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Mind as Motion, Port & Van Gelder









Functionalist & Dualist

Mechanisms are independent
of the instantiation

Emergent, Embodied, & Enactive

Embodiment plays a constitutive 
role in the process of cognition





Cognitive Architectures



COGNITION

Cognitivist Hybrid

Physical Symbol Systems

Newell’s Unified Theories
of Cognition

Computational paradigm

Emergent

A-Life

Connectionist
Systems

Dynamical
Systems

Enactive
Systems



Cf. Luc Steels (AI50):

1. AI through design
2. AI through statistical machine learning
3. Self-generated AI 

(AI by orchestrating the processes that generate it)

CognitivistCognitivist Self-organization
& Learning

Self-organization
& Learning

Autonomous
Self-producing
Autonomous

Self-producing

Build systems that 
understand the 
world we see the 
way we see it

a priori syntax
a priori semantics

Build systems that 
see order: statistical 
regularity

discover syntax
no/implied semantics

Build systems that 
construct reality

discover syntax
construct semantics
Meaning is negotiated





[Vernon, Metta, Sandini 06]

Survey of Cognitive Architectures

Soar [Newell 96]EPIC [Kieras & Meyer 97]ACT-R 5.0 [Anderson et al. 04]

ICARUS [Langley 05, Langley 06] GWT [Shanahan06] SASE [Weng 04a, Weng 04b]



Two views of cognitive architecture 

Functional / Structural

• Basal ganglia
• Hippocampus
• Thalamus
• Cerebellum
• Cortex
• …
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Two views of cognitive architecture 

Process
• Highly-complex re-entrant structures
• Model their dynamics
• Several scales

– Re-entrant nets (Hopfield, Elman, Jordan)
– Re-entrant devices (cf. Krichmar BBD)

• Dynamic neural field theory
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Field
Dynamicsperturbations

interactions
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Process Modelling

Structural Modelling

Key
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