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Abstract: Condition monitoring of electrical machines is becoming increasingly important to avoid 

unexpected shutdowns of industrial plants, but also to reduce energy losses and economic 
costs of repairing any faults. For this purpose, new and efficient signal processing techniques 
have been proposed in recent years. Based on these considerations, the two seminars will 
develop according to the following program: 

1. Electrical machines: components and their failure modes; fault detection techniques; 
fault diagnosis. 

2. Signal acquisition systems. 
3. Spectral analysis of stationary signals: fundamentals (sampling theorem, Fourier 

Transform); filtering and resampling. 
4. Spectral analysis of non-stationary signals: Heisenberg uncertainty principle; Short-Time 

Fourier Transform; non-parametric techniques (MUSIC); time-frequency atoms. 
5. Analysis of real and synthetic signals: how to produce synthetic signals for testing; 

analysis of examples with synthetic and real signals. 
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