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Abstract
In this research we focus on the generalization ability of a model of a biological neuron with
dendritic structure (which can be understood as a simple biological neural network). Our
previous work covers issues like development of the biological neural network model based on
Markov kinetic schemes [6] (discretization, implementation and simulation of the model) and
introduction of training in this model [4]. We also performed a test of generalization ability
of a biological neuron model with a point-like structure in [5]. A natural continuation of this
research is to examine the generalization ability of the kinetic model of a biological neural
network, while it is one of the most important features of neural networks in general.
Commonly used method of testing the generalization ability of any neural network is
by examining the Vapnik-Chervonenkis dimension. A huge disadvantage of this method is a
requirement of a sufficiently large training set. Another approach, which is more and more
often a subject of research in this area, assumes modifying the error function of a neural
network by adding a performance index (regularizer). This performance index can be in one
of many forms, e.g. Tikhonov functional [2], penalty function [3] or a square norm of the
network curvature [1].
In this work, we examine three different forms of a regularizer to test the generalization
ability of the stochastic kinetic model of a biological neural network. Additionally, we consider
an improved training procedure, where - besides the gradient descent algorithm - we use
conjugate gradient, stochastic gradient and Newton’s methods. As an application we use a
problem of noise reduction in an image.
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