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Introduction to ROS Part - 3



ROS 
(Robot Operating System)



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 - Details
• ROS File System

• ROS Package

• How to create a package?

• How to build a package?

• Creating a Publisher Node

• Creating a Subscriber Node

• Part 3 - Details
• Publisher and 

Subscriber Node

• Creating a Launch File

• How to use ROS 
.bagfiles?

• rqt_bag

• ROS Parameters 

• Assignment 3

• Assignment 4

• Part 4 – Mini Project
• Rviz

• ROS Services

• ROS Actions

• ROS Massages

• Fuzzy Logic

• 2D Multi-Robot 
Simulator

• Assignment 5



ROS 
(Robot Operating System Review)



Creating a Subscriber Node



Creating a Subscriber Node

• Go to your package in workspace
• cd catkin_ws/src/mypackage

• Create directory called “scripts”
• mkdir scripts

• Go in to scripts
• cd scripts

• Create script with your favirote editor “listener.py”

• Make the python script executable
• chmod +x listener.py



Creating a Subscriber Node



It tells your system this a Python file
It allows us to use Python with ROS
Import message type string, so we can reuse it

It prints to screen as it also writes to stdout

Create a node called listener

Node subscribes to the chatter. 
When new messages are received 
callback method is invoked.



Example 1 Telephone Game



Telephone – Step1

Student1 Student 2 Student n

TA_Topic TA_Topic TA_Topic



Let’s Test Our Node

• Publishes data to a topic

• rostopic pub /topic_name std_msgs/String Perkowski

• Publishes data to a topic

• rostopic pub /TA_topic std_msgs/String Hello World  



Creating a Publisher Node



Creating a Publisher Node

• Go to your package in workspace
• cd catkin_ws/src/mypackage

• Create directory called “scripts”
• mkdir scripts

• Go in to scripts
• cd scripts

• Create script with your favorite editor “talker.py”

• Make the python script executable
• chmod +x talker.py



Publisher Node



Publisher Node

Topic Name  - Message Type - If messages are not received

Node name: talker / anonymous = True adds 
random number to your node name

10 times per second

Publish the topic

In order to make sure that it doesn’t 
keep executing the code, use exeption



Telephone – Step 2

Student1 Student 2 Student n

Student1 Student2 Student nTA_Topic



Example 2 Subscribe and Publish Multiple Topics

number 1 + 2

number 2 x 2

number 3 - 4

result 1

result 2

result 3

number 1

number 2

number 3

adder

Subscribed Topics Published Topics



Tutorial 2 - Calculator

Student1

x

Sum 1

y

Student2

x

Sum 2

y

StudentN

x

Sum N

y



Tutorial 2 - Calculator



ROS Launch File



ROS Launch 

• roslaunch is a tool for easily launching multiple ROS nodes locally and 
remotely 

• It also allows you to set parameters on the Parameter Server.

• How to run a launch file:

• roslaunch package_name file.launch



Simple Launch File



Example Launch File



A Little bit more complicated one

- respawn="true"(optional) :Restart 

the node automatically if it quits.

- respawn_delay="30" (optional, 

default 0) New in ROS indigo :

If respawn is true, 

wait respawn_delay seconds after 

the node failure is detected before 

attempting restart.



Launch file xml tag references



ROS Launch File Example

• Rosluanch tutorials talker_listener.launch



ROS Launch File Example
• You can also launch a node in a new terminal

• launch-prefix=“xterm –e”



Parameter YAML Format and Examples
• We can also store dictionaries on the parameter server. 
• If the number of parameters is high, we can use a YAML file to save it. 
• YAML™ is a human-friendly, cross language, Unicode based data serialization 

language designed around the common native data structures of agile 
programming languages. 

• It is broadly useful for programming needs ranging from configuration files to 
Internet messaging to object persistence to data auditing.

• Here is an example of the YAML file parameter definitions:



Parameter Server

• In addition to the messages ROS provides another mechanism called 
parameters to get information to nodes.

• Configuration information in ROS is usually saved to the Parameter server. 
The Parameter sever is a collection of values that can be accessed upon 
request through the command prompt, nodes or launch files. 

• Parameters are intended to be fairly static, globally available values such as 
integers, floats, strings or bool values. 

• Any node can set parameters

• Any node can have access to parameters

• rospy.set_param(param_name, param_value)



Parameter Server Usage

• When you run roscore to start ROS Master, it also starts parameter server too.  



Turtlesim Example

- rosrun turtlesim turtle_node



Turtlesim Example



Turtlesim Example

- rosparam dump params.yaml

- rosparam load params.yaml



ROS Parameter in Launch

• Setting a parameter value during a launch file is common practice to 
conveniently initialize parameters on start up. 

• This can be done in your launch file using

• The <rosparam> tag enables the use of rosparam YAML files for loading and 
dumping parameters from the ROS Parameter Server.



Ros Parameter in Launch Example



ROS Parameter with Rospy

• It is often the case that your nodes will have to access the parameter server 
during start up to retrieve configuration information, or set a parameter value.

• You can access to global and private parameters

• You can have default value for the parameter if it doesn’t exist



ROS Parameter with Rospy
• You can delete parameters

• You can check if a paramater exist



ROS Parameter with Rospy Example



Parameter Examples



ROS Namespace



ROS Namespace



rosbag

• Bags are typically created by a tool like rosbag.

• rosbag is console tool for recording, playback, and other operations.

• rosbag subscribes to one or more ROS topics, and store the serialized 
message data in a file as it is received. 

• Rosbag files can also be played back in ROS to the same topics they 
were recorded from, or even remapped to new topics.



rosbag



rosbag



rosbag

• You don’t always want to record all the topics. 

• We can record only the topics that we need.



rqtbag

rqt_bag is an application for recording and managing bag files. 

Primary features:

• show bag message contents

• display image messages (optionally as thumbnails on a timeline)

• plot configurable time-series of message values

• publish/record messages on selected topics to/from ROS

• export messages in a time range to a new bag

• Type rqt_bag to start it.



rqtbag



rqtbag


