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Research objectives: --(max 10 rows)

In a number of industrial applications based on electric motors, faster motions with smaller tracking errors are continuously required. On the other hand, it is worth noticing that the tasks performed by automatic machines are generally periodic, in the sense that the reference trajectory is continuously repeated. The idea is to exploit the cyclic nature of the task to nullify tracking errors and guarantee the robustness of the system with respect to periodic disturbances, i.e.  disturbances that depend on unmodelled dynamics and/or external phenomena like the gravity. In this manner, even if the controller of the electric machine is not accessible or not modifiable, it is possible to act on the reference signal in order to exactly perform the desired motion. 
Proposed research activity --(max 10 rows)

The PhD activities will concern the development of a general framework for the control based on repetition of mechanical plants driven by electric motors. Even if this type of problem has been tackled from a scientific point of view by a number of authors, practical solutions based on repetitive control are still very limited. Moreover, the periodicity of the task is usually considered in the time domain, while in the field of automatic machines the trajectories followed by the actuators are typically functions of the angular position of the so called master axis. For this reason, it is necessary to develop a repetitive control approach for spatially-periodic signals, that so far has been marginally considered in the literature, in order to obtain a control system able to guarantee a perfect tracking of the reference input for any velocity of the master axis, independently from the duration of the trajectory.
Supporting research projects (and Department)

The research activity will be mainly accomplished at the Department of Engineering “Enzo Ferrari” and, at the moment of writing, is not supported by specific research projects. 
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