stream: Dynamical Systems in OR

session: New Trends and the Future of Dynamical Systems

Fractal Temporal Observer Perspectives Arise From Embodied Cognition

Susie Vrobel

The Institute for Fractal Research

Geothestrasse 66

34119 Kassel, Germany

voice: +49 (0)561 63226

Susanne.Vrobel@t-online.de
www.if-online.org
Abstract

The best model of a cat is a cat. An appealing one, admittedly, but far too complex to deal with. In order to de-complexify, we build models to describe the physical reality we are embedded in by abstracting, i.e., by focussing on certain aspects and disregarding others. This process is steered by observer-participants whose perspectives tend to differ, a fact which 3rd-order cybernetics takes into account by regarding the observer as a cybernetic system in its own right and by contextualizing the observer-participant ontologies of the 2nd-order domain. The observer-participant’s perspective is described as the result of an embedding process.

An endo-perspective may be described if the cat has a phenomenal self-model which represents itself as an embedded observer-participant, capable of generating a perspective. It has been shown that such a model, capable of evolving, of forming emergent structures, must be based on the notion of embodied cognition. Cognition is embodied by the agent’s emotions and situated by the latter‘s relative position in the environment. Observer states and perspectives are generated in constant interaction with the environment. In this process, the body acts as a control parameter on cognition and thus causes cognitive pattern formation. 

If we wish to describe emergent pattern formation, we have to take account of the circular causality which governs the interaction between nested levels of description (LODs). The macro gestalt which emerges as a result of dynamics on the micro level is generated by continuous inside-outside interaction. In a phenomenal self-model, successive states of this model may only be defined if these states are understood within the framework of temporally nested perspectives which generate simultaneity.

My Theory of Fractal Time defines temporal observer perspectives which arise from inside-outside interaction in terms of (tdepth, (tlength and (tdensity. (tdepth, the density of time, is the number of compatible temporal intervals on more than one LOD: it defines simultaneity. (tlength, the length of time, defines succession as the number of incompatible temporal intervals on one LOD. (tdensity, the density of time is measured in the fractal dimension of a temporal interval, thus relating (tdepth and (tlength. The temporal observer perspective is a result of the observer’s degree of both conscious and unconscious contextualization. Observer types may be defined in terms of their degree of fractality and their level of embeddedness. A phenomenal self-model with a fractal temporal interface takes account of the need to describe how an observer perspective emerges as a result of embodied cognition. Modelling reality with the aim of describing intelligent behaviour cannot be achieved at the neural or the algorithmic level, but must be based on an embodied observer-participant (agent). The notion of embodiment has now been adopted in various disciplines such as psychology, neuroscience and robotics. In robotics, for example, the aim to build embodied agents tackles the symbol-grounding problem by showing that the agent’s  physical make-up and ability to interact with the environment are essential to meaning acquisition.
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