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Lab 8: Distributed Platoon Control 3 (Optional,
Without Checkpoints)
Exercise 1. (Distributed Platoon Control: Multiple Nodes)
Your goal in this exercise is to realize a platoon using priority-based non-cooperative Dis-
tributed Model Predictive Control (DMPC) distributed on multiple ROS nodes. To this end,
implement the DmpcHlcSingle in the TEAMREPO/hlcs folder.

Implement a ROS2 message for communication between HLCs. It should contain all
information that needs to be exchanged between agents.

a)

Adapt the HlcNode to send and receive the message implemented in a) and provide it
to its HLC.

b)

Implement the DmpcHlcSingle in the TEAMREPO/hlcs folder. Use the same constraints
and distances as stated on the last sheet.

c)

Exercise 2. (DMPC: Evaluation)
Evaluate the DMPC developed in Exercise 1 using the following scenario:
Vehicles with IDs 1, 2, 3, 5 and 7 form a platoon. Vehicle 7 is the leading vehicle, while
the others follow in descending order. The vehicles’ poses at t = 0 are given by the poses
in which the vehicles are when they are newly simulated. Use the reference distance and the
constraints you previously implemented. The platoon should follow the speed profile given
by

vref =


0.5 m/s, 0 s ≤ t < 15 s
1.4 m/s, 15 s ≤ t < 25 s
0.8 m/s, 25 s ≤ t < 35 s
0.0 m/s, 35 s ≤ t.

(1)

Stop the experiment at t = 40 s. Examine the controller’s performance with plots of the inter-
vehicle distances, the velocities and accelerations. Generate a plot with PlotPlatooningNode
by running the following command in a third terminal:
ROS_DOMAIN_ID=1 ros2 launch cpnav plotting.launch.py 'vehicle_ids:=[1,2,3,5,7]'

Exercise 3. (Ideas for Advanced Features)
Have some fun and experiment with the tools you have now mastered. Here are some ideas
on what you might want to work on, but feel free to try anything that tickles your fancy.

1. Increase the number of vehicles in the platoon.

2. Have vehicles join and leave the platoon.

3. Have multiple platoons drive, consider collision avoidance between platoons.

4. Have different constraints on agent dynamics drive in the same platoon.
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