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Research goal

What are the basic building blocks of any cognition, and how

do they combine?

What quali�es as a cognitive system?

Should explain all systems with intelligent behavior.

Should predict a novel cognitive architecture.
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Global view of cognitive systems
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Temporal view of cognitive systems

Sequence of cognitive emergences.

Three cognitive families.
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Intelligence and Cognition

Intelligence refers to those mechanisms that enable a system

to interact with the environment in a directed manner

and can process arbitrarily-complex information.

Purely intelligent systems: Computer algorithms.

Cognition refers to those processes that create and manipulate

intelligent processes and assess them against a

de�ned goal.

Purely cognitive systems: RNA strands.

Learning to ride a bicycle.
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The Theory: Trial and error

Assessment of the e�ects on the environment

The goal is ful�lled: No more trials needed.

Otherwise: Keep trying until one trial is successful

Each trial is a variant.
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Substrate and variants

The variants de�ne what is tried.

Substrate holds the variants and interprets them.

Darwinian

DNA and RNA

Genetic code

Rational

Representations

Neural modules

Technological

Bit sequence

Turing machine
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Generator

Supplies variants.

Known to be successful.

Tentative solutions.

Heuristics

Random

Perfect

Guided by goals

Darwinian

Mutations

Recombination

Rational

Variant recall

Plasticity

Technological

Subject to

interpretation

Perfect

generators
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Selector

Assesses the e�ect of variants in the environment.

Decides what variants are correct.

Abstract goals require sophisticated assessment methods.

Darwinian

Natural selection

Rational

Attention

Module

disengagement

Technological

Subject to

interpretation

Redundant
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Intelligence in cognitive components

Cognitive components are made up of intelligent methods.

Intelligence is devised by cognitive systems.

Recursion!

Self-reference in the cognitive components.
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Summary
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Weaknesses

Inconclusive interpretations

Correspondence between theory and cognitive instances is

subjective.

Quantitative description

Difficult to attempt falsification

Darwinian cognition: Prior belief that evolution is intelligent.

Rational cognition: Neuroscience is in its infancy.

Technological cognition: Arti�cial general intelligence is not

available yet.
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Prediction: Epistemic Cognitive Architecture
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