SHNE DR B S ¢

e BFARYUKRI P, X744 FERIEDHICHERD S
BHLEFLI-OT, BFToObDbLEHFLTLEE
= U,

cd “catkin_ws/src/choreonoid_ros_mobile_robot tutorial
git pul

U ThuXxA—F
https://choreonoid.org/ja/workshop/summar-training-2023.html




2023F8H24~26H

ChoreonoidiHME & #l

KRSt aL /4K



AKHED AR

e« Choreonoid* ROSZ#AHWTHARY PO I 2
L —>a DA TESHLEHICES
e ARy P T2l —>a3vOERNDH S
e ROSHOELRELDZH D
¥ AEZITROSIA MR E LT

O,Z\ A= =DIV
e Linuxad~> Ko 4 ik
e C++EEEOD 7O T IV

e THHBAFILHINELL TCHLEZBEIZED bﬂiﬁo%%t
I TEEL TWEEITNIELYIEEIETY £97,



Syl

[ BB

ERAE (2001F~) | FEHRHT (2006~) (CTI8FEM
p ta—</4 FAKRy FOWFRIZHKESE

/
|

2019 & YR AH L H / 4 FEIREGE

MERE : —B&HfTea—</4A FAFRy hOEFEIEDIEY

DC-EXPO 2010 ) DRC Finals 2015

AIST-NEDO
Team

Dance Robot Project

A2 HBFEREFE (2005) £5BFIREGFE (2010) *5 ESEBE?;'“EH’F 2 ;i 7 RITFIE
2015



HRERL/-ABRyYy b ol —X

2003~ (HHE)
BNMERRtT ERAY Il —4&

2006~ (EEFEHIAFRIR)

AV E—FERORYy P Ial—4
OpenHRP3

2008~

EeEARy prIalL—4
Choreonoid




Cart’

S = 7




Gazebo

Issac Sim

Ry b al—X

RMARRy b alLb—4&

B4

E O RERA

2>

CoppeliaSim
(v-rep)

Webots

Choreon0|dw

SigVerse

( ialb—4& ‘

RoboGuide

- /

—— F—=LIT TV —




Choreonoid?

cRES EEEOH ZABOR Y b I 2
L — &

o EEIFYLE X

o [FEWFRIZENE L | EARMEE
e XA LoN—_ ARY A— K, etc.

« 2R TILAM WEENE - Lok E




20145~

DC-EXPO 2010 ©AIST

DRC Finals 7?@BD'ARPA
“RETEa—< /4K XZEa2L—ROEHF/ ARy F& >R =EEEORY bD
Oy b O F B8 EEETB D4R N7+ —T > ZADEIR EHEREE X T L

20155F~ 20195~ 2020~ 20215~

VRC 2015, WRS 2018, 2020 ™

YIal—=YavitLb EEXAORy b BRIFE D=8 D Bk

KERJGAR Y FFRER B EHUR =R R AT R 5 R TR >< > b

ARy b>Iab—2¢ LTOERAYIERZ K DELATREIEFH !






EaAN Y=

ARy b/ BETETIL

EEFEHF

oY/ FNA4R

—

Db/ AIRILRIE

- BIBHEE RO IR
. RE RB0EE(EHE/ i@ﬁ;ib%"‘-))

vIab—I3yv

- BRLE IS
Yl —%, M, EHig, r0—7,
<TILF AT R, etc.

L FRRICEL-ELT Y P v & IRAT6E

J

Ialb—v 3y
HAXZ RGB-DA X &

e Y /TN RIS

#7077

BB IRfT

ROVTT4av T —

—

DI
[ﬂmy7h717]

e

vIa l'/—‘\/ =
- B4 GHREAPI/ 2 Fvy 2 P)ICH
B L @OV 7 MY o 7 EFIARRE

. J

.

ARy b OENMEZER - IRET 5 T LHTHE

Ve

J

.

worldltem = Worldltem()
Rootltem.instance.addChildltem (worldItem)

robotltem = Bodyltem()
robotltem.load("${SHARE}/model/SR1/SR1.b
ody")

robot = robotltem.body
robot.rootLink.setTranslation([0.0, 0.0,
0.7135])

robot.calcForwardKinematics()
robotltem.storelnitialState()
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Head Camera =2 | BEASAY | BT4/)00

Capture | ® | @

|!

R-Hand Camera

Capture | ® | @ 36

L-Hand Camera

capture | ® | @ |(B)!35

Ly
Valve1
Frozib 0/44 =i R
Rotating a valve from outside

Start

000 ::| 4278 . & - g & Perspective :

Simulation Scene | GrxUIX=a2—

Ayt—Y | pythona>Y/—JL | DRC Control = K7 1RH& = OCS Python Console

Lt tie Py g UUiniuy o el evy TRuvoLr dliey S L LS LS 1 A i T LI T VI o

; T
type=new, bufferlength=1, push rate=1000, push policy=new)
[rtm. py] Connect rib.resized - DRCUserInterface. image5 (dataflow type=Push, subscription
type=new, fferlength=1, push rate=1000, push policy=new)
GrUIXAZaba—IiHLWAZa—-Ey bEIhFELL,

BRI =vy "SR HEMHEIhELL.
stop external force compensatorPythonX % ') 7'k "drc.py” ORIFNETLE LK.
sigRobotStateUpdated(true)

Automatic save of MultiPointCloudItem has been started.

Object: BASE_LINK, Global Position: (0.786 0.469 -0.002)
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» Choreonoid &=#ThR (BIFRR) ~ =277/
* https://choreonoid.org/ja/documents/latest/index.html

e/ —XO—F
e https://github.com/choreonoid/choreonoid

e https://github.com/choreonoid/choreonoid ros
e https://github.com/choreonoid/choreonoid ros mobile robot tutorial

* BT
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« https://choreonoid.org/ja/documents/latest/simulation
/tank-tutorial/index.html

« ROSEkTankFa2— kU 7L

 https://choreonoid.org/ja/documents/latest/ros/tank-
tutorial/index.html
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« Ubuntu 20.04
e« Choreonoid 2.0.0
« ROS1 (Noetic Ninjemys)
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s UbuntuTEBE D EIL K Z1TH DI LERAIFTE

sudo apt install git

git clone https://github. com/choreonoid/choreonoid. git
cd choreonoid
./misc/script/install-requisites—ubuntu-20. 04. sh

cmake -B build

cmake —build build ——parallel 32

X “—parallel" OB OFEIZFERA L TWABCPUDREI 7 M % I5TE
¥ makeinstall LK< CTHELRTALZ P IDONRAFVAEZDFEETTEET
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« choreonoid (Z1x)
« choreonoid ros (ROS7Z 4 )
e Catkin — o XR—X LICY —XZERLTEILF

M <27 I)LdD [ROSE mEH#E| - [ChoreonoidBIE/ v 7 —T D EIL K| S8
https://choreonoid.org/ja/documents/latest/ros/build-choreonoid.html
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ROSDOA > X F—IL

sudo sh —¢ "echo “deb http://packages. ros. org/ros/ubuntu $(Isb_release -
sc) main” > /etc/apt/sources. list.d/ros—latest. list’

sudo apt install curl

https://raw. githubusercontent. com/ros/rosdistro/master/ros. asc | sudo
apt-key add -

sudo apt update

sudo apt install ros—noetic-desktop—full

echo “source /opt/ros/noetic/setup. bash” >> ~/.bashrc

source ~/.bashrc

sudo apt install python3-rosdep python3-rosinstal| python3-rosinstall-
generator python3-wstool build-essential python3-vcstool

sudo rosdep init

rosdep update




catkin workspace DAE AL,

mkdir catkin_ws
cd catkin_ws
mkdir src
catkin init




Choreonoid’/Xw o — < M1
T

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_ros_mobile robot_tutorial.git

. /choreonoid/misc/script/instal [-requisites—-ubuntu-20. 04. sh

catkin config ——cmake—-args -DBUILD CHOREONOID EXECUTABLE=0FF
—DCMAKE_BUILD TYPE=Release

catkin build
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echo “source $HOME/catkin_ws/devel/setup. bash” >> ~/.bashrc
source ~/.bashrc
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Foscore
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rosrun choreonoid ros choreonoid
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e my_mobile_robot

« B7 ’Cf’E)ﬂZ
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. Choreon0|d_ros_mob|Ie_robot_tutorial
s BEREL BNy =T
« LIFH uEUE
e https://github.com/choreonoid/choreonoid_ros_mobile
_robot_tutorial.git

« EETIERT B 7 7AILDFHET A TL\%)
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my_mobile_robot/ ¥ 7 —> D
VERX

« /N T — DG DAERR

cd ~/catkin_ws/src
catkin create pkg my _mobile_robot

) p a C k a g e . X m | O) ﬁ{}}% EE <package format="2"> (& ?

<depend>choreonoid</depend>
<depend>choreonoid_ros</depend>

<{export>
<bui ld_type>cmake</bui ld_type>

</export> ¢ 77 4 b Tt "catkin”
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« URDF
« ROSIEXE
« XML TEZ¥i
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» “my_mobile_robot” 7 4 L 7 k U IZ “model”
T4 L7 MY ZEER

cd “/catkin_ws/src/my_mobile_robot
mkdir model

¥ ROSOIBE & L Tl urdf’®"robots” & W 7=FT 4 L7 U &ZH
FEhitsd Z &h%

e geditFEDTFR I T4 X272
< "mobile_robot.body” 7 7 A L EVERT 2

gedit model/mobile_robot. body




I

angle_unit: degree
name: Mobi leRobot
root_link: Chassis

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

: 0,
material: Slider
elements:

oo o

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

5RO 2R (BodyE =)
o vororoono oo X AVFY MEE
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» “my_mobile_robot" LA (Z"project”T 4 L 7 b U %
1ERK
« 774 JL%Z  "mobile robot.cnoid”
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TIIETET 5

cd “/catkin_ws/src/my _mobile robot/project
rosrun choreonoid ros choreonoid mobile robot.cnoid
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name: RightWheel < A “/7_-‘"/ k1233 %’i I
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 ]

« UB—F(Ctrl + R) L TEH
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name: LeftWheel ’f 77_"'7 I“ ‘:;“ ';%;‘ '

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:
- *TireShape

« JO—R(Ctrl + R) L TEH

¥ SERARIEEFA/ Sy o — 2 D robot/mobile_robot_primitive.body”
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« World
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« Open Dynamics Engine
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« AGX Dynamics
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« T4V RDEBALNKE
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« EERPIXIILOHSYEBT TV
« NVIDIA PhysX, Bullet Physics, Springhead, Roki
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name: Chassis
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, 0.22 ]
material: Slider
elements:

type: Resource
uri: “../meshes/vmega_body. dae”

e Xwi a7 7AI)"vmega body.dae"lFBFANNy = a—LFT
« uri: “package:///%y - — % /meshes/vmega_body.dae” £ EWLT3HOK

X https://github.com/vstoneofficial/megarover samples ™
Avya77A4NLEFA (—EMEIE)
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Xy sra 774 ILDF]

name: RightWheel

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”

(/J\/( _)|/>

name: LeftWheel

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”
rotation: [ 0, 0, 1, 180 ]

X SERARIE B FAR/ XNy 7 — 2 D “robot/mobile_robot.body”
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« src/MobileRobotDriveTester.cpp % 1ERX
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MobileRobotDriveTester.cpp (1/2)

O bPO—297 7 RDERE

#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 ("RightWheel”) ;
wheels[1] = body->joint ("LeftWheel”) ;
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;




~ v 7D CMakelists.txt

Ny T = DHEMEES ICER S NS 2 EET S

cmake_minimum_required (VERSION 3.10.0)
project (my _mobile_robot)

find_package (catkin REQUIRED
COMPONENTS roscpp std _msgs sensor_msgs trajectory_msgs choreonoid)

set (CMAKE_CXX_STANDARD $ {CHOREONOID_CXX_STANDARD})
set (CMAKE_CXX_EXTENSIONS OFF)

include_directories (§ {catkin_INCLUDE_DIRS} ${CHOREONOID_INCLUDE DIRS})
link_directories (§ {CHOREONOID_LIBRARY_DIRS})

add_subdirectory (src)

X EFARYy = D7 7400 %2 -9 23FE, projecta~ > KN TIEE
570227 PRIEEBRDODNRy T —IZE—RTHLHICLTLEE N,




src CMakel ists.txt

e src/CMakelists.txtZ LU D NA TIERK

choreonoid_add_simple_control ler (
MyMobi | eRobotDriveTester MobileRobotDriveTester. cpp)

K BFRNy r—o L OBaZEIT57-8, "My 223 THEET
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e catkin build <> KRTEIJIN KT 3

catkin_build

¥ catkin7 — 27 XAR—ZXWNDOT 4 L7 b THNIFEZTEITLTHOK

» MyMobileRobotDriveTester.so °

fayrO—5FSa—IL] 77A15F 4 I2RE

EREINZT A4 L7 UL

FRLEND

“~/catkin_ws/devel/lib/choreonoid-x.x/simplecontroller”
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c EXRZENMT ST &DHAJ8E
c Ayt —TRO—E%xFKR
rosmsg |ist

c Xy —VBDORNR % KR
rosmsg show E!4




ROSD Twist X v 7 — 2 AY

« geometry msgs/Twist
c RE + ARE

rosmsg show geometry msgs/Twist

geometry msgs/Vector3 |inear
float64 x
float64 vy
float64 z

geometry msgs/Vector3 angular
float64 x
float64 vy
float64 z
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mAshro/ —K

- Publish (%)

NE Sy T [ /cmd_vel (geometry msgs/Twist) )

Subscribe (&212)
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« MobileRobotDriveTester.cppZ#®HE L .
MobileRobotDriveController.cpp % 1k

e roscpp7 A4 7 7Y HFFE
« ROS kB v 7 MDsubscribezE%
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MobileRobotDriveController.cpp (1/3)

#include <cnoid/SimpleController>
#include <ros/node_handle. h>
#include <geometry msgs/Twist. h>
#include <mutex>

class MobileRobotDriveController : public cnoid::SimpleController

{

public:
virtual bool initialize(cnoid::SimpleControllerI0* io) override;
void commandCal Iback (const geometry msgs::Twist& twist);
virtual bool control () override;

private:
cnoid: :Linkx wheels[2];
std: :unique_ptr<ros: :NodeHandle> node;
ros: :Subscriber subscriber;
geometry _msgs::Twist command;
std: :mutex commandMutex;

};

CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY (Mobi |eRobotDr iveControl ler)

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




MobileRobotDriveController.cpp (2/3)

bool MobileRobotDriveController::initialize(cnoid::SimpleControllerl0* io)
{
auto body = io—>body () ;
wheels[0] = body—>joint ("RightWheel”) ;
wheels[1] = body—>joint ("LeftWheel”) ;
for (int i=0; i < 2; ++i){
auto wheel = wheels[i];
whee|—>setActuationMode (JointTorque) ;
io—>enablelnput (wheel, JointVelocity);
io—>enableOutput (wheel, JointTorque) ;

J

node = std: :make_unique<ros: :NodeHandle> () ;
subscriber = node—->subscribe (
“/omd_vel”, 1, &MobileRobotDriveController::commandCal Iback, this);

return true;

J

void MobileRobotDriveController::commandCal Iback (const geometry msgs::Twist& twist)
{

std: :lock _guard<std: :mutex> |ock (commandMutex) ;

command = twist;




MobileRobotDriveController.cpp (3/3)

bool MobileRobotDriveController::control ()
{
constexpr double wheelRadius = 0.076;
constexpr double halfAxleWidth = 0. 142;
constexpr double kd = 0.5;
double dg_target[2];

{

std::lock_guard<std::mutex> lock (commandMutex) ;
double dg_x = command. | inear.x / wheelRadius;
double dgq_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;




src CMakel ists.txt

e src/CMakelists.txtz LT DA CTIERK

choreonoid_add_simple_control ler (
MyMob i | eRobotDriveTester MobileRobotDriveTester. cpp)

choreonoid_add_simple_controller (

MyMobi | eRobotDriveControl ler MobileRobotDriveControl ler. cpp)
target_link_libraries(

MyMobi | eRobotDriveControl ler ${roscpp_LIBRARIES})

KBFRNy r—o L DBaZEIT5-0, "My 2213 THEET
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AISTSimulator

X BFEARYr—Y0ZET OV b 7741
“project/mobile_robot_drive_control.cnoid”
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rostopic info /cmd_vel
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e “rostopic pub” I ¥ K
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rostopic A~ > R & A#EelE

rostopic pub -1 /cmd_vel geometry_ msgs/Twist
{linear: { x:0.5,y:0,z:0 }, angular: { x:0,y: 0,220} '
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B & 73 [[)3&,

Mt

Mt

X aAYEODRBICAR—ZADPHE |

publish& T2 NA % FESD

rostopic echo /cmd_vel




rqt_robot_steering (2 & 532 1F

rosrun rqt_robot steering rgt_robot steering

rqt_robot_steering_... .

Robot Steering D@ -0
/cmd_vel || stop
+ 1.00 |+
0 0.0 m/s
-1.00 |3
——
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« joy teleop/ — FZ#HEWLTjoy b By 7 Ztwist

joy_teleop
J—F
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WWE /Ry r— DA A h— b

sudo apt install ros-noetic-joy ros-noetic-joy-teleop

7213
Package.xmld<exec _depend>&X 7 Z a2k L TH <
<depend>joy</depend>
<depend>joy teleopO
</depend>
INA TV, TR —=—XAATDEWITEE

rosdep install =| -from-paths
~/catin_ws/src/choreonoid ros mobile robot tutorial




joy b E

joy/ — K =¥ &)

rosrun joy joy_node

FMHARgER b By 7 # KRR

rostopic list

joyhEY 7 OB A KRR

rostopic info /joy

JoyX v —TBORNA % KR

rosmsg show sensor_msgs/Joy

publish& N T2 WA % HEZR

rostopic echo /joy




Ny g D R

e /joy b By 7 A 5 /emd_vel b E v 7 (TwistBl)
ICES B
e joy teleop/ — FIC K B2 ZE A AIEE

FE

s YAMLIEZNDERTE 7 7 A ILZ1ERLT 5
e rosparam I <~ N CHARAD

e joy teleop/ — F%2&EET 5




LT 7 A I

config/joy_teleop.yaml| & L TYERLT %

teleop:
move:
type: topic
message_type: geometry msgs/Twist
topic_name: /cmd vel
axis_mappings:

axis: 1

target: |inear.x
scale: 1.0

axis: 0

target: angular.z
scale: 2.0

X BFAR/Ny =T DOE/ARIEconfig/joy teleop twist.yaml
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rosparam load joy_teleop. yaml
rosrun joy _teleop joy_teleop. py

“rostopic echo”a~ >~ K THER

rostopic echo /cmd vel
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Launch>” 7 £ )L DYERX

“launch/drive _control.launch”

<launch>
<node pkg="joy” type="joy node” name="joy” respawn="true” />
<rosparam command="1oad” file="$ (find
my _mobile_robot) /config/joy teleop. yaml”/>
<node pkg="joy_teleop” type="joy teleop.py” name="joy teleop” />
<node pkg="choreonoid_ros” type="choreonoid” name="chorenoid “
args="--start-simulation $(find
my _mobile_robot) /project/mobile_robot. cnoid” />
</launch>

¥ ERRo7AY 7 b7 7M4NVEIEE




Launch” 7 4 )LD ELT

roslaunch my _mobile_robot drive_control. launch
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/R EEER DB HN(1/2)

[ inks:

XAV

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 ]

Nl




/X BIEN DB INR/2)

name: PanLink >< ’f ‘/7_-‘\‘/ l‘ C:i‘ ,%"i I
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 7]}

type: Transform
translation: [ 0, 0.07, 0.065 ]
elements:
— &PanFrame
type: Shape
geometry: { type: Box, size: [ 0.02, 0.02, 0.13 1 }
appearance: *GRAY

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




F )L ~BEENDE NN

° — -_— S A
name: TiltLink XAVTv MIHERE]
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 BFEERNy = DOERARIE “model/mobile_robot_pantilt.body”
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MobileRobotPanTiltController.cpp (1/3)

#include <cnoid/SimpleController>
#include <ros/node_handle. h>
#include <geometry msgs/Vector3. h>
#include <mutex>

class MobileRobotPanTi|tController : public cnoid::SimpleController

{

public:
virtual bool initialize(cnoid::SimpleControllerI0* io) override;
void commandCal Iback (const geometry msgs::Vector3& omega) ;
virtual bool control () override;

private:
cnoid::Linkx joints[2];
std: :unique_ptr<ros: :NodeHandle> node;
ros: :Subscriber subscriber;
geometry_msgs: :Vector3 command;
std: :mutex commandMutex;

};

CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY (Mobi |eRobotPanTi|tControl ler)

¥ #RFIIMobileRobotDriveController.cpp & [ E % 3 E %




MobileRobotPanTiltController.cpp (2/3)

bool MobileRobotPanTi|tController::initialize(cnoid::SimpleControllerI0* io)
{
auto body = io—>body () ;
joints[0] = body->joint ("Pandoint”);
joints[1] = body—>joint ("TiltJoint”);
for(int i =0; i <2; ++i){
cnoid::Linkx joint = joints[i];
joint—>setActuationMode (JointTorque) ;
io—>enablelnput (joint, JointVelocity);
io—>enableOutput (joint, JointTorque) ;
}

node = std: :make_unique<ros: :NodeHandle> () ;
subscriber = node—>subscribe(
“/emd_joint_vel”, 1, &MobileRobotPanTiltController::commandCallback, this);

return true;

J

void MobileRobotPanTiltControl ler::commandCal Iback (const geometry msgs::Vector3& omega)

{

std: :lock _guard<std: :mutex> lock (commandMutex) ;
command = omega;




MobileRobotPanTiltController.cpp (3/3)

bool MobileRobotPanTiltController::control ()
{

constexpr double kd = 0. 1;

double dg_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::Linkx joint = joints[i];

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

return true;




src CMakel ists.txt

e src/CMakelists.txtiCLLT A B

choreonoid_add_simple_control ler (
JMXMobiIeRobotPanTiItControIIer Mobi | eRobotPanTiltControl ler. cpp)

target_link_libraries(
MyMobi | eRobotPanTi [ tControl ler ${roscpp_LIBRARIES})

KBFRNy r—o L OBaZEITE-0, "My 223 THEET
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¥ [aAavbhbA—ZFY 21—V
7 a7 4 12 “MyMobileRobot
PanTiltController.so” %%

X BFEARNNyF—=U0FB7AT 7 M7 74ILIF
“nroject/mobile_robot_drive pantilt_control.cnoid”
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rostopic pub -1 /cmd_joint_vel geometry msgs/Vector3
"{x:0,y:0,z:05}

FILFARE NUARE

X aAaY(Q)DRBICAR—ZADPPHE |




=)L r—

joy_teleopiBANERTE

config/joy_teleop.yaml (218529 %

P tonic KA VTV MCER !

message_type: geometry msgs/Vector3
topic_name: /cmd_joint_vel
axis_mappings:

axis: 4

target: vy

scale: 2.0

axis: 3
target: z
scale: 2.0

X BFR/Ny =T DRI config/joy_teleop_all.yaml
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Xijoy/ —RFHEELTWBEZ & |

rosparam load joy_teleop. yaml
rosrun joy _teleop joy_teleop. py

“rostopic echo” 3 < > K CHEER

rostopic echo /omd_joint vel
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name: TiltLink

elements:

) T:-Ype: Shape >:< 'Iz \/ﬁ@)%f%f Ciﬁ*ﬁ L/ i —g—

I

type: Transform

translation: [ 0, 0, 0.04585 ]

elements:
type: RangeSensor
name: VLP_16
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: 0.0T1

type: Shape
rotation: [ 1, 0, 0, 90 ]
geometry: { type: Cylinder, radius: 0.05165, height: 0.0717 }
appearance:
material: { diffuse: [ 0, 0, 1], specular: [ 1, 1, 1]}
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RGB-DA £ S et (1/2)

type: Transform
translation: [ 0.06, 0, -0.02 ]
elements:
type: Camera
name: RealSense
optical _frame: robotics
format: COLOR_DEPTH
field_of_view: 62
width: 320
height: 240
frame_rate: 30
detection_rate: 0.9
error_deviation: 0.005

jiZ/NESUSED

KOATDEEFIFEHRLET
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type: Transform
translation: [ -0.012, 0, 0 ]
elements:
type: Shape
geometry: { type: Box, size: [ 0.024, 0.064, 0.022 ] }
appearance: &SILVER
material: { diffuse: [ 0.8, 0.8, 0.8 1, specular: [ 1, 1, 11}

type: Transform

translation: [ 0, 0.032, 0 ]

elements:

- &REAL_SENSE_SIDE

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

type: Transform
translation: [ 0, -0.032, 0 ]
elements: *REAL_SENSE_SIDE
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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://choreonoid ros mobile robot tutorial/meshes/vmega_body. dae”/>
</geometry>
</visual>
<collision»
<{geometry>
<mesh filename="package://choreonoid ros mobile robot tutorial/meshes/vmega body. dae”/>
</geometry>
</collision>
</1ink>

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

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

<launch>
<arg name="model” default="$ (find my_mobile robot)/model/mobile_robot. urdf”/>
<arg name="rvizconfig” default="$ (find my_mobile robot)/config/mobile_robot.rviz” />
<param name="robot_description” command="$ (find xacro)/xacro $(arg model)” />
<remap from="/joint_states” to="/MobileRobot/joint_states” />
<node name="robot_state_publisher” pkg="robot_state publisher
type="robot_state publisher” />
<node name="rviz” pkg="rviz” type="rviz” args="-d $(arg rvizconfig)” required="true”
/>
</launch>
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