
ROS2 Tutorial

Introduction to Intelligent Systems

Robot Learning Lab



What is ROS2?

• Framework for building modular robot 

applications

• Functions are divided into 'nodes' that 

communicate with each other

• Uses DDS (Data Distribution Service) for 

reliable data exchange

• Ideal for complex systems like 

autonomous vehicles or industrial robots

https://medium.com/spinor/getting-started-with-ros2-understanding-nodes-075e9cde2863



ROS2 Architecture

• Node

• Smallest executable program

• Communication types

• Topics, services, actions

https://docs.ros.org/en/foxy/Tutorials/Beginner-CLI-Tools/Understanding-ROS2-Nodes/Understanding-ROS2-Nodes.html



Topic & Message

• Characteristics of topic

• Asynchronous, one-way message 

transmission

• Communication between publisher 

and subscriber

• 1:N, N:1, N:N communication

• Continuous message transmission 

until communication is terminated

https://docs.ros.org/en/foxy/Tutorials/Beginner-CLI-Tools/Understanding-ROS2-Topics/Understanding-ROS2-Topics.html



Workspace & Package

https://medium.com/spinor/getting-started-with-ros2-overview-of-ros2-workspaces-packages-and-nodes-dac0042d7d48



Ready to Use ROS2

1. Install ‘colcon’

• sudo apt install python3-colcon-common-extensions

• For specific python virtual environment, pip install colcon-common-extensions

2. Source ‘setup.bash’

• source /opt/ros/foxy/setup.bash

• Source ‘setup.bash’ in every terminal before using ROS2 commands!!

• For convenience, add source /opt/ros/foxy/setup.bash in .bashrc



Creating Workspace & Package

1. Create workspace

• mkdir –p ~/example_ws/src

2. Create package

• Move to /example_ws/src

• ros2 pkg create --build-type ament_python <package_name>

• ros2 pkg create --build-type ament_python <package_name> --node-name 

<node_name> --dependencies <dependency>

3. Resolve dependencies

• rosdep update --rosdistro foxy

• rosdep install –i --from-path src --rosdistro foxy -y 



Creating Workspace & Package

4. Colcon build

• ‘colcon build’ every time after node is modified

• colcon build --symlink-install

5. Source

• source install/setup.bash

• For convenience, add ~/<workspace_name>/install/setup.bash in .bashrc

6. Run example_node

• ros2 run <package_name> <executable_name>



Package.xml

<depend>another_pkg</depend>

<exec_depend>another_pkg</exec_depend>



Setup.py



Create Node - Publisher

• Navigate into src/example_pkg/example_pkg

• Download example talker code

• wget 

https://raw.githubusercontent.com/ros2/examples/foxy/rclpy/topics/minimal_publisher/

examples_rclpy_minimal_publisher/publisher_member_function.py

• Add depending package

• <depend>std_msgs</depend>

• Add entry point

• 'talker = example_pkg.publisher_member_function:main'



Create Node - Subscriber

• Navigate into src/example_pkg/example_pkg

• Download example talker code

• wget 

https://raw.githubusercontent.com/ros2/examples/foxy/rclpy/topics/minimal_subscribe

r/examples_rclpy_minimal_subscriber/subscriber_member_function.py 

• Add entry point

• ‘listener = example_pkg.subscriber_member_function:main'



Build & Run

• colcon build

• source install/setup.bash

• Run the talker node & listener node

• ros2 run example_pkg talker

• ros2 run example_pkg listener

• Package list, topic list, and node list

• ros2 pkg list

• ros2 topic list

• ros2 node list



Build & Run

• rqt_graph
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