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Autonomous ground vehicles such as the MAD76 require reliable and high-performance control
strategies to achieve accurate path tracking, stabilization, and robust operation under model
uncertainties and fast changing dynamics. While classical controllers remain widely used, modern
control approaches offer improved performance, constraint handling, and adaptation to changing
operating conditions. The MAD76 platform provides an excellent experimental testbed for
investigating these methods under realistic hardware conditions.

This work focuses on the implementation and comparison of different controller classes (e.g. LQR,
MPC). The aim is to develop these controllers, deploy them on the vehicle platform, and evaluate
their behavior with respect to tracking performance, robustness, computational effort, and
implementation complexity.

Tasks will include:

* Reviewing the MAD76 vehicle platform and repository, its modeling assumptions, sensing,
actuation, and system architecture.

* Developing and simulating the controllers for the motion control node

* Deploying the controllers on the MAD76 hardware and performing experimental validation.

Need to know

Fundamental knowledge of control theory, dynamic systems, state-space modelling, or related
areas is expected. Programming skills in MATLAB/Simulink, Python/C++ will be beneficial. Basic
familiarity with Linux and ROS2 is an advantage.

Resources:
https://github.com/modbas/mad76
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