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( Development of Novel on-line Landweber Algorithm for Image
Reconstruction in Electrical Impedance Tomography )
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Abstract

Electrical impedance tomography is an imaging modality for determining the electrical properties inside a domain. Small
currents are injected and the resulting voltages are measured through the electrodes. The internal electrical properties are
reconstructed based on these voltage and current data. In this paper, a novel on-line Landweber algorithm was developed
to fast estimate the resistivity distribution in the inverse calculation. Additionally, to enhance the reconstruction
performance, a step-length was computed from the eigenvalue of the weighting matrix. The numerical experiments have
been performed to evaluate the reconstruction performance of the proposed method.
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Fig. 2. Reconstructed images for case 1: (a) frue
image, (b) image by iLW, (c) image by oLW1
and (d image by oLW2. The black circles in
the images represent the true position of two
targets.
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Fig. 3. Reconstructed images for case 2: (a) true image,
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image by oLW2. The black circles in the images
represent the true position of four targets.

o] K=50 1 Faol
a1, % 2Ad)E o] E=wollA AYS on-line €Al E
ol oLW2 WS 283t K=50Y o d& 549 o
& HEdY

Fet o g LW W oLW1 WS Fdst A}
SH 24 AR e T 2A AASAY] "ol 1
g 2(b)ok 19 2(0)¢F o] HdE G A= A
Tdsta, B9 GAAME T oY HAHEC] i ¥
A Bol MR AZAE 9= ZAMFE BTk shARk
oLW2 #ollx= 2 (1525FH Arkd 24 A #%
S AR, o A a9 2D 2ol ILW WY



298 &7 oA

o

:V‘:HrEMOL

3} oLW1

ol
o L

24
ot
Ol
w M
rlO %o,
o

I
o
o2

o

ox.
o

of H
18

£

2 N Hr

N
-
=

e
=
[
@
S

o Z o

roox Moo
rE o &

>

ofo ok

2 e
2

N o

£
w
e

=

[ETIN
=

o%

to rir wo r2 o
o

T
k)

= WA e ool glolA
A2, iLW W3 oLWI1
a8 39 28 3(c)9 2ol

29 g HFE ZvelN mH,
oLW1 W3} Hlaa) A oLW2 WA=
Aol wr} ‘371] THH ol UrEMJ_ AL E@
L A

t

RS ")

A

=
=

f

TN
i
o

o,

32

v =

TN

i
o
=

I

in)
&=

o%

st

1. 5 7K Alvlz|2o0 of
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Image errors(IE) and correlation coefficients(CC)

for cases 1 and 2.

Table 1.

case 1 case 2

h
methods E

0.137
0.137
0.125

cC
0.762
0.762
0.813

IE
0.169
0.169
0.144

CcC
0.754
0.754
0.838

iLW
oLW1
oLW?2

v
ar

Z

2.
Table 2.

AEZM ALkl A 12| Fol| CHsh ATzt
elapsed times for each method in the inverse
calculation.

methods
iLW
oLW

elapsed time
0.196 s
0.951 ms
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