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Overview

General introduction to lab activities
ESR projects content and collaboration with other partners
Contribution to the training and research activities

Suggestions for new training / dissemination / research /
management activities



Robot success in industry




Why we need develeopmental learning
robots different from industrial robots

A Only limited sensing

A No learning, no development
A No uncertainty but precision
A No Interaction with humans
A Complete re-programming for new tasks




The challenge: developing cognitive robots

Robots need to reason, communi cat e, I




Our approach: hybrid processing for
learning cognitive robotics

Hierarchical planning
Fast encoding and manipulation
Interpretable knowledge and rules

Reactive behavior
Neural connectionist learning
Robustness

Embodied bioinspired computation
Neuroscience and plasticity
Spatiotemporal integration




Research methodology

A collect neuro/cognitive data <

|

A 1dentify neural architectures and develop computational
models
!

A train and evaluate the robot to perform actions e.g. based
on visual perception and language input

|

A feed back results to cognitive neuroscience



Intelligent robots in human
environments
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One project example: sound localisation
in MICRAM

A Robot should detect and track sound source of interest

(sound source)
Person
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Stages:

(1) Initial direction
of Robot

(2) Detection of
Sound

(3) New direction

of Robot Robot
(sound detector)




Interaural Acoustic Cues

A To estimate azimuth specific auditory cues are used

A Interaural Time Difference (ITD) T Time difference between
arrival of the signal at the two ears
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Cross correlation for localisation

A determines maximum similarity between two signals g(t) & h(t)
A correlation vector represents ITD delay between signals

A allows then to determine the angle of incidence of the source
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What can we gain from biology and
cognitive neurocience?

A How Is sound encoded?

I Ear pinna->middle ear->inner ear>auditory nerve
I tonotopic representation

A How is the encoded information processed?

Spiking neural networks
Interaural time difference (ITD) in Medial Superior Olive (MSO)
Interaural level difference (ILD) in Lateral Superior Olive (LS0)
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I Integrated in the Inferior Colliculus (IC)
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Auditory pathway in human '+
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MICRAM Implementation into various robot heads
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MICRAM Implementation into various robot heads
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