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ABSTRACT
Rapid advances in social robotics, humanoids, autonomy and deep learning over the past decade
suggest that robot assistants are within reach. However, robots are still unable to effectively
collaborate with humans in everyday physical tasks. In this talk, I will describe our research on
how to allow robots to physically interact with humans. An application that motivates this work
are robot assistants for the elderly, where the robot needs to actively involve the human in
Activities of Daily Living (ADLs). I will discuss challenges in obtaining measurements of
physical interaction and introduce the ELDERLY-AT-HOME corpus of annotated human-human
collaborative multimodal interactions; the corpus is instrumental for understanding how humans
perform collaborative tasks and can be used for learning by demonstration. I will then highlight
our results on human-robot collaborative manipulation and on robot-human handover, two tasks
that frequently occur in ADLs. In both cases, the focus will be on how to control the robot to
replicate and possibly improve on how a human helper acts during physical interaction. For
collaborative manipulation, I will discuss how to compute the interaction force – thought to be
responsible for coordination – and how this force can be used to quantify and in turn control the
cooperation. For robot-human handover, I will introduce a novel model that explicitly includes a
slipping mode; in turn, the model is used to design a robust controller that makes the handover
smooth, yet safe.
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