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Unsupervised Image Segmentation Algorithm Using
Markov Random Fields

Jae-Hyeon Park'

ABSTRACT

In this paper, a new unsupervised image segmentation algorithm is proposed. To model the contextual information presented
in images, the characteristics of the Markov random fields (MRF) are utilized.

Textured images are modeled as realizations of the stationary Gaussian MRF on a two-dimensional square lattice using
the conditional autoregressive (CAR) equations with a second-order noncausal neighborhood. To detect boundaries, hypothesis
tests over two masked areas are performed. Under the hypothesis, masked areas are assumed to belong to the same class
of textures and CAR equation parameters are estimated in a minimum-mean-square-error (MMSE) sense. If the hypothesis
is rejected, a measure of dissimilarity between two areas is accumulated-on the rejected area. This approach produces potential
edge maps. Using these maps, boundary detection can be performed, which resulting no micro edges. The performance of
the proposed algorithm is evaluated by some experiments using real images as well as synthetic ones. The experiments
demonstrate that the proposed algorithm can produce satisfactory segmentation without any a priori information.
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