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Abstract. Detecting changes in a person’s state of consciousness by quantitative
analysis of the electroencephalogram (EEG) is an active field of research, with new
approaches towards the problem being frequently reported on.
General anaesthesia, as performed to facilitate medical surgery, provides an
interesting setting for studying this subject: by medication, anaesthesiologists are
able to modulate human consciousness on very short timescales. In addition, the
surgical environment also constitutes a relevant field of application for techniques of
monitoring consciousness: medical complications—such as intraoperative awareness
and postoperative cognitive dysfunction—may in part be related to inadequate
dosages of anaesthetic drugs, which can in turn be caused by ambiguities in current
anaesthesia monitoring. Thus, patients undergoing general anaesthesia could directly
benefit from advances in monitoring human consciousness.
In a broader context, progress in this field of research may eventually contribute
to answering one of the big questions of mankind: what is consciousness? Against
this backdrop, a particular set of techniques in EEG analysis is receiving increasing
attention: measures based on ordinal pattern analysis, most notably permutation
entropy [1], correlate remarkably with the clinical assessment of consciousness. An
hypothesis that builds upon dynamic systems theory implies that such ordinal measures reflected the varying complexity of the underlying brain dynamics—rendering
them neural correlates of consciousness.
In the upcoming talk, an introduction to ordinal pattern-based EEG analysis
shall be provided by the example of permutation entropy. Recent results in ordinal
pattern-based EEG analysis—as obtained in the course of the speaker’s doctoral
studies—will be presented, and discussed in the light of the aforementioned hypothesis
on the ordinal complexity of human brain dynamics [2].
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