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In this talk, T will describe recent results on exploring recent results from neurophysiology and
developmental psychology for the design of humanoid robot technologies. The outcome of this research is
twofold: (i) using biology as an inspiration for more flexible and sophisticated robotic technologies and (ii)
contribute to the understanding of human cognition by developing biologically plausible (embodied) models
and systems.

One application area is the domain of video surveillance and human activity recognition. We will see how
recent findings in neurophysiology (the discovery of the mirror neurons) suggest that both action
understanding and execution are performed by the same brain circuitry. This might explain how humans can
so easily (apparently) understand the actions of other individuals, which constitutes the building block of
non-verbal communication first and then, language acquisition and social learning.

The second aspect to be addressed is the use of development as a methodological approach for building
complex humanoid robots. This line of research is inspired after the human cognitive and motor
development, a pathway that allows newborns to progressively acquire new skills and develop new learning
strategies. In engineering terms, this may be a way not only to structure the sensed data but also to master
the complexity of the interaction with the physical world with a sophisticated body (sensing and actuation).
During the talk, I will provide examples with several humanoid platforms used for this research: Baltazar is
a humanoid torso we developed to study sensorimotor coordination and cognition; the latest results are
implemented in the iCub humanoid robot, for which we designed the head, face and body covers as well as
the attention and affordance learning system.
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