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Abstract: The scalp and skull conductivities.{ osx table). Compad to the reported values [l]os IS
respectively are determined from Electrical Impedancsignificantly larger, whiles, is at the low end of the ran
Tomography EIT) data using the Gauss-Newton methasf previously reported values f- It should be noted thi
(GN). Our best estimates ef;cand o are0.58 S/m and the ¢ values determined here are effectively from
0.008 S/m respectively. It is necessary to use the true hghdle head, in contrast to the small selected regions
geometry in [1-4]. The surface plot of the error term in our itera
procedure is shown in Fig.1, showiaglistinct trough ir
the region of the preferred valudhe dependence asy,

Although many authors have reported in vivo values fi§rWeak in the range 0.4-0.8 S/m, while being much r
6< andcs, Most of them refer only to particular regions Gtrongly dependent o in the region 0.008-0.010 S/m

the head For example, it is reported in [1] that; in a
selected region is 83 S/m, and ir[2-4] thatogin various
regionsis in the range 0.0078-0.0801 S/m EIT, where |s|\é|t?ge:§ (ref:rr]iesrgfg = l'\sﬂo(:?ffc Il\sﬂo(i(rjod?c
the whole head is modelled, it is typical to set all regioas D D D o

of each tissue to a single conductivity value. Here pf&sab Sdgt&dg(z)g (;)6:«:&6832 (())1';3%221 gdgt&dgg
determiness, andog by comparing experimental EIT datgoskul{ == — = —

- . . < LErT 0.28:.008 | 0.28:.008| 0.32t.005| 0.33t.012
with sucha model. Our approach is to fit a geometrically

. The value represents in the fahof meanzstandard deviatior
accurate head model having two unknowsigsandosgy, to
aset of real measurements by performing a few iterations oSkull (S/m)

1 Introduction

Table: The evaluated (S/m) and prediction relative errbr

of the Gauss-Newton method to regress the measurer L 048
into the model. Th&N formula to evaluate is shown in -8‘3‘2
(1) whereo is [oss0sd, J is the 2-parameter Jacobian g .033
Vmeas IS the measurement vector, ang i¥ the model '822
prediction fore;, and i is the iteration index. 018
. 013
010 =0+(373) 13T WV V1) (1) oo 0.5.008
0. i "~ 003 - P
: 0.4
2 Methods siatsm O oz ecap sim) 02 04 06 O

cScalp (S/m)

Three measurement trials on a single human subject wWaggre 1: The relative error from the variation 6fc andog,
carried out on three different datdsIT measurements

were recorded at 100 frameper second with 32 1he evaluateds values from Model2 and 3, no
electrodes Three head models (called Modell, 2, and 8yPiect specific models, are different to Modell and
having 338k, 396k, and 53k elements respectively w&&0rs are higher. The estimation from Model3 is clos;
used. Model 1, the geometrically accurate head model &t from Modell, probably since their geometry is g

the subject, was available from MRI scans. In this modgifnilar (despite the relatively poor mesh refinemen‘
both isotropic and anisotropiasga; Gtangental ratio of Mﬁdel?’)' de‘?e'z IS giome_ztrlcally d|f|fe(;ent tr? both of
1:10) skull conductivities were implemented fopther models; even when it was scaled to the sameas

comparison The sensitivity of the method to varioud10dell the estimatedss. and oy values are 0.29 ar

effects was tested and found to be small: by simulati@0137 S/m, close to the results in the table.

the dependence of the results on electrode shape ”dConcIusions

position, and on contact impedance, was found to be

small, of order 1%; experimentally, the results obtaingde find that the determination of the scalp and <

from multiple installations on the same subject @wnductivities by using EIT are strongly dependent or

different days also varied by about 1%. true head geometry, necessitating the use of sul
By carrying out a large number of simulations with gpecific anatomical scanby MRI and CT. The resul

wide variety of conductivity values for CSF, grey mattgibtained using such a subject-specific model

and white matter, and studying the resulting correlatiopnsistent with values in the literature [5,6].

with scalp and skull conductivity results, we conclude that

there is no significant dependence of our results upon REferences

accurac}l. of the CSF, grey matter and white mat}?]r Burger, H. C., Milaan J. BActa Medica Scandinavica CXIV, 1943
conductivity values. [2] Akhtari, M., et al Brain Topographyl4(3): 151-167, 2002
Equation (1) was employed to evaluatewith 15 [3] Hoekema, R., et al. Brain Topography 16(1):382003

iterations (boths are finally converged)rhe estimateds, [ ;ggg gc}bgt alEEE Transon Biomedical Engineering5(9): 2286-
andc_fsk are 9-58 S/m a_nd 0-098 S/m,_ respectively, for bgg concalves, S. 1., et al. IEEE transactions on Biomedical
the isotropic and anisotropic versions of Modell (see Engineering50(6):754:767, 2003

[6] Baysal, U., Haueisen J., Physiol. Me25737-748, 2004



