Accepted Manuscript Neurolmage

By, | .
Systematic Approximations of Neural Fields through Networks of Neural &L ) %\ﬁ
Masses in the Virtual Brain P& ¢ \JJ
et |
. . &M 1)
= Yl "
A. Spieglercor, V. Jirsa \ )
PIl: S1053-8119(13)00655-1
DOI: doi: 10.1016/].neuroimage.2013.06.018
Reference: YNIMG 10584
To appear in: Neurol mage

Accepted date: 3 June 2013

Please cite this article as: Spieglercor, A., Jirsa, V., Systematic Approximations of Neural
Fields through Networks of Neural Masses in the Virtual Brain, Neurolmage (2013), doi:
10.1016/j.neuroimage.2013.06.018

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.neuroimage.2013.06.018
http://dx.doi.org/10.1016/j.neuroimage.2013.06.018

Systematic Approximations of Neural Fields through
Networks of Neural Masses in the Virtual Brain

A. Spiegler®* V. Jirsa®

@Institut de Neurosciences des Systémes, UMR INSERM 1106, Aiz-Marseille Université,
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Abstract

Full brain network models comprise a large-scale connectivity (the connec-
tome) and neural mass models as the network’s nodes. Neural mass mod-
els absorb implicitly a variety of properties in their constant parameters to
achieve a reduction in complexity. In situations, where the local network
connectivity undergoes major changes, such as in development or epilepsy,
it becomes crucial to model local connectivity explicitly. This leads natu-
rally to a description of neural fields on folded cortical sheets with local and
global connectivity. The numerical approximation of neural fields in bio-
logically realistic situations as addressed in Virtual Brain simulations (see
http://thevirtualbrain.org/app/ (version 1.0)) is challenging and requires a
thorough evaluation if the Virtual Brain approach is to be adapted for sys-
tematic studies of disease and disorders. Here we analyze the sampling prob-
lem of neural fields for arbitrary dimensions and provide explicit results for
one, two and three dimensions relevant to realistically folded cortical sur-
faces. We characterize (i) the error due to sampling of spatial distribution
functions; (ii) useful sampling parameter ranges in the context of encephalo-
graphic (EEG, MEG, ECoG and functional MRI) signals; (iii) guidelines
for choosing the right spatial distribution function for given anatomical and
geometrical constraints.
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