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Abstract: In this talk | will present scenarios for autonomous and cooperative decision systems that
can be addressed by means of optimization-based control and learning approaches. At a
methodological level | will show how system theory provides elegant and insightful tools to analyze
complex systems including the interconnection of algorithmic and physical dynamics. In the first part
of the talk, | will introduce novel learning-driven numerical optimal control methods that exploit online
data from real systems. For selected classes of problems, | will show that convergence guarantees
for on-policy and online schemes can be provided by combining tools from system theory and
optimization. In the second part of the talk, | will move to a distributed optimization framework in
which the solution of an optimization problem is computed cooperatively by agents without the
presence of a central coordinator. For this framework | will show novel distributed approaches
combining learning and optimization tools and as well as algorithms combining microscopic schemes
with macroscopic models. In this setting, | will show how the use of distributed feedback optimization
and learning algorithms can lead to complex emerging behaviors for cooperative multi-robot
systems. Finally, | will introduce novel toolboxes, based on ROS (Robotic Operating System) 2, for
distributed robotics and show virtual, real and mixed-real experiments on heterogeneous multi-robot
systems implementing the proposed strategies.
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