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Fast image reconstruction algorithm based on Bayesian estimation

theory for electrical resistance tomography
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Abstract; To solve the ill-posed problem in electrical resistance tomography ( ERT) technology, this paper proposed a one-step
dynamic image reconstruction algorithm based on Bayesian theorem, it which was different to the existing ERT image reconstruction
algorithms. Based on the basic theory of resistance tomography, it solved the sensitive field mathematical model by finite element
method to obtain the sensitivity matrix and project data. Next,based on analysis of Bayesian theorem, it derived one-step dynamic
reconstruction algorithm model. And it was taken into account statistical information including the prior probability of permittivity
distribution and the noise information which was applied for image reconstruction. Finally, it researched the function of impact fac-
tors including the prior probability parameters and different signal-to-noise ratio( SNR) to reconstructed result under different dis-
tribution. Meanwhile , the presented method was compared with Gauss-Newton iteration and Bayesian iteration methods. The results
show that this algorithm gets better effect in the precision and speed than others iteration methods.
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