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Image Segmentation Using MRF Models and Gibbs Sampler
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ABSTRACT

In this paper, we propose a new image segmentation algorithm based on the Gibbs sampler. The unsupervised version of the
proposed algorithm is an alternate Gibbs Sampler and Maximizer (GSM), which estimates model parameters based on the current
region label estimates and then, usiné the estimated model parameters, obtains a sample of the region label realization by the
Gibbs sampler. The proposed GSM algorithm is different from the conventional unsupervised segmentation algorithms in that the
region label is updated “probabilistically”, whereas the conventional unsupervised segmentation algorithm updates region label
“deterministically”. Therefore the GSM algorithm has a higher possibility to escape from the nearby local maximum.
Experimental results consistently show that the proposed GSM algorithm yields lower emor rates with the same number of
iterations than the conventional deterministic unsupervised segmentation algorithms.
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Fig. 2. Error rate of the Gibbs sampler (Fig. 1)
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(d) segmented by GSM

Fig. 3. segmentations of a 2-region synthesized image
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Fig. 4. segmentations of a 3-region synthesized image
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(b) noisy image (S/N=1)

(c) segmented by UICM

(d) segmented by GSM

a3 5 4-99 ¢4 929 2%
Fig. 5. segmentations of a 4-region synthesized image
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LT uvIiecm (2.082%6) .
T GSMm _1.96%0)

(o]
0O 2x 4 6 8 10121416 182022249
#* of iterations

O¥ 6. 2-99 9288 FHEA vin

Fig. 6. Convergence comparison of the 2-region image segmentation
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Fig. 7. Convergence comparison of the 3-region image segmentation
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Fig. 8. Convergence comparison of the 4-region image segmentation
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(a) original image {b) 2-region gemented

(c) 3-region segmented (d) 4-region segmented

13 9 GSMY e & ot A9gY B Y
Fig. 9 Natural image segmented by the GSM algorithm
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