
 

Mastering ROS 2 for Robotics Programming, 

Simulation, and Robot Development 

Course Description 

This course covers ROS 2 programming, robot modeling, simulation, navigation, manipulation, 

perception, aerial robotics, mobile robot development, testing, continuous integration and deployment, 

large language model integration, deep reinforcement learning, and ROS 2 visualization and simulation 

plugins. Participants will work with ROS 2 Jazzy, DDS, C++, URDF, Xacro, Gazebo Sim, Webots, Isaac Sim, 

ros2_control, BehaviorTree.CPP, Nav2, MoveIt 2, OpenCV, NVIDIA Isaac ROS, PX4, Raspberry Pi, GTest, 

GitHub Actions, Isaac Lab, rqt, and RViz2. 

Audience Profile 

This course is suitable for: 

• Robotics developers 

• ROS and ROS 2 developers 

• C++ developers working on robotics applications 

• Robot simulation engineers 

• Autonomous navigation and manipulation developers 

• Computer vision and perception developers 

• UAV and mobile robot developers 

• Robotics researchers and engineers 

Prerequisites 

Participants should have the technical environment and supporting hardware or software required for 

the relevant modules, including ROS 2 Jazzy, Ubuntu 24.04 LTS, Windows 10/11 or macOS, Docker, C++, 

Gazebo Sim, Webots, NVIDIA Isaac Sim, Raspberry Pi, robotics sensors, and robot hardware where 

applicable. 

Course Objectives 

By the end of this course, participants will be able to: 

• Understand ROS 2 architecture, DDS, middleware, client libraries, and application layers. 

• Install and configure ROS 2 Jazzy across supported operating systems and containers. 



 

• Develop ROS 2 nodes, topics, services, actions, parameters, interfaces, and launch files. 

• Design and visualize robot models using URDF, Xacro, Fusion 360, and RViz. 

• Simulate robotic systems using Gazebo Sim, Webots, and Isaac Sim. 

• Control simulated and physical robots using the ros2_control framework. 

• Develop applications using BehaviorTree.CPP, Nav2, MoveIt 2, and the ROS 2 perception stack. 

• Implement aerial robotics and autonomous mobile robot applications. 

• Test ROS 2 nodes and implement continuous integration and deployment. 

• Integrate large language models and AI agents with ROS 2. 

• Train and deploy robots using deep reinforcement learning. 

• Develop plugins for rqt, Gazebo, and RViz2. 
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