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SOocleties of Intelligences
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Multi-agent Systems
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Hierarchical Intelligence
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Organic Systems of Objects
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Scalable Control

& Scalable
\Scal"a*ble\, a. Capable of being scaled.

& Scaled to what ?

& Dimensions
= Space: complex wide-area plants
= [me: multiple time-scale loops
« Rationality: levels ofi thought
= Size: down to embeddability
« Organisation: up to consciousness
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Complex Control Systems

Now: reaching complexity and
requirements levels similar to biological
systems
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What Neuro-ITT?

¥ It is not neuroscience
&It is not bioclogical ontogenesis
¥ |t is not evolutionary psychology.

¥ |tis Information: Tiechnology

@1t is (perhaps) the most complex
Infermation iechnoelegy.
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What Is 1t ?

® Neuro-IT is
IREVENSE ENGINEEHNG MInAs/rains: terhelpbuila
petierFapplications

& \What applications?
s Controllers
s [hat’s what minds/brains are

& \What do we get?

= lask and System-level architectural patterns
= Engineering process patterns
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Brief Assessment

¥ Toys and models of biological tissue are
not enough

¥ \\/e need scientificitheornies of cognition

¥ Reverse-engineering neural systems is a
valuable work ...
... but deep understanding Is needed to
make It truly: useful.
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Reverse and Direct Engineering

& Reverse engineering off minds
=« Understanding mind operation in humans, rats, etc.
« All functionality/pathology come in single package
& Direct engineerning of minds
= Building controllers, agents, programs, circuits, etc

= I'he engineer decides what to use based on
requirements

¥ Awareness, self-awareness, introspection,
leanning, habituation, priming, etc. come not
necessarily in the same package

& There are —infinite?— design alternatives
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Roadmap Challenges

¥ The Brainprobe

=« Reverse engineering human brains (architecture)

¥ Brain-body co-evolltion
= Reverse engineering ontogenesis (process)

¥ [lhe construciedbrain
= A modelling, design and testing platform

& Successtullinia physical werld
& Conscious VMachines

& Brain interfaces
= Core control design patterns
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New Potential Challenges

Theory of complex biological control
Scalable cognition

Theory of meaning

Emotional control architecture

Removing the mind/body divide

The receding body: frontier
Trustable/Dependable/Robust/Certifiable
Alien minds & extended minds
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Remarks

¥ Control systems:

= NOW reaching complexity and requirements
levels similar to biological systems

& What is NeurolT:

= Biologicall Infermation Trechnology acting in
the world

¥ NeurolT Roadmap:

= Solve the fundamental problems linked to the
emergence and the modeling of cognition and
awareness and associated engineering
Processes

'A: Neuro-IT/ R.Sanz / Brussels December 2, 2003

Autenemous; Systems: Laberatony

rved.

. All rights rese

Copyright © 2003 The Autonomous Systems Laboratory. www.aslab.or:

—
(0]



’AY

Conclusion

We need
THEORY
tormake our controllers
UNDERSTAND BETTER

what's going on
and what we really want
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Autonomous; Systems Laboratory

That's all !
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