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Distribution estimation of hyperparameters in Markov random field
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We proposed a method of distribution estimation of hyperparameters in Markov random field (MRF). This
study was motivated by various kinds of image data in natural sciences thanks to recent advances in measurement
techniques. The MRF model is used for image processing, and its hyperparameters must be adjusted to improve
the performance. It is important that the hyperparameters appearing in data analysis represent physical quantities
such as diffusion coefficients. Indeed, many frameworks of hyperparameter estimation have been proposed, but
most are point estimation that is susceptible to stochastic fluctuations. Then, distribution estimation is required
because it allows you to evaluate the confidence you have had in point estimates. We used a solvable MRF model
to investigate the performance of our distribution estimation method in simulations. By using our method, we
discussed the trade-off problem between the number of pixels and the number of observations caused by the limited

observation time.
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