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Research objectives: --(max 10 rows)

A high-performance robotic system that has to interact with the human must handle seamlessly both the safety and the kind of physical behavior to implement during the interaction and the adaptation to task/time-varying behavior of the human. While several control strategies are available for properly handling the first aspect, reinforcement learning based techniques have been proven to be more efficient when dealing with the adaptation aspect. In current interactive robotic systems, both the aspects are faced using techniques from one are (control or reinforcement learning) and, unfortunately, no systems exploiting the benefits of control and reinforcement learning are available. 

The goal of this research is to explore the interplay between Reinforcement learning and control theory in the framework of interactive robotic interfaces. We envision a hybrid architecture where both reinforcement learning modules and control module co-exist and cooperate in order to generate an efficient, adaptable and provably efficient interactive robotic system. The research will be carried on considering several use cases: an interactive system for augmenting the force of the workers in the automotive industry, a haptic device for the interaction with virtual environments and a bilateral teleoperation system.

Proposed  research activity --(max 10 rows)

Analysis of the state of the art of Reinforcement Learning and control theory in the field of interactive robotic interfaces, development of lab demos, definition of an efficient interplay between reinforcement learning and control, design of a new hybrid architecture for efficient interactive robots, experimental evaluation on the demos.
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