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Influence of the electrodes’ number on the reconstructed images
quality is investigated based on Gauss-Newton algorithm for EIT

Song Zhenzhong Zhang Suqin Yang Yishuo Tian Ji Huang Yuyu
(Shizhen College of Guizhou University of Traditional Chinese Medicine, Guiyang 550200, China)

Abstract: Electrical impedance tomography (EIT) is a safe, noninvasive, inexpensive, and convenient novel imaging
technology. It reconstructs the internal conductivity distribution of objects by measuring boundary voltages. In order to
further improve the quality of the reconstructed images for EIT, the influence of the electrodes’ number and finite
elements numbers are analyzed by using Gauss-Newton algorithm for the quality of reconstructed images. The quality of
the reconstructed images is evaluated by using correlation coefficients. The simulation results show that the quality of the
reconstruction image is better under the condition that the number of electrodes is increased. Here, the number of finite
elements is kept constant. At the same time, if the number of electrodes remains unchanged, the contour shape of the
target object is closer to the true value in the case of increasing the number of finite elements. However, the quality of
the reconstruction image is slightly worse. The simulation analysis provides a reference for the design of EIT system in
this research. Furthermore, it is a reference to select the electrodes number and finite elements number for EIT system,
and to improve the quality of EIT reconstructed images.
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Fig.1 Diagram of an electrical impedance tomography system
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Fig. 2 Principle of electrical impedance tomography technology
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Fig. 4 Simulation results of a single central object
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Fig.5 Simulation results of a single edge target object
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Fig. 6 Simulation results of two edge target objects
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Fig. 7 Simulation results of three edge target objects
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Table 1 Correlation coefficient of a single central object
B K/ AR KL Mesh 256 Mesh 1024 Mesh 2304
8 MLtk 0.836 0 0.848 9 0.8515
16 HLK 0.912 8 0.8815 0. 865 2
32 HLH 0.910 6 0.876 8 0.859 9
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Table 2 Correlation coefficient of a single edge target object

K/ WA KL Mesh 256 Mesh 1024 Mesh 2304
8 HL 0.797 7 0.799 7 0. 806 0
16 HL) 0.909 5 0.907 9 0.903 6
32 ML 0.929 9 0.909 0 0.904 6
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Table 3 Correlation coefficients of two edge objects

HL BB/ AR B0 Mesh 256 Mesh 1024 Mesh 2304
8 HLK 0.8317 0.836 5 0.837 3
16 Hi ) 0.8719 0.887 7 0.888 1
32 ML 0.922 5 0.903 5 0.898 5
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Table 4 Correlation coefficients of three edge target objects

BB/ PIA% B Mesh 256 Mesh 1024 Mesh 2304
8 MK 0.757 7 0.765 7 0.765 4
16 Hi K 0.886 6 0.884 6 0.879 1
32 HLik 0.912 1 0.886 3 0.881 1
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