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ABSTRACT

This talk will overview some AI methods developed in my research group under two major themes: algebraic structure and enactive cognition.

The viewpoints employed are in concert with the algebraic viewpoints  of E. Noether and  J. Rhodes, and approaches to  cognition and language of L. 

Wittgenstein, F.J. Varela, M. Tomasello, but the work is concretely targeted at building constructive realizations of these insights in working AI systems.

These include the creation of computer algebraic methods to carry out permutation group, automata, and semigroup decompositions that provide global hierarchical coordinate systems and their application to:

(1) permutation puzzles (such as Rubik's cube),

(2)  the understanding and evolution of biological complexity,

(3) applications to the analysis of biochemical and genetic regulatory networks (e.g. the Krebs cycle, lac operon, and p53-mdm2 cancer response network), and  in another stream of work,

(4) algebraicsemiotic  approaches to the synthesis of user-interfaces.  

The second major theme is the enactive constructive approach to AI via focusing on the emergence of intelligence in the (mutually-defining) interaction between an agent and its environment. Techniques include an operationalization of the notion of 'experience' as the flow of information over sensorimotor and internal variables of an agent and the application of this notion to such areas as:

(5) informational self-structuring of perceptual fields, (6)temporally extended grounding of agent skill acquisition in a growing zone of proximal development, and

(7) dynamic ontogeny and switching between acquired behaviours based on social cues in human-robot interaction, including

(8) the acquisition of aspects of linguistic behaviour on humanoids.
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