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Data-driven forward model inference for EEG brain imaging

Electroencephalography (EEG) is a flexible and accessible tool with excellent temporal resolution but with a spatial
resolution hampered by volume conduction. Reconstruction of the cortical sources of measured EEG activity partly
alleviates this problem and effectively turns EEG into a brain imaging device. The quality of the source reconstruction
depends on the forward model which details head geometry and conductivities of different head compartments. These
person-specific factors are complex to determine, requiring detailed knowledge of the subject’s anatomy and physiology.
In this proof-of-concept study, we show that, even when anatomical knowledge is unavailable, a suitable forward model
can be estimated directly from the EEG. We propose a data-driven approach that provides a low-dimensional
parametrization of head geometry and compartment conductivities, built using a corpus of forward models. Combined with
only a recorded EEG signal, we are able to estimate both the brain sources and a person-specific forward model by
optimizing this parametrization. We thus not only solve an inverse problem, but also optimize over its specification. Our
work demonstrates that personalized EEG brain imaging is possible, even when the head geometry and conductivities are
unknown.

General information

State: Published

Organisations: Department of Applied Mathematics and Computer Science , Cognitive Systems
Authors: Hansen, S. T. (Intern), Hauberg, S. (Intern), Hansen, L. K. (Intern)

Pages: 249-258

Publication date: 2016

Main Research Area: Technical/natural sciences

Publication information

Journal: Neurolmage

Volume: 139

ISSN (Print): 1053-8119

Ratings:

BFI (2017): BFl-level 2

Web of Science (2017): Indexed Yes

BFI (2016): BFl-level 2

Scopus rating (2016): CiteScore 6.31 SJR 3.823 SNIP 1.752
Web of Science (2016): Indexed yes

BFI (2015): BFl-level 2

Scopus rating (2015): SJR 4.48 SNIP 1.84 CiteScore 6.71
Web of Science (2015): Indexed yes

BFI (2014): BFl-level 2

Scopus rating (2014): SJR 4.201 SNIP 2.029 CiteScore 6.9
Web of Science (2014): Indexed yes

BFI (2013): BFl-level 2

Scopus rating (2013): SJR 4.376 SNIP 2.026 CiteScore 7.06
ISI indexed (2013): I1SI indexed yes

Web of Science (2013): Indexed yes

BFI (2012): BFl-level 2

Scopus rating (2012): SJR 3.922 SNIP 1.937 CiteScore 6.86
ISI indexed (2012): I1SI indexed yes

Web of Science (2012): Indexed yes

BFI (2011): BFl-level 2

Scopus rating (2011): SJR 3.626 SNIP 1.81 CiteScore 6.31
ISI indexed (2011): I1SI indexed yes

Web of Science (2011): Indexed yes

BFI (2010): BFl-level 2

Scopus rating (2010): SJR 3.573 SNIP 1.866

Web of Science (2010): Indexed yes

BFI (2009): BFl-level 2

Scopus rating (2009): SJR 3.859 SNIP 1.897

Web of Science (2009): Indexed yes

BFI (2008): BFl-level 2


https://core.ac.uk/display/43258131?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Scopus rating (2008): SJR 4.094 SNIP 1.765
Web of Science (2008): Indexed yes

Scopus rating (2007): SJR 3.7 SNIP 1.981
Web of Science (2007): Indexed yes

Scopus rating (2006): SJR 3.41 SNIP 1.924
Web of Science (2006): Indexed yes

Scopus rating (2005): SJR 3.703 SNIP 1.918
Web of Science (2005): Indexed yes

Scopus rating (2004): SJR 3.401 SNIP 1.794
Web of Science (2004): Indexed yes

Scopus rating (2003): SJR 1.974 SNIP 1.003
Web of Science (2003): Indexed yes

Scopus rating (2002): SJR 0.885 SNIP 0.403
Web of Science (2002): Indexed yes

Scopus rating (2001): SJR 0.526 SNIP 0.253
Web of Science (2001): Indexed yes

Scopus rating (2000): SJR 0.534 SNIP 0.341

Scopus rating (1999): SJR 0.641 SNIP 0.494

Original language: English

Forward model, Inverse problem, Free energy, Principal component analysis, EEG
Electronic versions:

postprint.pdf. Embargo ended: 14/06/2017
DOls:

10.1016/j.neuroimage.2016.06.017
Source: PublicationPreSubmission
Source-ID: 124362952



