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MULTI-SCALE IMAGE SEGMENTATION BASED ON
CONTOURLET-DOMAIN HIDDEN MARKOV TREES MODEL

SHA Yu-Heng, CONG Lin, SUN Qiang, JIAO Li-Cheng
(Institute of Intelligent Information Processing and Key Laboratory for Radar Signal Processing,
Xidian University, Xi’an 710071, China)

Abstract :Based on the statistics characteristics of contourlet coefficients, a new multi-scale image segmentation method
( CHMTseg) combining Contourlet domain hidden Markov trees model with multiscale Bayesian approaches was presented.
A novel weighted neighborhood model was given for preserving more inner-scale information in Contourlet domain. The pixel
level segmentation based on Gauss mixture model and the multiscale fusion method based on the new contextual model were
provided. In experiments, synthetic mosaic image, aerial image and SAR image were selected to evaluate the performance
of the method , and the segmentation results were compared with wavelet domain HMTseg method. For synthetic mosaic tex-
ture image, miss classed probability was given as the evaluation of segmentation results. Experiment results show that the

method not only has better performance in edges and anisotropy information detection but has lower missed classed probabil-

ity, and it can achieve satisfied segmentation results for real images.
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Fig.1 Two-state Gaussian model and the approximation of Contourlet coefficients (a) two-state, zero-mean Gaussian
mixture model for a random variable ¢  (b) Contourlet coefficients histogram of Barbara image
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