
Learning-based Tuning of Distributed Predictive 
Control for Cooperative Autonomous Vehicles

Cooperative autonomous vehicles require reliable coordination to achieve objectives such as safe
platooning, formation keeping, collision avoidance, and trajectory tracking. In distributed control,
each vehicle/agent computes its own control action using local information and limited
communication with neighboring agents. This makes the control system scalable, but also
introduces challenges related to parameter tuning, robustness, communication effects, and
coordination performance.

This work explores the use of learning-based methods, particularly reinforcement learning, to
enhance the tuning of Distributed Model Predictive Control (DMPC) schemes. It focuses on
ADMM-based DMPC, in which neighboring agents coordinate by exchanging selected information
while solving their control problems locally and in a decentralized manner.

Hence, the thesis will aim to develop and evaluate a learning-based strategy for distributed
cooperative control. The tasks include reviewing relevant literature, implementing a baseline
ADMM-DMPC framework, designing a learning-based assisted approach, simulating cooperative
scenarios, and comparing the results with a manually tuned baseline in terms of tracking, safety,
robustness, and coordination performance.

Required skills/knowledge:

For this thesis, background and fundamental knowledge in control theory and distributed systems
is required. Experience with programming and development environments such as MATLAB,
Python, Simulink, and ROS 2 is beneficial, particularly for real-time control, hardware interfacing,
and hardware-in-the-loop implementation. The report will preferably be written in English.
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