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Philosophy: Theory of Individuation

Embodied-enactive approach:
cognition is the bringing forth of
a world of objects and the
relations among them.

Bringing forth individuals in the world

Aristotle:
individual is defined by a set of
stable quantities.

Identity of individuals is
unambiguously defined
and stable.

Genesis of individuals and
knowledge is based on
a stable principle(s) and
a priory conditions.

Object is primary and
process is secondary.

Simondon:
understanding individual through the process of
individuation not the other way round.

Individual:
is a partial and relative
resolution of potentials in a
metastable system.

Metastable system:
A system with dynamic energy
landscape and more than one
local optima.

Object and process
co-determine each other.Progressive determination

of structure and function (operation)
in a form S->O->S->O->S.

Individuation is primary
to individual.

Psychology and Cognitive Science: Cognitive Development

Human cognitive development:
the emergence of ability of
understanding the world.

Stages of cognitive development:
relatively stable periods in the process
of evolution of meaning.

Sense-making
establishes a perspective on the world with
its own normativity, which is a a counterpart of the
agent being a centre of activity in the world.

Cognitive system:
organized network of sub-processes. Cognition:

Continuous effort to form a network of
connections and objects as they are
perceived in the world.

Interactive Brain:
all social brain mechanisms
depend on interactive elements
either developmentally or in the present.

An individual enacts itself in its
environment rather than merely
uses internal representations, plans
or theories of mind or even perceptual
routines existing prior to the interaction.

Emotions:
an immense collection of changes
occurring in both brain and body,
usually prompted by particular event.

Primary emotions:
wired from birth.

Secondary emotions:
learned from experience.

Cognitive dissonance:
state of mind holding two or more elements
of knowledge which are relevant
but inconsistent to each other.

internal uncertainty:
arousal or negative affect.

Cognitive development of a person is a
continuous resolution of situations
that cause cognitive dissonance and
is driven by emotions.

Conceptual model: terms and concepts

Agent:
An agent is a subset of
elements enclosed
by a boundary.

Population:
a set of agents (at a certain scale).

Heterogeneity and redundancy:
each behaviour (transfer function)
is realized by multiple agents with
slight variations.

Scales of individuation:
Every agent in population is a product
of self-organization of simpler agents at
the lower scale.

Individuation:
self-organization of agents into subset.

Conceptual model: formation of boundaries & dynamic core

Information integration:
a subset of agents separated by a boundary.

Mutual information:
indicates interdependence between agents.

Cluster Index:
degree of distinctiveness of a subset
of agents in population.

Functional cluster:
subset of agents in a population with
high cluster index.

The dynamic core:
a temporal sequence of functional clusters
observable in the population.

Primary functional cluster:
a functional cluster with highest cluster
index at a certain time.

Conceptual model: operational complexity

Input complexity:
Mutual information among sensory agents
and environment.

Internal complexity of a cluster:
a measure of complexity without reliance on
any quantity imposed from outside the cluster.

Description of the general characteristics
of an emerging super-agents in a population.

Environment:
all elements of the population which
do not belong to (primary) cluster.

Interactive complexity of a cluster:
Mutual information among elements of
the cluster and elements of environment.

Output complexity:
Mutual information among actuator agents
and environment.

Sensor agent:
An element which
receives signals
across the boundary
of an agent.

Actuator agent:
An element which
sends signals
across the boundary.

Approach to the problem of Artificial General Intelligence (AGI):

Synthesis of a machine capable of performing any intellectual task
a human being is capable of and eventually going beyond

human level intelligence.

The primary quideline of the research:

The only effective way to understand general intelligence is
by modelling cognitive development,

i.e. producing a model of the onto-genesis of
an intelligent agent.

Towards implementable computational schema (generative model)

Basic architecture:
(1) a network of interacting agents;
(2) information exchange based clustering;
(3) via creation, reinforcement, suppression and
destruction of links.

Transduction operationalized:
(1) the activity of agents within population
progressively determines the topological
organization of the network of agents;
(2) topological organization of the network
progressively determines activity of agents.

Value:
a measure of functional
compatibility.

Value modulating systems:
(1) mechanism of upward and downward
causation which binds scales of the cognitive system;
(2) modulates interaction between scales.

Individuation:
genesis of an individual.

Transduction -
a mechanism of individuation.

Individual is primary and
individuation is secondary.

"The value
of a global pattern of neuronal responses to a particular
stimulus is reflected in the capacity of that response pattern
to increase the likelihood that it will recur in the same context".

Reflexive mutual selection:
agents constantly select communication links and interactions
that increase their mutual functional compatibility.

Theory of neuronal group selection:
(a.k.a. Neural Darwinism)
Edelman & Mountcastle 1982

Functional compatibility (a.k.a. coordination):
the degree of ability of agents to interact,
process information and produce effects
that jointly realize a goal or value.

Innate value systems:
manifest constitutional
distinctions and preferences
of the cognitive system.

Learned and acquired value systems:
allow for unsupervised acquisition of
new values (with relation to innate ones).

> Synthetic Cognitive Development


