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sudo apt install software-properties—common

sudo add-apt-repository universe

sudo apt update && sudo apt install curl -y

sudo curl| —-sSL

https://raw. githubusercontent. com/ros/rosdistro/master/ros. key
-0 /usr/share/keyrings/ros—archive-keyring. gpg

echo “deb [arch=$ (dpkg ——print-architecture) signed-by=
/usr/share/keyrings/ros—archive—keyring. gpg]
http://packages. ros. org/ros2/ubuntu $(. /etc/os-release && echo
$UBUNTU_CODENAME) main” | sudo tee /etc/apt/sources. list.d/ros2. list >
/dev/nul |

sudo apt update

sudo apt upgrade
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https://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html
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Ubuntu 24.04 (ROS2 Jazzy) DiH4a -

sudo apt install ros—jazzy—-desktop

sudo apt install python3-colcon-common-extensions
echo “source /opt/ros/jazzy/setup.bash” >> ~/.bashrc
source ~/.bashrc

Ubuntu 22.04 (ROS2 Humble) 545

sudo apt install ros—humble—-desktop
sudo apt install python3-colcon-common-extensions

echo “source /opt/ros/humble/setup. bash” >> ~/.bashrc
source /. bashrc
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sudo apt install python3-rosdep
sudo rosdep init
rosdep update
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sudo apt install git
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mkdir -p ~/ros2_ws/src
cd ros2_ws
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cd src

git clone https://github. com/choreonoid/choreonoid. git

git clone https://github. com/choreonoid/choreonoid_ros. git

git clone https://github. com/choreonoid/choreonoid_ros2 mobile robot_tutorial.git
. /choreonoid/misc/script/install-requisites—ubuntu-22. 04. sh
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cd “/ros2_ws
colcon build —symlink-install

LUTDOED Ay =V DRRINTz O

Starting >>> choreonoid

Finished <<< choreonoid [120. 0s]

Starting >>> choreonoid_ros

Finished <<< choreonoid ros [10. 0s]

Starting >>> choreonoid _ros2 mobile robot_tutorial
Finished <<< choreonoid_ros2 mobile_robot_tutorial [5.0s]

Summary: 3 packages finished [135.0s]
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echo “source $HOME/ros2_ws/install/setup. bash” >> ~/. bashrc
source $HOME/ros2 ws/install/setup. bash
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echo “export ROS_LOCALHOST _ONLY=1" >> */.bashrc
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ros2 run choreonoid ros choreonoid
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OpenGL 3.3 (GLSL 3.30 NVIDIA via Cg compiler) is available for the " —2" view.

Driver profile: NVIDIA Corporation NVIDIA GeForce RTX 3080/PCIe/SSE2 3.3.0 NVIDIA 535.183.01.
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cd ~/ros2_ws/src
ros2 pkg create my _mobile_robot
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cd “/ros2 ws/src/my_mobile_robot
mkdir model
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model”
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gedit model/mobile_robot. body &
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format: ChoreonoidBody
format_version: 2.0

angle_unit: degree >< 'f 77—"7 I‘ ‘:535% '

: Mobi leRobot R —— o
root link: Chassis (ST TIRAR=R2XZF%#{ER)
links:

name: Chassis
joint_type: free
center_of_mass: [ -0.08, 0, 0.08 ]
mass: 14.0
inertia: [ 0.1, 0,
0, 0.17,
0

: 0,
material: Slider
elements:
type: Shape
translation: [ -0.1, 0, 0.0975 ]
geometry:
type: Box
size: [ 0.36, 0.24, 0.135 ]

oo o

type: Shape
translation: [ -0.255, 0, 0.02 ]
geometry:

type: Cylinder

height: 0.01

radius: 0.02
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format: ChoreonoidBody #
format_version: 2.0 #
angle_unit: degree #
name: Mobi |leRobot #
root_link: Chassis #
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| inks:
- # JRFEFRDOBRK
name: Chassis )04
joint_type: free
center_of _mass: [ —-0.08, 0, 0.08 ]
mass: 14.0
inertia: [ 0.1, O, 0,
0, 0.17, 0,
0, 0, 0.
material: Slider
elements:
type: Shape
translation:
geometry:
type: Box
size: [ 0.36, 0.24, 0.135 ]

22 ]

[ 0.1, 0, 0.0975 ]

type: Shape
translation: [ -0.255, 0, 0.02 ]
geometry:

type: Cylinder

height: 0.01

radius: 0.02
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ros2 run choreonoid ros choreonoid
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ﬁ my_mobile_robot

771 JL4(N): |mobile_rabot.cnoid || 0 55
Z71IILOEE: 7OV -7 71 ) (*.cnoid) - | @Fvrtil

—BNT A T LERE




A>T N7 74 ILD50A

IS

o X = 4 — | 774 - 7> o bEEH
<J \V\Dnj%klj_\_\

e« ¥7-1%. Choreonoidic&lfFoa~v> K74 >~
TIETET 5

cd “/ros2 ws/src/my_mobile robot/project
ros2 run choreonoid ros choreonoid mobile robot. cnoid
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name: LeftWheel
parent: Chassis
translation: [ 0, 0.145, 0.076 ]
joint_type: revolute
joint_id: 0
joint_axis: [ 0, 1, 0]
center_of_mass: [ 0, 0, 0 ]
mass: 0.8
inertia: [ 0.0012, O, 0,
0, 0.0023, 0,
0, 0, 0.0012 ]
material: Tire
elements:
- &TireShape
type: Shape
geometry:
type: Cylinder
height: 0.03
radius: 0.076
division_number: 60
appearance:
material:
diffuseColor: [ 0.2, 0.2, 0.2 ]
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name: LeftWheel

parent: Chassis #t B> H4 (ChassisDF!) D E&ET D)
translation: [ 0, 0.145, 0.076 ] RO DEHUE (R V9 O—HILER)
joint_type: revolute t BEAEi4 4 7 : [z

joint_id: 0 # BAFID (O SIEEICKES)

joint_axis: [0, 1, 0] i EAEER (1) >0 O—hILERE)

center_of mass: [ 0, 0, 0]

mass: 0.8
inertia: [ 0.0012, O, 0,
0, 0. 0023, 0,
0, 0, 0.0012 ]
material: Tire # BT TYTIL: Tire (REDEBRBAELEDB)
elements:
- &TireShape it LTORRARICYMO 7 o h—% 2 TCTHEBTHANET S
type: Shape
geometry:
type: Cylinder
height: 0.03
radius: 0.076
division_number: 60 # Ay 10RBH ABHEEOLTESHMICTS
appearance: #t TE7S VR (REOR-B%iER7T 5)
material : t <TUT7IL (BEERTRTS)

diffuseColor: [ 0.2, 0.2, 0.2 1 # ¥:iEmEIF DR, G BfE (%&0.0~1.0)
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name: RightWheel
parent: Chassis
translation: [ 0, -0.145, 0.076 ]
joint_type: revolute
joint_id: 1
joint_axis: [ 0, 1, 0]
center_of_mass: [ 0, 0, 0 ]
mass: 0.8
inertia: [ 0.0012, O, 0,
0, 0.0023, 0,
0, 0, 0.0012 ]
material: Tire
elements:
- *xTireShape X EHIGTOIFET7YyH—0OREBEIAYT7RELTRYAL

$§§:njb

% SRR I B FA Sy A —

H (Ctrl + R) L TEH

> M "model/mobile_robot_primitive.body”
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share/default/materials.yaml|Z 2 &
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name: LeftWheel

parent: Chassis

translation: [ 0, 0.145, 0.076 ]
joint_type: revolute

joint_id: 0

joint_axis: [ 0, 1, 0]
center_of_mass: [ 0, 0, 0 ]

mass: 0.8
inertia: [ 0.0012, O, 0,
0, 0.0023, 0,
Z TTlI “Tire” 0, 0, 0.0012 ]

77—!) T ILZIEE material: Tire
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cd “/ros2_ws
colcon build —packages—select choreonoid
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vmega_body.dae vmega_wheel.dae

BFEER/CY 7 —2 D meshes LT IZHEHR
- meshes/vmega_body.dae

- meshes/vmega_wheel.dae

- meshes/rb.png (77 X F v E/{&)

X https://github.com/vstoneofficial/megarover samples ™
Ay a7 7ANENEB (—EEIE)
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ETILT 7 A ILOIEIE (BEEER)

name: Chassis
joint_type: free
center_of_mass: [ -0.08, 0, 0.08 ]
mass: 14.0

inertia: [ 0.1, O,

o
—
~

coee

0, .
0, 0,
material: Slider
elements:
type: Resource
uri: ”../meshes/vmega_body. dae”

( uri: “package://my_mobile_robot/meshes/vmega_body. dae” &ZEL\THO0K )

Ay a7 7AN—ARZ2EFERNNy =D 5 “my_mobile_robot” @
“meshes” T4 L7 b YU (F7-ICfERR) ICaE—LTHEET
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name: LeftWheel

parent: Chassis

translation: [ 0, 0.145, 0.076 ]
joint_type: revolute

joint_id: 0

joint_axis: [ 0, 1, 0]
center_of_mass: [ 0, 0, 0 ]

mass: 0.8
inertia: [ 0.0012, 0, 0,
0, 0.0023, 0,
0, 0, 0.0012 ]
material: Tire
elements:

type: Resource
uri: “../meshes/vmega_wheel. dae”
rotation: [ 0, 0, 1, 180 ]

(R A —ILERS))

X ZEEHY ICI80ERETERRER

name: RightWheel

parent: Chassis

translation: [ 0, -0.145, 0.076 ]
joint_type: revolute

joint_id: 1

joint_axis: [ 0, 1, 0]
center_of_mass: [ 0, 0, 0 ]

mass: 0.8

inertia: [ 0.0012, 0, 0,

0, 0.0023, 0,

0, 0, 0.0012 ]
material: Tire
elements:

type: Resource
uri: ”../meshes/vmega_wheel. dae”

¥ EERIRIEEFER/ Sy —2 D “model/mobile_robot_mesh.body”
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elements:
type: Visual
elements:

REAETILOFIRZ R

type: Collision
elements:
FHBEERETETILORIK Zicib
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SRV.NOERRI

name: Chassis

elements:
type: Visual
elements:
type: Resource
uri: “../meshes/vmega body. dae”
type: Collision
elements:
type: Shape
translation: [ 0.1, 0, 0.0975 ]
geometry:
type: Box
size: [ 0.36, 0.24, 0.135 ]
type: Shape
translation: [ —0.255, 0, 0.02 ]
geometry:
type: Cylinder
height: 0.01
radius: 0.02

N

> RTAETN

> FTHRHEAEFIL
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name: LeftWheel

elfments —
type: Visual
elements: . .
- > RTRAEFNL
type: Resource
uri: “../meshes/vmega_wheel. dae”
rotation: [ 0, 0, 1, 180 ]

)\

type: Collision
elements:
- &TireShape

type: Shape . .

geometry: > FHRERAET IV
type: Cylinder
height: 0.03

radius: 0.076
division_number: 60 7
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name: RightWheel

elfments —
type: Visual
elements: .
- > RTRAEFNL
type: Resource
uri: “../meshes/vmega_wheel. dae”

S
type: Collision
elements: } FHEHAET IV

- *TireShape

¥ EBRRIZBFER/ Ny —2 D “model/mobile_robot.body”
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 package.xml% fREE
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e https://choreonoid.org/ja/documents/latest/sim
ulation/howto-implement-controller.html

e TankFa2— F YU I

e https://choreonoid.org/ja/documents/latest/sim
ulation/tank-tutorial/index.html

e ROSFkTankF 22— k1Y 77JL

e https://choreonoid.org/ja/documents/latest/ros/
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MobileRobotDriveTester.cpp (1/2)

I bPE—27 7 RDEE

#include <cnoid/SimpleController>

class MobileRobotDriveTester : public cnoid::SimpleController

{

public:
virtual bool initialize(cnoid::SimpleControllerI0Ox io) override;
virtual bool control () override;

private:
cnoid: :Linkx wheels[2];
};

CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY (Mobi |eRobotDriveTester)




MobileRobotDriveTester.cpp (2/2)
MBI, HIEIEI

bool MobileRobotDriveTester::initialize(cnoid::SimpleControllerIO* io)
{
auto body = io—>body();
wheels[0] = body->joint ("LeftWheel”) ;
wheels[1] = body->joint ("RightWheel”) ;
for (int i=0; i < 2; ++i){
auto wheel = wheels[i];
whee|->setActuationMode (JointTorque) ;
io—>enableOutput (wheel, JointTorque) ;
J

return true,

}

bool MobileRobotDriveTester::control ()

{
wheels[0]->u()
wheels[1]->u()
return true,

1.0;
1.0; X ERARIEEFATOS 7 D
“src/MobileRobotDriveTester.cpp”
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package.xml D

my_mobile_robot/package.xmlCLF%#B52 9 5

<bui ldtool| depend>ament_cmake</buildtool_depend>

<depend>choreonoid_ros</depend> BN

IS &Y. (ROSHSHRD) Choreonoid ICikFES 5 /8y o — 2
BB EERT LN TED




~ oy 7°@CMakeListS.txt

/Ny 7 = DRV ICAE R S NS BT ISR Fab 9 & BN T 5

# find dependencies

find_package (ament_cmake REQUIRED)

# uncomment the following section in order to fill in
# further dependencies manual ly.

# find_package (<dependency> REQUIRED)

find_package (choreonoid REQUIRED)

set (CMAKE_CXX_STANDARD $ {GHOREONOID_CXX_STANDARD})
include_directories ($ {CHOREONOID_INCLUDE_DIRS})
link_directories ($ {CHOREONOID_LIBRARY_DIRS})

add_subdirectory (src)

Znic& Y. ChoreonoidD A 77 UAFEHLTCIY FE—T7%
FETZTBELHICRHD




src CMakel ists.txt

e src/CMakelLists.txtz AT ONGE THIRIERL

choreonoid_add_simple_control ler (
MyMobi | eRobotDriveTester MobileRobotDriveTester. cpp)

KBFRNy r—o L OBaZEITE7-8, "My 223 THEET
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e colcon build A<~ FTEI KT 3

cd “/ros2_ws
colcon build —symlink-install

K T—JRAR=RD by 7TT4L 7 M)THD “~/ros2_ws" T
KITTHIRELNHY £

- MyMobileRobotDriveTester.so D4R S 415

faybo—5S5 a—IL] 7ANTF4IZERE

EREINDT A4 L7 UL

“~/ros2_ws/install/my_mobile_robot/lib/choreonoid-2.x/simplecontroller”
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e SICATD 7 74 ILAZEE L7355, colcon buildZBESE
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source ~/ros2_ws/install/setup. bash
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28 SimpleController TRLZ: @ /home/n...troller ~ € > A () E
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HREE— R False @ nokaoka
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V) — &2 (1/2)

#include <cnoid/SimpleController> ¥v7Zrarvra—7%fAT2:H0~ Ny &
SimpleControllery 5 X % #f& L TEET 3
class MobileRobotDriveTester : public cnoid::SimpleController
{
public: ZOEMEF—N—F4 FLTHERLAEEEET 3
virtual bool initialize(cnoid::SimpleControllerI0Ox io) override;
virtual bool control () override;
CORE#EF—/IN—F4 FL THIEHNEBEZERT S

private:
cnoid: Links wheels[2]: EEPEBIHIETSY> 479z y bEEMT LM
};

ZOFTVxy b L THEOAHAZTTS
CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY (Mobi |eRobotDriveTester)

HESA7S5VELTEREINZ A FA—FFEY2a—dSH, AV IFA—FDA VARV REZERT S
IVIMN)EAREERT S0, BINORICAVFA—-F7D7 7 RE{%EEHRT S
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FIHEA(LALEE D R 3 5|#ioZ i L TAHAICHELRENCFH 7V 27 FORGZET

b
{

}

{

bool MobileRobotDriveTester::control ()

ool MobileRobotDriveTester::initialize(cnoid::SimpleControllerI10* io)

auto body = io->body () ; AHARA®Body47¥ x4 F OEIG, AHy b &EDERICHA
wheels[0] = body—>joint ("LeftWheel”); =xE=#ov >4 (FEE) OIE
wheels[1] = body—>joint ("RightWheel”) ; #&#o U >4~ (FEE) DEE
for (int i=0; i < 2; ++i){

auto wheel = wheels[i];

wheel->setActuationMode (JointTorque) ; FE&Ei kL2 %#i541EICT S

io—>enableQutput (wheel, JointTorque); BEEirLIZHATS

}

return true, FIEALRTHEEIZtrueZziRT

HEWMBOEE, BHEHL—7 BEYI2AL—2avYDRALRATY ) JEIZEfTEIND

wheels[0]->u() 1.0; E=#%IC10[N-mlo b L2iESEHNT S, UIIBEI LY 2K
wheels[1]->u() = 1.0; E=#HIZ10[N-mlOFILIESEHRHTS
return true, $lE%#Ed 23 L xidtruesRT ., false® R & ZhLEFIE%E LEL B

175
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 src/MobileRobotDriveTester.cpp

e 7OV T A

 project/mobile_robot_drive_test.cnoid

L Toavwry Rc7O0v v b EEE

cd “/ros2_ws/src/choreonoid _ros2 mobile robot tutorial
ros2 run choreonoid_ros choreonoid project/mobile_robot _drive test.cnoid
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e LITDOXR Y 7 h%&~/ros2 ws/build.sh& L
T1ERL L TH KL

#!/bin/sh
cd ~/ros2_ws
colcon build —symlink-instal| ——packages—select my _mobile_robot
my_mobile_robot7Zl7EIL FF 3
= 4,
« EITHERZ &5

chmod +x build. sh

-\
|

« LIFTEIIL FZE

~/ros2_ws/bui ld. sh
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« ROSEETxE /XETHEDE
c T 7 I P THEHERINTWLD
c EERZENMT ST &HAJ8E
Ayt —TRD—F%xEKR
ros2 interface |ist

Messages: LU FICKRE N2

« Ay —TBRIDRNEx FRR

ros? interface show F 4%




ROSD Twist X v 7 — 2 AY

e geometry msgs/msg/Twist
RE + ARE

ros2 interface show geometry msgs/msg/Twist

Vector3 |linear
float64 x
float64 vy
float64 z

Vector3 angular
float64 x
float64 vy
float64 z

X “Vector3” (&
“ceometry_msgs/msg/Vector3” 7
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e package.xml
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« MobileRobotDriveTester.cppZ®HE L .
MobileRobotDriveController.cpp % 1ER%
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package.xml D

my_mobile_robot/package.xmliZLAF%#1BE2 9 5

<bui ldtool|_depend>ament_cmake</buildtool_depend>
<depend>choreonoid_ros</depend>

<exec_depend>rqt_robot_steer ing</exec_depend>
<exec_depend> joy</exec_depend>

<exec_depend> joy_teleop</exec_depend>
<exec_depend> image_transport_plugins</exec_depend>
<exec_depend>xacro</exec_depend>

X image_transport_pluginsiZ 2D W T lx, &FDchoreonoid ros TlE[AE]
BROZIEAEINTEY, TDHFEIXIZIZHERTIHEEIHY FHA



KZ/ Ny —D A > A h—JL

rosdepzfFEHA L THELRNRXy T —V% A A M—ILT 5

rosdep install -y --from-paths ~/ros2_ws/src --ignore-src

package.xmllZECR L 7=
- rgt_robot_steering
* joy
- joy_teleop
- Xacro

EWo TRy gy —o N (FFEA4 VA =N TW
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MobileRobotDriverController.cpp @ 1

« “my_mobile _robot” ®srcT 4 L7 kU T
V—RT7 740N IE—=L T, T7 414 XTHKL

cd “/ros2 ws/src/my _mobile robot/src
cp MobileRobotDriveTester. cpp MobileRobotDriverController. cpp
gedit MobileRobotDriveController. cpp
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cROSZ ZAT7 > T4 77 DC++hR
« C++ CROSOBEWNEL EZFAHTZE S
« ROS 1Droscpp7 A4 77U ERUAMED T

e -7-LAPIZE L 5
e OV FO—FDOFERE(ZF]
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e N KNFa A bDFa—-—rUTIL
https://docs.ros.org/en/humble/Tutorials/B
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MobileRobotDriveController.cpp (1/4)

#include <cnoid/SimpleController>
#include <rclcpp/rclcpp. hpp>

#include <geometry_msgs/msg/twist. hpp>
#include <memory>

class MobileRobotDriveController : public cnoid::SimpleController

{

public:
virtual bool configure(cnoid::SimpleControllerConfig* config) override;
virtual bool initialize(cnoid::SimpleControllerI0* io) override;
virtual bool control () override;

private:
cnoid: :Linkx wheels[2];
rclcpp: :Node: :SharedPtr node;
rclcpp: :Subscription{geometry msgs: :msg::Twist>::SharedPtr subscription;
geometry_msgs::msg::Twist command;
rclcpp: :executors::StaticSingleThreadedExecutor: :UniquePtr executor;

};

CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY (Mobi |eRobotDr iveControl ler)

¥ #RF(EMobileRobotDriveTester.cpph H1EIE,BINT % &4




MobileRobotDriveController.cpp (2/4)

bool MobileRobotDriveController::configure(cnoid::SimpleControllerConfigx config)

{

node = std: :make_shared<rclcpp: :Node> (config—>control lerName()) ;

subscription = node->create_subscription<{geometry_msgs: :msg::Twist> (
“/cmd_vel”, 1,
[this] (const geometry msgs: :msg::Twist::SharedPtr msg) {
command = *msg;

DE

executor = std::make_unique<rclcpp: :executors::StaticSingleThreadedExecutor> () ;
executor—>add_node (node) ;

return true,




MobileRobotDriveController.cpp (3/4)

bool MobileRobotDriveController::initialize(cnoid::SimpleControllerI0O* io)
{
auto body = io—>body () ;
wheels[0] = body—>joint ("LeftWheel”) ;
wheels[1] = body—>joint ("RightWheel”) ;
for (int i=0; i < 2; ++i){
auto wheel = wheels[i];
whee|—>setActuationMode (JointTorque) ;
io—>enablelnput (wheel, JointVelocity);
io—>enableOutput (wheel, JointTorque) ;

J

return true;




MobileRobotDriveController.cpp (4/4)

bool MobileRobotDriveController::control ()
{
constexpr double wheelRadius = 0.076;
constexpr double halfAxleWidth = 0. 145;
constexpr double kd = 0.5;
double dq_target[2];

executor->spin_some () ;

double dg_x = command. | inear. x / wheelRadius;

double dg_yaw = command. angular.z * halfAxleWidth / wheelRadius;
dg_target[0] = dg_x - dq_yaw;

dg_target[1] = dg_x + dq_yaw;

for (int i=0; i < 2; ++i){
auto wheel = wheels[i];
wheel->u() = kd * (dq_target[i] — wheel->dq());

}

return true;




~ oy 7°O>CMakeListS.txt

IRFEED BT S

# uncomment the following section in order to fill in
# further dependencies manual ly.
# find_package (<dependency> REQUIRED)

find_package (rclcpp REQUIRED)
find_package (geometry_msgs REQUIRED)
find_package (choreonoid REQUIRED)

set (CMAKE_CXX_STANDARD $ {CHOREONOID_CXX_STANDARD} )
include_directories (§ {CHOREONOID_INCLUDE_DIRS})
link_directories (§ {CHOREONOID_LIBRARY_DIRS})

add_subdirectory (src)

TNIZEY ., rcleppT A4 77U Egeometry msgsd Xyt —T R
ZfERATEB LD 1245




src CMakel ists.txt

e src/CMakelists.txtZ LT D & 5 IZHRE

choreonoid_add_simple_control ler (
MyMobi | eRobotDriveTester MobileRobotDriveTester. cpp)

choreonoid_add_simple_control ler (

MyMobi | eRobotDriveControl ler MobileRobotDriveController. cpp)
ament_target_dependencies (

MyMobi | eRobotDriveController rclcpp geometry_msgs)

KBFRNy F—o L DBaZEITE-0, "My 2213 THEET
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cd ~/ros2_ws
. /bui ld. sh

“~/ros2_ws/install/my_mobile_robot/lib/choreonoid-2.x/simplecontroller” (Z
“MyMobileRobotDriveController.so” AERL & 11 5
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ros2 topic info /cmd_vel
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rosZ topic pub /cmd _vel geometry msgs/msg/Twist

“{linear: {x: 0.5, y: 0, z: 0}, angular: {x: 0, y: 0, z: 0}}
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ros2 topic echo /cmd_vel




rqt_robot_steering (2 & 532 1F

ros2 run rqt_robot_steering rqt_robot _steering

rqt_robot_steering_... 0

Robot Steering D@ -o
|f|:md_\.rel| | Stop
+ 1.00 |+
0 0.0 m/s
-1.00 |3
——
< 0 S

il il

3.00 |, 0.0radfs | -3.00 |,




J — NE 7 7 7 DI~

s qrt_ gsraphz W52 & T, /—F, FE YD
Ct)$§5%njggf%&3%’ffbfa':755%7T<'C-§§ )

LUF %= %17
rgt_graph

rqt_graph__RosGraph - rqt

#Node Graph D& -0
2 | Nodes/Topics (all) || / B B &=
Group: |2 |- Namespaces v/ Actions [v/tf v/Images v/ Highlight v Fit
Hide: || Dead sinks Leaf topics v/ Debug tf Unreachable Params

fioy
[ioy/set_feedback 4 »| /parameter_events [DriveController
\
fioy fioy_teleop Jemd_joint_vel

femd_vel




“artY

ROSHEBEDEZIZDWNT



/ — FE=EICEITHROST EROSZ2DIE L

e Ros 1 ROS 2

At XH1-Y BH— BHA]

J — F#

J—RKozE BH— £ = DExecutor CHLEE
JL— 738 AJBE

Choreonoid t© HE—/—FK, AV IL—T% arvbka—5Z¢& (20
EEB{Ed 50y HHB BD/—K, RV

O —ZmEE (v hOo—=Z0vCHEER L—T%2FE-E52¢&
BHIEZ B EBREIBATE %HE
TELRS)



V) — 2R (1/4)

#include <cnoid/SimpleController>

#tinclude <rclcpp/rclcpp. hpp> rclecppZfIRT B 7HDAY X
#include <geometry msgs/msg/twist. hpp> twistx vy t—LBEFHITB-HDAYH
#include <memory> A= RAV2%ZHBTE-HDAY X

class MobileRobotDriveController : public cnoid::SimpleController

{

public: A bA—-S5RBICETINS 0B ZEET 385 (initialize |3 FIHIFAARF)
virtual bool configure(cnoid::SimpleControllerConfigx config) override;
virtual bool initialize(cnoid::SimpleControllerI0* io) override;
virtual bool control () override;

private:
cnoid: :Linkx wheels[2];
rclcepp: :Node: :SharedPtr node; 2> FA—5DROS/ — F%1&iMT 2
rclcpp: :Subscription<{geometry msgs::msg::Twist>::SharedPtr subscription; subscj
geometry _msgs::msg::Twist command; Twist®E DIgH1E % 1&#Hh
rclcpp::executors::StaticSingleThreadedExecutor: :UniquePtr executor;

}; subscribe L % [6] 9~ 7- 8 D executor % & il

CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY (Mobi |eRobotDr iveControl ler)

iber % t&#h



V) — 2R (2/4)

TN AVIMA—=FT7ATLERBICETTA20EEZERE, CJICEELAELEBIZIaL—2 3 VEBAWT
LEMED, YTRIFANEZZTERLTHELZET, ¥Talb—< 3 vEAEIIC/cmd vel b E Y 712
TI9XCRATZEBLSIChH B,

bool MobileRobotDriveController::configure(cnoid::SimpleControllerConfig* config)

{ 972454 10:HOROS/ — FEERT 5, ROS 2TRA—7O€RICEBD / — F & ERTLE,
node = std: :make_shared<rclcpp: :Node> (config—>control lerName()) ;

BTRIFANZERT S, XvE—IBITwist, _
subscription = node->create_subscription<geometry_msgs::msg::Twist>(

“/omd_vel”, 1, FPEvZ%&%"cmd vel” T3

[this] (const geometry msgs::msg::Twist::SharedPtr msg) {

command = *msg; 4724547 LIEEOa—sNy ZEE,

1) N7V v adn-TwistDfiE%commandZEHicaL—7 3,
BTRIFTATUNEDT-HIZIE, ExecutorhbEELEDLDTERT D
executor = std: :make_unique<rclcpp::executors::StaticSingleThreadedExecutor> () ;
executor—->add_node (node) ; executoriznodeZEMT 2 &, D/ — FOMEEITS5 L5124k 3

return true; AMIBICERIHL 7= StrueZziRY




V) — 2R (3/4)

bool MobileRobotDriveController::initialize(cnoid::SimpleControllerl0* io)

{

auto body = io—>body () ;

wheels[0] = body—>joint ("LeftWheel”) ;

wheels[1] = body—>joint ("RightWheel”) ;

for (int i=0; i < 2; ++i){
auto wheel = wheels[i];
vyheel—>setActuat|onMode(J9|ntTorql_Je) ' RENEET B0, BEEEOANS
io—>enablelnput (wheel, JointVelocity); BT 3
io—>enableOutput (wheel, JointTorque) ;

J

return true;




) — 2R (4/4)

bool MobileRobotDriveController::control ()

{

constexpr double wheelRadius = 0.076; HmDFE, EEORHICFIA
constexpr double halfAxleWidth = 0.145; EHMORZOF5%, AREOEHICFIA
constexpr double kd = 0.5; REZDICHTET54M4 E

double dg_target([2]; RE HIEE

executorDWIB%[ETEIE, & VHZXT ZOFIEHBEHOPTEDLL
executor->spin_some () ; 'C;?g YT7R95A7TBEOIA—NNy VBRI THIFNZ L
27 %,
double dg_x = command. | inear.x / wheelRadius; EEIESIEZEIHAEEICEHR
double dg_yaw = command. angular.z * halfAxleWidth / wheelRadius;
do_target[0] = da_x - do_yaw; =sdifskE HiEE £ 5 5 45 % B A R 1
dg_target[1] = dg_x + dg_yaw; ODFE

for (int i=0; i < 2; ++i){
auto wheel = wheels[i];
wheel->u() = kd * (dg_target[i] - wheel->dq()); =& kFILiESEEHRE

J

return true;

=i
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MobileRobotDriveControllerEx.cpp (1/5)

#include <cnoid/SimpleController>
#include <rclcpp/rclcpp. hpp>

#include <geometry_msgs/msg/twist. hpp>
#include <memory>

#include <thread>

#include <mutex>

class MobileRobotDriveController : public cnoid::SimpleController

{

public:
virtual bool configure(cnoid::SimpleControllerConfigx config) override;
virtual bool initialize(cnoid::SimpleControllerI0* io) override;
virtual bool control () override;
virtual void unconfigure() override;

private:
cnoid: :Linkx wheels[2];
rclcpp: :Node: :SharedPtr node;
rclcepp: :Subscription<geometry_msgs: :msg::Twist>::SharedPtr subscription;
geometry_msgs::msg::Twist command;
std: :unique_ptr<rclcpp: :executors::StaticSingleThreadedExecutor> executor;
std: :thread executorThread;
std: :mutex commandMutex;

}s

CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY (Mobi |eRobotDr iveControl ler)




MobileRobotDriveControllerEx.cpp (2/5)

bool MobileRobotDriveController::configure(cnoid::SimpleControllerConfig* config)

{

node = std: :make_shared<rclcpp: :Node> (config->controllerName()) ;

subscription = node—>create_subscription<geometry _msgs: :msg::Twist> (
“/omd_vel”, 1,
[this] (const geometry msgs: :msg::Twist::SharedPtr msg) {
std: : lock_guard<std: :mutex> |ock (commandMutex) ;

command = *msg; -
1 : ¥ commandZ#ic O v 27 % b T THEMEIE

executor = std: :make_unique<rclcpp::executors::StaticSingleThreadedExecutor> () ;
executor—>add_node (node) ;
executorThread = std::thread([this] O { executor->spin(; });

* ExecutorD XL v KZ&EEI L. £ Z TspinBd#¥z

return true; FTL. BEOF-HODREYIL—T%FEhHT




MobileRobotDriveControllerEx.cpp (3/5)

bool MobileRobotDriveController::initialize(cnoid::SimpleControllerl0* io)

{

auto body = io—>body () ;
wheels[0] = body->joint ("LeftWheel”) ;
wheels[1] = body—>joint ("RightWheel”) ;

for (int i=0; i < 2; ++i){
auto wheel = wheels[i];
whee|->setActuationMode (JointTorque) ;
io—>enablelnput (wheel, JointVelocity) ;
io—>enab|eOutput (wheel, JointTorque);
}

return true,




MobileRobotDriveControllerEx.cpp (4/5)

bool MobileRobotDriveController::control ()
{
constexpr double wheelRadius = 0.076;
constexpr double halfAxleWidth = 0. 145;
constexpr double kd = 0.5;
double dg_target[2];

( ¥ commandZEic Ay 7 % T THEfb I
std: : lock_guard<std: :mutex> lock (commandMutex) ;
double dg_x = command. | inear.x / wheelRadius;
double dg_yaw = command. angular.z * halfAxleWidth / wheelRadius;
dg_target[0] = dg_x - dq_yaw;
dg_target[1] = dg_x + dq_yaw;

}

for (int i=0; i < 2; ++i){
auto wheel = wheels[i];
wheel->u() = kd * (dg_target[i] - wheel->dq());

J

return true;




MobileRobotDriveControllerEx.cpp (5/5)

void MobileRobotDriveController: :unconfigure()

{ o _
. ¥ aAvhbA—774 7 LYHIBREICET
i f (executor) { ExecutorRL v F%{E1ET 3
executor->cancel () ;

executorThread. join() ;
executor->remove_node (node) ;
executor. reset () ;

X BFATOD 7 FDOTERIRT 7 14 L1F
“src/MobileRobotDriveControllerEx.cpp”




src CMakel ists.txt

e src/CMakelists.txtZ LLTF D & 5 IZHRE

choreonoid_add_simple_control ler (
MyMobi | eRobotDriveTester MobileRobotDriveTester. cpp)

choreonoid_add_simple_control ler (
MyMobi | eRobotDr iveControl ler MobileRobotDriveControl lerEx. cpp)

ament_target_dependencies (
MyMobi | eRobotDr iveControl ler rclcpp geometry msgs)
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joy b E

joy/ — K Z &)

rosZ run joy joy_node

FMHARgER b By 7 # KRR

ros? topic list

joy b B 7 ORRBR %R

ros2 topic info /joy

Joy X v —TBORNA KK

ros2 interface show sensor_msgs/msg/Joy

publish &N TWARNBZMEEL (5K — Ly FEBIELTHD)

ros2 topic echo /joy
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e /joy b By 7 A 5 /emd_vel b E Y 7 (TwistHl)
IS B
e joy teleop/ — FIC K B2 ZE A AIEE

F )&

s YAMLIEZNDERTE 7 7 A ILZ1ERLT 5
e ros2 paramI < Y K THEARAD

e joy teleop/ — F%2&EET 5




LT 7 A I

config/joy_teleop.yaml| & L TYERLT %

/joy_teleop:
ros__parameters:
move:
type: topic
interface_type: geometry msgs/msg/Twist
topic_name: /cmd vel
deadman_buttons: [0]
axis_mappings:
| iInear—x:
axis: 1
scale: 1.0
offset: 0

angular-z: X BFERN T — DR T

axis: 0 0 _
scale: 2.0 config/joy_teleop_twist.yaml

offset: 0O




wmh
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joy _teleop/ — KD

Xijoy/ —FIFEELIFFELETHZ &

ros2 run joy teleop joy teleop
——ros—args ——params—Tile
“/ros2_ws/src/my_mobile _robot/config/joy teleop. yaml

/cmd vel b E Y 7 ORE % HESR

ros2 topic echo /cmd_vel

MEBEB—REX V(X" HLLLIF A HE)EIBLAENOERT A v I %
BAET 5 ETwistOREE - AEEANZLT S

“mobile robot driver controller.cnoid” Z## &) L
T. ARy b ES— LSy KTIRET 5
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Launch” 7 4 JLIZ & B —3E7

e Launch”7 7 A4 JL & &
e /—RoEFOEFZSLZRLAZDD
« BHD / — FDOEF D AIEE
e BV Y FHAEMICL BEEIZLaunch” 7 A4 JLIC
FLHTHEL

« Z/Xy =@ “launch” 74 L7 FUICANTEL

e INFTDOIIAL—TarvAE—EEEHTS
Launch”7 7 1 L& 1ERK T 5



=

launchT 4«4 L 27 b Y Z1ERT %

N’/

cd “/ros2 ws/src/my _mobile robot
mkdir launch

f v 7D CMakelists.txtlz/Sy A — D7 74 L%
A VA= HERZENMT S

ament_package ()

instal | (DIRECTORY project launch config model meshes DESTINATION share/$ {PROJECT NAME})




joy_teleopALaunch™>” 7 1 JL

joy, joy_teleop/ — K ##2&) 9 5 Launch” 7 1 JL

<launch>
<node pkg="joy” exec="joy_node” name="joy” respawn="true”/>
<node pkg="joy_teleop” exec="joy teleop” name="joy teleop™>
{param from=
“$ (find-pkg-share my_mobile_robot) /config/joy_teleop. yaml”/>
</node>
</launch>

“launch/joy _teleop launch.xml!” & L T1RET %

EIRLTCT77AILAEAVARE—ILT 5

cd “/ros2 ws
./bui ld. sh




wmi

e launchZ7 7 A LA A Vv A b =L N TULNIL,
UToavwy FCEREITE %

Launch” 7 4 JL DFc

ros2 launch my_mobile _robot joy teleop_launch. xml

e Ial—YavhARERELTULNIE. T — L4
Xy K TI{ETE 3
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L TCEENT BAlaunch” 7 1 /L

ChoreonoidZE£EI L 7O 17 FEFHAI, >3 1
L —> 3 B LTIy —LAXRy FHEFEZELHIZT S

<launch>
<include file=
“$ (find—-pkg—share my_mobile_robot) /launch/joy_teleop_launch. xml”/>
<node pkg="choreonoid_ros” exec="choreonoid”
args="—-start-simulation $ (find-pkg-share
my_mobile_robot) /project/mobile_robot_drive_control.cnoid” />
</launch>

“launch/drive control launch.xml!” & L TEEFE L.
—EEILFLTAVA =L LTHL

WUTFoa~wy K cied

ros2 launch my_mobile robot drive _control_launch. xml




Launch” 7 4 LD TE=

« ROS 1 TIZXMLF =L D A
« ROS 2 TIZXMLDOMEIZPython, YAML®D T
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PythonkxLaunch > 7 A JL

“drive_control_launch.py”

import os

from ament_index_python import get package share directory
from launch import LaunchDescription

from launch. actions import IncludeLaunchDescription

from launch_xml. launch_description_sources import XMLLaunchDescr iptionSource

from launch_ros. actions import Node

def generate_launch_description():
launch_include = IncludeLaunchDescription(
XMLLaunchDescr iptionSource (
os. path. join(
get package share _directory('my _mobile_robot’),
" launch/ joy_teleop_launch. xml’))
)
choreonoid_node = Node (
package = 'choreonoid_ros’,
executable = 'choreonoid’,
arguments = [
"——start-simulation’,
os. path. join(
get _package share_directory('my _mobile_robot’),
"project/mobile_robot_drive control.cnoid )]

)

return LaunchDescription([ launch_include, choreonoid _node ])
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/R EEER DB HN(1/2)

[ inks:

name: PanLink
parent: Chassis
translation: [ -0.02, 0, 0.165 ]
joint_name: Pandoint
joint_type: revolute
joint_id: 2
joint_axis: [ 0, 0, 1]
center _of mass: [ 0, 0, 0.03 ]
mass: 1.0
inertia: [ 0.002, O, 0,
0, 0.002, 0,
0, 0, 0.003 ]




/R EEER DB HN(2/2)

name: PanLink X NVEETDORIR D R
elements:
type: Shape

translation: [ 0, 0, 0.01 ]
rotation: [ 1, 0, 0, 90 ]
geometry: { type: Cylinder, radius: 0.08, height: 0.02 }
appearance: &GRAY
material: { diffuse: [ 0.5, 0.5, 0.5 1] }

type: Transform
translation: [ 0, 0.07, 0.065 ]
elements:
— &PanFrame
type: Shape
geometry: { type: Box, size: [ 0.02, 0.02, 0.13 ] }
appearance: *GRAY

type: Transform
translation: [ 0, -0.07, 0.065 ]
elements: *PanFrame




F )L ~BEENDE NN

name: TiltLink

parent: PanLink
translation: [ 0, 0, 0.12 ]
joint_name: Tiltdoint
joint_type: revolute

joint_id: 3
joint_axis: [ 0, 1, 0]
mass: 1.0
inertia: [ 0.001, O, 0,
0, 0.001, 0,
0, 0, 0.002 ]
elements:
type: Shape

rotation: [ 1, 0, 0, 90 ]
geometry: { type: Cylinder, radius: 0.06, height: 0.02 }
appearance: *GRAY

X BFERNy =T DOERARIE “model/mobile_robot_pantilt.body”
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MobileRobotPanTiltController.cpp (1/5)

#include <cnoid/SimpleController>
#include <rclcpp/rclcpp. hpp>

#tinclude <geometry msgs/msg/vector3. hpp>
#include <memory>

#include <thread>

#include <mutex>

class MobileRobotPanTiltController : public cnoid::SimpleController

{

public:
virtual bool configure(cnoid::SimpleControllerConfig* config) override;
virtual bool initialize(cnoid::SimpleControllerI0* io) override;
virtual bool control () override;
virtual void unconfigure() override;

private:
choid::Linkx joints[2];
rclcpp: :Node: :SharedPtr node;
rclcepp: :Subscription<geometry_msgs: :msg::Vector3>::SharedPtr subscription;
geometry_msgs: :msg::Vector3 command;
std: :unique_ptr<rclcpp: :executors::StaticSingleThreadedExecutor> executor;
std::thread executorThread;
std: :mutex commandMutex;

};
CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FAGTORY (Mobi leRobotPanTi ItControl ler)

¥ #xFIEMobileRobotDriveControllerEx.cpp & 24 35859




MobileRobotPanTiltController.cpp (2/5)

bool MobileRobotPanTiltController::configure(cnoid::SimpleControllerConfigx config)

{

node = std: :make_shared<rclcpp: :Node> (config—>control lerName ()) ;

subscription = node->create_subscription<{geometry msgs::msg::Vector3> (
“/cmd_joint_vel”, 1,
[this] (const geometry msgs: :msg::Vector3::SharedPtr msg) {
std: : lock_guard<std::mutex> lock (commandMutex) ;
command = *msg;

DK
executor = std::make unique<rclcpp::executors::StaticSingleThreadedExecutor> () ;
executor—>add_node (node) ;
executorThread = std::thread ([this] () { executor->spin(); });

return true;




MobileRobotPanTiltController.cpp (3/5)

bool MobileRobotPanTiltController::initialize(cnoid::SimpleControllerI0O* io)
{
auto body = io—>body () ;
joints[0] = body->joint ("Pandoint”) ;
joints[1] = body->joint ("Tiltdoint”);
for(int i =0; i <2; ++i){
auto joint = joints[i];
joint->setActuationMode (JointTorque) ;
io—>enablelnput (joint, JointVelocity);
io—>enableOutput (joint, JointTorque) ;
}

return true;




MobileRobotPanTiltController.cpp (4/5)

bool MobileRobotPanTiltController::control ()
{

constexpr double kd = 0.1;

double dq_target[2];

{
std::lock guard<std: :mutex> lock (commandMutex) ;
dg_target[0] = command. z;
dg_target[1] = command.y;

J

for (int i=0; i < 2; ++i){

cnoid::Link*x joint = joints[i];

joint->u() = kd * (dq_target[i] - joint->dq());
}

return true;




MobileRobotPanTiltController.cpp (5/5)

void MobileRobotPanTiltController: :unconfigure()
{
i f (executor) {
executor—>cancel () ;
executorThread. join();
executor—>remove_node (node) ;
executor. reset () ;

K EBFARNRNY =DM T 714 I11Z
“src/MobileRobotPanTiltController.cpp”




src CMakel ists.txt

e src/CMakelists.txtiCLLT A B

choreonoid_add_simple_controller (
MXMobiIeRobotPanTiItControIIer Mobi | eRobotPanTi|tControl ler. cpp)

ament_target_dependencies(
MXMobiIeRobotPanTiItControIIer rclcpp geometry_msgs)

KBFRNy rF—2 L OBmaZEIT57=H, "My 223 THEET

£ )L K L TMyMobileRobotPanTiltController.so
T ERT B
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DriveControl ler
PanTi|tControl ler

Floor
AISTSimulator

¥ [AvypbA—FFY -]
7037 412 “MyMobileRobot
PanTiltController” %% 7E

VAR R
“project/mobile_robot_drive_pantilt_control.cnoid”

ELTRET S
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ros2 topic pub -1 /cmd_joint_vel geometry_msgs/msg/Vector3
“{x:0,y:0.5,2:05}"
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joy_teleopiBANERTE

BAT 14w 7 DIREE%R /cmd_joint_vellZpublish

joy_teleop:
ros__parameters:
move:

pan_tilt:
type: topic
interface_type: geometry_msgs/msg/Vector3
topic_name: /cmd_joint_vel
deadman_buttons: [0]
axis_mappings:

Y.
axis: 4
scale: 2.0
offset: 0 . . <o .

o X BFANy 75— DFERMARIE
axis: 3 “config/joy_teleop_all.yaml!”
scale: 2.0

offset: 0




Launch” 7 A JLD1ERX

<launch>
<include file=
“$ (find—-pkg—share my_mobile_robot) /launch/joy_teleop_launch. xml”/>
<node pkg="choreonoid_ros” exec="choreonoid”
args="——start-simulation $ (find-pkg-share
my_mobile_robot) /project/mobile_robot drive pantilt_control.cnoid” />
</launch>

“launch/drive_pantilt_control_launch.xm!” & L TR%E L.
—EEILFLTAVA =L LTHL

LUTFoa~wy K cies

ros2 launch my_mobile _robot drive_pantilt_control_launch. xml
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L >t > (LIDAR) DB NN

?a.\me: TiltLink Z;kj'—l_',LIDAR

elements:
type: Shape ,/f”:::::zj:;::::::I:?~[iiij////////

type: RangeSensor
name: LiDAR
translation: [ 0, 0, 0.025 ] 270°
optical_frame: robotics

yaw_range: 270.0

yaw_step: 1.0

scan_rate: 10

max_distance: 10.0

detection_rate: 0.9

error_deviation: 0.005

elements:

type: Shape
rotation: [ 1, 0, 0, 90 ]
geometry: { type: Cylinder, radius: 0.05, height: 0.03 }
appearance:
material: { diffuse: [ 0, 0, 11, specular: [ 1, 1, 1]}
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type: RangeSensor Y DR ERE
name: LiDAR b DLEEIEE (ROSFEy /&L EICHLRIRENS)
translation: [ 0, 0, 0.026 ] FibrU»ZIcETEEyYDO—HIVEE
optical frame: robotics RETL—LEETFE
yaw_range: 270.0 t Y OKFEFHNEREZ270° ICERE
yaw_step: 1.0 FHAlDRREZL ICERE
scan_rate: 10 FHAL— b QR EOEHRIEE) Z10IC5%E
max_distance: 10.0 mAEHAEEREZ 10mIZERTE
detection_rate: 0.9 RHEE%0.9 (90%) ICERTE
error_deviation: 0.005 RZE%0.0056m (5mm) ICERTE
elements:

- YDAk % ik

type: Shape

rotation: [ 1, 0, 0, 90 ]

geometry: { type: Cylinder, radius: 0.05, height: 0.03 }
appearance:

material: { diffuse: [ 0, O, 1], specular: [ 1, 1, 117}




RGB-DA £ S et (1/2)

name: TiltLink

elements:

type: Camera

name: RealSense

translation: [ 0.06, 0, -0.02 ]

rotation: [ [0, 1, 0, 901, [0, O, 1, -90

4 T IJVRealSensed& dD
RGB-DA X Z #ENNT 3

KFETL—LCVOAX 5%
11 ®IARICAYES7-HDEE

optical_frame: ov KEZ7L—L%ZIETE

format: COLOR_DEPTH CDRRICE Y A AFTHRGB-DAXZICHS
field_of_view: 62 1REF A

width: 320 H X FERERRE %320 x 240(2587E

height: 240

frame_rate: 30 7L—LL—}%Z30ICERTE

detection_rate: 0.9
error_deviation: 0.005
elements:

AR DEC b ---




RGB-DA X ZdEH (2/2)

elements: RealSense B\ DIk %
type: Transform 7Y X747 TEoik
translation: [ 0, 0, -0.012 ]
elements:
type: Shape

geometry: { type: Box, size: [ 0.064, 0.022, 0.024 ] }
appearance: &SILVER
material: { diffuse: [ 0.8, 0.8, 0.8 1, specular: [ 1, 1, 1]}

type: Transform

translation: [ 0.032, 0, 0 ]

elements:

— &REAL_SENSE_SIDE

type: Shape
rotation: [ 1, 0, 0, 90 ]
geometry: { type: Cylinder, radius: 0.011, height: 0.024 }
appearance: *SILVER

type: Transform
translation: [ -0.032 ,0, 0 ]
elements: *REAL_SENSE_SIDE

X BFEARN Y =T DKL “model/mobile_robot_sensors.body”
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7’0+ F&Launch” 7 A4 )L

e 7AYITYU N7 7TAILEIRTF

“nroject/mobile_robot_sensors.cnoid”

e launch 7 7 4 L & 1ERX

« “launch/sensors launch.xml”

<launch>
<include file=
“$ (find-pkg-share my_mobile_robot) /launch/joy_teleop_launch. xml”/>
<node pkg="choreonoid ros” exec="choreonoid”
args="--start-simulation $ (find-pkg-share
my mobile_robot) /project/mobile robot _sensors.cnoid” />
</launch>

X BIBDTRR 7 7ALVDEFRNNy T —DICHY £
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« /MobileRobot/joint_states
o X THER
« /MobileRobot/RealSense
« TTRAAZTER (FRA I TTLK)
« /MobileRobot/RealSense/point_cloud
c LYy YT — &
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ros2 topic list

‘AT a v EMITREA VBRI HERTE D

ros2 topic list -t

UTFHAFRREINTULNIZOK

/Mobi leRobot/LiDAR/scan [sensor_msgs/msg/LaserScan]

/Mobi | eRobot/RealSense [sensor_msgs/msg/Image]

/Mobi | eRobot/RealSense/point_cloud [sensor_msgs/msg/PointCloud?]
/Mobi leRobot/joint_states [sensor_msgs/msg/JointState]
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« image_transport_pluginsza 4 > X F—JL L TW5 &,
UTFDLE5 by IZHERINS

/Mobi | eRobot/RealSense/compressed [sensor_msgs/msg/CompressedImage]
/Mobi leRobot/RealSense/theora [theora image transport/msg/Packet]
/Mobi leRobot/RealSense/zstd [sensor_msgs/msg/Compressedlimage]

e INBIIBGRT —XEEMBL TXET S Y 7T,
INoxxAWAZETEBEEZHIBT A ENTZS

compressed JPEG
theora TheoraBBEfE(R b1 — 3> 7)
zstd zstd [ E#g
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eI al—3 3 ABFIE
“ros2 topic echo” O~ kN CTHEER

ros2 topic echo /MobileRobot/joint states

ros2 topic echo /MobileRobot/LiDAR/scan
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« “/clock” b E Y 7
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e WorldROS27 14 7 LA Publish
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“nroject/mobile_robot_sensors_publish.cnoid”

e launch 7 7 4 L & 1ERX

 “launch/sensors_publish_launch.xml!”

<{launch>
<inclu

2y

<node

my_mobi |
</launch

de file=

find-pkg-share my_mobile_robot) /launch/joy_teleop_launch. xml”/>
pkg="choreonoid_ros” exec="choreonoid”

args="--start-simulation $ (find-pkg-share

e_robot) /project/mobile_robot_sensors_publish.cnoid” />

>
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« Body
» Choreonoid FOEZR =2 TR TE 5
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<?xml version="1.0"?>

<robot name="Mobi | eRobot”>
<link name="Chassis™>
{inertial>
<origin rpy="0 0 0” xyz="-0.08 0 0.08"/>
<mass value="14.0"/>
<inertia ixx="0.1" ixy="0" ixz="0" iyy="0.17" iyz="0" izz="0.22"/>
{/inertial>
{visual>
{geometry>
<mesh filename="package://my mobile robot/meshes/vmega body. dae”/>
</geometry>
</visual>
<collision»
<{geometry>
<mesh filename="package://my_mobile_robot/meshes/vmega_body. dae”/>
</geometry>
<{/collision>
</1ink>

<link name="RightWhee!”> X BFEARNRYHF—T0D

{inertial>
<mass value="0.8"/> “model/mobile robot sensors.urdf”
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ros2 run rviz2 rviz2

Ial—YaveitrYT—XDpublish% FHA

ros2 launch my_mobile _robot sensors_publish_launch. xml
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File Panels Help
f"yinteract | *FMove Camera  [_JSelect  <f-FocusCamera @ Measure  # 2D PoseEstimate . 2D Goal Pose @ Publish Point =k =
] Displays (O] @ Views (0]
> & lobal Options i Type:  Orbit (rviz_del ~ Zero
Fixed Frame LiDAR
Background Color M 48; 48: 48 ~ Current View Orbit (rviz)
Frame Rate 30 Near Clip ... 0.01

Invert Z A...

v bal Status: Warn
@ Fixed Frame No tf data. Actual error: F. Target Fr... <Fixed Frame>
. Distance B8.67328
» € Grid v L sh
. @ Image 7 Focal Sha... 0.05
9 . Focal Sha... v
» v Status: Ok Yaw 0.785398
» Topic /MobileRobot/RealSense Pitch 0.785398
* =. LaserScan v + Focal Point 0.14031; 0.036...
» v Status: Ok
» Topic /MobileRobot/LiDAR/scan .

Fixed Frame
Frame into which all data is transformed before being
displayed.

Add
|3/ Image (O]
Save Remove Rename
© Time o]
ROS Time: | 1724939568.55 ROS Elapsed: |602.88 Wall Time: [1724935568.58 Wall Elapsed: 602.88 Experimental
31fps

Reset




71 X Z [BIERD AR

1. ETFTDO"Add" KRR > Z#Hd
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e Image. LaserScan|Ziizx T---
« Add7h &% > T “RobotModel” %8B0
« “Description Topic” IZ “/robot description” Z3g§7FE

e Add7R % > T “PointCloud?” 3B

» “Topic” (2 “/MobileRobot/RealSense/point_cloud” % 5
T

 “Fixed Frame” |Z “Chassis” #3187
« ORy FOR=XY 7 (TG

s REZ 7 7 A IVITERTF
« “File” - “Save Config As”
* “my_mobile_robot/config/mobile_robot.rviz” IZ{&xF
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“launch/display_launch.xm

—

launch>” 7 1 JL

|77

<{launch>

URDFZ 714 )b

<arg name="model”
default="$ (find-pkg—share my_mobile_robot) /model/mobile_robot_sensors.urdf”/>
<arg name="rvizconfig”
default="$ (find—pkg-share my mobile_robot)/config/mobile_robot.rviz”/>

izZDERET7 7M1 IV

<node pkg="robot_state publisher” exec="robot_state publisher”>
<param name="robot_description” value="$ (command ' xacro $(var model)’)”/>
<{param name="use_sim _time” value="true” />
<remap from="/joint_states” to="/MobileRobot/joint_states”/>

</node> ey 2%

<node pkg="rviz2” exec="rviz2” args="-d $(var rvizconfig) >
<{param name="use_sim _time” value="true” />
</node>

<node pkg="rat_graph” exec="rqt_graph”/> rqt grapht {F=T 3

</launch)




iEeshlaunch” 7 1 JL

“launch/sensors_display_launch.xml!”

<launch>
<include file="$ (find—pkg-share my mobile_robot)/launch/sensors_publish_launch. xml”/>
<include file="$ (find—pkg-share my mobile robot)/launch/display_launch. xml”/>
</launch>

Jroh MR BE Y-l INE 3T8Y ART
B E S PUHE > nQws
rERdaniedn dLOPDE YO -
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« ROS LOCALHOST ONLY=0ICR79
« ME(ZJH L TROS DOMAIN IDZRECIEICRTET 5

PCl(¥Tab—¥avA., ARy FPEEICHEY)

cd ~/ros2 ws/src/my_mobile_robot/
ros2 run choreonoid_ros choreonoid project/mobile_robot_sensors publish. cnoid

PC2 (EFR#R{Em=A)

ros2 launch my_mobile_robot joy teleop_launch. xml

ros2 launch my_mobile_robot display_launch. xml

o rviz%%?&b“b'f LnsXy K %&324F L TChoreonoid _E
OORy bz R BEIET 5
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« VLP-16 D+t > Y % &9 %

type: RangeSensor

name: LiDAR

translation: [ 0, 0, 0.025 ]
optical _frame: robotics
yaw_range: 360.0

yaw_step: 0.4

pitch_range: 30.0 By FEF bH Y OFHAEEHE & AR EE
pitch_step: 2.0 ik 92 Z & TIRTLIDARE A B

scan_rate: 20
max_distance: 100.0
detection_rate: 0.9
error_deviation: 0.005

FS:Ong £y 7 1% “/MobileRobot/LiDAR/point_cloud” (PointCloud2#!)
Ay
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name: TiltLink
elements:
type: SpotLight SpotLightB %5 7E
name: Light
translation: [ 0.07, 0, 0 ] .
direction: [ 1, 0, 0] BRET M .
beam_width: 36 %#EET%#ﬁbéh%ﬁE
cut_off_angle: 40 RKHPBSINIHE
cut_off_exponent: 6 beam_width#* 5 cut_off_angle D DIBEDZE(L %R B E
attenuation: [ 1, 0, 0.01 ] R
on: true
elements:
type: Shape

rotation: [ 0, 0, 1, 90 ]
translation: [ -0.005, 0, 0 ]
geometry: { type: Cylinder, height: 0.01, radius: 0.01 }
appearance:
material: { emissive: [ 0.8, 0.8, 0.3 1] }
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« model/mobile _robot sensors_ex.body

e 7O b7 7AI
 project/mobile_robot_sensors_ex_publish.cnoid

e Launch”7 7 1 JL

e launch/sensors_ex_publish_launch.xml

e launch/display_ex_launch.xml
« config/mobile_robot _ex.rvizZ {8
e launch/sensors_ex_display_launch.xml
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550 0—> Dk (1/3)

e LeftWheellZD U T, i??d)%l?ﬁj\%ﬂé‘li L T.
Aoy A—Z %8R9 3

name: LeftTracks

parent: Chassis

translation: [ -0.08, 0.155, 0.06 ]

joint_type: pseudo_continuous_track X COEEARA TET B ET.
joint_id: 0 Jooh@eEIn—5¢i%
joint_axis: [ 0, 1, 0]

center_of_mass: [ 0, 0, 0 ]

mass: 0.8
inertia: [ 0.0012, O, 0,
0, 0.0023, 0,
0, 0, 0.0012 ]

material: TankTracks
elements:




50 0—> Ok (2/3)

e £ O—TDOFIREEIIRT B

elements:
- &TrackShape
type: Shape X BRIEEDESICHRBLTH LU, ZZTlE
geometry: Extrusion(#LH LI £AL\5

type: Extrusion
crossSection: [

-0.11, -0.06, 0.11, -0.06, s BE ORI % Rk
0.14, -0.052, 0.162,-0.03, (XEEAR. ZBEAE D3 )

0.17, 0.0, 0.162, 0.03,
0.14, 0.052, 0.11, 0.06,
-0.11, 0.06, -0.14, 0.052,

-0.162, 0.03, -0.17, 0.0,
-0.162, -0.03, -0.14, -0.052,

~0.11, -0.06 ] _ )
spine: [ 0, -0.03, 0, 0, 0.03, 0] X MEEORERCLLERE

B (x,y, zDHWY)

appearance:
material:
diffuseColor: [ 0.4, 0.4, 0.4 ]
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e RightWheelZ{&1lE L TH 7 A — 7 %R d 5

name: RightTracks

parent: Chassis

translation: [ -0.08, -0.155, 0.06 ]
joint_type: pseudo_continuous_track
joint_id: 1

joint_axis: [ 0, 1, 0]
center_of_mass: [ 0, 0, 0 ]

mass: 0.8
inertia: [ 0.0012, O, 0,
0, 0.0023, 0,
0, 0, 0.0012 ]
material: TankTracks
elements:
- *TrackShape

X BFEERNy T —IDOFERARIE “model/mobile_robot_tracks.body”
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MobileRobotTrackController.cpp (1/4)

#include <cnoid/SimpleController>
#include <rclcpp/rclcpp. hpp>

#include <geometry_msgs/msg/twist. hpp>
#include <memory>

#include <thread>

#include <mutex>

class MobileRobotTrackController : public cnoid::SimpleController

{

public:
virtual bool configure(cnoid::SimpleControllerConfig* config) override;
virtual bool initialize(cnoid::SimpleControllerI0* io) override;
virtual bool control () override;
virtual void unconfigure() override;

private:
cnoid: :Link* trackUnits[2];
rclcpp: :Node: :SharedPtr node;
rclepp: :Subscription<geometry_msgs: :msg::Twist>::SharedPtr subscription;
geometry_msgs::msg::Twist command;
std: :unique_ptr<rclcpp: :executors::StaticSingleThreadedExecutor> executor;
std::thread executorThread;
std: :mutex commandMutex;

};
CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FAGCTORY (Mobi |eRobotTrackControl ler)

¥ #xFIEMobileRobotDriveControllerEx.cpp & 24 35859




MobileRobotTrackController.cpp (2/4)

bool MobileRobotTrackController::configure(cnoid::SimpleControllerConfigx config)
{

node = std: :make_shared<rclcpp: :Node> (config—>controllerName()) ;

subscription = node->create_subscription<{geometry msgs: :msg::Twist> (
“/emd_vel”, 1,
[this] (const geometry msgs::msg::Twist::SharedPtr msg) {
std: : lock _guard<std::mutex> lock (commandMutex) ;
command = *msg;

b
executor = std::make_unique<rclcpp::executors::StaticSingleThreadedExecutor> () ;
executor—>add_node (node) ;
executorThread = std::thread([this] () { executor->spin(); });

return true;

X HIGDIBE L RRIZTwistBEDemd_vel FEY Y ZHEIESOAAIZERALES




MobileRobotTrackController.cpp (3/4)

bool MobileRobotTrackController::initialize(cnoid::SimpleControllerI0O* io)

{

J

auto body = io—>body () ;
trackUnits[0] = body->joint (“LeftTracks”) ;
trackUnits[1] = body->joint ("RightTracks”) ;
for (int i=0; i < 2; ++i){
auto trackUnit = trackUnits[i];
trackUnit->setActuationMode (JointVelocity) ;

io—>enableOutput (trackUnit) ; X BS54 0—50BSFActuationMode %
J “JointVelocity” ELTHEET

return true;

bool MobileRobotTrackController::control ()

{

{
std: : lock_guard<std: :mutex> lock (commandMutex) ;
double v_angular = command. angular.z * trackUnits[0]->offsetTranslation().y():
trackUnits[0]->dq_target() = command. |inear.x — v_angular;
trackUnits[1]->dq_target() = command. |inear.x + v_angular;
]
return true; X do_target O ICEEHESFEZEY FLET, ChiE

BEIEHAEEZESTTHODOLDOTIN, Bi5
7Egzgfﬁéliiﬁﬁt0)?&%#—5(:%5?6@%&&
(273 0




MobileRobotPanTiltController.cpp (4/4)

void MobileRobotTrackController: :unconfigure()
{
i f (executor) {
executor—>cancel () ;
executorThread. join();
executor—->remove_node (node) ;
executor. reset () ;

XK BFERNXNY T =DM T 7 1 IS
“src/MobileRobotTrackController.cpp”




src CMakel ists.txt

e src/CMakelists.txtiCLLT A B

choreonoid_add_simple_controller (
MXMobiIeRobotTrackControIIer Mobi | eRobotTrackControl ler. cpp)

ament_target_dependencies(
MxMobiIeRobotTrackControIIer rclcpp geometry_msgs)

KBFRNy rF—2 L OBmaZEIT57=H, "My 223 THEET

)L K L TMyMobileRobotTrackController.so
ZHERT B
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« model/mobile_robot_tracks.body

e 7OV b

 project/mobile_robot tracks.cnoid

e Launch”7 7 4 JL
e launch/tracks launch.xml

 launch/tracks_display_launch.xml
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e /N2 T I
e BodyZ7 74 ILFa—FrUTIL

e https://choreonoid.org/ja/documents/latest/handling-
models/modelfile/modelfile-newformat.html

s EEFBEBORSIaL— 3V
« https://choreonoid.org/ja/documents/latest/simulation
/pseudo-continuous-track.html

« AGX Dynamics 7774 >~

« https://choreonoid.org/ja/documents/latest/agxdynam
ics/index.html

« AGXVehicleContinuousTrack ®43F 1L

« https://choreonoid.org/ja/documents/latest/agxdynam
ics/agx-continuous-track.html
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