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command interface

xml 9 25 v e

<command_interface name="velocity">
<param name="min">-1</param>
<param name="max">1</param>

</command_interface>

<command_interface name="effort">
<param name="min">-@.1</param>
<param name="max">@.1</param>

</command_interface>

o EHEEO velocity 1 effort FEFAILIRIXMEXBAREEERDEIES.
o min/max PREEHINHZHIETE.

state interface

xml 9 S5l v fHiE

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

<state_interface name="effort"/>

* R Gazebo HRUUPATLBRENAIGIE. &EE. ENRE.

LOERD BNRTENT = MGSEDR e <EO.
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A Gazebo #HFLARR ROS 2 ZHIRS

xml @ Sl v fwig

<{gazebo>
<plugin name="gazebo_ros2_control"” filename="1libgazebo_ros2_control.so">
<parameters>$(find firstbot_description)/config/jacksonbot_ros2_controller.yaml</parameters>
</plugin>
</gazebo>

X—ERAYEAETE Gazebo BEIRTINE, gazebo_rosz_control (Y, FHERRIRMAVIEHIZESE YAML XX
1%,

VEARRERE:

TE 2 8

<plugin> f@ Gazebo l@ftF, ZFA gazebo_ros2_control
filename="1ibgazebo ros2 control.so” XEIHARI AT TS, Gazebo SalINE X MEE.
<parameters> IEERtHEREIEH SSE B2, BRSH YAML SAFESE,

@ﬁmﬁ description/config/ BET.

XA YAML 3244 (41 jacksonbot_ros2_controller.yaml ) HFTEMIEHIERATRE. XBAIXTENSE, &
'iﬁ: controller_manager &D{ﬂ%ﬁ‘ﬁ%*‘”l

£ config BR T4 jacksonbot ros2 controller.yaml $ENLATAS

~ CHAPT6
.vscode
1apt6_ws
build
tall

build
~ Firstbot_description
v config

display_robot_model.rviz

jacksonbot_ros2_controller.y...

£ jacksonbot.urdf.xacro Hfiflf&RE EiRIBXZ=E R
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VERE: AT IS o TR T E TR R R (R AR IE T R
L 4 I

v 1.0
acro="http://www.ro ki/xacro" name='jacksonbot

filename="$(find firs scription)/urdf/jacks

IETENEIR:  (IMPORTANT! ! 1)

1. EiE TR, —EEMRFIEZRXH (xacro) HRGERE, TEZEFE/!
2. Yam| {47, ros_ parameters :XEBER N TNRIZ
3. fIpR$sE jacksonbot.urdf.xacro #9fY gazebo control plugin iEF

PeoR: o BE R A A BSOS T R RIZEA LA / 2 {HER)!
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1S ros2 service list | grep /controller_manager
Jconfigure_controller
/describe_parameters
/get_parameter_types
/get_parameters
/1ist_controller_types
/1ist_controllers
/list_hardware_components
/1ist_hardware_interfaces
J1list_parameters
/load_controller
Jreload_controller_libraries
/set_hardware_component_state
/set_parameters
[set_parameters_atomically
/switch_controller
funload_controller

XEMSTIHTBS /controller_manager #HXHY ROS 2 BRFHENO.

Q EXHER
IXELHRAE R ROS 2 BRSO AP, FEHR

IES= pul- Al

/configure controller LB —EHIEE
/describe_parameters , /get_parameters , /set_parameters SRS

/list controllers BrREECIIEMNES SRR RS
/list_hardware_components BRIEhI R E IR A R AR B4t
/list_hardware_interfaces BRFrEEHED (command/state)
/load_controller InE=sIE R tHEAEE)
/switch_controller AL REIEE
/unload_controller fizlEg s

/reload controller libraries EIINEIEHIEERE (FRSEtIE)
/set_hardware_component_state FIHgE@HE, FlEl active

:-S$ ros2 control list_hardware_interfaces
[INFO] [175134B667.414161614] [_ros2cli_16111]: waiting for service /controller_
manager /list_hardware_interfaces to become available...

command interfac

left_wheel_joint/effort
left_wheel joint/position
left_wheel_joint/velocity
right_wheel_joint/effort
right_wheel joint/position
right_wheel joint/velocity

PeoR: o BE R A A BSOS T R RIZEA LA / 2 {HER)!



VERE: AR HAME R P e B R AR AR A R (L RS (T R
i 0 S B T

HEMSERT ZFPEMANERE command #0 state 0.

+ BRABHE

Command Interfaces

#£0 wE

left_wheel joint/effort [available] [unclaimed]
left wheel joint/velocity [available] [unclaimed]
right wheel joint/effort [available] [unclaimed]
right_wheel_joint/velocity [available] [unclaimed]

1BR{R7E URDF chE MANZHIEOEE MINGEM 40T SRS, BEREE TR daim” (98E) .
' State Interfaces

O NEUSETIREAPASRIRE:
bash =5 vaE

left_wheel_joint/effort
left_wheel_joint/position

left_wheel_joint/velocity

ﬂ%ﬁ}ﬁl{%ﬁﬁ joint_state_broadcaster E?EH:.‘;E,

1 %88
¢ [available]: FRXMEOBEHEEEMENIRM,
« [unclaimed]: BRESEEHIZERFERANME  — (RERBEN (3488E) 12588,

Hardware Component 1
name: J

type:
plugin name:
state: id=3 label=active

command interfac
left_wheel_joint/velocity [unclaimed]
left_wheel joint/effort [unclaimed]
right_wheel joint/velocity [unclaimed]
right_wheel joint/effort [unclaimed]
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R ABETHRS U E R PRI IR AR R A 3% (H AR IRIZAT R
M@F&EWT
NBSTIH T RS INEIRORELHE,

& FBithRRiE
yaml =L v e

Hardware Component 1
name: JacksonbotGazeboSystem

state: id=3 label=active

FE L

name ¥R URDF & <ros2 control name="JacksonbotGazeboSystem” ...>
state=active MBTREHE EERGE, PILAHEEIEEER

command interfaces EFEs 7P ™NMZEO [available] [unclaimed]

XERE:

2 {RAOHBSATBEE (BIY gazebo_ros2_control IEHHEHIAY) 2 REIIINSEFFHEGE.
XEBEL£ENRTHRSES 1 A, —HE 4 AT ERNSSEO

FIXBHEAISESLIM T8 Gazebo F{HEAEE AR NE N ros2_control,
BT SREA R AT A PR Hl 88 SR X Lot N e B R Th B

6.19 FRXTRE AKmizHlss (RIXTINEHY)

FREIRFIEEZIE Gazebo B FHEN ROS2 control, {BEMAERATFTFF Rviz fiN
HIETRIAMIAY TF 3758, BMMNCFAPRSMERY (BUETHE) WHY?

X—ISREABA MR T R EEREE, REHRIRHE FE base footprint
PeoR: — B BEER AP E SRS 1 R R TS/ 2!



R RENTH G E b R TR IR R (R A BARIE AT I
i et J 4 i R AT
B tf 7 HAT LR EEE ZRIRIEE AT F1F7F gazebo_control_plugin 3244

true
true
true

odom
base footprint

BIXERCIOEA TR LABZIE gazebo control plugin TE47 tf IR XA,
BREATMEERRZE T RK tf, ATLUEE[ER ros2_control RIKTTRZSIEH
B8, & *n/joint states {E & #AJE H robot state publisher (X M™1&
gazebo_sim.launch.py S48 FRLIBRIE—BEBXA) 1T TF BAH

£ config / jacksonbot ros2 controlleryaml 3 4 & & 0
joint_state publisher &Zfr1ERR

: joint_state broadcaster/JointStateBroadcaster

#  controlller manager % M T — AN & W A
jacksonbot joint state broadcaster FUSEFRRIZHIEZRFR, IEEEHIEER
BY: joint_state_broadcaster, zizHles= B ATAEIRSEOFH M PR tf
(S2FEM/joint_state iFAA .

EFMERIETRNFREMH AN, BEELR -> EhiEhlesBEZINEEnE!

:~5 ros2 control
usage: ros2 control [-h]
Call "ros2 control <command> -h’ for more detailed usage.

Various control related sub-commands

options:
-h, --help show this help message and exit

Commands:
list_controller_types Output the available controller types and their
base classes
list_controllers Output the list of loaded controllers, their typ
e and status
list_hardware_components Output the list of available hardware components
1ist_hardware_interfaces Output the list of available command and state i
nterfaces
load_controller Load a controller in a controller manager
reload_controller_libraries Reload controller libraries
set_controller_state Adjust the state of the controller
set_hardware_component_state Adjust the state of the hardware component
switch_controllers Switch controllers in a controller manager
unload_controller Unload a controller in a controller manager
view_controller_chains Generates a diagram of the loaded chained contro

llers into /tmp/controller_diagram.gv.pdf

Call ‘ros2 control <command> -h® for more detailed usage.
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BJLAEZIXEMH load_controller BT IN&kizHI28

: S ros2 control leoad_controller jacksonbot joint

_state_broadcaster --set-state active

Successfully loaded controller jacksonbot joint state broadcaster into state act
ive

EZ rviz JABRIBRIERET

O isplays S
- @ clobal Options

Fixed Frame base_faotprint

Background Color I 4; 48; 48

Frame Rate 30
- v Global Status: Ok

v Fixed Frame OK

rid

ransform OK
... Transform OK
... Transform oK
v

Update Interv a0
Alpha 1
Description Sou... Topic
Desription Topic /robot_description
TF Prefix
+ Links

B ST LES/joint_states {Ffll, BRERNE:
Ros2 topic echo /joint_states

1.06615183689313e-05
ffort:
0.0

sec: 404
nanosec: 495000000
frame_id: "'
ame:
left_wheel_joint
right_wheel_joint
bosition:
0.007997220840853636
0.023973030105601367
elocity:
-0.001059127391558286
0.0006816489528775353
ffort:
0.0

BAERBIL A ST TINEIEHIZE R T FA 1A —4%! launch SU4E
£ gazebo_sim BRNITATE generate launch description EERANLA RS
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load joint state controller = launch.actions.ExecuteProcess(

cmd=['ros2', 'control', 'load controller', '--set-state','active','jacksonbot joint state broadcaster'

output="'screen'

)

return launch.LaunchDescription(|
action declare arg model path,
action robot state publisher,
action launch gazebo,

action_spawn_entity,

launch.actions.RegisterEventHandler
event handler = launch.event handlers.OnProcessExit(
target_action=action_spawn_entity,
on_exit=[load joint state controller]

BERIEEEE, HERSITPRALTUE, HATTLUSE:
BEEHIRRYIZR (BLINFEYEHES)

:~$ ros2 control list_controllers
INFO] [1751355094.467125559] [_ros2cli_260831]: waiting for service /controller_
anager/list_controllers to come available...
nk oint_state_bro er joint_state_broadcaster/JointStateBroadcaster

WRTLAEEIEHIRE  EDERISCAE AR BB IRS

:-S$ ros2 control set_controller_state jacksonbot_
joint_state_broadcaster inactive
INFO] [1751355175.604147135] [_ros2cli_20954]: waiting for service /controller_
anager flist_controllers to become available...
successfully deactivated jacksonbot joint state broadcaster

H- Tos2 cgntrol_unload_controller jacksonbot_joi

nt_state_broadcaster
Successfully unloaded controller jacksonbot_joint_state_broadcaster

Ros2 control TLXEEE?JEIEJZED%Z} SHIZE, IXEEERESORToRE, i)
B A AR E R e LUE N ARIEKRIF S,

TEFRA S Al kE Az,

6.20 fERDEHIER R T

PRI :

BT LASEIR =l

BT ESCH LR AT

RSN, SRR E. IRIGESTIFETR.

PeoR: o BE R A A BSOS T R RIZEA LA / 2 {HER)!
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£ yam| @ ANLITRS:

joint state broadcaster/JointStateBroadcaster

effort controllers/JointGroupEffortController

front left wheel joint
front right wheel joint
back left wheel joint

back right wheel joint

effort
position
velocity
effort
FE ke
joints Iz E RIS T joint 2FR (Bik. BIA. Bk, B
a)
command_interface WEA "effort” @ (REEIXLEXT AN/ IHEIES
state_interface B =REEO: VB, BE. h — #RIES TR A5 ER

&2 launch 314

load jacksonbot effort controller = launch.actions.ExecuteProcess(
cmd=['ros2', 'control', 'load controller', '--set-state','active','jacksonbot effort controller']
output="'screen

,Llaunch.actions.RegisterEventHandler
event handler = launch.event handlers.OnProcessExit(
target action=load joint state controller,
on exit=[load jacksonbot effort controller]

iE: launch 4HEEEN Action BYEFHTRY bl 28 Rl S IF ST R R ORI T
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ABBLEIRS O S SBUEmRE. T load joint state_controller Z55R
[EEIE1T,

HEiMSEEE, STETUTRETLERIFRMER, HP commands &
ERTRMmSHIER

r 1S ros2 topic list -v | grep jacksonbot_effort_
ontroller

i s/transition_event [lifecycle_msgs/msg/Transitio
nEvent] 1 publisher

i s/commands [std_msgs/msg/Float64MultiArray] 1 su
bscriber

Ros2 topic pub /jacksonbot_effort_controller/commands
std msgs/msg/Float64MultiArray “{data:[0.0001,0.0001]}"

JLAER S AEERIE SR BIERE R

~ Jjackson@jackson-virtual-machine: ~
ut(dim=[], data_offset=0), data=[0.0001, 0.0801])

publishing #4: sgs.nsg.Float64MultiArray(layout=std_msgs.msg.MultiArraylayo
ut(dim=[], dat. data=[0.0601, 0.0001])

publishing std_msgs g.Float64MultiArray(layou sg.MultiArrayLayo
ut(dim=[], data=[0.0601, 0.0001])

publishing std_msgs g.Float64MultiArray(layout=s sg.MultiArrayLayo
| ut(dim=[ data=[0.6601, 0.6001])

publishing #7: g.Float64MultiArray(layout=std i sg.MultiArrayLayo
ut(dim=[], d data=[0.0001, 0.0001])

publishing #8: g.Float64MultiArray(layout=std_msgs.msg.MultiArrayLayo
ut(dim=[1, dat. 0), data=[0.0001, 0.0001])

publishing #9: .msg.Float64MultiArray(layout=std_msgs.msg.MultiArraylLayo
ut(dim=[], data_o 0), data=[0.0001, 0.0001])

publishing #10: stc Float64MultiArray(layout=std_msgs.msg.MultiArrayLay
out(dim=[], data_c , data=[0.0001, ©.0001])

[+l Q [m]

IFDSZ co

lstate interfaces
left_wheel joint/effort

left_wheel_joint/position

left_wheel_ joint/velocity
right_whee oint/effort

right_wheel joint/position

right_wheel_joint/velocity

=5

i
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6.21 (LM ZIREH S EHIT=EA

ERENEDTS, BMNFEITIRERMERSINOERRSE, SMNEREER
SREER ASRIRPIASER, FRIIMEM—MEREO. XS
BEfER "W, RERIEE AR, BIEHREE,

BEATH, BMNEFINE—E "E£51" HiEHles: MEEREHES

XMEHRISRN TR AL 2R BEZEENERER, CRREHRTIEIFITE.
Bixkii, eSREBREEES, BHISEATGRTM R FSERTELSR,
RieEHIENiL FREXIEH., SRR, BRAILIRIER FRIERREIE
., AEHTISEANSEIENES, XHEa T BB RNERITHER.

BRI
SRR — MERENEEES, REEE,
DiEFRRG—NERRE, EHERA "RSXKND" #RA;

MmAEREFIREG— "I | SRECESFENEREE, BCit
BHEARZEAN], BEER "B BCEIWET,

BLE yaml 3T

: diff drive controller/DiffDriveController

TEHXRABENESE TEERE, BXTSHERTET P219 FRHBCEL
pa1ER) GPT #B4T
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["left wheel joint"]
["right wheel joint"]

0.2
: 0.032

: 50.0
odom
base footprint
[0.601, 0.001, 0.0, 0.0, 0.0, 0.01]
[0.001, 0.0, 0.0, 0.0, 0.0, 0.01]

BRER (RERE)

yaml|

0 1BSEN (BRTZANEE )

yam
wheel_separation_multiplier: 1.0
left_wheel_radius_multiplier: 1.0 .
. X . cmd_vel_timeout: 8.5
right_wheel_radius_multiplier: 1.0

o A{RARITT RS vs SRS HOHMETR o Ensll! ZRIE 05 WRIREEEN sod_vel BS, EHEREMETR
o —REBFERERTITE. HEUYREZEM o MRz T REEE— N NRER R
o MEHBARELE/AE, TAESEHXYERTF o MR 05 BRRBEEE, THRIAHEARET, HET

PER(ERY launch X4, JEREYY diff_drive 30 effort #BgEizHIN=R AR FIE
], ATBILRRFA TR (BiFR) FrEBXIDRIaE

(AF3zf controller_ manager)

load jacksonbot diff drive controller = launch.actions.ExecuteProcess(
cmds['ros2', 'control', 'load_controller', '--set-state','active','jacksonbot_diff drive_controller'|]
output='screen'

,launch.actions.RegisterEventHandler
event handler = launch.event handlers.0OnProcessExit(
target action=load joint state controller,
on exit=[load jacksonbot diff drive controller]

BEEGSITRAITIUER topic XBE=1 odom MEERITER,
cmd_vel unstamped #HE/1EHAI cd _vel
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1% ros2 topic list -v | grep jacksonbot_diff_dri
ve_controller
L Jodom [nav_msgs/msg/Odometry] 1 publisher
& /transition_event [lifecycle_msgs/msg/Transi
tionEvent] 1 publisher

*

Jcmd_vel unstamped [geometry msgs/msg/Twist]

1 subscriber

R0 Hes T E R AR ER R LIEFIES R F ARSI AT EEUREREEERA]
LU TIRET FTFF xacro BT FREIRS

name="gazebo ros2 control" filename="libgazebo ros2 control.so"
robot description
robot_state publisher
$(find firstbot description)/config/jacksonbot_ros2 controller.yaml

/jacksonbot diff drive controller/cmd vel unstamped:=/cmd vel
/jacksonbot diff drive controller/odom:=/odom

J9E <robot_param> F <parameters> XERFIELAINLE, TIAREIA
HUARREER remapping —FHIBERE 17

IRAERNEIXEFAIEE
xml

<plugin name="diff_drive" filename="libgazebo_ros_diff_drive.so">

{ros>

<remapping>/cmd_vel:=/my_cmd_vel</remapping>
<fros>

</plugin>
XMEHIAREEE:
(2 ERY“IEE" 2 HFEIAY:
+ EEEM <pluginy IRERINE:
o BFENSTF joint 2RFIARE
o 7 49 MWE. FE
. iﬁ%@ (BRIA /cmd_vel )
FRLAE .
"ERERIERE X MR ARRENR T, RIEFIEXMNEG, HHRSR,
thHLRER
* EFEIRERI RS
o EiiEH EREtEEA"
* FRIFSFENHRARE, EACEBEMXRASTET
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= MEFRRT N BRENSRZFIRR"
» f&HRE gazebo_ros2_control (EABRERERE, MEMNMZHERER)
- EAECEERHRT, mE:
o BI—MEHIREEERE" (controller_manager)
o EHMBALM" (robot_description , HHZE URDF)
o EMNE=HIS8ECE" (Lbi0 diff_drive_controller HISE))
o RE, ZLIRBIRKRE /omd_vel HHINEALT

MR ESRE:
1. BENEARISHHE (BT <robot_param )
| P TFRHASE (BT <parancterss N YAML 3Zf4)
. SRIEHRAEILL remap

EIERINE, EITZRRIREESTRMEUEREEETY, XBEXAITFRIE
B9 gazebo ros_diff drive, —fZRifF—HE, XEEZRTF timeout, RE
timeout IEINIENEFBSHETR, BEEEAXLFEN (FHERHE)

1S ros2 run teleop_twist_keyboard teleop_twist_k
eyboard

This node takes keypresses from the keyboard and publishes them
as Twist/TwistStamped messages. It works best with a US keyboard layout.

b : down (-z)
anything else : stop

q/z : increase/decrease max speeds by 10%
w/x : increase/decrease only linear speed by 10%

ZEFAIBE 5T T ros2_control £5& Gazebo ¥3,
ETEREABELTEHEANERNEESZYESZE E#RBHS5IA

hardware _interface,
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PR

EARER, Flzer T — MBI AMNEREZEGERIE. BRNER
BRENSYISEHERENTERE, NSRS ABEISMSEMHERR
FeFI N 7 BSCRYESL,

—. VSMARRSHENMEEE

REENME T AER URDF/Xacro 7234 IMES XTI ARE. &R,
PITERSEMPH TR ER TRSHEM. B Gazebo BEPERE, LI
THESARELNZI TR, &S RViz #HTHEEEN, TF RN E s
FEROATAUE, IBF T IBIRRGEEMRIE R,

. ROS 2 f=HIMEZRERSIN

FAIBERNET ros2_control {ERRNEAEMNSHS, E~FER TWEE (R
HIEN ros2_control =588 (IS, 1. BRER) | AEERINEIEHEEF]
SEREHIEHREATR. XBEHRRNIZHEELIAT, MEFABRRSIELR
FI—MLE.

=. AEIT—KETF ROS2 SANERSHESR Navigation2 MUES
EETRIERS, RIVEH—SERIRENL. BEPEE. BirREEER
THRERISEIR, Frem MR RREENE S TR S AN FIR R TR,
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