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2 Architectures and Electronic Implementation of Neural Network Models
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2.2 Basic Models of Artificial Neurons 57

By applying Ohm's Law and Kirchhoff's Current Law we obtain the following
differential equation describing the neuron:

dﬂj -
where

Iﬁ = *{H}} {j"llzl"‘il}
and ¥ is the sigmoid activation function,
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in which G, denotes the conductances (i =0,1,2,..., n). The above set of
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X = ¥u), (2230)

=y (i=1,2,...,n) are the input signals (voltages, potentials),
u, is an internal signal called the internal potentiak stimulus or action

potential, .

7 =1, C; s the ntegration time constan,

r, is a scaling resistance,

a, =r,/R; is a damping coefficient also called the decay, forgetting or
leakage factor which makes the internal signal u; zero for
zero inputs,

wy = tr;/R; = tr, G mﬁemm&hwﬂﬂ#
is connected to +x; and the minus-sign if R,
is connected to -x,),

@, =1, I; is the offset (an independent external ).
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21.7 Generalized Neuron Model .

. 1

hmmhnmmm“udmm-ém
mathematical operations than the summation [24]). All the dynamic

models discussed till now can be generalized to the set of nonlinear differen
equations
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