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What we do
The human brain is one of the most astonishing, complex and tremendously
powerful creations of nature. But what makes is so efficient, so flexible, so
intelligent? We know it’s not just the sophisticated “design”, but also the
ability to constantly learn. The brain makes the body perform an action, then
the body perceives the results of this action, and finally the brain interprets
the results and changes its behaviour accordingly, to make the next action
more effective.
In our SP we create an opportunity to give any simulated brain model
its own robotic “body” — virtual or real —, thus making it capable of
performing appropriate actions, gathering perceptions and learning. Our
team has developed tools to create very detailed simulated environments
— “virtual realities” — in which to test brain models and robots. These
tools are collected in our Neurorobotics Platform, which is online and
publically available to all researchers who wish to test their brain models
or build brain-inspired robots. The Neurorobotics Platform is constantly
evolving, thanks to inputs from researchers all over the world. Our team
is collaborating with them to help implement their experiments using the
Platform. The virtual experiments show that robots equipped with the ability
to perceive their surroundings can construct their own effective, powerful
learning rules, almost like living creatures. We are in the process of creating
a complete virtual mouse, with eyes, whiskers, skin, a brain and a body,
bones and muscles that function like those of its natural counterpart.

How we are organised
WP10.1 CLOSED-LOOP EXPERIMENTS (DATA-DRIVEN BRAIN MODELS).
This WP develops strategic closed-loop experiments chosen to
reconstruct the sensory motor loops (between brain and body models)
for the most important systems.
WP10.2 CLOSED-LOOP EXPERIMENTS (FUNCTIONAL/CONTROL
MODELS). This WP focuses on top-down models of sensory-motor
processing to control virtual and physical robots.
WP10.3 COMPONENTS OF CLOSED-LOOP EXPERIMENTS. This
WP provides all components (robots, bodies, sensors, actuators,
environments) needed in the closed-loop experiments of WPs 10.1 and
10.2 as well as in the Co-Design Projects.
WP10.4 TRANSLATIONAL NEUROROBOTICS. This WP translates virtual
robots and brain-derived controllers to physical prototypes to contribute
to future robotics research. Unlike WPs 10.1 and 10.2, WP10.4 tries to
transfer results from brain research and neurorobotics to future robotics.
WP10.5 SIMULATION AND VISUALIZATION TOOLS FOR
NEUROROBOTICS. This WP aims to build a suite of tools and workflows

to plan, run and analyse in silico experiments with Neurorobotics
Systems.
WP10.6 NEUROROBOTICS PLATFORM. This WP is building a collection
of Apps, application programming interfaces and Platform foundation
software that supports collaborative approaches to building and sharing
neurorobotic models.
WP10.7 SCIENTIFIC COORDINATION AND COMMUNITY OUTREACH.
This WP coordinates quality assurance, organisation of meetings and
workshops, as well as reporting, within SP10 and its interactions with the
wider scientific community within and outside the HBP.

SP LEADER Alois KNOLL
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WORK PACKAGE LEADERS
• WP10.1 Closed-loop experiments (data-driven brain models):
Marc-Oliver GEWALTIG
• WP10.2 Closed-loop experiments (functional/control
models): Cecilia LASCHI
• WP10.3 Components of closed-loop experiments: Rüdiger
DILLMANN
• WP10.4 Translational Neurorobotics: Jörg CONRADT
• WP10.5 Simulation and visualization tools for neurorobotics:
Axel VON ARNIM
• WP10.6 Neurobotics Platform: Alois KNOLL
• WP10.7 Scientific coordination and community outreach:
Florian RÖHRBEIN
•
SP MANAGER Florian RÖHRBEIN
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