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RESEARCH PROJECT

TITLE: “Synthesis, design and development criteria for mechatronic and self-adaptive systems”

The research project deals with the development of mechatronic devices characterized by the capability to interact
with both the operator and the working environment, leading to a high degree of self-adaptability with respect to the
environment and to the working condition.

The interaction with the working environment and the operator may be achieved by means of different technologies as
for example force control systems or vision systems.

The integration of a vision system into mechatronic systems allows, for example, to manage the information coming
from the sensors (cameras) for the system's control. So the vision system becomes part of the control systems itself:
this is "Vision in The Loop".

By means of this technique, it is possible to control the environment where a mechatronic system works and it allows to
get high reliability and efficiency.

The use of force control systems allows to realize an efficient interaction with the working environment too; for
example, it allows to carry out desired forces on the environment or to make the operator feel forces coming from the
environment itself.

Both these techniques are very good instruments to follow the aim of self-adaptability to the working environment of a
mechatronic system.

According to the kind of application, the devices may have different configurations, characterized also by different
degrees of freedom; aim of the research project is the evaluation of the best approach to the synthesis and the design
of such devices, including the choice of the control system and of the relevant algorithms.

Once focused the specific application, the relevant best configuration to perform the task will be chosen.

The research will be carried on also by means of both numeric simulations/co-simulations



