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Image reconstruction for electrical resistance tomography based
on atomic orbital search algorithm

Wang Meng, Han Shuyue, Shi Yanyan, Cui Yan, Liu Zhenkun, Wu Xuebing

(School of Optoelectronic Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: Owing to ill-conditioned and nonlinear features of the inverse problem in electrical resistance tomography
(ERT), reconstructed images show poor quality. To solve this problem, this paper presents an image reconstruction method
based on the atomic orbit search(AOS) algorithm. Firstly, the original conductivity distribution is taken as the input of the a-
tomic orbit search algorithm, and the positions of candidate solutions in the search space are randomly initialized. Secondly, the
search space is divided into several hypothetical layers, and the distribution positions of candidate solutions are determined by
the probability density function. The positions of electrons are iteratively adjusted based on the interaction of photons, parti-
cles, or magnetic fields to minimize the energy of the entire system. Then. the candidate solutions in each imaginary layer are
compared, and the solution with the smallest objective function value is selected as the optimal solution of the whole search
space which is the correction information of the conductivity distribution. The original conductivity distribution is corrected to
obtain the optimized reconstructed image. Finally, the effectiveness of the proposed method is verified by simulation and experi-
ment. The quality of image reconstruction under the noise condition is also evaluated.

Keywords: clectrical resistance tomography; conductivity distribution; image reconstruction; optimization with atomic

orbital search
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Fig.S1 Measuring principle of ERT Fig.S2 The schematic diagram of electron transitions in atoms
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Fig. S3 Flowchart of image reconstruction method based on AOS algorithm for ERT
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Fig.S6 1Image reconstruction results of the nine models
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Fig. S7 Image reconstruction results of different models under 30 dB noise condition
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Fig. S8 Image reconstruction results of different models under 30 dB noise condition



