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Remote sensing image segmentation based on spatially
constrained Gaussian mixture model with unknown class number

ZHAO Quan-hua, SHI Xue, WANG Yu, LI Yu
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Abstract: In view of the traditional Gaussian mixture model (GMM), it was difficult to obtain the number of classes and
sensitive to the noise. A remote sensing image segmentation method based on spatially constrained GMM with unknown
number of classes was proposed. First, in the built GMM, prior probability that represented the membership between a
pixel and one class was modeled as a Markov random field (MRF). In order to improve the sensitivity of noise, the
smoothing factor was defined by combining the a posterior probability and the prior probability of neighboring pixels.
For estimating the number of classes and the parameters of model, the reversible jump Markov chain Monte Carlo
(RIMCMC) and maximum likelihood (ML) estimation were employed, respectively. Finally, by minimizing the smooth-
ing factor the final segmentation was obtained. In order to verify the proposed segmentation method, the synthetic and
real panchromatic images were tested. The experimental results show that the proposed method is feasible and effective.
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