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mbodied Cognition

Ur perception of the world, our thoughts, and our
clal interactions are crucially dependent on our

ydies and our embodied interaction with the world.

Situated Cognition

Cognition does not (only) take place "in the hea
based on internal models of the world, but crucie
lepends on active situated interaction with the wor
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_ognition & Interaction Lab
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Rob Lowe — ICEA, RobotDoC
Serge Thill - ROSSI

Boris Duran — ROSSI

PhD students
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Alberto Montebelli — ICEA
Malin Aktius — ROSSI
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Iropean FP6 project
)06 — 2009, 8.1 M
) labs, 7 countries,
)+ people
neurophysiologists
brain modellers
cognitive modellers
roboticists
control engineers
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grating Cognition, Emotion & Autonomy

A key hypothesis ... Is that emotional and
10meostatic/autonomic mechanisms play a critical role ir
tructuring the high-level thought processes of living
ognitive systems, and

nodels of these mechanisms can be usefully integrated
n artificial cognitive systems architectures , which wil
onstitute a significant step towards truly autonomous
ognitive systems that reason and behave, externally
ind internally, in accordance with energy and other self-
reservation requirements, and thus sustain themselves
wver extended periods of time.”

[from the proposal]



Cognition & Emotion ...

iccording to somatic theories of emotion — emerge
n multiple levels of homeostatic bodily self-regula

E.g. Damasis
nature has “I
the apparatu
rationality na
on top of the
apparatus of
biological

regulation, b
from It and w
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Arbib & Fellous (2004). Trends in Cognitive Sciences.



ICEA TOCU
In Skovde:

Modeling the
Interaction of
mechanisms
at different
levels In a
Neuro-
computation:
cognitive-
affective
architecture



<e & Lowe (2009). On the role
otion iIn embodied cognitive
ectures: From organisms to
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ergence of communication in RObots through Sensorims
] Social Interaction

ear FP7 EU project, March 2008
-ebruary 2011, involving six labs:

cognitive neuroscience
Parma, Lubeck

experimental psychology
Bologha (coord.)

neurocomputational modelling
Skovde

robotics




ROSSI - Aims

1e main aims of the project are:

to provide new neuroscientific & psychological insights
Into the sensorimotor grounding of  human
conceptualization and language use , in particula
the role of canonical and mirror neurons as
underlying the use of nouns and verbs,

to develop novel approaches to sensorimotor
grounding of robotic conceptualization and
language use (more precisely, verbal labeling of
objects and actions), based on the insights gained
under (a) and richer computational & robotic model:
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Motivation and Emotions

leader node: FEEL&WANT; collaborating nodes:
BRAIN, BODY, THINK&TALK

Emotion plays a crucial role in rational decision-

making and they play a crucial role in coordinating th
Interactions of different brain systems and different
evels of cognitive processing.

The Collegium will further our understanding of the
role of affective mechanisms in cognition through
novel developmental robotics investigations.

The Fellows’ research projects in this area will be:

o Affective ‘representation’ and anticipation. (ESR7 Task 4.1)
o Affective modulation of embodied cognition. (ESR8 Task 4..




representation’ and anticipation

Fellow ESR7: leader SKOVDE
collaborators PLYMOUTH

Inspired by Damasio’s notion of “feelings” as “b
representations” of emotional bodily states and
Grush’s emulation theory of representation, the
following questions will be investigated, a.o.:

How can an embodied agent make use of its
Rerceptlon_/lnterocep_tlon of own body-internal/

omeostatic states (in addition to perception of
external environment) In structuring its cognitio
and behaviour? In particular, how can embodie
simulation/ anticipation of both sensorimotor an
affective consequences of actions interact in th
preparation and planning of action (possibly at
different levels of abstraction)?



embodied cognition

Fellow ESRS8: leader SKOVDE
collaborators SUNDERLAND, PLYMOUTH

This research will expand on the ICEA project’s
cognitive-affective architecture involving different lev
of homeostatic regulation in embodied cognitive agel
based on neurocomputational models of the interacti
of different mammalian brain structures. While the w
In ICEA has been based mainly on models of rat
behaviour, the new research will be adapted to the nr
complex ICub humanoid platform as well as more
human-like cognition and behaviour. Questions Inclu

How can (higher levels of) cognition be grounded in i
Informed by affective mechanisms? In particular, hov
can decisionmaking/action selection be based on so
called somatic-markers. How do the time scales of




