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Università degli studi di Napoli, FEDERICO II, Via Cinthia, Monte S.Angelo

Napoli, 80126, ITALY

The theory of Gauss-Markov (GM) processes ([1]) and the First Passage Time (FPT) problem through specified
boundaries turns out especially useful in the stochastic modeling of neuronal firing ([2], [3]). Pioneering models as
that of Gerstein and Mandelbrot until to the widely used Leaky Integrate-and-Fire (LIF) model ([4]) and some others
more recent models ([5]) are essentially based on the stochastic dynamics of Gaussian processes having the Markov
property. Starting from a LIF model including time-dependent features of the neuronal dynamics, the usefulness of
theoretical and numerical results related to a no-time homogeneous Ornstein-Uhlenbeck (OU) process can be shown.
The use of the corresponding GM process allows to obtain reliable estimations of the neuronal firing activity and
some better approximations of results as those highlighted, for instance, in [6]. Then, the need of describing several
phenomena, such as interactions between neurons ([7]), effects of input currents ([8]), adaptation of the firing activity
([9],[10]), occurrence of spike trains ([11], [12]) have led us to design specialized neuronal models and consequently
to construct suitable GM processes. How this approach can be useful to predict some aspects of the neuronal firing
activity is also shown by comparing numerical and simulation results.
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