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Introduction to ROS Part – 7



Course Structure

• Part 1 - Overview

• What is ROS?

• Introduction to ROS

• ROS architecture, 
philosophy, history

• How to install ROS?

• Examples

• Installation

• ROS Master

• ROS Nodes

• ROS Topic

• ROS Messages

• Console Commands

• ROS Packages

• ROS Launch-files

• Catkin Workspace and 
Build System

• Turtlesim

• Part 2 - Basics

• ROS File System

• ROS Package

• How to create a 
package?

• How to build a 
package?

• Creating a Publisher 
Node

• Creating a Subscriber 
Node

• Assignment 3

• Part 3 - Debug

• ROS Launch 
File

• How to use 
ROS .bagfiles?

• ROS 
Parameters

• ROS 
Namespace

• Part 4 - Speech 

• ROS Services

• Speech 
Recognition

• Speech Synthesis

• Google Dialogflow

• Part 5 - Speech

• Amazon Polly

• ROS Actions

• Assignment 4
(Optional)

• Part 6 - Fuzzy

• 2D Multi-Robot 
Simulator

• Fuzzy Logic

• Assignment 5

• Part 7 - Network

• ROS 
Messages

• ROS 
Networking

• ROS and 
RaspberryPi



ROS Messages



ROS Messages

• ROS message describes the data values that ROS nodes publish.

• Messages help ROS tolls to automatically generate code for the 
message type in several target languages.

• Message descriptions are in .msg files in the msg/ directory.

• Messages can be nested in each other.

• Each ROS distribution can have a different description for a message
• You can go to http://wiki.ros.org/msg and check the message type

• Publish a message to a subscriber ROS node on command line.
• rostopic pub /mytopic std_msg/String “data: ‘Portland State University’”

http://wiki.ros.org/msg


Summary of ROS Messages

Image Source Link

https://www.mathworks.com/help/robotics/examples/exchange-data-with-ros-publishers-and-subscribers.html?requestedDomain=www.mathworks.com


ROS Custom Messages
• Create a directory called msg



ROS Custom Messages
• Create .msg file for our custom message



ROS Custom Messages
• Define our custom message



ROS Custom Messages
• Modify CMakeList.txt in our package – add required package names



ROS Custom Messages
• Modify CMakeList.txt in our package – add our new message file and its dependencies



ROS Custom Messages
• Modify CMakeList.txt in our package – add catkin package depenceny



ROS Custom Messages
• Modify package.xml in our package – add new dependencies



ROS Custom Messages

• Don’t forget to source your setup.bash file

• Let’s check if our custom message is successfully created



ROS Custom Messages
• Create a listener node in a different package that uses our custom message



ROS Custom Messages

• Run roscore

• Run our listener node



ROS Custom Messages

• List all the available topic names

• Get information about the chatter topic



ROS Custom Messages

• Publish to the topic

• Listener node will print that message



ROS Networking



ROS Networking

• roscore

• turtlesim

• Rostopic pub -1 …. 

• kinetic-server • raspbeerypi

• raspberrypi: 192.168.0.100

• kinetic-server: 192.168.0.101



ROS Networking

• On kinetic-server

• sudo nano etc/hosts

• Add these lines

• kinetic-server: 192.168.0.101

• raspberrypi: 192.168.0.100

• On raspberrypi

• sudo nano etc/hosts

• Add these lines

• raspberrypi: 192.168.0.100

• kinetic-server: 192.168.0.101



ROS Networking

Add these two lines into your .bashrc file on kinetic-server

• export ROS_HOSTNAME=kinetic-server

• export ROS_MASTER_URI=http://kinetic-server:11311

Add these two lines in to the .bashrc file on raspberrypi

• export ROS_HOSTNAME=raspberrypi

• export ROS_MASTER_URI=http://kinetic-server:11311



ROS Networking
• On kinetic-server



ROS Networking
• On raspberrypi



Intelligent Robotics 1

• You learned about: 
• 3D Designing with Fusion 360
• Current 3D Printing Technologies and CURA
• Image Processing and OpenCV
• Python Programming
• Virtual Machines and Linux Ubuntu
• Robot Operating System (All the Basics!!!)
• Arduino and Raspberry Pi
• Sensors, Cameras, Actuators, Displays, Microphone, and Speakers
• Speech Recognition and Synthesis with Google Dialogflow and Amazon Polly
• Classical Logic and Fuzzy Logic

• You built and programmed a real robot!



Thank you for 

your hard work 

and dedication!

Hope to see you all

in Intelligent Robotics 2!



What is in Intelligent Robotics 2?
• Introduction to Artificial Intelligence

• Expert Systems

• Prolog + Python

• Introduction to Machine Learning

• Machine Learning 

• Classification Methods

• Orange

• TensorFlow

• Cloud Machine Learning Tools

• Google Cloud 

• Vison API

• Speech API

• Natural Language API

• Robot Operating System (Kinetic)

• Gazebo

• ROS URDF

• MoveIt

• Indoor Mapping and Navigation with ROS

• Image Processing with ROS

• Machine Learning with ROS

• Introduction to ROS 2



Interested in Becoming a Robotics Engineering
Electrical and Computer Engineering Computer Science Mechanical Engineering

Intelligent Robotics 1 ECE 478/578 Spoken Language Interfaces CS Introduction to Robotics ME 410/510

Intelligent Robotics 1 ECE 479/579 Human Computer Interaction CS Mechatronics ME 410

Intelligent Robotics 3 ECE 410/510 Object Oriented Programming CS

Underwater Robotics ECE 510 Artificial Intelligence CS

Mathematical Foundations of Machine Learning 
ECE

Machine Learning CS

Embedded System Programming ECE Advance Machine Learning CS

Python Workshop ECE Machine Learning Seminar CS

Computer Vision CS

Computational Photography CS


