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Electrical impedance tomography imaging algorithm based on
eight-modeexcitation mode data fusion

Ding Mingliang Song Juan Zhao Shufei Yu Zhangwei
(School of Engineering, Qufu Normal University, Rizhao 276826, China)

Abstract: Electrical impedance tomography ( EIT) is a non-destructive visual detection technology, with no radiation, real-time,
portable, low cost and other advantages, currently widely used in industrial testing and medical monitoring. But EIT technology also has
low resolution and other shortcomings, which also greatly limits the rapid development of EIT technology. In this paper, aiming at the
problems of unclear number of internal targets and excessive artifacts in the reconstructed image due to the “soft field” effect and under
characterization in the process of electrical impedance imaging, this paper proposes an eight-modal data fusion electrical impedance
imaging optimization algorithm, according to the characteristics of the eight excitation models of each imaging, with the help of the
correlation coefficient between the reconstructed image and the actual distribution, the weight matrix is fused with the measurement value
matrix obtained in eight single modes. The matrix was then used by the Tikhonov regularization ( TR) algorithm for imaging. The
simulation results show that the algorithm can effectively improve the resolution of the reconstructed image of the Tikhonov regularization
algorithm, and the correlation coefficient of the reconstructed image after fusion is increased by 19. 86% on average, and the relative
error is reduced by 28. 89% on average. This shows that compared with the traditional imaging under eight single models, the algorithm
proposed in this paper has improved the number, size and position accuracy of reconstructed image targets, which provides a new
theoretical basis and technical reference for EIT technology in the application practice of medical and industry and other fields.
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Fig.2  Multi-target imaging effect under eight single excitation modes
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Table 1 Summary of eight modal indicators
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Fig.3 Weight matrix training schematic diagram
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Fig.4 Flowchart of data fusion algorithm
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Fig.5 Comparison diagram of eight-mode fusion with the same number of targets and different positions

04 04
03 03
go02 S02
0.1 0.1
O Tm w2 mm B T am B By A

Ko KR 1~4 TERLE ST RS SARN T 8 F B — XAy FR AR A

Fig. 6 Index change rates of reconstructed images of models 1~4 under the fusion algorithm relative to the eight single modes
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Table 2 The index change rates of reconstructed images of models 1~4 under the

fusion algorithm relative to eight single modes (%)
[l R 2 i 3 A 4
[ 52
CcC RR CcC RR CcC RR CC RR
1 15. 11 25.17 13. 19 10. 31 13.52 9.26 13. 44 22.17
R 2 13.68 28.00 12.30 8.52 11. 66 7.93 11. 07 19. 10
1t 3 13.99 30.77 12.53 9.18 12.92 15.43 11. 85 20. 19
K 4 15.39 32.96 13.23 9.12 15.52 20. 46 13. 80 23.54
ik 5 17.12 34. 18 14. 30 10. 61 17.99 22.10 15.51 24. 10
6 19. 03 34.05 16.15 16.29 18.41 19.19 16.19 22.86
HZ 7 23.29 33.78 20. 38 25.85 20. 58 16. 62 18.34 20.97
= 8 28.95 33.86 24. 68 33.42 24.56 19. 19 23.16 23.26
*3 HES-IEREEETHNERZERGEXNT 8 #E—RAWIEHRTHE
Table 3 The index change rates of reconstructed images of models 5~9 under the fusion algorithm
relative to eight single modes (%)
pist AR 5 i 6 iR 7 A 8 A9
* CC RR CC RR CC RR CC RR CC RR
1 13.85 33.79 13.52 9.26 14.96 22.90 13.41 12.73 19. 08 18.59
i 2 12.37 34.77 11. 66 7.93 12.78 24.96 11.97 16.42 15. 36 18. 10
i 3 12.44 37.07 12.92 15.43 12.85 26.77 12.59 19.42 16.71  21.95
1R 4 13.23 38.33 15.52 20. 46 14.21 29. 87 14. 30 22.66 19. 80 25.48
i 5 14. 40 40. 00 17.99 22.10 16. 66 32.43 16. 48 25. 00 23.93 28.15
i 6 15.55 41.38 18.41 19. 19 19. 01 32.88 18. 64 24.98 25.97 29. 12
iz 7 18.09 43.72 20. 58 16. 62 23.45 33.44 21.22 24.16 31.57 30. 14
i 8 21.87 46.21 24.56 19. 19 30. 67 34.38 24.55 27.22 40. 03 31.37




- 290 - BT E S8R %39 %

()

R 33 %%%%%%%
- @ PVVOVVVVIP
- @IV IOP
ATt etetatatetadidi

Q@OOBHOHOOOE

A

=

R

Nl

K7 HbREoE AR A AR AR X L

Fig. 7 Comparison diagram of eight-mode fusion with different number of targets and different positions
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Fig. 8 Index change rates of reconstructed images of models 5~9 under the fusion algorithm relative to the eight single modes
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Fig. 10  The index change rate of reconstructed images of models 10~ 11 under the fusion algorithm relative to the eight single modes



5 6 3]

BT\ S R i 5 14 FiL BEL BT UL AL 3 - 291 -

x4 EE10~11 EREEETHEEZERGHEXN T
8 B — X MIER L E
Table 4 The index change rates of reconstructed images of

models 10~ 11 under the fusion algorithm

relative to eight single modes (%)

e LA 10 I 11

cC RR cC RR
HE 13. 41 14. 80 11.15 0.91
ik 2 11. 65 28.19 10. 11 11.19
3 11.59 32.84 10.77 15.78
i 4 12.31 27.97 11.43 16.79
i 5 13. 68 14.15 11.88 9.89
i 6 15.17 19. 54 13.62 15.25
fE 7 18.02 12. 06 18.56 17.96
i 8 22.57 3.56 27.28 13.03
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