BIOLOGICAL NEURAL
NETWORKS

1.1 Neuron Physiology

The neuron (Greek: nerve cell) is the fundamental unit of the nervous
system, particularly the brain [1, 2, 3]. Considering its microscopic size,
it is an amazingly complex biochemical and electrical signal processing
factory. From a classical viewpoint, the neuron is a simple processing
unit that receives and combines signals from many other neurons through
filamentary input paths, the dendrites (Greek: treelings) (Figure 1-1).
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Figure 1-1 Representation of a neuron.

Dendrites are bunched into highly complex “dendritic trees,” which
have an enormous total surface area. Dendritic trees are connected with
the main body of the nerve cell, the soma (Greek: body). The soma has
a pyramidal or cylindrical shape. The outer boundary of the cell is the
membrane. The interior of the cell is filled with the intracellular fluid,
and outside the cell is the extracellular fluid. The neuron’s membrane






