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Prepare your OS
Content ROS2

Learn Some Bash Commands
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Prepare your OS - Local Machine

For a better development experience,

using a local ubuntu machine is recommended!

You may install a separate ubuntu os on your windows PC, so that you
can using win and ubuntu on the same computer!
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Prepare your OS - Virtual Machine
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Prepare your OS - Virtual Machine
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Prepare your OS - Virtual Machine
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Install Install

Keyboard layout Updates and other software

Choose your keyboard layout: What apps would you like to install to start with?

English (Australian)
English (Cameroon) English (US) - Cherokee

English (Ghana) English (US) - English (Colemak)

English (Nigeria) English (US) - English (Colemak-DH ISO)

English (South Africa) English (US) - English (Colemak-DH)

English (UK) English (US) - English (Dvorak)

English (US) English (US) - English (Dvorak, alt. intl.)

© Normalinstallation
Web browser, utilities, office software, games, and media players.
Minimal installation
Web browser and basic utilities.

Other options

Download updates while installing Ubuntu

This saves time after installation

Esperanto English (US) - English (Dvorak, intl., with dead keys)

Estonian English (US) - English (Dvorak, left-handed)

Faroese English (US) - English (Dvorak, right-handed)
English (US) - English (Macintosh)

Finnish English (US) - English (Norman)

French English (US) - English (US, Symbolic)

French (Canada) S Ty P W [ R T TR

Install third-party software for graphics and Wi-Fi hardware and additional media formats

This software is subject to license terms included with its documentation. Some is proprietary.

test
Detect Keyboard Layout

Continue
Continue

» Verifying the installation configuration...

» Verifying the installation configuration...
L]
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',.g] Ubuntu_2204 - VMware Workstation E '@ Ubuntu_2204 - VMware Workstation - o x’
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Install

Installation type

Where are you?

This computer currently has no detected operating systems. What would you like to do?

© Erase disk and install Ubuntu
Warning: This will delete all your programs, documents, photos, music, and any other files in all operating systems.

Advanced features... | None selected

Something else
You can create or resize partitions yourself, or choose multiple partitions for Ubuntu,

shanghai
Install Now
Continue

» Verifying the installation configuration...

5 Creating ext4 file system For / in partition #3 of SCSI33 (0,0,0) (sda)...
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. Prepare your OS - Virtual Machine

@  Ubuntu_2204 - VMware Workstation - o x
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Install

Who are you?

Your name: | user

Your computer's name: | user-virtual-machine (-]
The name it uses when it talks to other computers.

Pick a username: | user (]
Installation Complete

Choose a password: | @ @® | short password

Installation is complete. You need to restart the computer
inorder to use the new installation.

Confirm your password: .| (-]

Login automatically
_ 3 Restart Now
© Require my password to login

Use Active Directory

Continue

3 Copying files...
)
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Videos

Mahjongg

Additio...

System ...

Mines

98 17 16:04

Calculator Text Edi...

LibreO... LibreO... Terminal

@

Power S... Remmina

Calendar

LibreO...

Settings

Docume...

Shotwell

@

Languag...

LibreQ...

Softwar...
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ROS2

For ROS2 Learning, reading and following the
official documentation is HIGHLY
RECOMMENDED!

https://docs. ros. org/en/humble/Tutorials. html

You can also follow the instructions in the next pages of slides,
to achieve some demos with ROS2.
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ROS2

1. Setting up Encoding

$ sudo apt update && sudo apt install locales

$ sudo locale-gen en US en US.UTF-8

$ sudo update-locale LC_ALL=en US.UTF-8LANG=en US.UTF-8
$ export LANG=en US.UTF-8

2. Setting apt source (https:/mirror.tuna.tsinghua.edu.cn/help/ros2/)

$ sudo apt install curl gnupg?2

$ sudo curl -sSL https://raw.githubusercontent.com/ros/rosdistro/master/ros.key -o
/usr/share/keyrings/ros-archive-keyring.gpg

$ sudo echo "deb [arch=$(dpkg --print-architecture) signed-
by=/usr/share/keyrings/ros-archive-keyring.gpg]
https://mirrors.tuna.tsinghua.edu.cn/ros2/ubuntu jammy main" | sudo tee
/etc/apt/sources.list.d/ros2.list > /dev/null

$sudo apt update

$sudo apt upgrade

20
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ROS2

1. Install

$ sudo apt install ros-humble-desktop

$ sudo apt install python3-colcon-common-extensions python3-argcomplete python3-rosdep
$ sudo apt install git

$ echo " source /opt/ros/humble/setup.bash" >> ~/.bashrc

2. Uninstall

$ sudo apt remove ros-humble-*

*

$ wget http://fishros.com/install -O fishros && . fishros

21
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1. Run first ROS2 node

$ ros2 run turtlesim turtlesim node
$ ros2 run turtlesim turtle teleop key

pi@pi-virtual-machine: ~

rosz run turtl m turtlesim_node
Warning: Ignoring X SSION_TYPE=wayland on Gnome. U QT_QPA_PLATFORM=wayland
to run on Wayland anyway.
[INFO] [1695605017.744323131] [turtlesim]: Starting turtlesim with node name /tu
rtlesim
[INFO] [1695005017.748126078] [turtlesim]: Spawning turtle [turtlel] at
4457, y=[5.544445], theta=[0.000000]
: § ros2 run turtlesim turtlesim_node
Warning: Ignoring XDG_SESSION_TYPE=wayland on Gnome. QT_QPA_PLATFOR
to run on Wayland anyway.
[INFO] [1695005164.081421177 TurtleSim
rtlesim
[INFO] [1695005164.08508196
445], y=[5.544445], theta=[0.

pi@pi-virtual-machine: ~

$ ros2 run turtl m turtle
yboar

arrow to mo the turtle.
G|B|V|C|D|EIR|T s to rotate to absolute orientations. 'F' to cancel a rot

{at

Home

22
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VScode Setting

+ Edit Selection View Go Run Terminal Helf
» Edit Selection View Go Run Terminal Help

} Get Started

 INSTALLED
twxs

~ POPULAR
Python ks CMake Tools
Install Extended
% Microsoft
Jupyter Ciiake Lang...

Install

Microsoft Jose Tor res-

Pylance C/C++ Exte...

cmake-format

¥ Microsoft 3 2
cheshirekow

} Microsoft
CfC4+

CMake Integr...

Better C++5... @1

Microsoft o - charged C
Jupyter Key. Jeff Hykin Install cFmtons ity
) 2yn B _ _ CMake Test Ex...
C/C++ Themes @ 21.7M % 3 Rur r CMake

: h;lic asoft L Mak
Jupyter N = oA - = Frédéric Bonnet
¥ Microsoft Install

CMake Highlight o1

Microsoft Install
C/C++ Runner i
Live Server ? n 4.5 ¢ Compile, rur schrissithez

Franneck94 CMake Lite

Ritwick Dey

Prettier - C... C Ke suppo
. . numary Install

C/C++ Compi...
Prettier L CMake Extension ...

} danielpin .

IntelliCode i

. g C/C++ Clang ... <D 1.6 mischelebuhs

# Microsoft

Vecpkg CMake Tools

Jupyter Cell ...
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ROS2

Common command operations

cd <dir>
mkdir [option] <dir>

cp [option] <source> <target>

gedit <file>
mv [option] <source> <target>

rm [option] <file/dir...>

S rész --help

usage: ros2 [-h] [--use-python-default-buffering]

Call ‘ros2 <command> -h" for more detailed usage.

ros2 is an extensible command-line tool for ROS 2.

options:

-h, --help

show this help message and exit

- -use-python-default-buffering

Commands:
action
bag
component
daemon
doctor
interface
Llaunch
lifecycle
multicast
node
PETEL
pkg
run
security
service
topic
wtf

Various
Various
Various
Various

Do not force line buffering in stdout and instead use
the python default buffering, which might be affected
by PYTHONUNBUFFERED/-u and depends on whatever stdout
is interactive or not

action related sub-commands
rosbag related sub-commands
component related sub-commands
daemon related sub-commands

Check ROS setup and other potential issues
Show information about ROS interfaces
Run a launch file

Various
Various
Various
Various
Various

lifecycle related sub-commands
multicast related sub-commands
node related sub-commands
param related sub-commands
package related sub-commands

Run a package specific executable

Various
Various
Various

security related sub-commands
service related sub-commands
topic related sub-commands

Use "wtf  as alias to ‘doctor’

Call ‘ros2 <command> -h” for more detailed usage.
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WorkSpace

(s Home devws

build install log

Create WorkSpace

$ mkdir -p ~/dev_ws/src
$ cd ~/dev_ws/src
$ git clone https://gitee.com/guyuechome/ros2 21 tutorials.git
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ROS2

1.Installing dependencies

$ sudo apt install -y python3-pip
$ sudo pip3 install rosdepc

$ sudo rosdepc init

$ rosdepc update

$cd..

$ rosdepc install -1 --from-path src --rosdistro humble -y

2.Building

$ sudo apt install python3-colcon-ros
$ cd ~/dev_ws/
$ colcon build

3.Source

$ source install/local setup.sh

26
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1.Create your first package

$ ros2 pkg create --build-type <build-type> <package name>

<build-type>
C/C++: ament_cmake

Python: ament python

$ cd ~/dev_ws/src

$ ros2 pkg create --build-type ament cmake ¢ pkg --dependencies rclepp std msgs
$ ros2 pkg create --build-type ament python pkg p --dependencies rclpy std msgs

27



pi@pi-virtual-machine: ~fros2_ws

5 tree

CMakelists.txt

L
package.xml

package.xml
e __init_ .py
L— pkg_p

setup.cfg
setup.py

— test copyright.py
— test flake8.py
— test pep257.py

9 directories, 106 files
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CMakeLists.txt

p Save =
-fros2_wsfsrcfc_pkg

r Open [+
1kmake_mintmum_required(UERSION 3.8)
2 project(c_pkg)

3

4 1f(CMAKE_COMPILER_IS_GNUCXX OR CMAKE_CXX_COMPILER_ID MATCHES "Clang")
5 add compile options(-Wall -Wextra -Wpedantic)

6 endif()

7

8 # find dependencies

9 find package(ament_cmake REQUIRED)

10 find package(rclcpp REQUIRED)

11 find_package(std_msgs REQUIRED)

12

13 1f(BUILD_TESTING)

14 find package(ament_lint_auto REQUIRED)

15 # the following line skips the linter which checks for copyrights
16 # comment the line when a copyright and license is added to all source files
17 set(ament_cmake_copyright_FOUND TRUE)

18 # the following line skips cpplint (only works in a git repo)

19 # comment the line when this package is in a git repo and when
20 # a copyright and license is added to all source files

21 set(ament_cmake_cpplint_FOUND TRUE)

22 ament_lint_auto find test dependencies()

23 endif()

24

25 ament_package()

CMake ~ Tab width: 8 ~ Ln1, Col1

INS

F h |
- package.xml o
SRRn. " ~fros2_ws/src/c_pka SAva - = %
1 5?xml version="1.0"7
2 <?xml-model href="http://download.ros.org/schema/package_format3.xsd" schematypens="http://
WwWwW.wW3.org/2 /XMLSchema"?=>
3 <package format="3">
4 <name>c_pkg</name=>
5 =<version=0.08.0</version=
6 <description>TODO: Package description</description=
7 <maintainer email="pi@todo.todo"=pi</maintainer=
8 <license=TODO: License declaration</license=
9
10 <buildtool depend>ament_cmake</buildtool depend=>
11
12 <depend=rclcpp</depend=
13 <depend>std_msgs</depend>
14
15 <test depend=ament_lint_auto</test depend=
16 <test depend=ament_lint_common</test depend=
17
18 <export=>
19 <build_type=ament_cmake</build_type=>
20 </export=>
21 </package=
XML v~ Tab width: 8 v Ln1,Col1 bl INS
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Open M --,.-'rcs;_-.-.-s,.-'EFE-{L.g__p S = = & 5 g B P:f!?s? s-erL':E:I:;_D save = = S <
1 |'From setuptools import find_packages, setup 1 {?xml version="1.€
2 2 <?xml-model href= load.ros.org/schema/package format3.xsd" schematypens="http://
3 package_name = 'pkg p' WWW.W3.0rg/2001/ C
! 4 3 <package format="3">
5 setup( 4 <name>pkg_p</name>
6 name=package_name, 5 =<version=0.0.0</version=>
87 version='0.0.0", 6 <description=TODO: Package description</description=
8 packages=find_packages(exclude=[ 'test']), 7 <maintainer email="pi@todo.todo">pi</maintainer>
9 data_files=[ 8 <license>TODO: License declaration</license>
10 ('share idex /resource_index/packages’, 9
111 ~e/' + package_name]), 10 <depend>rclpy</depend>
12 + package_name, ['package.xml']), 11 <depend>std_msgs</depend=
413 Ts 12
14 install_requires=['setuptools'], 13 <test depend=ament_copyright</test_depend>
15 zip_safe=True, 14 <test depend=ament_flake8</test depend>
16 maintainer='pi’, 15 <test_depend>ament_pep257</test_depend>
417 maintainer_email='pi@todo.todo’, 16 <test depend=python3-pytest</test depend>
18 description='T0 o ion', 17
§19 license='T0ODD: Lic 18 <export>
20 tests_require=['pytest 19 <build_type>ament_python</build_type=
21 entry_points={ 20 <fexport>
22 'console_scripts': [ 21 </package>
23 1,
24 1.
25)
f
[
Python2 ~ Tab Width: 8 ~ Ln1, Col1 ~ INS XML ~  Tab width: 8 ~ Ln1,Col1 ~ INS

30



= e

(2D TR dy T ETE
(&) AhsMuL% | (5)eFoENIRT
\l‘ﬁ-il}y’ SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY / DEPARTMENT OF ELECTRONIC AND ELECTRICAL EN G

ROS?

1.Create first node (C++)

$ cd ~/ros2_ws/src/c_pkg/src/
$ touch talker.cpp

#include "rclepp/relcpp.hpp”

int main(int argc,char **argv)

{
rclepp::init(arge,argv);
auto node = std::make shared<rclcpp::Node>("nodel");
RCLCPP INFO(node->get logger(),"nodel is start!");
rclepp::spin(node);
rclepp::shutdown();
return 0;
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ROS2

d(VERSION 3.8)

if(CMAKE COMPILER I R CMAKE CXX COMPILER ID MATCHE

Wextra -Wpedantic)

=(ament_cmake REQUIRED)
=(rclcpp REQUIRED)
(std msgs REQUIRED)

14 1dd _exe able( c/talker.cpp)
15  ament target dependenciesftalker rclcpp])|

tall (TARGETS
talker
DESTINATION lib/${PROJECT MAME}
)

LBUILD TESTING)
ind e(ament 11ﬂt auto REQUIRED)

:rt{ament_cmake_copyrlght_FGUHD ;?.%'

=t (ament_cmake cpplint FOUND TRUE)
ament_lint auto find test depen
dif()

ament package()

add_executable(talker src/talker.cpp)
ament target dependencies(talker rclcpp)

install( TARGETS
talker

DESTINATION lib/$ {PROJECT NAME}

)
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ROS2

$ cd ~/ros2 ws/
$ colcon build
$ source install/setup.bash

$ros2 run ¢ pkg talker

P i rtual -machine

[INFO] [1695

- $ ros2 run ¢ pkg talker
B17603.523663677] [nodel]: nodel is start!
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1.Create first package(python)

$ cd ~/ros2_ws/src/pkg p/pkg p/
$ touch listener.py

import rclpy

from rclpy.node import Node

import sys

def main(args=Node):
rclpy.init(args=sys.argv)
node = Node("node2")
node.get logger().info('"node?2 is start!")
rclpy.spin(node=node)
rclpy.shutdown()
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find packages, setup

pi@ rirtual- . ¢ ros2 run pkg p listener
[INFO] [1695018532.918658796] [node2]: node2 is start!

"listener = pkg_p.listener:main"
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Bash Commands

Practise the commands, as the lab session instructor shows you. ©

'”

“Using shell commands properly can free you from click, click and click
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