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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. 
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Question 2

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

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

Erie Spider

ROS,org
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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?
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Installation of ROS

Two Essential Parts:

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

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

https://ubuntu-mate.org/raspberry-pi/
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Installation of ROS…

Two Essential Parts:

Ubuntu Mate Desktop (version 19.10 for Raspberry Pi 
4 Model B).
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Installation of ROS…

Two Essential Parts:

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

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

https://ubuntu.com/download/raspberry-pi
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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=lmQItlK1e04

https://www.youtube.com/watch?v=lmQItlK1e04
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Installation of ROS…

Two Essential Parts:

Raspberry Pi 3 Model B+
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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 
Pi

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

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

Installing ROS Melodic desktop onto a Raspberry 
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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Question 4

Ubuntu ver. 19.10 works with 
the Raspberry Pi 3?

a) False
b) True
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Installation of ROS…

ROS software packages: Turtlesim
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ROS software packages: Gazebo
Installation of ROS…
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Lab Project: ROS 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?

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

ros_lib:

Upload the HelloWorld

Sketch

ros_lib:

The HelloWorld Sketch 

provides the chatter 

topic for publishing!
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How to attach a Raspberry Pi to an 
Arduino?

Partial HelloWorld

Sketch.

The hello world! string 

can be replaced with 

other messages.
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How to communicate with a ROS 
node?

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

roscore running in 

an active window
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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: ttyACM0 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?

rostopic echo chatter

running in an active 

window
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Question 5

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


