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Abstract: Following the lead of the EIT research groumvestigational prototype, and for each of the cases agpli
at Rensselaer Polytechnic Institute, we have designed #mel optimal current patterns, as generated by a geomet
implemented a system comprising 32 independent currepécific finite-element model and EIDORS [5].

sources, in which it is possible to apply current patterns % Results

timizing distinguishability. One potential technical pro

lem is that we are measuring voltages on current-carry@ computed the standard deviations of the changes in vc
electrodes, giving some sensitivity to time varying skirdges vs. a reference data frame, in mV, for the optimal p:
electrode impedances. We demonstrate here an algorithii¢td Set, with and without compensation for changes in ski
estimate simultaneously changes in the medium and tirgéectrode impedances. We also synthesized the voltay

varying skin-electrode impedances. that would have resulted from application of adjacent cu
. rent patterns, measuring voltage differences betwees pe
1 Introduction of electrodes not carrying currents. We found that tr

Most of the electrical impedance tomography systems di&ponderance of the voltage differences for the optim
veloped to date, with the notable exception of the groRgtterns was due to changes in skin-electrode impedan
at Rensselaer Polytechnic Institute (RPI) [1, 2], have bedf that these changes could be estimated and comp
based upon pairwise current patterns utilizing a single c§ted. The adjacent patterns were largely immune to sk
rent source. These systems have the advantage of relfifétrode impedance changes, but, for the same maxir
simplicity, but a significant disadvantage is that the carrecurrent, smaller changes in voltage were induced, thus
patterns utilized are not optimal with respect to maxingzifarger SNR would be required for imaging. The results al
distinguishability [3]. summarized in Fig. 1.

One technical issue involved in utilizing the opti-
mal patterns and multiple-electrode excitation is that-vol
age changes are induced by time-varying skin-electrods,,,
impedances. We have developed algorithms, similiar t,,
those described previously [4], but with significantly re-§o.3
duced computational complexity, to simultaneously esti-goz
mate time-varying skin-electrode impedances and chang: °* 001
within the body. % 50 100 150 200 % 50 00 150 200
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2 Methods (@ (b)

. . . . Figurel: Standard deviations of difference in voltages of a give
2.1 Edtimation and compensation of skin-electrode frame from a reference frame, in mV, for optimal patternshvitt

impedances compensation (a), with compensation, and adjacent cupant

We assumed that electrode skin-electrode impedances c&Iff (b).
be modeled as being due to a discrete complex circuit
element coupling the electrode to the body. Given tids Conclusions

model, the Jacobian of voltage changes with reslOeCtIrt10conclusion, it is possible to probe the body with “opti-

time-varying changes in the value of this discrete elemepk» current patterns and to measure on current-carryil
could be computed explicitly for a given pattern set. Welectrodes, but careful consideration needs to be taken
could then compute the skin-electrode impedance changlegnges in skin-electrode impedances.

responsible for a set of voltage changes directly using-lqueferenC%

squares methods.
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