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Fig. 1 In1t11 image sequences
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Fig. 3 Restored results using the algorithm proposed in this
paper(8=0.001,06% =2,2=10,K=15)
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Fig. 4 Restored results using EM algorithm(s% =2,2=10)
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Restoration of 3-Dimensional Microscopical Images Based on Markov

Random Field with Adaptive Regularization Parameter
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Abstract: An algorithm based on Markov random field model for 3-Dimensional microscopical image
restoration with adaptive choice of regularization parameter is proposed. And its performance is illustrated
with synthetical and real biological data. To preserve the discontinuities during the restoration process,an
additional edge penalized term with Markov prior probability is taken into account in the cost function. The
regularized parameter is automatically updated based on the current iterative results during the iteration
process. Experiments show that the proposed algorithm has the ability of preserving discontinuities while
estimating the original images from degraded ones. In contrast,although the EM algorithm has the ability
to effectively remove interference between layers, it also lost lots of detail information of the original
images.

Key words: Image restoration; Edge preservation; Markov random field; Gaussian point spread function
(PSF) ;Computational optical sectioning microscopy (COSM)
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