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ABSTRACT

Commonly used stochastic models of neuron firings in the auditory nerve fail to predict the excellent observed performance of the human auditory system.  In this talk, I will show how a broad class of physically feasible neural feedback networks can account for very strong self-organizing synchronization of neuron firings.  This synchronization improves the predicted performance of the auditory system to levels actually observed.  Adams, who first proposed that networks with negative feedback could model observed performance, left analysis as an open question.  I will present a close form analysis of feedback behavior showing that both negative and positive feedback cause self-organization.  I'll show a cool computer graphics animation of self-organization occurring.  This theory provides a basis for synchronizing all kinds of electronic systems including cell phone-like networks, analog-to-digital converters, and distributed data collection systems.

About the Speaker
Colonel Gene Ressler works downstairs in Thayer Hall at D/EE&CS, where he perpetually offers a cup of coffee to any D/Math faculty member who wants to talk about modeling neuron systems. He usually teaches Computer Science, but has a great affection for electronic systems due to a youth misspent building odd and sometimes dangerous devices from the guts of junk televisions. For several years, he has been working with COL Barry Shoop and others on specialized neural networks for image processing, image half toning, and other forms of signal processing. 
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