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ROS 2 Control

. ROS 20/RY b (U7ZIFA L) BHDIESHDIL—LD—D
« ROS 1iEROS ControlDRFA%ZSIEHME, xS

other
%\V\H controller

controller

https://roscon.ros.org/2015/presentations/RealtimeR0OS2.pdf
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https://roscon.ros.org/2015/presentations/RealtimeROS2.pdf

ROS 2 ControlL 7k MU

. Fros2_control

@)

ROS 2 Controldd 7 L— L —%

. Fros2_controllers

@)

OV hA—SOERBREE

. control_msgs

@)

ROS2Controld A v t+—CFEE

. control_box

o #HfE. PID/Z ERIEERD Y —IL
. realtime_tools

o YTILEA LEEDI=HDY—IL
. ros2_control _demos

o ROS 2 Control&{E>1-7TF
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« Controller Manager
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Resource Manager
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O
ESEEREEDREHESEEE
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https://ros-controls.github.io/control.ros.org/getting_started.html
https://ros-controls.github.io/control.ros.org/getting_started.html

Controller Manager

. /IS MO—-SIFREEBETIEUTEE

@)

@)

@)

configure : FtdHAH
start (activate) : E1TEi
stop (deactivate) : RIT#ET

@)

(@)

(@)

ForwardCommandController

loads

Controllers
r—b Controller A Controller B
x ] T 1
grant interfaces to grant interfaces to grant interfaces to

request interfaces from

O —

Controller Manager

JointGroupPosition/Velocity/EffortController

JointTrajectoryController : filsIEE % %

JointStateBroadcaster : JointStateXwvt—>



Resource Manager&Transmissions

o UY—-XDBHEHOETSHERONRY MMM

o SystemlInterface : O/RY b24F

o ActuatorInterface : 7 F1I—5H{u S
. - Resource Manager
o SensorInterface : 7> Y Hi{i
. 2\ o] ‘ ‘
L4 1&7."] *% H b mar:ges rnar:ges
State Icl"lterlface Commar:jmerface
o Transmission : . 5
ports e)ﬁns
BSEE7IF1I—F ANEICEKR
O JOintLimitHandIe : e i Sensor System Actuator Transs
BPEEFOFITI—YRREAICHE T e
\ ~ A ~ 2



Transmission

BREE P IFI1IT—F ANDHEEER

o SimpleTransmission

n AELEEATEY FECEDLSEHR

o DifferentialTransmission

n EERREZEDR2MFIFII-HIDZHD

zi

o FourBarLinkageTransmission

s MEUSOBEEESE2MPIFII—ID |

IZSHDE

joints side

=>

Tays Tays Tag

actuators side

Four-bar linkage Remote second joint actuation

https://qgithub.com/ros-controls/ros control/tree/noetic-

devel/transmission _interface/images



https://github.com/ros-controls/ros_control/tree/noetic-devel/transmission_interface/images

JointLimitHandle

o HEIDEBHNVIY MHSPUNY—S2ZBMO 22V Y MDEGE

Joint Velocity Joint Effort

+velocity +effort

k_velocity

soft_lower_limit soft_upper_limit velocity

»
Qm Position /‘_‘/‘

upper -velocity

>
Joint Velocity

-velocity -effort

https://wiki.ros.org/pr2_controller _manager
/safety limits

HEiAUIY b HEIAEEYIY
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https://wiki.ros.org/pr2_controller_manager/safety_limits

ros2controlcli

e ros2clioY 7 a¥ > Rros2 control

o ros2 control list_controllers
m Controller Managerb'&89 31> MO—FDODUAMPYVT
o ros2 control list_hardware_interfaces
m Resource Managerh'EEIB3VUY—-XADUA PV
o ros2 control load_controller
m > bO—5D5RMAH
m --set-stateAT'> 3> THRMAHFDHH. BIEFTHIEHEIROIEE
o ros2 control switch_controllers

. J>bhO-5SDERTHKE. RITERTOUDEX
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ROS 2 ControllcEBmULD

« ROS 2 Controldd>1t2D MIZFEBS UL

L4 b“\

EE, TE. TAM RFIADFT—SI3a2IEFENDNTLRL
« ROS 2 Control WGAINIZITTIEL . BEBEREMUTVNKAE

{9 00Open v 5Closed

Contributors 46

t~ [ros2_control_test_assets] Fix typo X
#371 by youtalk was merged on Apr 7 - Approved

i~ Sleep accurate duration on ros2_control_node v K
#302 by youtalk was merged on Jan 26 - Approved 'Vi
= call template methods instead of copy and paste v :
#78 by youtalk was merged on Jun 11, 2020 - Approved E‘, 1task —
| Jy i

i~ Fix typo v

#77 by youtalk was merged on Apr 24, 2020 - Approved

. . + 35 contributors
i~ Use dashing for Travis Cl v

#34 by youtalk was merged on Jan 21, 2020

https://github.com/ros-controls/ros2_control/pulls?q=is%3Apr+is%3Aclosed+author%3Ayoutalk
https://github.com/ros-controls/ros2_control/graphs/contributors
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https://github.com/ros-controls/ros2_control/pulls?q=is%3Apr+is%3Aclosed+author%3Ayoutalk
https://github.com/ros-controls/ros2_control/graphs/contributors
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dynamixel__control

ROBOTISH—/RE—4DynamixelD/=$bDROS 2 ControlEi%
o https://github.com/youtalk/dynamixel_control
o FANTODDynamixelDEAHSHE (CHIE
o URDFICros2_control¥ 29 7&:EMY B/Z(F TiEMAm4E
o ROS 2 Foxyxit

https://emanual.robotis.com/docs/en/dxl/x/
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https://github.com/youtalk/dynamixel_control
https://emanual.robotis.com/docs/en/dxl/x/

dynamixel_controlL RS kU

o dynamixel_hardware

o DynamixelO/RY FDTz&hDSystemInterfaceEi=

o oOpen_manipulator_x_description
o ROBOTIS Open Manipulator-XAD&EAFE
. pantilt_bot_description
o IN>FI NDHD2EORY MMADEATE

open_manipulator_x

15 pantilt_bot



dynamixel__hardware

DynamixelHardware
command state
pos/vel/eff pos/vel/eff

Dynamixel Workbench

Resource Manager Dynamixel SDK

https://emanual.robotis.com/docs

[en/dx1/x/
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https://emanual.robotis.com/docs/en/dxl/x/

XTSRS

« DynamixelHardware
o IRTEE (state) HG : IiE. EE. ~LY

o ENBME (command) &% : fili&. EE. ML
o ZE : BHMBlSimpleTransmission

. d>b0O-—-3>
o ForwardCommandController

o JointGroupPosition/Velocity/EffortController

(@)

JointTrajectoryController

JointStateBroadcaster

(@)

17



[youtalk ~/ros/foxy % ros2 launch open_manipulator_x_robot open_manipulator

_x_robot.launch.py

[youtalk ~/ros/foxy % ros2 control switch_controllers --start-controllers v

‘eloci ty_controller

[Youtalk' ~/ros/foxy (%I ros2 topic echo /joint_state


https://youtu.be/EZtBaU-otzI

https://youtu.be/DzizMZp3KqU



https://youtu.be/DzizMZp3KqU

<ros2_control name="${name}" type="system">

<hardware>

URDF ros2_control%5%

<plugin>dynamixel_hardware/DynamixelHardware</plugin>

—_ <param name="usb_port">/dev/ttyUSBO</param>
Y —A5HE

L <param name="baud_rate">1000000</param>

<l—— <param name="use_dummy">true</param> -->

° ha I‘dwa I‘ega‘ </hardware>

<joint name="jointil">

o plugin : DynamixelHardwareig%E <param name="id">11</param>

o <command_interface name="position"/>
o usb_port : USB¥E#HAR— b

<command_interface name="velocity"/>

o baud rate: 7|-\—l/— ~ <state_interface name="position"/>
- <state_interface name="velocity"/>
o} use_dummy . 9’5—=E— hﬁ?}]ﬂ: <state_interface name="effort"/>

= = . </joint>
o JOlntga <joint name="joint2">
<param name="id">12</param>

o id : Dynamixel€—#1D

o command : ESEA>SYIIT—R

<command_interface name="position"/>
<command_interface name="velocity"/>
<state_interface name="position"/>

o state: iET:Eﬂ'E»{)Gle—Z <state_interface name="velocity"/>

<state_interface name="effort"/>

https://github.com/youtalk/dynamixel control/blob/main/ | </joint>
pantilt bot description/urdf/pantilt bot.ros2 control.xacro </ros2_control>



https://github.com/youtalk/dynamixel_control/blob/main/pantilt_bot_description/urdf/pantilt_bot.ros2_control.xacro

controller_manager:
ros arameters:
0 0 - - __p
update_rate: 100 # Hz

~ — Y, iy velocity_controller:
L4 ::] - l“[:]'--::7iiSleE

type: velocity_controllers/JointGroupVelocityController

° ContrO"er_ma nager joint_trajectory_controller:

type: joint_trajectory_controller/JointTrajectoryController

o Controller ManagerOWE LIS

joint_state_broadcaster:

}\ofx—gﬁﬁﬂﬁ type: joint_state_broadcaster/JointStateBroadcaster
——O A e velocity_controller:
o A>bO-5T7304A4 > 4An1% ey
UZRRFPYT R
- jointl
~ — - joint2
e &> MO—-F%4

joint_trajectory_controller:

@) ﬁ-:l > hD—Sd)ﬁE&B‘% ros__parameters:
joints:
NS A—S %Rk " jotnr
- joint2

command_interfaces:
— position

https://github.com/youtalk/dynamixel control/blob/main
/pantilt_bot description/controllers/controllers.yaml

state_interfaces:

— position



https://github.com/youtalk/dynamixel_control/blob/main/pantilt_bot_description/controllers/controllers.yaml
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https://twitter.com/shirokunet/status/1436579497810169857

e 3
2
e

ros2_control . youtalk & A ® dynamixel_control fif D 7x
N TET | BKH ! |

shirokunet
@shirokunet

BZEIC OpenMANIPULATOR-X R—XA TCE> e S 22T
TARNL

Translate Tweet

0:04 | 2.3K views

3:36 PM - Sep 11, 2021 - Twitter Web App

12 Retweets 2 Quote Tweets 91 Likes

https://youtu.be/B2hrMPb5IpY

3.2. More applications
o

havethe dynamixel hardware andthe pantilt_bot_description
ity apply them to Mov

next stop.

> Pl o) 2520/4535

#ROSDevDay #ROSdevelopers #R0OS
Build Your Own ROS 2 Robot from Scratch | Yutaka Kondo | ROSDevDay 2021

2,961 [EI#RES + 2021/08/04 = &E

b8 Jo o HE
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https://twitter.com/shirokunet/status/1436579497810169857
https://youtu.be/B2hrMPb5IpY

ROS Japan UG #41, #42h -5 DERE

o ROS 2 Controliktransmission_interface h' Rk 52AX....
o— R A D
— B DS
e forward _command_controllerA%\ Dros2_controller DXt

===

- o + 3 more th

o YIZhYzFUIy NI L
m ROS 2 ControliRjoint_limits_interface Hh* R 5EAX....
o Movelt2E {fommm
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P
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https://speakerdeck.com/youtalk/dynamixelsabofalsetamefalseros-2-

controlshi-zhuang-toopenmanipulator-xhefalsecan-zhao-shi-zhuang?slide=4



https://speakerdeck.com/youtalk/dynamixelsabofalsetamefalseros-2-controlshi-zhuang-toopenmanipulator-xhefalsecan-zhao-shi-zhuang?slide=4

SimpleTransmission#HE it

FEtransmissionFJ(ERESNTLVRV -> SRR

@)

@)

joint PV (CHB/INS A—43Eh
m  mechanical_reduction : i@iELt
m  mechanical_offset : ATJtwv 2

https://github.com/youtalk/dynamixel control/pull/11 (KR52J MPR)

<joint name="gripper">
<param name="id">15</param>

<!—— TODO: Replace to transmission tag ——>
<param name="mechanical_reduction">${0.0275/pi}</param>
<param name="mechanical_offset">-1</param>

<command_interface name="position"/>

<command_interface name="velocity"/>

<state_interface name="position"/>

<state_interface name="velocity"/>

<state_interface name="effort"/>
</joint>


https://github.com/youtalk/dynamixel_control/pull/11

SimpleTransmission#HE it

amera Ziselect < Focus Camera = Measure ~ 2D Pose Estimate ~ 2D Goal Pose 9 Publish Point +

B < transmissiond 2 t4aE
2UU—ZLTL EEn @

Reset 31 fps



Effort ControlXd/its

« DynamixelD&EEHIEHITE— RZ{EED 72 ML I BIEINDIT

o BMILD = &EififE x HRE

o FTICEE MLODREMITIointStatelCRIRFHH

o https://github.com/youtalk/dynamixel_control/pull/9 (F3Z2Z FPR)
s EHETABMRE...

B<ESHPOBBICARLEN B
CERBE—BUI RSB LS BN @
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https://github.com/youtalk/dynamixel_control/pull/9

Movelt 2%t

o ROS 2 Control®iixO7/RY MMIMovelt 29 SEREEHIRET
o dTIcJointTrajectoryController&JointStateBroadcaster(c (I itiEH
o https://github.com/youtalk/dynamixel control/pull/4 (K5 ZJ FPR)

s https://github.com/ros-planning/moveit resources/tree/ros2
ZSE(CEBOHLVED, WEEEERE#HET

moveit_setup_assistant®ROS 2hxk%&
B<UU—2LT< RN ®

27


https://github.com/youtalk/dynamixel_control/pull/4
https://github.com/ros-planning/moveit_resources/tree/ros2%2520%E3%82%92%E5%8F%82%E8%80%83%E3%81%AB

GazeboXd it

« ROS 2 Control3it0O/RY MMIGazeboX i EREHR(ET
o TzlEUGazebo 11 (Ignition GazeboTId/iRLY)
o https://github.com/youtalk/dynamixel_control/pull/8 (¥—<i&d3)
s URDF®DSystemlInterface&Gazebo PluginZZ = - Bt I D/ET
n —ISEILVE | THEGazeboSystemDiEEE) ([CEDHHSB ! ?
o Ignition GazeboZESHAHMREES

B https://discourse.ros.org/t/ignition-gazebo-ros-2-august-community-meeting-cross-post/21777

ignition_ros2_control (iR)\v4o—2) %
B<UU—2LTEan®
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https://github.com/youtalk/dynamixel_control/pull/8
https://discourse.ros.org/t/ignition-gazebo-ros-2-august-community-meeting-cross-post/21777

2XC430-W2503i )i

o 1DDEMFKIC2EDDE—S DA D IZDynamixel\D i

o https://github.com/ROBOTIS-GIT/dynamixel-workbench/pull/342 (LE1—&5)

—

https://emanual.robotis.com/docs

/en/dxl/x/2xc430-w250/

https://twitter.com/youtalk/status/1435953228122705920
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https://github.com/ROBOTIS-GIT/dynamixel-workbench/pull/342
https://twitter.com/youtalk/status/1435953228122705920
https://emanual.robotis.com/docs/en/dxl/x/2xc430-w250/

dynamixel-workbenchh*5 M22%

« dynamixel-workbench®ros27' S5 > F (324 EEBHRL...

o https://qgithub.com/ROBOTIS-GIT/dynamixel-workbench/tree/ros2

” JaehyunShim Merge pull request #268 from ROBOTIS-GIT/ros2-devel ... 7d96524] on Aug 22, 2019 | & 602 commits

« Plan A : Dynamixel SDK®DiE#EFIHA

o ROBOTIS#Will Son&A ( ROS 2 TSCAIIN) & EBICIEitETh
« Plan B : OUXT-Polaris/dynamixel_hardware_interfaceA\D#17

o https://github.com/OUXT-Polaris/dynamixel hardware interface/pull/14

o Plan C: O FEO>TLIEELY A

30


https://github.com/ROBOTIS-GIT/dynamixel-workbench/tree/ros2
https://github.com/OUXT-Polaris/dynamixel_hardware_interface/pull/14

dynamixel__control

& youtalk / dynamixel_control ' public ®uUnwatch ~ 3 ¢ Unstar 38 % Fork 4

https://github.com/youtalk
/dvnamixel Control <> Code © Issues 19 Pull requests 4 (® Actions @ Security |~ Insights

£ main ~ Go to file Add file ~ About e

ros2_control packages
‘& youtalk Update README.md .- 14 hoursago 0120  for ROBOTIS Dynamixel
bofted 4 B8 dynamixel_hard... remove ids param and add id params 14 hours ago cpp ) ( robotics
: dynamixel gazebo
3 BB open_manipula... remove ids param and add id params 14 hours ago
: ros2 robotis
BB pantilt_bot_des... remove ids param and add id params 14 hours ago gazebo-ros ros2-foxy
°
.
Y .clang-format add clang-format 5 months ago ros2-control
.
[ .gitignore remove ros2_controllers 4 months ago J Readme
o *e
se " 3 LICENSE move to root 4 months ago 88 Apache-2.0 License
oe
35 : [ README.md Update README.md 14 hours ago
4 °
bt 4 @ dynamixel_cont... remove ros2_controllers 4 months ago Releases

No releases published
README.md i Create a new release


https://github.com/youtalk/dynamixel_control
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