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Abstract: In the biological tissue electrical impedance tomography (EIT) technique, the distribution of dielectric and
electrical properties exhibits uncertainty. Thus, it is important to study the reconstruction method in a probabilistic
framework. Herein, we proposed a parameter inversion method based on alternative models and Bayesian inference
for the uncertainty inversion of resistivity in EIT and large computational load issue in the forward problem-calling
process. First, the Kriging model, backpropagation (BP) neural network model, and radial basis function (RBF)
neural network model were established for EIT forward problem calculation using the Latin hypercube sampling
method for training a four-layer concentric sphere head model, and the RBF neural network alternative model with
the highest accuracy was identified. The results show that alternative models greatly improve computational efficiency
under the condition of guaranteed computational accuracy. Then, the resistivity in EIT was inverted based on the dif-
ferential evolutionary adaptive multichain parallel DREAM _zs algorithm under the Bayesian inference framework and
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the DREAM _kzs algorithm that incorporates the Kalman excitation suggestion distribution based on the DREAM._ zs

algorithm. The results show that both algorithms can perform effective inversion, and the DREAM_kzs algorithm has

a faster convergence speed and higher recognition accuracy than the DREAM _zs algorithm. Moreover, the higher the

sensitivity, the better the parameter inversion; thatis, the inversion effect is the best for the scalp, followed by the

skull, brain, and cerebrospinal fluid. Further, a chest simulation model based on real computed tomography images

was constructed, the RBF model was used as the forward problem alternative model, and image reconstruction of

the resistivity distribution of normal lung tissue and two lesion cases was performed using the DREAM zs and

DREAM _kzs algorithms. The results show that both algorithms are effective in inversion, the performance of the
DREAM_kzs algorithm is better than that of the DREAM_zs algorithm, and the inversion effect of the outer element

is better than that of the inner element. The simulation results show that the method based on alternative models and

Bayesian inference can realize the effective inversion of the EIT resistivity, which is expected to provide a basis for

clinical applications.

Keywords: electrical impedance tomography (EIT) ; alternative model; Bayesian inference; resistivity inversion;
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