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Abstract

The nervous systems of animals are the most sophisticated computational devices known, exquisitely suited to processing information and controlling behavior to aid in the survival of organisms.  Despite decades of work and enormous advances in neuroscience, we are still largely in the dark regarding some of the most basic principles of neural information coding. In this talk, I present the results of an ongoing investigation into information coding in biological nervous systems.

Using the recognized embodiment of a prototypical inhibitory synapse---the crayfish slowly adapting stretch receptor organ (SAO)---and nonlinear dynamical models, my collaborators and I have previously examined coding of periodic and smoothly varying inputs.  Here, I discuss my most recent work, which seeks to extend these results to arbitrary neural inputs.  More specifically, I examine the implications of input timing precision for information coding.  The apparent lack of precision, or noisiness, of neurons is a common observation in the neuroscience literature, based on their discharges looking “messy” and the fact that multiple experiments with identical stimuli produce different responses.  However, these observations are based on weak definitions of neuronal noise.  Using a well-validated physiological model of the SAO, I demonstrate how highly precise input timing can be used to support error correction coding and discuss the utility of different dynamical behaviors in neurons for error correction.
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