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Class 1: Introduction to ROS

Agenda
* Introduction to ROS
* ROS Applications
« Installation of ROS
 Lab Project: ROS Hello World!
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Introduction to ROS

The Robot Operating System was first
released:
by two Stanford PhD students around 2007.

 to be a distributed and modular open-source
platform for robotics software development.

» allowing makers, engineers, researchers, and
educators to use as little or much of the
modular library functions for their software

application packages.
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Introduction to ROS...

The Robot Operating System has:

» Distributive abilities of sharing modular
software components

« Major appeal of the robotics community

« Currently over 3,000 software component
packages

» Open Robotics community contributing
software component packages continuously.
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Introduction to ROS...

The Robot Operating System is

A software development platform that
provides a system of nodes.

a) Nodes allow interprocesses to occur
within the target’s intelligent platform.

b) Interprocesses allow the sharing of

functional messages to occur within an
robotic architecture
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Question 1

What year was ROS released?
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Introduction to ROS...

The robotic architecture of ROS
consists of 5 components

a) ROS Master
b) nodes

C) publishers
d) subscribers
e) topics
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Introduction to ROS...

Definitions:
ROS Master — is responsible for managing names

and registration services to the nodes within a ROS
System.

Node — An executable file within the ROS system
to allow communication with another node.

Publisher — A message that is transmitted by a
node or topic within a ROS system.

Subscriber — A message that is received by a
node or topic within a ROS system
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Introduction to ROS...

Definitions:

Topic — The publishing and subscribing of a
message of a specific name type.

Note: Each of these software components allow a
robotic system to move, sense, monitor, and
process a variety of signal and imaging data.

Presented by:

EOUCATION G
DesignNews J CEC CENTER (ko)



Question 2
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Which ROS robotic architecture‘ -
component is incorrect?

a) ROS

b) Nodes

c) Topics

d) Definitions

e) publishers
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ROS Applications
Teleoperated Robot

Android Device
IP:192.168.1.101
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ROS Topics
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ROS_MASTER_URI:
http://192.168.1.102:11311
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ROS ROBOT
IP:192.168.1.102

Joseph, L. (2017). ROS robaotics projects. Birmingham, UK: Packt.
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ROS Applications...

Erie Spider
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ROS Applications...
Quadcopters

Fairfield, C., & Harman, T.L. (2016). ROS robotics by examples. Birmingham, UK: Packt.
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Question 3

How would you implement ROS
In an industrial setting?

Presented by:

CONTINUING
. EDUCATION /
DesignNews 14 CEC CENTER

ELECTRONICS /



Installation of ROS

Two Essential Parts:

Ubuntu Mate Desktop (version 18.04 or greater for
Raspberry Pi 3 Model B+).

ubuntuMATE =~

Choose an option to discover your new operating system.

https://ubuntu-mate.org/raspberry-pi/ Presented by:
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https://ubuntu-mate.org/raspberry-pi/

Installation of ROS...

Two Essential Parts:

Ubuntu Mate Desktop (version 19.10 for Raspberry Pi
4 Model B).

Welcome

< Desktop Layout

A desktop for everyone's tastes

Ubuntu MATE offers a wide range of customisation options, including the ability to choose a desktop layout that most
suits your workFlow. You can choose one as a starting point and make further changes to it later.

v Show More

Panel layouts can be changed later in MATE Tweak
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Installation of ROS...

Two Essential Parts:

Ubuntu Mate Desktop (version 19.10 for Raspberry Pi
4 Model B).

Downloads Overview Cloud oT Server Desktop Alternative downloads Ubuntu Ravours

Install Ubuntu Server on a
Raspberry Pi 2, 3or4

! | to a microSD card, load it onto your pi and away you go

https://ubuntu.com/download/raspberry-pi
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https://ubuntu.com/download/raspberry-pi

Installation of ROS...

Two Essential Parts:

YouTube Installation video for Ubuntu Mate Desktop
ver. 19.10 on a Raspberry Pi 4 Model B.

https://www.youtube.com/watch?v=ImOQItIK1e04
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https://www.youtube.com/watch?v=lmQItlK1e04

Installation of ROS...
Two Essential Parts:

Raspberry Pi 3 Model B+ ' = X
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Installation of ROS...

Two Essential Parts:
Raspberry Pi 4 Model B
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Installation of ROS...
Installing ROS Melodic desktop onto a Raspberry

P sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu $(lsb_release -sc) main"
I /etc/apt/sources.list.d/ros-latest.list’

sudo apt-key adv --keyserver 'hkp://keyserver.ubuntu.com:80' --recv-key
C1CF6E31EGBADES8868B172B4F42EDEFBAB17C654

sudo apt update

sudo apt install ros-melodic-desktop-full

sudo rosdep init

rosdep update

echo "source /opt/ros/melodic/setup.bash” >> ~/.bashrc
source ~/.bashrc

sudo apt install python-rosinstall python-rosinstall-generator python-wstool build-
essential

Wilcher, D. (2019). ROS 101: An intro to the robot operating system. Retrieved from
https://www.designnews.com/gadget-freak/ros-101-intro-robot-operating-system/107053141061075 Presented by:

CONTINUING
. EDUCATION /7 \
DesignNews 21 CECCENTER



https://www.designnews.com/gadget-freak/ros-101-intro-robot-operating-system/107053141061075

Installation of ROS...

Installing ROS Melodic desktop onto a Raspbl‘y
Pi include the following packages.

a) Robot programming and simulators
I. Turtlesim
ii. Gazebo

b) Turtlesim simulator allows Python robot  algorithms to be
developed. The simulator is 2D and 3D based.

c) Gazebo provides a 3D simulation environment where
motion planning, object detection, and sensing can be
validated. Package uses 3D robotic based systems and
mobile platforms.
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7

4
Ubuntu ver. 19.10 works with
the Raspberry Pi 3?
a) False

b) True

Question 4
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Installation of ROS...

ROS software packages: Turtlesim
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Installation of ROS...

ROS software packages: Gazebo
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Lab Project: ROS Hello World

* mrdon@mrdon-desktop: ~
File Edit View Search Terminal Help
éé%a: "hello world!"
éé%a: "hello world!"
éééa: "hello world!"
éé%a: "hello world!"
éé%a: "hello world!"

data: "hello world!"

data: "hello world!"
data: "hello world!"
data: "hello world!"”

data: "hello world!"”

data: "hello world!"
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Lab Project: ROS Hello World

Lab Objectives:
» Learn how attach a Raspberry Pi to an Arduino.
« Learn how to communicate with a ROS node.

» Learn how to publish the Hello World message
using rostopic command.

» Learn how to display the Hello World message
using the ROS chatter topic command.
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How to attach a Raspberry Pi to an
Arduino?

USB Cable

Serial communication between the Raspberry Pi 3 and Arduino Uno
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How to attach a Raspberry Pi to an

DesignNews

Arduino?

@ Ping | Arduino 1.8.9

File Edit Sketch Tools Help

New

Open...
Open Recent
Sketchbook
Examples
Close

Save

Save As...

Page Setup
Print

Preferences

Quit

Ctrl+N
Ctr+O

Ctrl+W
Ctrl+S
Ctrl+Shift+S

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

29

Built-in Examples
01.Basics

02.Digital
03.Analog
04.Communication
05.Control
06.Sensors
07.Display
08.Strings

09.USB
10.StarterKit_BasicKit
11.ArduinolSP

Examples for any board

Adafruit Circuit Playground 2

Bridge
Ethernet
Firmata
LiquidCrystal
ros_lib

SD

Blink

BlinkerWithClass rOS_I I b :
Fhah Upload the HelloWorld

button_example

Clapper SketC h
Esp8268HelloWorld
HelloWorld

s ros_lib:
o The HelloWorld Sketch
ServiceClient

provides the chatter
topic for publishing!

ServiceServer
ServoControl

TepBlink
TcpHelloWorld
Temperature

TimeTF

Ultrasound

tests ?

CONTINUING
EDUCATION
C EC CENTER

Presented by:




How to attach a Raspberry Pi to an
Arduino?

e Helloworld | Arduino 1.8.9
File Edit Sketch Tools Help

Partial HelloWorld
Sketch.

HelloWorld

#include =ros.h=
#include =std msgs/5tring.h=

ros: :NodeHandle nh;

The hello world! string
can be replaced with
other messages.

std msgs::5tring str_msg;
ros::Publisher chatter(“chatter”, &str_msgl.

“hello world!"”

char hello[13] =

void setup(})

{
nh.initNode();

I

Arduino/Genuine Uno on /dev/ttyACMO
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How to communicate with a ROS
node?

Open a linux terminal: At the prompt type: roscore.

e roscore http://mrdon-desktop:11311/

File Edit View Search Terminal Help

Done checking leog file disk usage. Usage i

started roslaunch server http://mrdon-desktop:40615/ rOSCOT'-e runr_”ng In
ros_comm version 1.14.3 an active window

PARAMETERS
* frosdistro: melodic
* frosversion: 1.14.3

NODES
auto-starting new master

process[master]: started with pid [2624]
ROS_MASTER_URI=http://mrdon-desktop:11311/f
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How to communicate with a ROS
node?...

To run the rosserial client application for communicating
with the attached Arduino Uno, open a new window and
type the following ros_lib command after the prompt.

$ rosrun rosserial_python serial_node.py /dev/serial port.

Note: serial port is the communication port used on the
Arduino Uno to talk to the Raspberry Pi.

For example: ttyACMO is the Arduino Uno’s serial port to
communicate with the Raspberry Pi.
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How to display the Hello World
message?...

To view the hello world message, open a new terminal
window and type the following ros_lib command after the
prompt.

$ rostopic echo chatter
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How to display the Hello World
message?

e mrdon@mrdon-desktop: ~

File Edit View Search Terminal Help

"hello world!"”
“hello worlds” rostopic echo chatter
running in an active
window

"hello world!"

"hello world!"

"hello world!"

"hello world!"

"hello world!"

"hello world!"

"hello world!"

"hello world!"

"hello world!"
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Question 5

In the Hello World rosserial
sketch (code), what is the
instruction name that allows
changing the message?
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