B
el [in] rpy BRH A, BLA7:HIEE
p Al PUocH { Q1,Q2,Q3, Q4 }
toolsetCalcPos()

static void rokae::Utils::toolsetCalcPos(const Toolset &tool set, std::array<double, 16> &ref trans, std::array<double,
16> &end trans)
Toolset # 4 pft T FL A1 T A4

28 [in] tool set T.JF T {4
[out] ref trans #PEBALKR 2R AR A R4
[out] end_trans A ¥Albr 248 He A B

EndInRefToFlanInBase()
static std::array<double, 6> rokae::Utils::EndInRefToFlanInBase(const std::array<double, 6>& base in_world, const
Toolset &tool_set, const std::array<double, 6> &end _in_ref)
ARER R K R A 5 AP S5 Al by e A AR TR Al R Ak
¥ [in] base_in_world ZEALFR R, FXTHFALKR R
[in] tool set TE T/Hi&HE
[in] end_in_ref KuftHx} (FhH) S ALhzs RALR
p Al AR T AR R AR

FlanInBaseToEndInRef ()
static std::array<double, 6> rokae::Utils::FlanInBaseToEndInRef(const std::array<double, 6>& base in_world, const
Toolset &tool_set, const std::array<double, 6> flan_in_base)
ARBR R K R 5 S8 Al by e A iR AR TR AR R Ak
2 [in] base_in_world FEALFR R AN H FALKR R E
[in] tool set TR Tf&E
[in] flan_in_base ¥ 22 AHXTT-JEAL bR 2 AL AR
BE AKuFERS IMED S bR RALAR

xCore SDK(C+ +){SEFHFAA 75






5

2 B N #F A T

Q 400-010-8700

Jt R B 8B ERTBERK KM REARKROSEEREAEIR
RS AT Fomhamh S OEE R EEFIR8885
BN AT 7N T X E#HE328SeIEr W E1-ATF
RND AT RYIHERX FREBELY BABIE WG 10818




	1手册概述
	1.1关于本手册
	1.2手册对象
	1.3如何阅读产品手册
	1.4版本记录

	2概述
	2.1兼容性
	2.1.1控制器版本和机器人型号
	2.1.2编译平台及语言

	2.2非实时控制
	2.3实时控制

	3使用指南
	3.1设置
	3.1.1硬件设置
	3.1.2网络配置
	3.1.3机器人功能设置

	3.2编译
	3.2.1xCore SDK工程包说明
	3.2.2C++编译
	3.2.2.1Linux平台编译
	3.2.2.2Windows平台编译
	3.2.2.3QT平台编译


	3.3本地配置文件
	3.3.1运行日志
	3.3.2实时模式等待超时时间设置

	3.4语言
	3.5Linux实时环境配置（可选）

	4接口说明
	4.1API支持
	4.2C++: 实例化rokae::Robot类
	4.3机器人基本操作及信息查询
	4.4运动控制
	4.5实时运动控制
	4.5.1参数设置
	4.5.2发送运动指令
	4.5.3获取实时数据
	4.5.4运动学和动力学计算
	4.5.4.1编译及使用

	4.5.5S轨迹规划接口
	4.5.6错误异常

	4.6通信相关
	4.7RL工程
	4.8协作相关
	4.9力控指令
	4.10错误码和异常
	4.10.1错误码
	4.10.2异常


	5注意事项与问题排查
	5.1与RobotAssist同时使用
	5.2兼容RCI客户端
	5.2.1首次使用
	5.2.2切换到使用RCI客户端

	5.3实时指令
	5.3.1轴空间运动
	5.3.2笛卡尔空间运动
	5.3.3力矩直接控制
	5.3.4运动限制条件
	5.3.5DH参数

	5.4问题排查
	5.4.1网络连接问题
	5.4.2实时模式直接力矩控制下坠问题


	6使用示例
	6.1非实时接口
	6.1.1示例一：机器人基本操作，信息查询，Jog，拖动等
	6.1.2示例二：非实时运动指令

	6.2实时运动控制
	6.2.1示例一：笛卡尔空间阻抗控制
	6.2.2示例二：上位机轨迹规划指令组合


	7反馈与勘误
	8附录 A – C++ API
	8.1枚举类型
	8.1.1机器人工作状态rokae::OperationState
	8.1.2机型类别 rokae::WorkType
	8.1.3机器人操作模式 
	8.1.4机器人上下电及急停状态
	8.1.5位姿坐标系类型rokae:: CoordinateType
	8.1.6运动控制模式rokae::MotionControlMode
	8.1.7控制器实时控制模式 rokae::RtControllerMode
	8.1.8机器人停止运动等级 rokae::StopLevel
	8.1.9机器人拖动模式参数 rokae::DragParameter
	8.1.10坐标系类型 rokae::FrameType
	8.1.11Jog选项 - 坐标系 rokae::JogOpt::Space
	8.1.12奇异规避方式 rokae::AvoidSingularityMethod
	8.1.13MoveCF全圆姿态旋转类型 rokae::MoveCFCommand::RotType
	8.1.14xPanel配置: 对外供电模式 rokae::xPanelOpt::Vout
	8.1.15力矩类型 rokae::TorqueType
	8.1.16事件类型 rokae::Event

	8.2数据结构
	8.2.1机器人基本信息 rokae::Info
	8.2.2机器人状态列表 rokae::StateList
	8.2.3坐标系 rokae::Frame
	8.2.4笛卡尔点位 rokae::CartesianPosition
	8.2.5笛卡尔点位偏移量 rokae::CartesianPosition::Offset
	8.2.6关节点位 rokae::JointPosition
	8.2.7关节扭矩, 不包含重力和摩擦力 rokae::Torque
	8.2.8负载信息 rokae::Load
	8.2.9工具工件组信息 rokae::Toolset
	8.2.10坐标系标定结果 rokae::FrameCalibrationResult
	8.2.11RL工程信息 rokae::RLProjectInfo
	8.2.12工具/工件信息 rokae::WorkToolInfo
	8.2.13运动指令MoveAbsJ rokae::MoveAbsJCommand
	8.2.14运动指令MoveJ rokae::MoveJCommand
	8.2.15运动指令MoveL rokae::MoveLCommand
	8.2.16运动指令MoveC rokae::MoveCCommand
	8.2.17运动指令MoveCF rokae::MoveCFCommand
	8.2.18运动指令MoveSP rokae:: MoveSPCommand
	8.2.19运动停留指令 rokae:: MoveWaitCommand
	8.2.20控制器日志信息 rokae::LogInfo
	8.2.21末端按键状态 rokae::KeyPadState

	8.3方法
	8.3.1机器人基本操作及信息查询
	8.3.2运动控制（非实时模式）
	8.3.3实时运动控制
	8.3.4通信相关
	8.3.5RL工程
	8.3.6协作相关
	8.3.7力控指令
	8.3.8路径规划
	8.3.9xMate运动学与动力学计算模型库
	8.3.10其他



