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Lab 1: Lab Setup and Basics
Exercise 1. (CPM Lab Installation)
Follow this instruction to install the CPM Lab Software.

Exercise 2. (Team Repository)
We will create a GitLab repository for each team, which is a fork of our private repository
containing the lab exercise code. Throughout the course, we may publish updates and bug
fixes, and being a fork allows you to easily integrate these changes in your repository.

Login (first register if you don’t have an account) on RWTH GitLab. Put your username
in this Google Sheet. Set up your SSH keys by following these instructions, which allows
you to establish a secure connection between your computer and GitLab. Wait until an
assistant had created a forked repository for you (you may want to send a request via
email to the assistant if the wait is too long).

a)

Once the repository is ready, create a new ROS 2 workspace. Instead of using the
sample repo, clone your team’s repository. Install the dependencies as with rosdep as
explained in the documentation. Since some of the Python packages we use are not
available via rosdep , you have to install them manually via:
pip install -r requirements.txt --break-system-packages , where the require-
ments.txt file is located in the root of the GitLab repository, and the –break-system-
packages flag forces system-wide installation. Then, use colcon build to build the
workspace. Lastly, download the default.rviz file from where you downloaded the
.deb files and move it into the root of the workspace.

b)

Exercise 3. (Exloring the CPM Lab)
This exercise familiarizes you with the most important concepts of the CPM Lab.

Read about the Basic Concepts of ROS 2. Additionally, you should read the guide about
rqt and briefly look at the RViz2 guide (however, this guide is quite extensive and
exceeds the functionality used in this lecture). Note that both rqt and RViz2 were
installed when installing the ROS 2 desktop package.

a)

Run the Lab Control Center by executing ROS_DOMAIN_ID=21 rviz2 -d default.rviz

in your workspace. RViz2 should open. Click Next (do not start Discovery Server)
→ from the drop-down menu select Lab Full.osm → click Start . Now you should
be able to see the lab map. If you use Parallels as the VM and do not see the map,
check the Trouble Shooting.

b)

Simulate vehicles 1 and 2 → check Use internal ROS2 HLC → from the drop-down
menu Package select cpm_lab_central_routing → click Next → click Deploy .
Both vehicles should start driving around the map.

c)
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https://cpm.lrt.unibw.de/docs/installation/install_from_deb.html
https://git.rwth-aachen.de/
https://docs.google.com/spreadsheets/d/1YmiKcOyitNwfigBgRSv1aHCZHz8WOw9pRcrG1LWBTcU/
https://git.rwth-aachen.de/help/user/ssh.md
https://docs.ros.org/en/jazzy/Tutorials/Beginner-Client-Libraries/Creating-A-Workspace/Creating-A-Workspace.html
https://docs.ros.org/en/jazzy/Concepts/Basic.html
https://docs.ros.org/en/jazzy/Concepts/Intermediate/About-RQt.html
https://docs.ros.org/en/jazzy/Tutorials/Intermediate/RViz/RViz-User-Guide/RViz-User-Guide.html
https://cpm.lrt.unibw.de/docs/trouble_shooting_guide.html
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With the simulation running, open another terminal and source ROS2 environment by
source /opt/ros/jazzy/setup.bash . Then, run ROS_DOMAIN_ID=1 rqt . If you
open rqt the first time, the window will be empty, and you need to click on Plugins

and then Introspection and then Node Graph . Save this setup by pressing Ctrl+S .
Inspect the node graph, the console, the topic monitor, and familiarize yourself with the
data that is exchanged between the components. Run ROS_DOMAIN_ID=21 rqt and
inspect the difference. Also run
ros2 interface show cpm_lab_lab_msgs/msg/VehicleStateList and
ros2 interface show cpm_lab_lab_msgs/msg/VehicleCommand to study the struc-
tures of these two messages.

d)

Checkpoint 1

Get a tutor to check your work. You should be able to

• show a working VM with ROS 2 and the CPM Lab installed

• show the running Central Routing example in the Lab Control Center

• explain the git commands pull , add , commit , push

• explain how communication between components is realized in the lab

• explain the content of a VehicleStateList and the data it provides

• explain the content of a VehicleCommand message and the control options it provides
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