Towardsan experience-based artificial intelligence
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Certain theories of cognitive development, of the evolution of cognition, and of knowledge
representation (Nelson 1895, Barsalou 1999, Donald 1991, among others) have indicated
that the episode is a central element to under sand the first stages of cognitive devel opment,
aswell asof certain basic cognitive abilities, such asintelligent behavior. Developing these
approaches, we introduce the experion theory of cognition (Vilarroya2002) and we set the
futurelines of researchfor applying thistheory to the generation of artificial intelligence.

|. Thereal meaning of aexperience

Let's define experion as a slice of the life of a cognitive being, with a limited duration
congtrained by (bottom-up) neural synchronization and (top-down) attentional dynamics
(Vilarroya, in press). An experion would consists of the web of all the states of all sensors,
motors, emotions, internal states and motivations (under ganding motivation as an internal
drive of thebeing that generatesdesired statesfor the being), conscious and unconscious, of
the being at a particular moment. The states of all these elements are a function of certain
physical congraints of the system, of certain predigpositions of the system, of the
dynamical interaction between the different elementsand of previousexperions.

All experions experienced during life are stored in the brain of the being. The cognitive
process of a being is then seen as a concatenation of experions. This process of experion
accumulation establishes relationships (i.e. similarity) between the present experion and
past experions so that the experion is stored modifying its natureand that of relevant past
experionsaccording to thetype of relationships established.

All the experion storage has as goal to be an action selection mechanism, which should
result on a maximal survival of the being. The final motor answer given by a being on a
determined situation is then produced by the activation of all the present experionsthat the
being hasaccumulated during hislife, on that particular situation and moment.

Il. Towardsexperion based Al

The experion theory is presumed to be underneath all biological cognition, from the most

simple up to the most complex. Therefore, it should be possible to generate an artificial

being that behavesin that way using the experion theory. In order to do that, we identify the
following pointsto be addressed for an artificial intelligence based on that theory:

1. The Al mugt be able to acquire/generate experions from its sensors, actuators, internal
states and motivations. How the process which gives rise to an experion should be
implemented?

2. The Al mugt be able to generateits concepts about life from its experions. How should
those concepts be generated from different experions?



. One of the mogt important mechanisms of this theory is the one that finds relations
between several experions that are very different from a panceptual state (Vilarroya
2002), but that arevery similar from a conceptual point of view (i.e. oneis a metaphor of

the other, Lakoff & Nufiez, 2002). Until now, most of the artificial systems that tried to
find such relations were based on symbolic methods, but basng the analysis on
experions may provide a new light. How could rdations be found between different
experionswhich areindeed related?

. When generating a new experion, a lot of variables take part in the process, but only a
few arereally important for the present situation. Thisiswhat is called the figure/ground
relation. How afigure/groundrelation is established from the current experion?

. Finally, all the mechanisms explained must have areason to bethere, i.e. they must drive
the artificial entity on its environment. How do the relations among all these
mechanisms and the action selection mechanism are established in order to help the Al

survivein its environment?

These arethelinesthat will traceour researchin thefollowing years.
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