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Abstract

Modelling the neuronal activity in the cerebral cortex is a very challenging task,
which has nowadays multiple applications not only in Medicine (interpretation of data,
such as EEG, fMRI and optical imaging) but also in Robotics. One of the most promis-
ing approaches in this domain are the so called Neural Field Equations (NFE), where a
certain region of the cortex is considered as a continuous field of neurons with certain
electrical properties. In this work we consider a two-dimensional NFE in the form

c
∂

∂ t
V (x̄, t) = I(x̄, t)−V (x̄, t)+

∫
Ω

K(|x̄− ȳ|)S(V (y, t− τ(x̄, ȳ))dȳ, (1)

x̄ ∈ Ω ⊂ R2, t ∈ [0,T ], where the unknown V (x̄, t) is a continuous function V : Ω×
[0,T ]→ R, I, K and S are given functions; c is a constant. We search for a solution V
of this equation which satisfies the initial condition V (x̄, t) =V0(x̄, t), x̄ ∈Ω, t ∈
[−τmax,0], where τmax = maxx̄,ȳ∈Ω τ(x̄, ȳ). Here τ is a delay depending on x̄ and ȳ (as
a particular case, we also consider the case τ ≡ 0).

Equation (1) without delay was introduced first by Wilson and Cowan [3], and
then by Amari [1], to describe excitatory and inhibitory interactions in populations of
neurons.

We describe a numerical method recently introduced [2] to approximate the solu-
tion of equation (1). The accuracy and efficiency of the method are discussed and some
numerical examples are presented which illustrate its performance.

This talk is based in a joint work with E. Buckwar, from the University of Linz.

References

[1] S. L. Amari, Dynamics of pattern formation in lateral-inhibition type neural fields
Biol. Cybernet. 27 (2) (1977), pp. 77–87.

[2] P.M. Lima and E. Buckwar, Numerical solution of the neural field equation in the
two-dimensional case, SIAM Journal of Scientific Computing 37 (2015), pp. B962–
B979.

[3] H. R. Wilson and J.D. Cowan, Excitatory and inhibitory interactions in localized pop-
ulations of model neurons, Bipophys. J. 12 (1972 ), pp.1–24.

1


