Middlesex University Research Repository
An open access repository of
Middlesex University research

http://eprints.mdx.ac.uk

Liston, Adam D., Bagshaw, Andrew P., Bayford, Richard ORCID:
https://orcid.org/0000-0001-8863-6385, Tizzard, Andrew ORCID:
https://orcid.org/0000-0002-6159-4901, Tidswell, A.T., Dehghani, Hamid and Holder, David S.
(2003) Effects of modelling layers and realistic geometry in reconstruction algorithms for EIT of
brain function. Proceedings of the 4th Conference on Biomedical Applications of Electrical
Impedance Tomography: Abstracts.. In: 4th Conference on Biomedical Applications of
Electrical Impedance Tomography, 23-25 Apr 2003, Manchester, UK. . [Conference or
Workshop Item] (doi:10.5281/zenodo.17924)
First submitted uncorrected version (with author’s formatting)
This version is available at: https://eprints.mdx.ac.uk/2921/

Copyright:
Middlesex University Research Repository makes the University’s research available electronically.
Copyright and moral rights to this work are retained by the author and/or other copyright owners
unless otherwise stated. The work is supplied on the understanding that any use for commercial gain
is strictly forbidden. A copy may be downloaded for personal, non-commercial, research or study
without prior permission and without charge.
Works, including theses and research projects, may not be reproduced in any format or medium, or
extensive quotations taken from them, or their content changed in any way, without first obtaining
permission in writing from the copyright holder(s). They may not be sold or exploited commercially in
any format or medium without the prior written permission of the copyright holder(s).
Full bibliographic details must be given when referring to, or quoting from full items including the
author’s name, the title of the work, publication details where relevant (place, publisher, date), pagination, and for theses or dissertations the awarding institution, the degree type awarded, and the
date of the award.
If you believe that any material held in the repository infringes copyright law, please contact the
Repository Team at Middlesex University via the following email address:
eprints@mdx.ac.uk

The item will be removed from the repository while any claim is being investigated.
See also repository copyright: re-use policy: http://eprints.mdx.ac.uk/policies.html#copy

2

Effects of modelling layers and realistic geometry in
reconstruction algorithms for EIT of brain function
Adam D. Liston , Andrew P. Bagshaw , Richard H. Bayford , Andrew Tizzard , A.
Thomas Tidswell , Hamid Dehghani# and David S. Holder






School of Health and Social Sciences, Middlesex University, London.
Montreal Neurological Insititute, Montreal, Canada.
Department of Clinical Neurophysiology, University College Hospital, London, UK
# Thayer School of Engineering, Dartmouth College, Hanover, USA

Electrical impedance tomography of brain function has the potential to provide a rapid
portable bedside neuroimaging device. Recently, our group published the first ever EIT
images of evoked activity recorded with scalp electrodes. While the raw data showed encouraging reproducible changes of a few per cent, the images were noisy. The poor image
quality was due in part to the use of a simplified reconstruction algorithm which modelled
the head as a homogeneous sphere. The purpose of this work has been to develop new
algorithms in which the model incorporates extracerebral layers and realistic geometry,
and to assess their effect on image quality.
We considered algorithms incorporating four different forward models of the head:
two analytical models i) a homogeneous sphere and ii) concentric spheres in which the
brain, skull and scalp were modelled analytically and two numerical (FEM) models iii) a
homogeneous, head-shaped volume and iv) a head-shaped volume with internal compartments of contrasting resistivity.
The two analytical sphere algorithms were tested on a) a computer-simulation using the four, concentric spheres model; b) a spherical, electrolyte-filled tank containing
a concentric Plaster of Paris shell to mimic the skull. Mean localisation errors for 38
simulated perturbations were 5.82.1mm and 15.96.3mm respectively for four-shell and
homogeneous reconstruction. For movement of Perspex along the same axes in the tank,
mean localisation errors were 13 7 5 8mm and 20 7 10 1mm. Incorporating shells
in the algorithm resulted in peak impedance changes localised more accurately and less
centrally than when shells were not included.
All four algorithms were tested on 8 human subjects during between 6 and 12 epochs
of exposure to a visual stimulus. Images of visual evoked responses showed no more
consistency across subjects with the new algorithms though some individual examples
were improved.
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