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Inverse Parameter Problems and its Application to the Functional Type
Tomographies

Eiichi OTOGAWA, Seiji HAYANO, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

With the developments of modern high-speed digital computer, X-ray as well as MRI (Magnetic

Resonance Imaging) tomography is widely used as one of the most effective instruments for

medical diagnosis. On the other side, EIT (Electrical Impedance Tomography) is developing only

for the industrial use. This is because EIT is one of the functional types of tomography, which

require a solution of ill posed system of equations while the X-ray and MRI need not solve such an

ill posed system of equations.

In order to overcome such difficulty in EIT, this paper proposes a new deterministic method,

which consists of a new solving strategy, i.e. GVSPM (Generalized Sampled Pattern Matching) for

the 1ll posed linear system of equations and image processing tool, i.e., convolution strategy to

extract the common parts in the images. As a result, it is revealed that our method promises the

highly reliable tomography.

Keywords: Inverse problem, Generalized Vector Sampled Pattern Matching method,

Inverse parameter problems, Functional type tomography
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Fig.2 Electric Dipole
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Fig.3 Measurable Voltage and Voltage Dipole
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Fig.8 Voltage Distributions obtained by
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Fig.9 Voltage Dipole Distributions obtained
by solving Eq. (3), independently
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Fig. 10 Exact and Evaluated Conductance
Distributions

Fig. 9 I35 BREAEBMS N SH/ELND VAT LR
K& ENE NI GVSPM IEIZ iR T B 5 BRI
Fofik T

Fig 10 X7 8BRS L AB) , DICL-THEDS
NIEER A Z T, Fig. 10 ORI, FNENIEH
IREEESMANFE R LGB RNMEHET HZ L
WL TWD. Ko T, KFUTHRET 2 BROERT-
IC R DEBERNT A — 2 HEERMBEO B Z Y D3R
RES L7

4. F&O

ARFRSUIEIR FICBR AT LZBICA C 2 BIER T
DWRENTETIENTELHICEEL, FoMEE
NEBEIMMGA L LTH|D 2 LT, BERAT A—FH
EMBETH 2 EIT ICERIMET 2 A= #iz e gk
BERE L.

KL CTRBE LI TEDORYEEEZ S I 2 b—va T
XoTHGEL, BAFREREHE. XoC, EIT W%
BEINGA A RERESERACT D 2 & OB HER KR
RES L7z

2 & XM

1) Tian,H. He,W. and Saito,Y. : A Study of
Reconstruction Algorithm for Electrical Impedance
Tomography, The 2" Japan, Australia and New Zealand
Joint Seminar, January Kanazawa, Japan (2002) bpp.
24-25.

2) Murai, T. and Kagawa, Y. Electrical impedance
computed tomography based on a finite element model
IEEE Trans. Biomed. Eng. Vol.32 (1985) pp.177- 84

3)  Endo,H., Hayano,S., Saito, V.

Generalized

and Miya ,K.

vector sampled pattern matching
method— theory and applications Electromagnetic
Nondestructive Evaluation (VI) (Studies Appl.
Electromagn. Mech. 23) ed Kojima, F. (The
Netherlands: 10S Press) (2002) pp.285- 92.

4)  WmE BZ, Z O, B OB, 7R ki, IR E:
P TN RARNE = e vy F U 7RIS K D K R CT
B D AR, FIBUEAE 2 SR, Vol. 22, No.9,
(2002) pp. 71-78.

5) Dong, G., Bayford, R., Gao,S., Saito,Y., Yerworth,R.,
Holder,D., Yan, W. . The application of the
generalized vector sample pattern matching method for
EIT image reconstruction, Physiol. Meas. (2003)
449- 46624.

6)  Saotome, H., Doi, T.

identification  in

Saito, Y. : Crack
materials, IEEE
Transaction on Magnetics Vol. MAG-29, No.2, March,
(1993) pp. 1861-1864.

Hayano, S.,
metallic



