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Background in artificial intelligence + neural networks
Professor of Automation Technology at TKK until 2009
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Dilemma and Excuse

The eternal goal is to understand the world

This is to be done scientifically (by scientific community &
method) because this has proved so successful in the past

However, in this postmodern era there are challenges, for
example, because of attacks biyonic scienceetc.

Science seems to build barricades to protect itself: there are
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= This research has not gone through the scientific scrutiny!
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Fundamental Scientific Deadlocks

#Al OAEAT AA A b @woblams@dadeiningdl A A
complex (living!) systents
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between mind and matter, or subjectand object

We always search for a centralized structure of cause and effe
(causing problems to understand economy, etc.)

However, in reality, all subjects are objects, and all objects are
subjects; there is no central coordination or supervision
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and the borders between systems arkizzy
For example, a hare dies alone; even a population is not

sustainable, you cannot detach it from the environment

HELSINKI UNIVERSITY OF TECHNOLOGY
Control Engineering Laboratory

Cybernetics Group



Wider Views Needed Again = Philosophies

4 0AAEOEIT T Al OEET EEI Cd &£ O AQ
AT A OOEI1 AAOI U 7EOOCAT OOAE]
However, looking from above, matching of surface patterns
only is not enough, one needs to recognizgynamic patterns
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Need to escape the Wittgensteinian barrieneed new
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Conceptual ToolMathematics

Natural language is onglimensional, uses crisp symbols,
and makes it difficult to study timedependent phenomena

Extend natural language by makindifferential calculusand
linear algebra / matrix methodsategral parts of it:

In mathematics, generallyinterpretatonsA AT  AA 1T AZ£ZO AO E?A h
can be carried out separately, and the semantics applied only afterwards =

Statistical toolsmake it possible to filter noisy variables so thaibstractions
can be found; with real variableson-integer quantitiescan be manipulated

Differential calculusmakes it possible to studghangeand infinitely small
guantities

Linear algebramakes it possible to studgyclesandlong time scalesand,
specially,infinity can be attacked

Matrix methods make it possible to manipulatdiigh dimensionsnd, what is
more, distributednesszThis is necessarg this is what Newton did not have!
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Role of Emformation Theory

Technical and philosophical discussions are now separated!

Emformation theory

. Ch
Neocybernm o

Metaphysics
Models . .
Multivariate
Life | Aftractors statistics
Niches
Monads Linear theory
Control Matrix calulus

\ HELSINKI UNIVERSITY OF TECHNOLOGY .
Control Engineering Laboratory ChaOS ]ntegrlty

Cybernetics Group




. Structure In the Structurelessness
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There are countless identical entities with differing properties
Entities cannot be seen individually, only sums, statistically
Suddenly, we know exactly what wecanknow

Central limit theorem:
The net distributions of properties must all be Gaussian

Normal distribution of variablezis characterized completely by
the two independent attributes of the distribution:

First moment MEANE{Z} (expectation of the variable)
Second momentE{Z?}, or (centered) VARIANCE{Z?} T E{Z?
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- Now: Metaphysical Interpretation

There are also two statistics characterizing (scalar) chaos

The former, thelevelE{z}, is what one can directly observe
It Is matter, what one can see in the instantaneous snapshot

This i1s what one normally solely concentrates on

The latter, thevariationE{z?}, has somewhat liquid nature
and is typically ignored

But now In the Heraclitean / process philosophical spirit,
we are interested in what is varying and changing!

The quantityE{z?} is here callecemformation and it will be
studied exclusively from now on.
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- Intuitions in Retrospect

Variationsare Qifferencesthat canmakedifferenced E | O
world (in the spirit of Bateson

Emformation hasthe capacityto makechanges

In the physicalworld, emformation istypically related to energy (for example,
kineticenergyis 1/2mE{v?})

In the non-physical(alsomental) worlds, emformation isrelated to (Fishel)
information

Note: the sameprinciplesin ontology and epistemologyz
later it turns out that interobjectivity is possible?

Aswill be seen emformation E(z%) determinesemergent
dynamicstructureswhere the matter E(z) or zresidesin

Thereis new dualismamong matter and emformation
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Technical Notes

How to understand the universality oE(Z?) ?

Assume that some kind ofield E (‘O OAAT oh OEA
Implementing astring with force:

y —>
Energy= )kzdz 3 k Z

and remember that energies are scalar and summable
Thus,variables are seen to store some potential

Also derivatives (like velocities) can be interpreted similarly
Everything depends on the origin of the frame of reference

Why not nonlinear strings, etc.2 Remember the chabs
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System Semiosis

Assume that there are many variablag and x; and they can
interact (1¢1 & ,1¢ | ¢n)

Variablesy; are here assumed to be independemesources
or potentials,and x are inducedactivitiesor flows

Define (generalized) lineadiffusionz in steady state
X_ﬁaj%Li

Understand the roles of the new variables:
x C O3-BAOIO O0O1 OACA OT EO6h OOT OACA 1T &
Implementing some kind ofinertia
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can be implemented through physical construction (likeroximities)
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Emformation Pursuit in Time Domain

The assumed interaction mechanism also is

X=aq,u + &y
The expression for acquired emformation becomes

E{x}=E{%%} =E{%xu¢ ~+ arE{xp}
Evolutionarywinning strategycan be defined as

Maximize a, § X0} +-- +g, Xy} /g;e.l.paéaam‘leteér’i 5

2
/

when a’+--- 49, is bounded
Lagrangian optimization technigue give a =( E{ Xq}
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One needs no conscious adaptation to take place, it is an
Ei 1l OOEIT xEAT 11T EEITC OEA CO

Emformation makes difference, it becomes visible: the fittest
entity has evolutionary advantage, emerging most efficiently

One can interpret that there iwunger for life(livelihood)
It seems that notoriousvitalism might be coming back?
It is possible to approach questions of the typ@&/HY
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Yes, this is not science, this matural philosophy :O)
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Whenthe interaction expressionis written simultaneouslyfor
all availablex and u in the matrix form, one has

x=QE{xu'} u

Thiswas O E Aebhlanruled that wasusedas astarting point
In neocyberneticsstudies(seeselfishagentg!

Seethe presentationE 1 T P Redcybelnetic® A i ET
Newer conclusionsfrom http://neocybernetics.com 8

http://neocybernetics.com/publications/pdf/cybernetic®f-neuron-systems. pdf

http://neocybernetics.com/publications/pdf/STeP2030H1. pdf
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LinearStabilization Mechanismof Feedback

Pure signal flows do not existexploitation meansexhaustion
30AE Al OPIEITC 1T £# OAOEAAI AO E

State x presents T u < 2 Environmentu
faster time scale + of slower scale
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System Environment
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Resource’ /1

Estimate 12 = ¢ X

)
@ Negative

— feedback
= ¢ X

J <[} ) el
/T =QE{xu"}

SN

There Is a strange
dual symmetry ——
Circulation binds

the environment

to the system,u
AAET C OAAO-Z
Simultaneously,
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% get instantiated
\ﬁ Internal
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Elasticity axes: Case supplyvs.demand

Where there is
freedom left?

8 3AA OI
course slides!

“Supply” fRealizeso tmlarket

Finally the
unstructured
gets shape

Loser Winner New product
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Model, thedynamical attractore | O OEA OUOOAI
(nicheg are based orstatistical correlations over time/space

For example,availability of moneyn different product groups
determines theclever product portfoliofor companies:

Noise

% Dissipation
X | g
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