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Research objectives: 
In this three-year project, the study of multi-robot systems interacting with some kind of flexible oscillating elements is addressed. In particular, the robotic manipulation, possibly bimanual, of a liquid in a container that must be transferred from a location to another location and/or from a container to another one will be taken into account. The liquid, subject to the accelerations imposed by the robot(s), behaves like a flexible structure affected by oscillations (this phenomenon, called sloshing, is generally modeled like a swinging pendulum). The system is by nature underconstrained (because of the dynamics of the liquid), but on the other hand, it is also redundant, since for imposing a given end-effector pose many different configurations of the “rigid” robotic subsystems can be used (mobile platforms, and even the possible redundancy of each arm).

Proposed research activity 
The Ph.D. activities will concern the development of a general framework for planning and controlling such a kind of robotic system, which is intrinsically redundant but at the same time underconstrained and where dynamical problems like vibrations and oscillations cannot be ignored. The problem of liquid manipulation by means of a single robot arm mounted on a mobile platform, possibly physically interacting with a human operator, will be initially considered, but, for the final demonstration, the problem of multi-robot cooperation will be dealt with in order to increase the manipulated payload. In this case, the planning of the overall system will be optimized, possible at runtime, by considering the functional specifications, i.e. sloshing suppression and liquid transfer, but also some additional constraints such as collision avoidance or energy minimization.

The ideal candidate should have some background in robotics and some basic knowledge of control. 

 

Possible connections with research groups, companies, universities.
The research will be performed in strict cooperation with the research group of Prof. Claudio Melchiorri e Gianluca Palli, Università di Bologna (Laboratory of Automation and Robotics), which is another partner of the Co-Mir project.

