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=Abstract=
Impedance Tomography using Internal Current Density Distribution

Measured by Nuclear Magnetic Resonance
Soo Yeol Lee, Eung Je Woo, Chi Woong Mun*

In electrical impedance tomography (EIT), we use boundary current and voltage measurements to
provide the information about the cross-sectional distribution of electrical impedance or resistivity.
One of the major problems in EIT has been the inaccessibility of internal voltage or current data in
finding the internal impedance values. We propose a new image reconstruction method using internal
current density data measured by NMR. We obtained a two-dimensional current density distribution
within a phantom by processing the real and imaginary MR images from a 4.7T NMR machine. We
implemented a resistivity image reconstruction algorithm using the finite element method and sensi-
tivity matrix. We presented computer simulation results of the image reconstruction algorithm and fur-

ture direction of the research.
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Fig. 1. Two-dimensional phantom used in the experiments.
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Fig. 2. NMR imaging pulse sequence.
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Fig. 3. NMR images of the phantom.
(a) Real part and (b) imaginary part.
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Fig. 4. (a) Phase image (—=—~ +n). (b) image of the magni-
tude of current density.
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Fig. 5. (a) Finite element model of the phantom.

{b) Computed current density distribution of the homogeneous
model with 100 Q-cm.
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Fig. 6. (a) True resistivity image for computer simulation.
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(b) Reconstructed resistivity image using only diagonal ele-
ments of S matrix. .

(c) Reconstructed resistivity image using all elements of $ mat-
rix.
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