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A Region-determined Hierarchical Markov Model and Its MPM Algorithm
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Abstract
puting complexity and better result than its iterative counterpart of noncausal MRF model, since it has causality property

The noniterative algorithm of discrete hierarchical Markov random field (MRF) model has much lower com-

between layers. However, traditional hierarchical MRF model always results in the block artifacts and discontinuous edges.
In this paper, a new region-determined half tree hierarchical MRF model is proposed and its region-determined maximizer
of the posteriori marginals (MPM) algorithm is inferred. Based on over-segmentation of the watershed algorithm, the
proposed model converts pixel probabilities between layers into region probabilities and obtains the final segmentation.
The experiments on supervised SAR image segmentation demonstrate that the proposed method performs better than

the pixel-based hierarchical model as well as the Gibbs sampler with the single resolution model.
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Fig. 4 (a), (e) are 256 X 256 and 419 X 380 original images, respectively; (b), (f) are obtained by the Gibbs sampler
with the single resolution model; (c), (g) are obtained by the pixel-based hierarchical model; (d), (h) are obtained by the

proposed model.
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Fig. 5 (a), (c) are 257 X 254 and 256 X 256 original images, respectively; (b), (d) are obtained by the proposed model.
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Table 1

Segmentation results for synthetic image

Synthetic image rate of error label

Running time (s)

The single resolution model
The Pixel-based model

The Region-determined model

0.02529326 74
0.00634831 145
0.00503199 137
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