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logically conjugate to a shift map {7]. This fact suggested the extension of SR
approaches beyond classical SR. Tt was shown in [7] that the SNR can alternatively
be improved by keeping the noise unchanged and adding a deterministic excita-
tion selected in accordance with Melnikov theory, rather than by increasing the
noise. Also, since Melnikov theory provides information on excitation frequencies
that are effective in increasing a system’s characteristic rate, the chaotic dynamics
approach makes it possible to assess the role of the excitation’s spectral density in
the enhancement of the SNR, a problem of interest in classical SR for which other
available approaches can be unwieldy.

Modeling of Auditory Nerve Fiber. [3]. Fxperiments have established two basic
featurcs of auditory necrve fiber dvnamics. First, mean firing rates produced by
harmonic excitation 1 the presence of weak noise are largest for excitation fre-
quencies contained in a relatively narrow "hest” interval; for frequencies cutside
that interval mcan firing rates decrease and, for both low and high frequencics,
become vanishingly small. Secand, white or vearly white noise excitation results in
multimodal interspike interval histograms (1SIH's) with modes approximately cqual
to integer multiples of the period corresponding to the fiber's best {requency. (Ior
a given expertiment an IS represents the number of occurrences of firings as a
function of the tirme interval separating them.) The Fitzhugh-Nagumo (FTIN) mod-
el appears to be unable to reproduce these two dynamical features, In the presence
of noise the disagreement between typical FHN model predictions and experimen-
tal results appears to be even stronger. Tn contrast, the Melnikov method leads
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to a strikingly suceessful modeling of the hehavior of the anditory nerve fiber as a

histable dyvnamical system experiencing chaotic behiavior nnder periodie, quasiperi
odic, and stochastic excitation [3].
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