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On Hyperparameter Estimation of Image Restoration
under Spatially Correlated Noise

JUN TSUZURUGI, "t MASATO OKADAtt and SHIGERU EIHOt

We investigated the use of the Bayesian inference to restore noise-degraded images. The
generative statistical models used for the original image and the noise were assumed to obey
multi-dimensional Gaussian distributions. Hyperparameter is required to restore the distorted
image. We use the steady state equations for hyperparameter estimations with maximal pos-
terior marginal criteria. However, when we use the iterative method of the steady state equa-
tions, because the hyperparameter has a singular point, we fail to obtain optimal solution.
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Thus,we propose a new method for sub-optimal solution.
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Fig.1 Artificial original image &€ generated by Eq.(1). The

parameter were N = 642, 3 =0.5, h = 1.0 x 10~ %.
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Noise image: 7-§
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Fig.2 Artificial noise images 7 — € generated by Eq.(8).
The parameter were N = 642, b = 0.75, k = 3.0.
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Fig.4 Dynamics of the hyperparameter estimation about

2-dimensional image. Hyperparameter for original
image were fixed at 8 = 0.5, h = 1.0 X 10~4, and
hyperparameter for noise image were a = 0.5, b =
0.75, k* = 9.0. L = 16. Estimating the hyperpa-
rameters, true values were employed for the original
image. The variance of noise is fixed b=1b=0.75,
and we obtained a and & using iterative procedure.
The iterative procedure emananted, not converged.
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