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Neural events
 as measured from individual neurons up to large scale anatomical regions are seen to be electro-chemical oscillations.  Nonlinear complex system approaches to data analysis provide both new analytic measures to apply to the signals we record as well as a new set of computational modelling approaches for characterizing and emulating cortical oscillations.  An important advance for this approach is that the same tools are used for analytic and computational modelling analysis. This contrasts with the more traditional approach in which data analysis was essentially orthogonal to the modelling techniques. However it needs to be stressed that these are models of the physical observations. Models of cognitive events are also needed and indeed the interpretation of the relation between the physical systems and their interactions and cognitive phenomena cannot be approached without clear models on both sides. 

Symbolic Encoding is a complex systems tool that is effective in discriminating oscillatory behaviours. It provides an effective general approach to signal analysis for dense time series like those collected in EEG/ERP paradigms.  Using data from a series of ERP paradigms that are aimed at discriminating between structural and semantic variables during real time sentence processing, we will demonstrate how symbolic encoding approaches can be used to augment and refine conventional, averaging based, data analysis methods, and how they can reveal systematic processing variations that can not be detected using the conventional techniques
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