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Research objectives: 

With the advent of the fourth industrial revolution, collaborative robots are advancing from being simple stand-alone manipulators passing tools or parts to human collaborators to becoming autonomous co-workers. However, there exists still a gap between the desire for humans and robots to work closely together and share control of operations, and how robustly we can measure and predict human motions and intentions in physical human-robot interaction operations and adapt the behavior of the robots to that of the human beings.

This research program aims at fostering the development of a novel framework architecture to enable humans and machines for working hand in hand by achieving both human-robot and robot-robot collaboration in an effective, safe and flexible manner. Additional goals concern the self-learning of new tasks and the adaptation of the robot to perturbations in a fast and flexible way.
Proposed research activity 

The PhD activities will concern the development of a general framework for making a robotic capable of learning new tasks or adapt to new conditions during a given operations. This framework architecture will be obtained from the integration of model-based planning and predictive methods with intelligent detection approaches based e.g. on vision and machine learning techniques and multimodal communication (including EMG signals from the operator or natural language communication). The initial effort of the proposed activity will be devoted to the study of existing literature related to the techniques merging task learning, reactive control and machine learning, then the research will be focussed on the design of novel algorithms that will be tested both in a simulative environment and in a real word scenario. 
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.
Dott. Sylvain Calinon, Senior Research Scientist at the Idiap Research Institute.
Prof. Claudio Melchiorri e Gianluca Palli, Università di Bologna (Laboratory of Automation and Robotics)
