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TITLE: Robot learning from few demonstrations by exploiting the structure and geometry of data
ABSTRACT: Many human-centered robotics applications would benefit from the development of
robots that can acquire new skills by interaction with humans. Such learning and adaptation
challenges require the development of intuitive interfaces to acquire meaningful demonstrations,
the development of movement representations that can exploit the structure and geometry of the
acquired data in an efficient way, and the development of control techniques that can exploit the
possible variations and coordinations in movements. Moreover, the developed models need to
serve several purposes (recognition, prediction, generation), and be compatible with different
learning strategies (imitation, exploration). For the reproduction of skills, these models need to be
enriched with force and impedance information to enable human-robot collaboration and to
generate safe and natural movements.
I will present an approach combining control, learning and Riemannian geometry to pursue such
goal. I will illustrate these challenges with various applications, including robots that are close to us
(human-robot collaboration, robot for dressing assistance), part of us (prosthetic hand control
from EMG and tactile sensing), or far from us (teleoperation with haptic feedback of bimanual
robot in deep water).
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