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"to organise consultations of multi-disciplinary

b

communities to formulate novel and widely
supported FET research topics, initiatives and
modalities in support of foundational research that
could open up radically new avenues for future IC]:;..-




FIRST:
Unbound

Embodied
Evolution







2 perspectives




* New computing parc
* New experlmen’ral
for biologists |
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Artificial evolutionary systems for information processing (computing):

the units (individuals, agents) are physical objects, not just pieces of code in
a computer

asynchronous and avtonomous selection and reproduction executed by the
units themselves, without central control

reproduction creates new objects, rather than replaces existing ones

survivor selection terminates objects so that they really cease to exist

selection is geared towards

survival in general as well as
user preferences that represent a given computing task

open ended evolution (survival in general) biased towards improving
computing capabilities

Long term vision
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requlate available computing power through adjusting the population
size to the requirements of the moment

optimise energy and material consumption by producing units when
needed and terminating units when they are not necessary anymore
(“feasibility formula”™ = ...)

continuously improve their computing capabilities through evolution
solve various user defined problems (of what kind?)

New non von-Neumannian computing



designing and manufacturing the physical units (that can be electro-
mechanical, bio-chemical, hybrid of these two, or what else is possible?e?)

equipping the units with computing capabilities of their own and make the
population one big computational entity that is more than the sum of its parts

inventing reproduction and inheritance mechanisms

managing the population size to prevent explosion and implosion (selection)

interfacing the user's computational task to the evolutionary system

striking a good balance between general and task dependent fitness, i.e.,

between the driving forces towards general survival (improving computing
capabilities) and task dependent qualities

Major S/T challenges



NEXT:
The project itself
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REPORT:
FET FLAGSHIP INFODAY

227 January 2010 - Brussels

Future & Emerging Technologies Unit
hittp:/fcordis.europa.ew et




NEXT:
Activities




We'll organise
2 workshops
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We'll do

site visits










We'll have

web-enabled
discussions
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You'll see us at

e

- conferences
and workshops




End product:

EU report




FINALLY:
Discussion




strategic

real-world adaptive systems

meso- and nano-scale bio-molecular systems

technological

processing computing systems

social

conceptualisation of subject matter

Expected impact
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