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Joint inversion by Bayesian method of fractional order and diffusion
coefficient in time fractional diffusion equation
LIU Yanjie, WANG Yingmei, LI Gongsheng
(School of Mathematics and Statistics, Shandong University of Technology, Zibo, Shandong 255049, China)

Abstract : This paper deals with an inverse problem of determining the fractional order and the diffusion coefficient in
the time fractional diffusion equation from uncertainty quantification using Bayesian method. The joint prior distribu-
tion and the likelihood function were established based on the parameters’ prior information and random noise of the
measured data respectively. The joint posterior probability density function was obtained by Bayesian theorem. The
inversion values of the two parameters were estimated by using Markov chain Monte Carlo (MCMC) algorithm for
the posterior space sampling. The simulation results show that the proposed inversion algorithm, which can obtain
the statistical characteristics of the parameters without depending upon gradient computation and initial choice, is an
effective statistical inversion method.
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