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Research objectives:
The increasing demand for high-efficiency and high-performance electric traction systems in the automotive sector requires advanced control and design strategies. This research aims to explore innovative control techniques for electric drives, focusing on high-speed, high-efficiency applications with both permanent magnet and magnet-free machines. One key objective is the integration of accurate thermal models for online estimation of rotor and stator temperatures, enabling performance maximization and reducing the risk of thermal failures. Another goal is the development of robust sensorless control and parameter estimation methods, allowing a reduction in the number of sensors and overall system cost. Furthermore, the research will investigate novel modulation strategies to either eliminate unwanted harmonics or exploit them to enhance power output and system reliability.

Proposed research activity
The PhD activity will focus on the development and validation of advanced electric drive control strategies for high-performance automotive applications, considering different kind of electric machines and inverter topologies. 
Successful students are expected to
· design and implement real-time thermal estimation models for rotor and stator components;
· develop sensorless control algorithms with embedded parameter estimation;
· investigate harmonic injection or suppression techniques via modulation strategies.

Supporting research projects (and Department)
The successful candidates will become part of the MeltingLab research team of the Department of Engineering Enzo Ferrari of the University of Modena and Reggio Emilia. 

Possible connections with research groups, companies, universities.
[bookmark: _GoBack]The project will see the possible involvement of other academic and industrial institutions in Europe. 
