Journal of The Institute of Electronics and Information Engineers Vol.54, NO.4, April 2017

= 2017-54-4-12

A7) dud X~ G0
A o

https://doi.org/10.5573/ieie.2017.54.4.91
ISSN 2287—5026(Print) / ISSN 2288—159X(Online)

( Development of Inverse Solver based on TSVD in
Electrical Impedance Tomography )

71

%
= A A

[e)

=

Q) *

3,7]

=

%

of **

-

(Bong Seok Kim, Chang 1l Kim, and Kyung Youn Kim®)

o ok
- =
A7) duda d5Ey e 2ol gwe H3E AFES Sd FY9E AR SAHE AY dolEE sutew v
219 TAS BEES Esls vgy 7)solt) o] E=RdAE A7) dds gEEg WA dvkA Tikhonov %AS zte
HEAE Ei EHE 2XE B 98 ddw Solgk vl 7wl HEAl e Adsidh Al AL S Fol7]
e I 2HYPE S Ay FEo| A R A7) HAgE Solgt wal WS ALk Aot W ATS 355
Aol modgy AEAES FIsta BYEARE vk
Abstract

Electrical impedance tomography is a nondestructive imaging technique to reconstruct unknown conductivity distribution
based on applied current data and measured voltage data through an array of electrodes attached on the periphery of a
domain. In this paper, an inverse method based on truncated singular value decomposition is proposed to solve the inverse
problem with the generalized Tikhonov regularization and to reconstruct the conductivity distribution. In order to reduce
the inverse computational time, truncated singular value decomposition is applied to the inverse term after the generalized
regularization matrix is taken out from the inverse matrix term. Numerical experiments and phantom experiments have
been performed to verify the performance of the proposed method.
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Fig. 1. Reconstructed images for numerical experiments. First column -true images, second column-images by CSVD,
third column —images by MSVD and fourth column —images by TSVD. The black lines in the images represent the
true positions of bubbles.
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Fig. 2. Reconstructed images for phantom experiments. First column - true images, second column-images by CSVD,
third column —images by MSVD and fourth column —images by TSVD. The black lines in the images represent the
true positions of bubbles.
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