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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
SUBUNTU_ CODENAME) masudo tee / etc/apt/ sources.list.d /ros2.list >
/dev/null

sudo apt update

sudo apt upgrade

LT 2508 -
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- commaomextensions
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-commeorextensions
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.qgit

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

git clone https://github.com/choreonoid/choreonoid ros2_mobile robot tutorial.git
.Jchoreonoid/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 SHOME/ros2_wsl/install/ setup.bash

X XYPIDEIIL FZIC—ERE L THIFIZOK




152 [ CEE

echo "export ROS_LOCALHOST_ONLY=1" >baghrc
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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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» “my_mobile_robot” 7 4 L 7 k U IZ “model”
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cd ~/ros2_ws/ src/ my_mobile_robot
mkdir model

¥ ROSOIEBEZE & L TlF urdf” "robots" & W 7T 4 L7 b UZH
FhnsbdZ &N
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< "mobile_robot.body” 7 7 A L EVERT S

gedit model/mobile_robot.body &




BEARDE M (Body;

format: ChoreonoidBody

format_version : 2.0

angle_unit : degree

name: MobileRobot

root_link : Chassis (

links:
name: Chassis
joint_type : free
center_of mass:[ -0.08, 0, 0.08]
mass: 14.0
inertia: [ 0.1, 0, O,
0, 0.17, 0,
0, 0, 0.22]
material: Slider
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
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format: ChoreonoidBody # - 9

format_version : 2.0 # —P> o' fi

angle_unit : degree # — &L ~A](adian L )
name: MobileRobot #Hz 01 —

root_link : Chassis #i 0! fie—
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links:  #' fie—" @1 14 -
- #' o -
name: Chassis #! fi o
joint_type : free # 9
center_of mass.[ -0.08,0,0.08]
mass: 14.0
inertia: [ 0.1, 0, O,

0, 0.17, 0,

0, 0, 0.22]
material: Slider
elements:

type: Shape

translation: [

geometry:
type: Box
size: [ 0.36, 0.24, 0.135 ]

-0.1, 0, 0.0975 ]

type: Shape
translation: [
geometry:
type: Cylinder
height: 0.01
radius: 0.02

-0.255, 0, 0.02 ]

free, revolute (

—1 fied

# '"fi e Do
#
#

#  ve! «i :Slider(

#ifie— =1 @

# -

# ' fie. Do
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ros2 run choreonoid ros choreonoid
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N 20.08 0 KT "/home/nakaoka/ros2_ws/src/choreonoid_ros2_mobile_robot_tutorial/model [0 [Chassis |
By 0.08 /mobi le_robot_primitive.body" % ZedsAAHH
EFNEAT BN > 57!

JL—+EZE False - =




— 2B 24— DielE

a1 —F—F/"ITFT4yv FE—-F
c XTIV Yy /ESC/YNBEZRZ Y TUYER
c IT 4y FE—FTIZAFRY N OB,/ ZRALTEH
AJEE
c HEIRIE (B2 —F—F)
e E N T v L BalElER
e R KT w T
. B ETTEH
e CtrIZ#LTWBERX— L
e ihA —JL . X— A
e HRZY i OAVTEFRRIAZ 2 —




STz b7 AILDRE

e [ T4 — 78>y MIZHABIZMITT
T%T_J b7 AN
e [0V VORE] RATOT THRIES S
« “my_mobile_robot" LA T project”" T4 L7 b U %
1ER%
7 71 I)L% : "mobile robot.cnoid”

7Oz o FOREF
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cd ~/ros2_ws/ src/ my_mobile_robotproject
ros2 run choreonoid ros choreonoid mobile robot.cnoid
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it

“mobile_robot.body” [T %#1BET 5

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, O,
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

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, O,
0, 0.0023,0,
0, 0O, 0.0012]
material: Tire
elements:
- &lireShape
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: RightWheel
parent: Chassis

translation: [ O, -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, O,
0, 0.0023, 0,
0, 0O, 0.0012]
material: Tire
elements:
- *TireShape

Emb (Ctl’l + R) L TE?FFF

¥ ERRIEBFEAR/ Sy o —2 D "model/mobile_robot_primitive.body”
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+ World
MobileRobot
AISTSimulator
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MobileRobot
World

« “MobileRobot” % “World” I K Z v 73 %
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World )

+ World
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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, 0, O,
_ 0, 0.0023, 0,
“Tirr el 0, 0, 0.0012]

material: Tire
N
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cd ~/ros2_ws
colcon build -- packages select choreonoid
-- cmakeargs '‘BDBUILD_ODE_PLUGIN=@MMIlink - install

e |[ODE>ZalL—%| AT LEZ5 R
« “ODESimulator”Z3 &R L T e
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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 ™
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name: Chassis
joint_type : free
center_of mass.[ -0.08,0, 0.08]

mass: 14.0
inertia: [ 0.1, O, O,
0, 0.17, 0,
0, 0, 0.22]
material: Slider
elements:

type: Resource
uri : "../meshes/ vmega_ body.dat

( uri : "package:// my_mobile_robofmeshesivmega_body.dat < ™= L QOK)

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, O,
0, 0.0023, 0,
0, 0, 0.0012]
material: Tire
elements:
type: Resource
uri : "../meshes/ vmega wheel.dae
rotation: [0, 0, 1, 180 ]

name: RightWheel
parent: Chassis

translation: [ O, -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, O,
0, 0.0023,0,
0, 0, 0.0012]
material: Tire
elements:
type: Resource
uri : "../meshes/ vmega_ wheel.daé

Z 180

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

elements:

type: Collision
elements:
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name:; Chassis

N

elements:
type: Visual
elements:

type: Resource

uri : "../meshes/ vmega body.daée

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

_
™~
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name: LeftWheel

N

elements:
type: Visual
elements:

type: Resource
uri : "../meshes/ vmega wheel.daé
rotation: [ 0, 0, 1, 180 ]

type: Collision
elements:
- &TireShape
type: Shape
geometry:
type: Cylinder
height: 0.03
radius: 0.076
division_number : 60

)\
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name: RightWheel
N
elements:

type: Visual

elements:

type: Resource
uri : "../meshes/ vmega wheel.daé

type: Collision
elements: }
- *TireShape

¥ EBRRIZBFER/ Ny —2 D “model/mobile_robot.body”
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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/
tank-tutorial/index.html
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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:: SimpleControllerlO * io) override;
virtual bool control() override;

private:
cnoid::Link* wheels[2];

J

CNOID_IMPLEMENT_SIMPLE_CONTROLLERMVBAEROBMriveTester )




MobileRobotDriveTester.cpp (2/2)
MBI, HIEIEI

bool MobileRobotDriveTester ::initialize( cnoid:: SimpleControllerlO * io)
{
auto body =io ->body();
wheels[0] = body ->joint(" LeftWheel");
wheels[1] = body - >joint(" RightWheel);
for(int  1=0; i <2;++ i)
auto wheel = wheels[ i];
wheel >setActuationMode( JointTorque );
i0 - >enableOutput(wheel, JointTorque );

}
return true;
}
bool MobileRobotDriveTester ::control()
{
wheels[0] - >u() = 1.0;
wheels[1] - >u() = 1.0; X PRI BFEATOS 7 RO
return true; “src/MobileRobotDriveTester.cpp”
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package.xml D

my_mobile_robot/package.xmlCLF%#B52 9 5

<buildtool_depend >ament_cmake buildtool depend >

<dependehoreonoid ros</depend>
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N

# find dependencies
find_package(ament_cmakeREQUIRED)

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

# find_package(<dependency> 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)

N

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




src CMakel ists.txt

e src/CMakelLists.txtz AT ONGE THIRIERL

choreonoid_add_simple controller (
MwobileRobotDriveTester MobileRobotDriveTester.cpp)

" My "
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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 £

- My MobileRobotDriveTester.so DNERK X 115

EREINDT A4 L7 UL

“~/ros2_ws/install/my_mobile_robot/lib/choreonoid-2.x/simplecontroller”
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#include < cnoid/ SimpleController >
SimpleController
class MobileRobotDriveTester : public cnoid:: SimpleController

{
public:

virtual bool initialize( cnoid:: SimpleControllerlO * io) override;
virtual bool control() override;

private:
cnoid::Link* wheels[2];

J

CNOID_IMPLEMENT_SIMPLE_CONTROLLERMVBAEROBMriveTester )




V) — 2 fREn (2/2)

io

bool MobileRobotDriveTester ::initialize( cnoid:: SimpleControllerlO * io)
{
auto body =io ->body(); Body
wheels[0] = body ->joint(" LeftWheel");
wheels[1] = body - >joint(" RightWheel);
for(int  1=0; i <2;++1){
auto wheel = wheels[ i];
wheel >setActuationMode( JointTorque );
i0 - >enableOutput(wheel, JointTorque );

}
return true; true
}
bool MobileRobotDriveTester ::control()
{
wheels[0] - >u() = 1.0; 10N m] (u
wheels[1] - >u() = 1.0; 1.0[N m]
return true; true false
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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

TR L TH L

#!/bin/sh
cd ~/ros2_ws
colcon build -- symlink-install

-- packages select my_mobile_robot

RITHERZ (15

my_mobile_robot

chmod+x build.sh

RN
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DIFTEIL KN &E

~[/ros2_ws/build.sh
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« Xyt —IRD—8 % TR
ros2 interface list

Messages: LU FICKRE N2

« Xyt —TRIORBE KRR

ros2 interface show




ROSD Twist X v 7 — 2 AY

e geometry msgs/msg/Twist
RE + ARE

ros2 interface show geometry msgsnsg/Twist

Vector3 linear
float64 x
float64 y
float64 z

Vector3 angular
float64 x
float64 y
float64 z

X “Vector3” (&
“ceometry_msgs/msg/Vector3” 7
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e package.xml
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package.xml D

my_mobile_robot/package.xmliZLAF%#1BE2 9 5

<buildtool _depend >ament_cmake buildtool _depend >
<dependehoreonoid_ros</depend>

<exec_dependrqgt_robot_steering </exec_depend
<exec_dependjoy</ exec_depend

<exec_dependjoy teleop </exec_depend
<exec_dependimage_transport_plugins </exec_depend
<exec_dependxacro</exec_depend

N

X image_transport_pluginsic ’JL\’C IX. =HTDchoreonoid_ros TlZ[a]
RO EINTEY ., ZOHEEIFIZICERTI2LEEIHY FHA
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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
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« “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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MobileRobotDriveController.cpp (1/4)

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

#include < geometry_msgnsg/twist.hpp>
#include <memory>

class MobileRobotDriveController : public cnoid:: SimpleController

{

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

virtual bool control() override;

private:
cnoid::Link* wheels[2];
rclcpp ::Node:: SharedPtr node;
rclcpp ::Subscription< geometry_msgsmsg::Twist>:: SharedPtr subscription;
geometry_msgsmsg::Twist command,;
rclcpp ::executors:: StaticSingleThreadedExecutor :: UniquePtr executor;

3

CNOID_IMPLEMENT_SIMPLE_CONTROLLERVIBB{EROBMDrive Controller )

MobileRobotDriveTester.cpp




MobileRobotDriveController.cpp (2/4)

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

{

node = std:: make_sharedrclcpp ::Node>(config - >controllerName ());

subscription = node ->create_subscription <geometry_msgsmsg::Twist>(
"/ cmd_vel, 1,
[this](const geometry_msgsmsg::Twist:: SharedPtr msg){
command = *msg;
D;

executor = std:: make_uniquerclcpp ::executors:: StaticSingleThreadedExecutor >();
executor - >add_nodénode);

return true,




MobileRobotDriveController.cpp (3/4)

bool MobileRobotDriveController ::initialize( cnoid:: SimpleControllerlO * o)
{
auto body =io0 ->body();
wheels[0] = body ->joint(" LeftWheel"),
wheels[1] = body ->joint(" RightWheel’);
for(int 1=0; 1 <2;++1i){
auto wheel = wheels[ i];
wheel >setActuationMode( JointTorque );
io - >enablelnput (wheel, JointVelocity );
io - >enableOutput(wheel, JointTorque);

}

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_somé);

double dg_x = command.linear.x / wheelRadius

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

dqg_target [1] = dq_x + dq_yaw

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

auto wheel = wheels[ i];

wheel>u() = kd *( dg_target[i] - wheel >d());
}

return true;
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# uncomment the following section in order to fill in
# further dependencies manually.

# find_package(<dependency> REQUIRED)

find_package(rcicpp REQUIRED)

find_package (geometry_msgsREQUIRED)
find_package(choreonoid REQUIRED)

set(CMAKE_CXX_STANDARD ${CHOREONOID_CXX_ STANDARD})
include_directories (${CHOREONOID INCLUDE_DIRS})
link_directories (${CHOREONOID_LIBRARY_DIRS})

add_subdirectory (src)

N
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src CMakel ists.txt

e src/CMakelists.txtZ LT D & 5 IZHRE

choreonoid_add_simple controller (
MyMobileRobotDriveTester MobileRobotDriveTester.cpp)

choreonoid_add_simple_controller (
MyMobileRobotDriveController MobileRobotDriveController.cpp)

ament_target_dependencies
MyMobileRobotDriveController rcicpp geometry_msgs

7 M y 7
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e Part6 CYERL L 7=build.shXx 2 ) 7k TEIL K
24T

cd ~/ros2_ws
/build.sh

“~/ros2_ws/install/my_mobile_robot/lib/choreonoid-2.x/simplecontroller” (Z
“MyMobileRobotDriveController.so” AERL & 11 5
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ros2 topic list
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ros2 topic info /cmd_vel
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ros2 topic pub/ cmd_vel geometry _msgensg/Twist
“{linear: {x: 0.5, y: 0, z: 0}, angular: {x: 0, y: 0, z: 0}}

)

publish& N T2 NA % HER

ros2 topic echo /cmd_vel
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V) — 2R (1/4)

#include < cnoid/ SimpleController >

#include < rclcpp /rclcpp.hpp> rclcpp
#include < geometry_msgsnsg/twist.npp>  twist
#include <memory>

class MobileRobotDriveController : public cnoid:: SimpleController

{
public: initialize
virtual bool configure( cnoid:: SimpleControllerConfig * config) override;
virtual bool initialize( cnoid:: SimpleControllerlO * io) override;
virtual bool control() override;
private:
cnoid::Link* wheels[2];
rclcpp ::Node:: SharedPtr node; ROS
rclcpp ::Subscription< geometry _msgsmsg::Twist>:: SharedPtr subscription; subscr
geometry _msgsmsg:: Twist command; Twist
rclcpp ::executors:: StaticSingleThreadedExecutor :: UniquePtr executor;
h subscribe

CNOID_IMPLEMENT_SIMPLE_CONTROLLERVIBBi&RoBMDriveController )

executor

ber



V) — 2R (2/4)

/ cmd_vel

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

{ ROS ROS 2
node = std:: make_sharedrclcpp ::Node>(config - >controllerName ());

Twist
subscription = node ->create_subscription <geometry msgsmsg::Twist>(
"/ cmd_vel, 1, "cmd_vel ”

[this](const  geometry _msgsmsg::Twist:: SharedPtr msg){
command = *msg;
D; Twist command
Executor
executor = std:: make_uniquerclcpp ::executors:: StaticSingleThreadedExecutor >();
executor - >add_nodénode); executor node

return true; true




V) — 2R (3/4)

bool MobileRobotDriveController ::initialize( cnoid:: SimpleControllerlO * io)
{
auto body =io0 ->body();
wheels[0] = body ->joint(" LeftWheel"),
wheels[1] = body ->joint(" RightWheel’);
for(int 1=0; 1 <2;++1i){
auto wheel = wheels[ i];
wheel >setActuationMode( JointTorque );
io - >enablelnput (wheel, JointVelocity );
io - >enableOutput(wheel, JointTorque);

}

return true;




) — 2R (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
executor - >spin_some);

double dg_x = command.linear.x / wheelRadius

double dg_yaw= command.angular.z* halfAxleWidth / wheelRadius
dqg_target [0] = dg x - dq_yaw

dq_target [1] = dg_x + dq_yaw

forint  i=0; i <2;++i){

auto wheel = wheels[ i];

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

return true;
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MobileRobotDriveControllerEx.cpp (1/5)

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

#include < geometry_msgsnsg/twist.hpp>
#include <memory>

#include <thread>

#include <mutex>

class MobileRobotDriveController : public cnoid:: SimpleController
{
public:
virtual bool configure( cnoid:: SimpleControllerConfig * config) override;
virtual bool initialize( cnoid:: SimpleControllerlO * io) override;
virtual bool control() override;
virtual void unconfigure() override;

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

3

CNOID_IMPLEMENT_SIMPLE_CONTROLLERVIBBiEROBMDriveController )




MobileRobotDriveControllerEx.cpp (2/5)

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

{

node = std:: make_sharedrclcpp ::Node>(config ->controllerName ());

subscription = node ->create_subscription <geometry _msgsmsg:: Twist>(
"/ cmd_vel, 1,
[this](const  geometry_msgsmsg::Twist::  SharedPtr msg){
std:: lock_guard<std::mutex> lock( commandMutgx

command = *msg;
N: command

executor = std:: make_uniquerclcpp ::executors:: StaticSingleThreadedExecutor >();
executor - >add_nodénode);
executorThread = std::thread([this](){ executor ->spin(); D;

return true: Executor spin




MobileRobotDriveControllerEx.cpp (3/5)

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

command

{
std:: lock_guard<std::mutex> lock( commandMutgx
double dg_x = command.linear.x / wheelRadius
double dq_yaw= command.angular.z* halfAxleWidth / wheelRadius
dg_target [0] = dq_x - dg_yaw
dg_target [1] = dq_x + dq_yaw
}

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

}

return true;




MobileRobotDriveControllerEx.cpp (5/5)

void MobileRobotDriveController ::unconfigure()

{
if(executor){ Executor
executor - >cancel();
executorThread.join ();
executor - >remove_nod@ode);
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 controller (
MyMobileRobotDriveTester MobileRobotDriveTester.cpp)

choreonoid_add_simple controller (
MyMobileRobotDriveController MobileRobotDriveController Excpp)

ament_target _dependenciegy
MyMobileRobotDriveController rclcpp geometry _msgb
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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 ros2 paramI < Y K THEARAD

e joy teleop/ — F%2&EET 5
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config/joy teleop.yaml| & L TIERKT %

/ joy_teleop :
ros__parameters:
move:
type: topic
interface_type : geometry _msgsnsg/Twist
topic_ name / cmd_vel
deadman_buttons|[O]
axis_mappings
linear -x:
axis: 1
scale: 1.0
offset: O

angular - z: X BEANS Y 7 —Y DRI

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

offset: O
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joy _teleop/ — KD

Xijoy/ —FIFEELIFFELETHZ &

ros2 run joy teleop joy teleop
-- ros-args -- paramsfile
~/ros2_ws/src/ my_mobile _robotconfig/ joy_teleop.yaml

/cmd vel b E Y 7 ORE % HESR

ros2 topic echo/ cmd_vel
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“mobile robot driver controller.cnoid” Z## &) L
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launchT 4«4 L 27 b Y Z1ERT %

cd ~/ros2_ws/ src/ my_mobile robot
mkdir launch

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

N
ament_packag@

install(DIRECTORY project launch config model meshesDESTINATIOBhare/${PROJECT_NAME]

N’



joy_teleopALaunch™>” 7 1 JL

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

<launch>
<node pkg Jjoy teleop exec=" joy teleop name="joy teleop >
<param from=
"$(find - pkg- share my_mobile_robod)/config/ joy teleop.yaml "/>
</node>
</launch>

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

EIRLTCT77AILAEAVARE—ILT 5

cd ~/ros2_ws
/build.sh
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e launchZ7 7 A LA A Vv A b =L N TULNIL,
UToavwy FCEREITE %

ros2 launch my_mobile_robot joy teleop_launch.xml
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ChoreonoidZE£EI L 7O 17 FEFHAI, >3 1
L —> a3 aRBLTTy—LXXy FHEFEZ2L5129 5

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

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

WUTFoa~wy K cied

ros2 launch my_mobile robot drive_control_launch.xml
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PythonkxLaunch > 7 A JL

“drive_control_launch.py”

import 0s

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 XMLLaunchDescriptionSource
from launch_ros.actions import Node

def generate launch_description ():
launch_include = IncludeLaunchDescription (
XMLLaunchDescriptionSourcé
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)

links:
N
name: PanLink
parent: Chassis
translation: [ -0.02,0,0.165]
joint_name: PanJoint
joint_type : revolute
joint id :2
joint_axis :[0,0,1]
center_of mass. [0, 0, 0.03 ]
mass: 1.0
inertia: [ 0.002, 0, O,
0, 0.002,0,
0, 0, 0.003]




/X BIEN DB INR/2)

N

name: PanLink

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]}

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: [ O, -0.07, 0.065 ]
elements: * PanFrame




F )L ~BEENDE NN

name: TiltLink
parent. PanLink
translation: [ 0, 0, 0.12 ]
joint_name: TiltJoint
joint_type : revolute
joint_ id :3
joint. axis :[0,1,0]
mass: 1.0
inertia: [ 0.001, 0, O,
0, 0.001,0,
0, 0O, 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>

#include < geometry_msgensgvector3 .hpp>
#include <memory>

#include <thread>

#include <mutex>

class MobileRobotPanTilt Controller : public  cnoid:: SimpleController
{
public:
virtual bool configure( cnoid:: SimpleControllerConfig * config) override;
virtual bool initialize( cnoid:: SimpleControllerlO * io) override;
virtual bool control() override;
virtual void unconfigure() override;

private:
cnoid::Link* joints [2];
rclcpp ::Node:: SharedPtr node;
rclcpp ::Subscription< geometry_msgsmsg:: Vector3>:: SharedPtr subscription;
geometry_msgsmsg:: Vector3 command,
std:: unique_ptr <rclcpp ::executors:: StaticSingleThreadedExecutor > executor;
std::thread executorThread;
std::mutex commandMutgex

h

CNOID_IMPLEMENT_SIMPLE_CONTROLLERVIBBiEROBMPanTilt Controller )

MobileRobotDriveControllerEx.cpp




MobileRobotPanTiltController.cpp (2/5)

bool MobileRobotPanTilt Controller ::configure( cnoid:: SimpleControllerConfig * config)

{

node = std:: make_sharedrclcpp ::Node>(config ->controllerName ());

subscription = node ->create subscription <geometry _msgsmsg:: Vector3>(
"/ cmd_joint_vel ", 1,
[this](const  geometry _msgsmsg:: Vector3:: SharedPtr msg){
std:: lock_guard<std::mutex> lock( commandMutgx
command = *msg;

D
executor = std:: make_uniquerclcpp ::executors:: StaticSingleThreadedExecutor >();
executor - >add_nodé¢node);
executorThread = std::thread([this](){ executor ->spin(); D);

return true;




MobileRobotPanTiltController.cpp (3/5)

bool MobileRobotPanTilt Controller ::initialize( cnoid:: SimpleControllerlO * o)
{
auto body =io0 ->body();
joints [0] = body ->joint(" PanJoint");
joints [1] = body ->joint(" TiltJoint ");
forint 1 =0; 1 <2;++i){
auto joint = joints [i];
joint ->setActuationMode( JointTorque );
io - >enablelnput (joint , JointVelocity );
io - >enableOutput(joint , JointTorque);

}

return true;




MobileRobotPanTiltController.cpp (4/5)

bool MobileRobotPanTil tController ::control()

{
constexpr double kd =0.1;

double dq_target [2];

{
std:: lock _guard<std::mutex> lock( commandMutgx
dg_target [0] = command,z
dg_target [1] = command.y

}

for(int  1=0; 1 <2;++1i){

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

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

return true;




MobileRobotPanTiltController.cpp (5/5)

void MobileRobotPanTilt Controller ::unconfigure()

{
if(executor){
executor - >cancel();
executorThread.join ();
executor - >remove_nod@ode);
executor.reset ();
}
}

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

ament_target_dependencieq
MwobileRobotPanTiltController  rclcpp geometry_msgp

" My "

£ )L K L TMyMobileRobotPanTiltController.so
T ERT B
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+ World
+ MobileRobot
DriveController
PanTiltController
Floor
AISTSimulator

“MyMobileRobot
PanTiltController ”

VAR R
“project/mobile_robot_drive_pantilt_control.cnoid”
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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:

N

pan_tilt :
type: topic
interface_type : geometry _msgénsg/Vector3
topic_name / cmd_joint_vel
deadman_buttons|[0]
axis_mappings

y:
axis: 4
scale: 2.0
offset: O R .

Z: >:< Eiji/f‘y#_y@%}ﬁH&Ci
axis: 3 “config/joy_teleop_all.yaml!”
scale: 2.0

offset: O




Launch” 7 A JLD1ERX

<launch>
<include file=
"$(find - pkg-share my_mobile_robof/launch/joy_teleop_launch.xml"/>
<node pkg="choreonoid_ros" exec=" choreonoid"
args="-- start -simulation $(find - pkg- share
my_mobile_roboj/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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e IKET I (floor) %Y

W77 FDETI (Labol) ZFHHAD
« “choreonoid-2.x/model/Labol/Labolv2.body”

+ World
+ MobileRobot
DriveController
PanTiltController
+ SensorVisualizer
Labol —
+ AISTSimulator
GLVisionSimulator
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e AccelerationSensor

RangeSensor
« RateGyroSensor (LiDAR)
e IMU
 ForceSensor
Camera — =
Camera (RGBDH » 7) E——

RangeSensor




L >t > (LIDAR) DB NN

name: TiltLink

N

elements:
type: Shape
N

type: RangeSensor
name: LIiDAR
translation: [ 0, 0, 0.025 ]
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: { difftuse: [0, 0, 1], specular:[1,1,1]}
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“optical_frame” 7 4 —JL K CTI&TE

| ccvt | croboti
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LIDARDZEARAA

type: RangeSensor
name: LIDAR
translation: [ 0, 0, 0.025 ]
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 ]

ROS
270°
1°
(1
10m
0.9 (90%)

0.005m (5mm)

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

appearance:

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

10




RGB-DA £ S et (1/2)

name: TiltLink

N

elements:

N

type: Camera
name: RealSense
translation: [ 0.06, O, -0.02]
rotation: [[0,1,0,90],[0, 0, 1,
optical_frame : cv
format: COLOR_DEPTH
field_of view : 62
width: 320
height: 240
frame_rate : 30
detection_rate :0.9
error_deviation :0.005
elements:

— N

RealSense
RGB-D
CV
-90]]
RGB-D
320 x 240
30




RGB-DA X ZdEH (2/2)

elements:
type: Transform
translation: [ O, O, -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 ], specular:[1,1,1]}

RealSense

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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« SensorVisualizer7 4 T LZE AT 5
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+ World
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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_robof/launch/joy teleop launch.xml"/>
<node pkg='choreonoid _ros" exec=" choreonoid"
args="-- start -simulation $(find - pkg share
my_mobile_roboi/project/ mobile_robot sensors.cnoid " />
</launch>

X BIBDTRR 7 7ALVDEFRNNy T —DICHY £
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BodyROS2 77 A 7 L DE AN

+ World
+ MobileRobot
DriveController

PanTiltController (77 A - 338 -
+ SensorVisualizer [BodyROS2| THT 3
BodyROS2
Labol

+ AISTSimulator
GLVisionSimulator
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BodyROS2 7 A 7 L D H TR

- EEIAE (Zf1) #ROS kK w2 & L TPublish
« /MobileRobot/joint_states
o X THER
« /MobileRobot/RealSense
« TTRAAZTER (FRA I TTLK)
« /MobileRobot/RealSense/point_cloud
c LYy YT — &
« /MobileRobot/LiDAR/scan
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ros2 topic list

AT avEMIBEA Y- VRILERTE D

ros2 topic list -t

UTFHAFRREINTULNIZOK

/ MobileRobotLiDAR/scan [ sensor_msgéansg/LaserScat]

/ MobileRobot/RealSense [ sensor_msgémsg/Image]

/ MobileRobot/RealSense/point_cloud [sensor _msgémsg/PointCloud?2]
/ MobileRobot joint_states [ sensor_msg#msg/JointState |
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« image_transport_pluginsza 4 > X F—JL L TW5 &,
UTFDLE5 by IZHERINS

/ MobileRobotRealSense/compressed [sensor_msgémsg/Compressedimade
/ MobileRobotRealSense/theora [theora image_transport /msg/Packet]
/ MobileRobotRealSense/zstd [ sensor_msgénsg/Compressedimage

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

compressed JPEG
theora TheoraBBEfE(R b1 — 3> 7)
zstd zstd [ E#g




Ny DT — X DFERR

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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e WorldROS27 4 7 L Z1BINT 5

+ World
+ MobileRobot
DriveController
PanTiltController
BodyROS
+ SensorVisualizer
Labol
+ AISTSimulator

GLVisionSimulator .
WorldROS2 [ 77 AN - T3] -

[ WorldROS2] TH kT %




Clock b E v &

« “/clock” b E Y 7

« flBDROS/ — R & B %= HEB ([FH)
e WorldROS27 14 7 LA Publish

e “rosgraph_msgs/msg/Clock”#!

. F]

Daps

c KX Z w2 %5/ — FDROS/INT X —&

“/use_sim _time” Ztruelltwy b9 5
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e 7AYITYU N7 7TAILEIRTF

“nroject/mobile_robot_sensors_publish.cnoid”

e launch 7 7 4 L & 1ERX

 “launch/sensors_publish_launch.xml!”

<launch>
<include file=
"$(find - pkg- share my_mobile_robof/launch/joy teleop launch.xml"/>
<node pkg='choreonoid _ros" exec=" choreonoid"
args="-- start -simulation $(find - pkg share
my_mobile_robof/project/ mobile_robot_sensors publish .cnoid " />
</launch>

X BIBDTRR 7 7ALVDEFRNNy T —DICHY £



RViz(Z

« ROSOAIRAL - #1EY — L
o 7 2 1f

£ DIRREER 7

\

XD kY 7 HA[HENT

/home/nakaoka/ros2_ws/install/choreonoid_ros2_mobile_robot_tutorial/share/choreonoid_ros2_mobile_robot_tutorial/confi... — O X

File Panels Help

@Intera[t "¥Move Camera ocus Camera = Measure 2D Pose Estimate
) Displays
- & Global O... =
Fixed Fra... Chassis
Backgro... [M48; 48; 48
Frame R... 30
~ v Global S...
v Fixed ... OK -

Global Options

Add

= Image

(© Time

ROS Time: 2.01 ROS Elapsed: 192.01

Reset

# 2D Goal Pose

Wall Time: 715659491.94 Wall Elapsed: | 193.20

9 Publish Point »

s
il O e s s g et o T

(o]
Experimental

31 fps
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publishefn s X D29 %

e ORy FETILORIEBILZITO 5
 WEROORY PETILOURDFZ BAE 3‘%
« robot_state publisher/ — K ## &9 3

e AJ{RIL DIEB % rviz®OGUITIBINT %
c VizDIRBEEH config 7 74L& L TIRTET 5

e XTI A=K Econfig7 7 A I ZIEE L CEEENT
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e ROSIE(:EDETIL 7 7 A ILERFER
e Z<DARy PETIHAURDFTCEEHINTWLAS
e ROSOMEEAFER T ABRICHEEL D Z EAZ N



Body~ 7 4 JL vs URDF

« Body
» Choreonoid FOEZR =2 TR TE 5
Umw@¢‘ﬁﬁfiﬂ/ﬁ%ﬁﬁ?§@m
-URDFiW)%%i”@ﬂE AN
« YAML TEZh

. URDF

. ROST,Z\;cc‘: 5T EDE L
« XML TaE



TN aHy FOURDFE

<?xml version="1.0"?>

<robot name="MobileRobot">
<link name="Chassis">
<inertial>
<origin rpy="000" 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 robotmeshesivmega body.da&>
</geometry>
</visual>
<collision>
<geometry>
<mesh filename="package:// my_mobile robotmeshesivmega body.da&>
</geometry>
</collision>
</link>

<link name="RightWheel> X BFERNYT—TD

<inertial>

<mass value="0.8"/> “model/mobile robot sensors.urdf”

N
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« [Z7740] — [FHAH] — [HRT 4]

e XATATTED | 774 )DfEFE] avHR
v 7 2T [URDF] #3&EIR

« URDF (xacro) 7 7 A JL % &R



Body <-> URDF Z#

« URDF — Body
« URDFZ &t #AA CTBodyE X TR7FT 5
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« “feature/urdf-writer” 77 > F TS
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wmi

UTFoa~vy Fcike®E) (ROS 2TlErviz2il7s3)

rViz D o

~—

ros2 run rviz2 rviz2

Ial—YaveitrYT—XDpublish% FHA

ros2 launch my_mobile robot sensors_publish_launch.xml
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RViz* - o x
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
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1. ETFTDO"Add" KRR > Z#Hd
2. “Image” % EIR L T “OK”
o BN ILIC “Image” DY U —HEMEIND
3. Image® " Topic” IR by 7 #I5F
« /MobileRobot/RealSense
4, LT OEEICEHRNAFRRI NS

% "/MobileRobot/RealSense/ compressed " % L < &
"/MobileRobot/RealSense/ theora "
ZI/ET HI L CHBEEZHIRTZEET
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1. EFDO'Add" R R >z
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L aserScan” &R L T “OK”

o MBI/ ILIC “LaserScan” YY) —HEBINI NS
3. LaserScan® " Topic" IR by 7 ZI5TE
« /MobileRobot/LiDAR/scan

4. FIZdH 5"Global Options” @ “Fixed Frame”
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« robot_state publisherz{EH3 %
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Publish

7’

ROSkE w7

Publish

choreonoid Publish / MobileRobot
BodyROS?2 » [/ joint_states
4jﬁ/// (REERAS )
Subscribe

robot_state
_publisher

tf2 , /tf2_static

(U > 7 =N ERR)

Byl

Subscribe

Subscribe

ROS/NZ X —X

robot_description
(URDF7# X )

Publish !

robot_description

Subscribe
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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



RVizAlaunch>” 7 14 JL

—

“launch/display_launch.xml”

<launch>
<arg name="model" URDF
default="$(find - pkg share my_mobile_robof/model/ mobile_robot_sensors.urdf "/>
<arg name=tvizconfig "
default="$(find - pkg- share my_mobile_robof/config/ mobile_robot.rviz "/>

<node pkg="robot_state publisher " exec="robot_state publisher "> viz

<param name=bbot_description " value="$(command ' xacro $(var model))"/>
<param name=se_sim_time" value="true" />
<remap from="/joint_states " to="/ MobileRobot joint_states "/>

</node>

<node pkg="rviz2" exec="rviz2" args="-d $(var rvizconfig )">
<param namezse_sim_time" value="true" />
</node>
<node pkg="rgt_graph " exec="rqgt graph"/>  rqt graph
</launch>




e Elaunch” 7 A JL

“launch/sensors_display_launch.xml!”

<launch>
<include file="$(find - pkg-share my_mobile_robod/launch/sensors_publish_launch.xml"/>
<include file="$(find - pkg-share my_mobile_robod/launch/display_launch.xml"/>
</launch>
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e PCZ25HET 5
« ROS LOCALHOST ONLY=0ICR79
« ME(ZJH L TROS DOMAIN IDZRECIEICRTET 5

PC1 (

cd ~/ros2_ws/ src/ my_mobile_robot
ros2 run choreonoid _ros choreonoid project/ mobile_robot sensors_publish.cnoid

PC2 (

ros2 launch my_mobile_robot joy teleop_launch.xml

ros2 launch my_mobile_robot display_launch.xml

o rviz%%?&b\‘b'f Ly K Z&34E L CTChoreonoid_E
OORy bz R BEIET 5
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« VLP-16 D+t > Y % &9 %

type: RangeSensor
name: LIDAR
translation: [ O, 0, 0.025 ]
optical_frame : robotics
yaw_range 360.0
yaw_step 0.4
pitch_range : 30.0 }
pitch_step : 2.0
scan_rate: 20
max_distance 100.0
detection_rate :0.9
error_deviation : 0.005

3 LIDAR

Fé%iOng £y 7 1% “/MobileRobot/LiDAR/point_cloud” (PointCloud2#!)
Ay
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name: TiltLink

N

elements:
N
type: SpotLight SpotLight
name: Light

translation: [ 0.07, 0, 0]
direction: [1, 0, 0]
beam_width 36
cut_off_angle : 40
cut_off_exponent : 6 beam_width cut_off_angle
attenuation: [ 1, 0, 0.01 ]
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]}
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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)ﬁ‘l?ﬁj\%?ﬂgli L T.
Aoy A—Z %8R9 3

name: LeftTracks
parent:. Chassis
translation: [ -0.08, 0.155, 0.06 ]
joint_type : pseudo_continuous_track B | — Y mmk < A4l
joint_id :0 "' fi © % e. D <
joint_axis :[0,1,0]
center_of mass.[0,0,0]
mass: 0.8
inertia: [ 0.0012,0, O,
0, 0.0023,0,
0, 0, 0.0012]
material: TankTracks
elements:
N




50 0—> Ok (2/3)

e £ O—TDOFIREEIIRT B

elements:
- &lrackShape
type: Shape B | 2—|e~ o= lL ||- ™8 | | #
geometry. Extrusion( < < ™

type: Extrusion

crossSection : [
-0.11, -0.06, 0.11, -0.06, B -2 AL
0.14, -0.052, 0.162, -0.03, (x Z - J
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]

— AL
spine:[0, -0.03,0,0,0.03,0] P = XV.Z — =° L
appearance: v
material:

diffuseColor :[0.4,0.4,0.4]
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e RightWheel# 2 EL THIZA—7 %
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=

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, 0, O,
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 _msgsnsg/twist.hpp>
#include <memory>

#include <thread>

#include <mutex>

class MobileRobofTrackController : public cnoid:: SimpleController
{
public:
virtual bool configure( cnoid:: SimpleControllerConfig * config) override;
virtual bool initialize( cnoid:: SimpleControllerlO * io) override;
virtual bool control() override;
virtual void unconfigure() override;

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

h

CNOID_IMPLEMENT_SIMPLE_CONTROLLERVIBBiEROB{rackController )

MobileRobotDriveControllerEx.cpp




MobileRobotTrackController.cpp (2/4)

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

{

node = std:: make_sharedrclcpp ::Node>(config - >controllerName ());

subscription = node ->create_subscription <geometry msgsmsg::Twist>(
"/ cmd_vel, 1,
[this](const  geometry_msgsmsg::Twist::  SharedPtr msg){
std:: lock_guard<std::mutex> lock( commandMutgx
command = *msg;

D

executor = std:: make_uniquerclcpp ::executors:: StaticSingleThreadedExecutor >();
executor - >add_nodénode);
executorThread = std::thread([this](){ executor ->spin(); });

return true;

B — < ~ Twist —cmd_vel He o4& - eq A




MobileRobotTrackController.cpp (3/4)

bool MobileRobotTrackController ::initialize( cnoid:: SimpleControllerlO * io)
{
auto body =io ->body();
trackUnits [0] = body ->joint(" LeftTracks ");
trackUnits [1] = body ->joint(" RightTracks");
for(int  1=0; i <2;++1i){
auto trackUnit = trackUnits [i];
trackUnit ->setActuationMode( JointVelocity );

io - >enableOutput( trackUnit ); B o. ! — | ActuationModelt
} n H N - n —
return true: JointVelocity " < <= 2%3%9 A
}
bool MobileRobofTrackController ::control()
{
{
std:: lock_guard<std::mutex> lock( commandMutgx
double v_angular = command.angular.z* trackUnits [0] - >offsetTranslation ().y();
trackUnits [0] - >dq_target () = command.linear.x - v_angular;
trackUnits [1] ->dq_target () = command.linear.x + v_angular;
}
return true, B dq_target () Ly p =3 A° | =||| |
} | L AV E-L—2A%ks

.2’ — | < - A
~roq4q4°




MobileRobotPanTiltController.cpp (4/4)

void MobileRoboftTrackController ::unconfigure()

{
if(executor){
executor - >cancel();
executorThread.join ();
executor - >remove_nod@ode);
executor.reset ();
}
}

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




src CMakel ists.txt

e src/CMakelists.txtiC LT A2 BE2

choreonoid_add_simple controller (
MWobileRobotTrackController MobileRobotTrackController.cpp)

ament_target_dependencieq
MWobileRobotTrackController rclcpp geometry_msgp

" My "

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