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Introduction Figure 3 4civs. 3ci; +CsF

To be able to reconstruct the generators of the signal measured with EEG it is necessary to solve an ill-posed
iInverse problem. The achieved accuracy of the solution heavily depends on the accurate simulation of the EEG
signal generated by an atomic current source inside the brain volume, the so-called forward problem of EEG.
Here, the simulation accuracy strongly depends on a detailed modeling of the human head, i.e. it is necessary to
model the, possibly complex shaped, compartments of different conductivity inside the human head as detailed
as possible.

Several studies have investigated the influence of modeling certain conductivity features of the human head on
the accuracy of the forward solution, e.g. modeling of the CSF (Wendel et al. 2008; Lanfer et al. 2012), distinction
between gray and white matter (Ramon et al. 2004), distinction between skull compacta and spongiosa

(Dannhauer et al. 2011) or incorporation of the highly anisotropic structure of the white matter (Gullmar et al.
2010).
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The goal of our study is to systematically investigate the influence of modeling/ I |

neglecting these head compartments in a state-of-the-art head model in order to identify  Left row: Visualization of topography (up) and magnitude (botiom) effect
: _ _ Right row: topography and magnitude effect vs. source depth (in mm)

the most important head compartments to be modeled, the most affected brain regions

and relate these to the numerical error. Furthermore, we compare these effects to the Figure 4 5Civs. 4CI; +gray/white matter

accuracy that can be achieved using a simple, automatically generated five

compartment head model.

Methods

Forward simulations are computed using the Finite Element Method (FEM) in SimBio
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The effects of modeling/not modeling different conductive features are evaluated using
a variety of head models:
3CI - 6ClI Isotropic head models with 3 - 6 compartments:
starting from a three compartment model (skin, skull, brain), we subsequently
distinguish CSF, gray/white matter, skull compacta/spongiosa
6CA 6CI| model with additional anisotropic white matter | s
6CA _hr high resolution version of 6CA as reference to estimate the numerical error Left row: Visualization of topography (up) and magnitude (bottom) effect
5CI_ft simplified 5 compartment head model generated with FieldTrip-SimBio Right row: topography and magnitude effect vs. source depth (in mm)
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. _ Figure D 6Cl vs. 5CI; +skull comp./spong.
We use two difference measures to quantify the effects of volume conductor changes:

RDM - effect on signal topography INMAG - effect on signal magnitude

We calculate the effects both comparing different models directly and in relation to the
reference model. The results are visualized using histograms of cumulated relative
frequencies (Fig. 2), surface plots and heatmaps (Fig. 3-6).
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6CI (top) and 5CI_ft (middle) head
model, source space (bottom)
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For more information about the FieldTrip-SimBio integration and a tutorial visit are nearly as blg as those for CSF and gray/wh”:e matter d|St|nCt|On, but

http://fieldtriptoolbox.org/development/simbio Left row: Visualization of topography (up) and magnitude (bottom) effect
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