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ABSTRACT OF THE TALK
This talk reports on a pluridisciplinary research combining neuroscience and
robotics:
- first to better understand the laws underlying the natural human
locomotion,
- and second to provide humanoid robots with human-like behaviors.
This research is done in collaboration with LPPA (A. Berthoz) and the
University of Heidelberg (K. Mombaur) as a part of the French ANR project
Locanthrope.
Despite the theoretically infinite number of possible trajectories a human may
take to reach a distant goal, this task is actually stereotyped: while no specific
constraint is provided to subjects in terms of the path they have to follow, all of
them generated very similar trajectories.
It is well known that the best way to walk is to “put a feed in front of the other
one, and then to repeat”. This simple statement suggests a differential
coupling between body position derivative and body direction. We will see that
the choice of the body frame accounting such a coupling reveals interesting
properties linking the body segments (head, torso, pelvis).
The second part of the talk will be dedicated to the identification of the optimal
criteria that may account for the shape of the locomotor trajectories. Thanks to
an original “inverse optimal control” approach, effective solutions have been

University of Genoa – Italian Institute of Technology
Doctoral School on Robotics, Neuroscience and Nanotechnologies

provided. They are used to generate the locomotor trajectories of the
humanoid robot HRP2.
Finally concluding remarks will tend to give sense to fuzzy questions such as:
is locomotion an action as another one? and even: is locomotion an action?
what is an action? Answering such questions is a challenging issue, at least in
Robotics!
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