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Short description of possible research topics for a PhD:  

This project aims to study a compact and performant integrated multiphase drive, including 

fault modes, for automotive mass market. In this context, price, reliability and compacity are 

the main criteria. Among the sensors, the end-shaft mechanical position sensor is the most expensive 

one and is consuming space. Using only current measurement could lead to a suppression of the end-

shaft position sensor. Sensorless control algorithms have been proposed for three-phase drives 

since several decades with the increase of power calculation for signal processing. With multiphase 

machines, it is possible to use additionally magnetic sensors to increase the number of data of the 

rotor position which will be used for vector control even in fault modes.  

Artificial Intelligence (AI) will be investigated for sensorless algorithm development. With 

multiphase machines using numerous current and magnetic sensors, we propose, by coupling AI 

with expert knowledges on electrical multiphase machines, to obtain reliable and real-time 

estimation of the rotor position for a use in the vector control in healthy but also in fault mode 

operation. 

Required background of the student:  

Beside a good level of English, the recruited student must have: 
- A strong background of electrical machines 
- A good general culture of scientific research, i.e a Master Research Diploma is helpful 
- A good skill for working autonomously and within a team 
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