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Abstract

Model predictive control (MPC) is a control paradigm that has been widely employed in the literature owing
to its ability to exploit information on the future behavior of the system to control, its capability of dealing with
constraints, and the presence of many theoretical results about its properties. From various decades, MPC
has been used for process control in chemical plants, and nowadays it is employed for controlling also other
complex setups such as, for example, power plants, mechatronic systems, logistics operations, cloud
computing applications, and so on. It is still receiving on-going interest from researchers in both the industrial
and academic communities. The course will start from the basic theoretic notions of MPC, together with
recent developments in design and implementation. Special attention will be devoted to the computational
aspects of MPC and to the existing techniques to reduce the overall required effort. An overview of receding-
horizon state estimation, a topic strictly related to MPC, will be given as well. Finally, recent applications of
MPC will be presented, together with details of their software implementation.

Program
- Introduction to discrete-time model predictive control
- Model predictive control with constraints
- Model predictive control and stability analysis
- Moving-horizon state estimation
- Real-time implementations of model predictive control
- Examples of applications of model predictive control
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