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Abstract

Electrical impedance tomography(EIT) is wuseful imaging technique which
reconstructs internal resistivity distribution based on injected currents and
measured voltages. In EIT, to get satisfactory reconstruction results, it is
important to use reliable current-voltage data as well as good inverse algorithm.

Therefore, various methods have been developed for checking EIT system.
The main objective of existing methods is to evaluate and optimize the EIT
system to obtain reliable measurement data. However, most methods need extra
cost and time for test.

In this paper, modified Gauss—Newton method based on random sample
consensus(RANSAC) is proposed to reconstruct the internal resistivity
distribution with trustworthy measurement data. Some incorrect data are
extracted from measurements and they are excluded in the reconstructions. In
the modified Gauss-Newton method, residual error equation and sampling
scheme are proposed to detect fault electrode.

To evaluate the performance of the proposed method, numerical simulation and
experiment are performed and reconstructed results are compared with
conventional Gauss-Newton method. From reconstructed results, the proposed

method shows good performance in the reconstructions.
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{case 1)

(case 2)

(case 3) #

Table 1 E40°] Tl & W HU3 =] IE, CC, RMSE #

case 1 case 2 case 3
T (b)
(c) (d) (c) (d) (c) (d)
IE 0.1559 0.1757 0.1556 0.2544 0.1596 0.2310 0.1592
CC 0.6548 0.4397 0.6610 0.1647 0.6209 0.4200 0.6319
RMSE 0.0036 0.0142 0.0035 0.0377 0.0050 0.0539 0.0031
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gt A=o] & wl MGN
Table 3 34 o] F 7 & W HY3 J3E9 IE, CC, RMSE %t
case 1 case 2 case 3
T (b)
(c) (d) (c) (d) (c) (d)
IE 0.1467 0.1666 0.1481 0.2418 0.1490 0.2561 0.1495
CC 0.6793 0.4976 0.6691 0.2895 0.6605 0.2026 0.6614
RMSE 0.0053 0.0120 0.0054 0.0460 0.0062 0.0446 0.0052
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Table 4 34 o] A 7] & v HU3 4=
case 1 case 2 case 3
T (b)
(c) (d) (c) (d) (c) (d)
1IE 0.1738 0.1962 0.1735 0.2425 0.1761 0.2715 0.1770
CC 0.7869 0.6653 0.7864 0.5718 0.7823 0.4402 0.7867
RMSE 0.0146 0.0199 0.0156 0.0648 0.0141 0.0668 0.0127
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