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Field Management

Process Management

Business Management

Continuous Process Plant

Fieldbus

Control Network

Enterprise Network

Process Control

MIS

Data Storage

Process Operation

Field Configuration

Sensing and Acting

Safety

PlantPlant--wide Controlwide Control
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Even in small sizeEven in small size

Embedded Distributed Intelligence
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Societies of IntelligencesSocieties of Intelligences

GSM
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Air Support
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MultiMulti--agent Systemsagent Systems

Environment

Multi-agent System
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Organic Systems of Objects Organic Systems of Objects 

Interconnect and Distribution Systems

Power and 
Propulsion

Weapon 
Systems

Radio Comms Links 
Electronic Warfare

Sensors

Combat Center

Weapons 
Stores

Computing 
ResourcesCrew &

Crew services

Physical Object Logical Object (In Sys Mgmt Sense) Network Connection
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Scalable ControlScalable Control
ScalableScalable
\\Scal"aScal"a**bleble\\, a. , a. Capable of being scaledCapable of being scaled..

Scaled to what ?Scaled to what ?
DimensionsDimensions

SpaceSpace: complex wide: complex wide--area plantsarea plants
TimeTime: multiple time: multiple time--scale loopsscale loops
RationalityRationality: levels of thought: levels of thought
SizeSize: down to : down to embeddabilityembeddability
OrganisationOrganisation: up to consciousness: up to consciousness
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Agents of AgentsAgents of Agents

Environment

Multi-agent System

Multi-agent System

Agents

Super-Agents
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Complex Control SystemsComplex Control Systems

Now reaching complexity and Now reaching complexity and 
requirements levels similar to biological requirements levels similar to biological 
systemssystems
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What What NeuroNeuro--IT?IT?

It is not neuroscienceIt is not neuroscience
It is not biological ontogenesisIt is not biological ontogenesis
It is not evolutionary psychologyIt is not evolutionary psychology

It is It is Information TechnologyInformation Technology
It is (perhaps) It is (perhaps) the most complex the most complex 
Information Technology Information Technology 
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What is it ?What is it ?
NeuroNeuro--IT isIT is
Reverse engineering minds/brains to help build Reverse engineering minds/brains to help build 
better IT applicationsbetter IT applications

What applications?What applications?
ControllersControllers
That’s what minds/brains areThat’s what minds/brains are

What do we get?What do we get?
Task and SystemTask and System--level level architecturalarchitectural patternspatterns
Engineering Engineering processprocess patternspatterns
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Brief AssessmentBrief Assessment

Toys and models of biological tissue are Toys and models of biological tissue are 
not enoughnot enough

We need We need scientific theories of cognitionscientific theories of cognition
ReverseReverse--engineering neural systems is a engineering neural systems is a 
valuable work  …valuable work  …
… but … but deep understandingdeep understanding is needed to is needed to 
make it truly useful.make it truly useful.
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Reverse and Direct EngineeringReverse and Direct Engineering
Reverse engineeringReverse engineering of mindsof minds

Understanding mind operation in humans, rats, etc.Understanding mind operation in humans, rats, etc.
All functionality/pathology come in single packageAll functionality/pathology come in single package

Direct engineeringDirect engineering of mindsof minds
Building controllers, agents, programs, circuits, etcBuilding controllers, agents, programs, circuits, etc
The engineer decides what to use based on The engineer decides what to use based on 
requirementsrequirements

Awareness, selfAwareness, self--awareness, introspection, awareness, introspection, 
learning, habituation, priming, etc. come not learning, habituation, priming, etc. come not 
necessarily in the same packagenecessarily in the same package
There are There are ––infinite?infinite?–– design alternativesdesign alternatives
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Roadmap ChallengesRoadmap Challenges
The The BrainprobeBrainprobe

Reverse engineering human brains (architecture)Reverse engineering human brains (architecture)
BrainBrain--body cobody co--evolutionevolution

Reverse engineering ontogenesis (process)Reverse engineering ontogenesis (process)
The “constructed” brainThe “constructed” brain

A modelling, design and testing platformA modelling, design and testing platform

Successful in a physical worldSuccessful in a physical world
Conscious MachinesConscious Machines
Brain interfacesBrain interfaces

Core control design patternsCore control design patterns
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New Potential ChallengesNew Potential Challenges

Theory of complex biological controlTheory of complex biological control
Scalable cognitionScalable cognition
Theory of meaningTheory of meaning
Emotional control architectureEmotional control architecture
Removing the mind/body divideRemoving the mind/body divide
The receding body frontierThe receding body frontier
Trustable/Dependable/Robust/CertifiableTrustable/Dependable/Robust/Certifiable
Alien minds & extended mindsAlien minds & extended minds
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RemarksRemarks
Control systems:Control systems:

Now reaching Now reaching complexity and requirementscomplexity and requirements
levels similar to biological systemslevels similar to biological systems

What is NeuroIT: What is NeuroIT: 
Biological Information Technology acting in Biological Information Technology acting in 
the worldthe world

NeuroIT Roadmap:NeuroIT Roadmap:
Solve the Solve the fundamental problemsfundamental problems linked to the linked to the 
emergence and the modeling of cognition and emergence and the modeling of cognition and 
awareness and associated engineering awareness and associated engineering 
processesprocesses
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ConclusionConclusion

We need We need 
THEORYTHEORY

to make our controllers to make our controllers 
UNDERSTAND BETTERUNDERSTAND BETTER

what’s going on what’s going on 
and what we and what we reallyreally want want 
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That’s all !That’s all !
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