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F kIR
ROKALE e

1 FHtR
1.1 RTAFM
B EMSEANTIRIWESA R R,
AFAHCE 7 IEFRERTIESABLATGEE:
e IRAHEE A ROS Interface HY{#F;

ERZIBRARGR, BIFHPRAFMSEMMERFM.
i ie, BRERE, LMEREIIER.

1.2 FM4R
AFAER -
o WIS ARIFEFFR T2
EEMBE A RESERAONSEARIE, C++H2. ROS BERAZFHENIIR, FHOESANTIERESS
i,

1.3 ey Bl s it - Ak
AFROSLNRLES, MBS RLETE, TaHTRERL.

1.4 WA e %
RARS HHA 5AH
V1.0 2023.02 ROS Interface #2[0, ¥J&1EA xMateER7p #1 xMateCR7 12,
V1.1 2023.04 ROS Interface M, J&E xMateER7p LUK xMateCR7 ¥ B, 7§
Movelt =HISEHLLAR. Gazebo {FE.
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ROIKAILE=
2 8 FH i B
ROS _Interface RIEANEEARMAEZF BT ROS TIXFEIRET 5, EF ROKAE_SDK . ros_control {E28

1 Movelt, 73fEZFIIHERT xCore EHIRFAINRAB TIEHFIERE, TEREEESTRKTNEanEHILIRL
BABERIREABRINGE, ZERRBBEENLE ROS THEEBRBIERERGE. EEAFTRERKBITER.

2.1 Fet
2.1.1 ST HI SR AL 38 N
® i=HZEiRA: xCore v1.7.0.5 LA E,
o HlBEARIE: xMateCR7 F1 xMateER7pro tIMENEL, (FEEEHF, WBHTR, TRREEFTIARS)

2.1.2 . WRRE

KTMEBARK, EHESEEAIRE, BEEXINNEERFM. XT xCore MURIERER, AJ5%E (xCore
NBBAEFRSERFM) . BRWZECESS, M ROS_Interface THEEMEIMIBEHRE.,

2.1.3 MR E
ROS_Interface @iSLAKR (TCP/IP) iEEHBBA. BIELIEZFERF PCHNBAEZER—BEMN. HESAR
BB 210, —ME/NO, —NEEEMO. BEMOSKIAERS IP #itE 192.168.0.160, BEEEA:
o EEAI: MBASAHF PCREANEZEENANER. NRAFITETSTSANMETE— NN, FER
BRIF PCRY IP FEEHZAGS IP HUKETFRE—NNER, B0 192.168.0.22, SNfEFREIANL, MILERE
FiEHERFEIER.

2.1.4 BAF R G RIRA TR

BIFRSE ROS g7
Ubuntu 20.04 Noetic Ninjemys

2.2 Yife
2.2.1 Thagtuftid
rokae_ros_Interface X4 SLITINAEE
rokae_bringup: & demo EEIFFEERY launch 304, LK controller RIELE {4,
rokae_hardware interface: ©& xCore EHIsSMSAVELHEO, BT EELAYIEEAL ros_control;
rokae xMateCR7_moveit _config: && xMateCR7 #1129 moveit Eg&ES;
rokae xMateER7p _moveit config: & xMateER7p HLEAY moveit Bc B,
rokae_description: EJEFTHEAELAMREECE N,
rokae_gazebo: ®&FE5) Gazebo FREHECE S
rokae_msgs: BENSBARTEFEENHEEE,;

|
|
|
|
|
|
|
B rokae_demo: BEERATHRZR demo 7~fl;
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2 B

* Starred rokae_ rokae_ rokae_ rokae_ rokae_ rokae_
bringup demo description gazebo hardware msgs

(st Home

] Desktop

[ Documents
4 Downloads
1 Music

[&] Pictures
5 Videos

i, Trash

£/

+ Other Locations

2.1 IREB X RRE R

2.2.2 EiE
O 2% ROS Noetic fia; (REBUXAISE—RRETTIX)
O <% Moveit URmETES;
O EHMAEENRRE EREAHkd) -

rokae_ rokae_
XMateCR7_ XMateER7p
moveit_ _moveit_...
config

>  joint state publisher gui
sudo apt-get install ros-noetic-joint-state-publisher-gui

»  ros controllers
sudo apt-get install ros-noetic-ros-control ros-noetic-ros-controllers

»  pilz industrial motion planner
sudo apt install ros-noetic-pilz-industrial-motion-planner

»  rqt-joint-trajectory-controller
sudo apt-get install ros-noetic-rqt-joint-trajectory-controller

>  Industrial trajectory filters

sudo apt-get install ros-noetic-industrial-core

O eIEFREIIE=E

mkdir -p ~/rokae_ros ws/src
cd ~/rokae_ros_ws/src

catkin_init_workspace

FRMHAT rokae_ros FPEITIRERARIRINE src XAk,  (THREBEIAS 7 HtMEIRRAILES, &£ 6

i, FTIEM rokae hardware IhEEEH rokae_hardware.cpp S{FARRIMESL, )
BEaE:

JRiEA: rokae_hardware::RokaeHardwarelnterface<7> rokae_hardware_interface

¥M&9: rokae hardware::RokaeHardwarelnterface<6> rokae_hardware_interface

4 ROS_Interface fff I T/t


http://wiki.ros.org/cn/ROS/Installation
https://ros-planning.github.io/moveit_tutorials/doc/getting_started/getting_started.html

O RwEFEZZEIFNENETER

ROKALE

cd ~/rokae ros ws
catkin_make -DCATKIN_WHITELIST PACKAGES="rokae msgs"
catkin_make -DCATKIN_ WHITELIST_ PACKAGES=""

gaoyize@gaoyize-virtual-machine: ~/rokae_ros_ws

[ 66%] Built target rokae_hardware_generate_messages_lisp

[ 66%] Built target rokae_hardware_generate_messages_cpp

WARNING: Package name "rokae_xMateCR7_moveit_config" does not follow the naming
conventions. It should start with a lower case letter and only contain lower cas
e letters, digits, underscores, and dashes.

WARNING: Package name "xMateCR7_description” does not follow the naming conventi
ons. It should start with a lower case letter and only contain lower case letter

s, digits, underscores, and dashes.

WARNING: Package name "rokae_xMateCR7_moveit_config" does not follow the naming
conventions. It should start with a lower case letter and only contain lower cas
e letters, digits, underscores, and dashes.

WARNING: Package name "xMateCR7_description"” does not follow the naming conventi
ons. It should start with a lower case letter and only contain lower case letter
s, digits, underscores, and dashes.

[ 66%] Built target rokae_hardware_generate_messages_eus

[ 66%] Built target rokae_hardware_generate_messages
[106%]

[100%] Built target rokae_hardware

2.2 YRR
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ROIKALE

3 hardware_interface 32 15 BH

ROS_hardware_interface #21/2/&7 ros_control RUMSEEOERD, EERITNEEASHBEAER. IEiH=H
BRORUARNBAX DRSS XRTIRSH TR SIS, RokaeHardwarelnterface HEBIEL THEOZHS

init()

bool RokaeHardwarelnterface::init(ros::NodeHandle& root_nh)
MiaEEO: ATRENSARES. S8ISLIRARIAE.
88 lin] root nh: ROS A&

izE| True: #D4A1LAKTH; False: #IMA{LSRIL.

initParameters()

bool RokaeHardwarelnterface:initParameters(ros:NodeHandle& root_nh)

e EE: M param server HEREVFIRENSE.

28 [in] root nh: ROS A
iz[E True: ¥IRAILALTH; False: ¥IFAMSEIL,
initRobot ()

bool RokaeHardwarelnterface::initRobot()
TIRAHEA . ERREA, KA ESANRT, MeSA LB, FELhEHiER.,
iRE True: ¥IHAILELRTD; False: ¥ITAKSEML,

initROSInterface ()

bool RokaeHardwarelnterface::initROSInterface()
VARSI ARSI,

iz[E True: ¥I8AILARTH; False: ¥ISAMLRI,

read()
void RokaeHardwarelnterface::read()

KSR ARSH R ERFIRRERE.

write()

void RokaeHardwarelnterface::write()

BizhlenEE S TAENREA.
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4 A FH 7 5

Hei#Y ROS Interface #OFEET ros_control LI xMateCR7 #1 xMateER7pro tMEH BRI TS iEaia
BRI R NIEEPAZSHIIRE, B RVIZ XA TR, B Moveit SIEEEFHTAL.
4.1 SEHLAEH
RRTBINRAZRIAINELEF joint trajetory controller,
4.1.1 RVIZ #HIHLE A
O 350 hardware interface T
FIA &R, RETIFERER
cd ~/rokae ros ws/src

source devel/setup.bash

BITEXRT R (local_ip AAHN ip, 07N, MR ip HRFEFKLERIRRIRE) , FEATRNE 4.1 k.
roslaunch rokae_bringup xMateCR7_control.launch robot ip:=192.168.0.160 local_ip:=[]

O  =HEAEsASTH
BT RE, RVIZ REFRILARRAEEMEARE (ZR1R2) F N Moveit 1 joint_trajectory_controller
=128, Moveit 10T ompl, chomp LA pilz-industrial-motion-planner %Iz, BiTiEFEEZAIN
XIENE, #Ea RVIZ RIHIEE A, s motion_planing f&f4RY plan”  HUBIXIFHA GRS, M "excution”,
SLANIESASIEMNEEEMNE TR AE “Plan & Execute” 1%H) . MEIESSINRENE 4.2,

Feb27 1817 e

movelt.rviz* - RViz

(interact " Move Camera Iselect L

PPN + v Global Status: Ok
A » ® Grid
\ « 3 MotionPlanning
» V Status: Ok
- Move Group Namespace
2 Robot robot
Planning Scene Topic move_group/monitored_planni...

» Scene Geometry

Add S e
pv [ kI FR% B X

Context  Planning | Joints  Scene Objects  Stored Scene *

Commands Query Options
Plan Planning Group:  planning Time (s): 5.0 =
rokae_arm ~ Planning Attempts: 10 *
Plan & Execute|  Start State: Velocity Scaling: 0.10
<current> |  Accel.Scaling: 0.10 3

Goal State:

Use Cartesian Path
St = Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints
Replanning

None = Sensor Positioning

* Reset Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps

E 4.1 RVIZ W AARE (xMateCR7)

ROS Interface fifi I F/f 7


http://wiki.ros.org/joint_trajectory_controller

& 7~
ROKAE i

'q & MotionPlanning [0 % MotionPlanning (o]
Context = Planning = Joints Scene Objects = StoredScene *| Context Planning | Joints Scene Objects = Stored Scene * Context  Planning = Joints = Scene Objects  Stored Scene *
Planning Library Commands Query Options Group joints of goal state
Pilz Industrial Motion Planner  Planner Parameters plan Planning Group:  planning Time (s): 5.0 = %o.in(thame Value
o 7 . = = Join!
pilz_industrial_motion_planner ~ rokae_arm ~ Planning Attempts: 10 joint2
joint3
PTP v Plan & Execute | Start State: Velocity Scaling: 0.10 = },,;nm
<current> *  Accel.Scaling: 0.10  * Joints
jointé
Warehouse, ., . \ S Goal State: Use Cartesian Path
iﬂi‘]%%li?%[iﬁk . <current>  ~ ici St - g —
Host: Port: | 0 || Connect Collision-aware IK x F%j‘iﬂtﬁ#\:%u
M 7oA ATES < e o
ltj/ﬁl 170% ﬂ 5€ Approx IK Solutions
Workspace
. External Comm.
Center (XY2): | 0.00 : 0.00 2 0.00 B Path Constraints Replanning -
s Nullspace exploration:
Size (XY2): 2.00 $|2.00 : 200 2 None 7 Sensor Positioning

4.2 MRFRESHAE

4.1.2 rqt_controller #ZEHIHLZE A
O 350 hardware interface 55
IR, RETIEER
cd ~/rokae _ros ws/src

source devel/setup.bash

EITHEXTR (local_ip AZAAH ip, LURIN, (R ip HRSREGAIETRIRIE)
roslaunch rokae_bringup xMateCR7_control.launch robot ip:=192.168.0.160 local_ip:=[]

O 351 rqt joint trajectory controller
BHONTH# R, BT TES
‘ rosrun rqt_joint_trajectory_controller rqt_joint_trajectory controller

O =HIsEA
BIEHIBE B TEEEA “/controller manager” IEHIBSIEIES "position_joint trajectory controller”
RIEIETIRHE, REFEXHEESY, BYTOUUXTHE, BIaEHEABal,

rqt_joint_trajectory_controller_JointTrajectoryController - rqt

B Joint trajectory controller D® -0
ns:
controller manager ns controller
/[controller_manager ~ | | position_joint_trajectory_controller
(O]
joints
joint1 F -0.112086 |+
joint2 = 0615993 |+
joint3 n -1.084454 =
joint4 F 0.000015 <
joints . 1445079 2
joints > -0.841148 2
speed scaling
u 50% [T

4.2 rqt_controller =I5 @

8 ROS_Interface fff I T/t
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4.1.3 Pl AR IR IR
O [3&) hardware interface T
FIF &R, IRETIERE
cd ~/rokae _ros ws/src

source devel/setup.bash

BITHEXTR (local_ip AZAAip, LUK, IR ip BRSERECGIETRIRIE)
roslaunch rokae_bringup xMateCR7_control.launch robot ip:=192.168.0.160 local_ip:=[]

O ZREWSARS
BIMTF#HR, BTINTES, BIRREWIS ARZRIXHE.

rostopic echo /joint_states

ros1@ubuntu: ~/Desktop ros1@ubuntu: ~/Desktop
: [-0.5609333333333537, -0.093461417770186, 22.04967875125423, -4.29506666
8, 0.06873471250679965, 0.15639999949277505]

1 1677553031
512285679

- jointl

- int2

oint3

- joint4

- joints

- joints
position: [-0.11203260905174105, 0.6474300138590289, -0.6346428458850134, 3.1158
08475392709%e-06, -1.8634983168298311, -0.8411532717415066]
velocity: [6.95293910063545e-310, 4.66294031565345e-310, 4.66294058210424e-310,
6.95293910066707e - 293910063703e-310, 4.66294031617637e-310]
leffort: [-0.654266 687, -0.093461417770186, 21.169678751254235, -4.08173333
3333335, 0.015401379173466314, 0.07639999949277505

: [-0.11203165031374862, 0.6089342866180425, -0.9694621959273332, 3.1158
-1.5671776908734788, -0.8411532717415866]
293910063545e-310, 4.66294031565345e-310, 4.66294058210424e-310,
707e-310, 6.95293910063703e-310, 4.66294031617637e-310]
: [-6.5609333333333537, -0.093461417770186, 22.04967875125423, -4.32173333
3333334, 0.015481379173466314, 0.15639999949277505]

I
43 M ARE - BARIE

4.2 15 EALFE
4.2.1 Moveit-Gazebo BE 1 &

O J331gazebo M
I &S, RETIERE
cd ~/rokae ros ws/src

source devel/setup.bash

EITEXTA

roslaunch rokae _gazebo xMateCR7_gazebo.launch

O @gRVIZ ﬁﬁ}{ﬁi)}{ﬁﬁ, =i “plan” | TUTFHATGIRE =T “excute” FRILAKIN Gazebo FRIAFEAES
ASEIIESHITIEEN.

ROS Interface fifi I F/f 9



4 AE 7R

n Steps: 1+ Real Time Factor:

4.4 Gazebo (FEHER

4.3 Moveit SEAL#E ] demo
4.3.1 gUALALRIIE Bl K R
A demo (84F C++iRALIK python b)) LA xMateCR7 #2296, SCHUH28ER BEIFRES R/RSEIRAHLL
B, ZBEirR BT RRAMINEEAR B BIRX T SRR REHLNZEE.
O [35h hardware interface 55
FIF &, RETIFRE
cd ~/rokae ros ws/src

source devel/setup.bash

BITHEXTR (local_ip A ip, LAUHRIN, (IR ip SHRSEREGRIERIRIE)
roslaunch rokae_bringup xMateCR7_control.launch robot_ip:=192.168.0.160 local_ip:=[]

O izf7 Demo (KATFESITiE—EIA)
FIFEL, FERHTRALUTES
(C++hig)

‘ rosrun rokae_demo CR7_motion_demo cpp |

(python hgA)

‘ rosrun rokae_demo CR7_motion_demo_python.py |

sV EREIA :
> HESAEHEIRE Home £;
> [ERSYIERL;
>  BEGERRTENEHERER,
> BEGRKTSEEENIEHNEIRER;

10 ROS_Interface ff ] T/l
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> [EEER,
> SHirEERTEESEEL;

EI=W
> BANAFREREZWGEME. MRFEIENRIEEIRME, WETrIHRIEEEME (Python
5 C++RIEBIIEEREGRINERSAIRIEE TE) AUERESES;
> EFRSHHMTEEERESY s EEEME, MYNBESERE Rviz RE, MR
Moveit fsSEARIENE MR EAHE, WERRERIEEHFALIERE
> REEORRERE, WALMEA e, FUTZEERL

ROS Interface f# /Tt 11
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ROIKALE
5 W 1A @
HAR 1 MBS EIRES

R0 1 e HE A LRI B launch SO A IR 0 JC1% G HE A LA A il
#Y5 hardware FIFECE S 8 fJata i M2 DL B i a2 25K o

W & 2: xMateCR7 H1E! 192. 168. 0. 160 M R TCETEEEHLER A 5

R TT VR AN EEA T RS 192. 168. 2. 160 B, HAKZ: 0L (xCore MLEE NFEH R %
fEFTFH VL. 7. 0)

5] &K 3: hardware T3 &5 31 H 3 SZE 481 48 R 55 o 15

vk FEhid@d IMT SCH RCT, BB E 815 &
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