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Proposed Title of the research:  Modeling and Control of Mechatronic Systems
Keywords: (3) Modeling, Mechatronic Systems, Feedforward control.
Research objectives: (max 10 rows)
The progressive reduction of the duration of the tasks, performed by typical mechatronic system like automatic machines and robot manipulators, with the consequent increase of velocities/accelerations may cause undesired, and often unforeseen, side effects, like actuators saturation, large tracking errors and low precision, vibrations. In order to compensate for such effects feedforward control mechanisms can be devised that compute the signal actually provided to the plant actuators on the basis of the desired reference motion and of the model of the system. Therefore, this approach cannot leave aside a precise modelling of the plant and, starting from the model, multi-objective optimization procedures will be applied.
Proposed  research activity (max 10 rows)

The proposed research will start from the analysis and the dynamic modelling of motion control systems, which are present in automatic machines or equip robotic systems, with particular focus on collaborative robotics. On the basis of desired tasks, such as the tracking of a given position trajectory or the interaction with the environment with a given force, the PhD student should develop feedforward techniques or low-rate feedback techniques, that can be easily applied to commercial devices, in order to improve the tracking capability of the system despite the above mentioned side effects.  
The initial step of this research activity will be the study of the literature tied to the dynamic modelling of physical systems, the design of filtering techniques for online motion planning and the numerical optimization methods. The algorithms that will be developed will be experimentally validated on setups reproducing industrial case studies.
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. 
Possible connections with research groups, companies, universities.
1) University of Bologna (Laboratory of Automation and Robotics)

2) Carnegie Mellon University, Pittsburgh, Usa
