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Synchronous electric motors with permanent magnets, speed control, force control,
predictive control, modeling, mathematical-physical analysis

Latest development stage in the domain of electric motors is represented by brushless
alternate current electric motor, also known as a permanent magnet synchronous motor
(PMSM). These motors are employed in many applications connected with industrial
robotics and machine tools and driving of transport means.

The aim of the theme is a composition of suitable mathematical description of PMSM
electric motors for model-based control and algorithmic implementation of the control.

1. Study basic types of structural configuration of synchronous electric
motors with permanent magnets.

2. On the basis of mathematical-physical analysis compose suitable
mathematical model of synchronous motor with permanent magnets.

3. Study the basis of model-based control design and select suitable
algorithm for motor control. Consider separately position control, speed
control and torque (force) control.

4. Prove selected algorithm by simulation and in case of availability of real
electric motor, prove it experimentally as well.
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