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Graph-Based Hierarchical Clustering Method for
Automatic Brain MR Image Segmentation
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(1. Department of Mathematics, Sun Yat-sen University, Guangzhou 510275, China;
2. Department of Electronic Communication Technology, Shenzhen Institute
of Information Technology, Shenzhen 518029, China)

Abstract: A graph-based hierarchical clustering ( GBHC) method for brain MR image segmentation is
presented. Firstly, the standard graph-based method is applied to produce a coarse segmentation of brain
MR image. However, the segmentation result of the graph-based method is over-segmentation because of
the complicated structure of brain. So, we apply an adaptive function to control the value of parameter k

in the graph-based method, which integrates the information from the high-frequency subbands of dual-

tree complex wavelet transform. Then, the hierarchical clustering method is used to merge the over-seg-
mented regions in the segmentation result. The method is validated by extensive experiments using real
T1-weighted MR images, and compared with the state-of-the-art algorithms.

Key words: graph-based method; dual-tree complex wavelet transform; image segmentation; brain MR

image; hierarchical clustering method
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Fig. 1 The segmentation results of four slices from the real brain MR image 100_23 using GBHC method

Upper row; slice images. Second row; GBHC segmentation results. Third row: ground wuth
Columns; (a) slicex = 15, (b) slicex =25, (c) slicex = 35, (d) slicex = 45
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