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I. INTRODUCTION

Several imaging modalities exist to study
human brain function non-invasively, i.e. to lo-
calize and determine the temporal dynamics of
neural activity without involving entry into the
body. Based on the electrical origin of neural
activity, electroencephalography (EEG) allows
studying brain activity on a time scale simi-
lar to specific neural events (ms) by measur-
ing electrical potentials on the scalp. Inverse
techniques try to localize the underlying neural
sources out of these potentials but are mostly
unreliable by lack of a golden standard.

Neural activity is accompanied with in-
creased oxygen consumption. A coupled he-
modynamic response supplies the active re-
gions with oxygen rich blood. Functional mag-
netic resonance imaging (fMRI) identifies the
regions of local increased oxygen supply and
is based on the different magnetic properties of
oxyhemoglobin and deoxyhemoglobin, whose
concentrations reflect the blood oxygenation
level. FMRI analysis obtains good spatial reso-
lution of neural activity (mm) but the temporal
resolution is limited (2-5s) (see Fig. 1).

II. GOALS AND PERSPECTIVES

In this research, the goal is to integrate fMRI
and EEG data from simultaneous fMRI/EEG
recordings to localize neural activity with mil-
limeter spatial resolution and millisecond tem-
poral resolution. Based on a spatiotemporal
decomposition of both EEG and fMRI data,
a model will be developed that is able to
generate simultaneous EEG/fMRI recordings
in terms of the same parameters that repre-

Figure 1. EEG (left) and fMRI (right) imaging

sent the underlying electrophysiological activ-
ity. By fitting this model to the actually ac-
quired EEG/fMRI data we can estimate the pa-
rameters that best characterize the unknown
underlying activity. An innovating aspect of
this research is the creation of a head phantom
to validate our methods, meaning that the EEG
and fMRI signal generators will be imitated to
obtain a golden standard. In collaboration with
UZ ghent we have access to a 3 Tesla mag-
netic resonance scanner. Prof. Y. Rosseel will
support the fMRI analysis in the context of the
MRP Neuroscience research project.

III. CONCLUSION

A technique to estimate neural sources from
simultaneously measured EEG/fMRI signals
would greatly benefit the investigation of neu-
ral activation in the brain during cognitive pro-
cesses.
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