
Simulation Setup Guide

Robot Programming Course

Artificial Intelligence and Robotics

1 Introduction

This document describes the required software environment for the Robot Programming course.
All laboratory work and the final project will be implemented using ROS 2 in a simulated
environment. Students are responsible for preparing a fully functional development setup before
starting Module 1.

2 System Requirements

The course requires a Linux-based operating system compatible with the selected ROS 2 distri-
bution.

• Linux distribution (Ubuntu 22.04 LTS recommended)

• 64-bit architecture

• Minimum 8 GB RAM (16 GB recommended)

• At least 20 GB free disk space

• Internet connection for package installation

The installation examples provided in this guide are based on Ubuntu 22.04. Students using
other Linux distributions are responsible for ensuring compatibility with ROS 2.

If laboratory computers provide a preconfigured environment, local installation may not be
required.

3 Using Virtual Machines or Docker

If your primary operating system is not Linux, you may use a virtualized or containerized
environment to run ROS 2.

3.1 Virtual Machines

Students may use:

• VirtualBox

• VMware Workstation / Player

Recommended VM configuration:

• At least 4 CPU cores
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• Minimum 8 GB RAM

• 3D acceleration enabled (if supported)

Simulation tools (e.g., Gazebo) may experience reduced performance in virtualized environ-
ments.

3.2 Docker (Advanced Option)

Advanced users may run ROS 2 inside Docker containers.
Official ROS 2 images: https://hub.docker.com/_/ros
Example:

docker pull ros:humble

docker run -it ros:humble

Additional configuration may be required to enable GUI applications and hardware acceler-
ation. Support for Docker-specific issues may be limited.

4 Installing ROS 2 (Humble Hawksbill)

The recommended ROS 2 distribution for this course is ROS 2 Humble.
Official documentation: https://docs.ros.org/en/humble/

4.1 Update System

sudo apt update

sudo apt upgrade

4.2 Install ROS 2 Desktop Version

sudo apt install ros -humble -desktop

4.3 Source ROS 2 Environment

echo "source /opt/ros/humble/setup.bash" >> ~/. bashrc

source ~/. bashrc

Verify installation:

ros2 --version

5 Creating a ROS 2 Workspace

mkdir -p ~/ ros2_ws/src

cd ~/ ros2_ws

colcon build

source install/setup.bash

To automatically source the workspace:

echo "source ~/ ros2_ws/install/setup.bash" >> ~/. bashrc
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6 Installing Simulation Tools

sudo apt install ros -humble -gazebo -ros -pkgs

Test Gazebo:

gazebo

7 Visualization and Debugging Tools

Launch RViz:

rviz2

Launch rqt:

rqt

Useful CLI commands:

ros2 node list

ros2 topic list

ros2 topic echo /topic_name

ros2 node info /node_name

8 Environment Verification Checklist

Before attending the first laboratory session, ensure that:

• ROS 2 is installed and sourced correctly.

• The workspace builds without errors.

• RViz launches successfully.

• Gazebo runs without crashes.

• Basic ROS 2 CLI commands function correctly.

9 Recommended Resources

• ROS 2 Documentation: https://docs.ros.org

• ROS 2 Tutorials: https://docs.ros.org/en/humble/Tutorials.html

• ROS 2 Design Articles: https://design.ros2.org
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