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Abstract This paper presents a method for extracting brain region according to brain structure and automatic
segmenting brain tissues based only on the brightness distribution of head MR (Magnetic Resonance) images. Our
method is constructed of two steps of brain tissues for quantification of brain atrophy. The first step is to extract
brain regions using LSMs (Level Set Methods) whose parameters are optimized by GA (Genetic Algorithm) to
adapt to the target image. The second step is to segment brain regions using hybridized SOMs (Self-Organizing
Maps) and Fuzzy ART (Adaptive Resonance Theory). Brain regions are segmented with high granularity regions
using SOMs. Subsequently, these regions are integrated with Fuzzy ART while maintaining relations of anatomical
structures of brain tissues and the order of brightness on head MR images. In evaluation experiment using clinical
images, we applied our method to a head MR image database including data of 30 men and women in their 30s—70s.
Extraction accuracy of brain region shows over 90.0 percent in 47 cases. Moreover, segmentation results of brain
tissues revealed a significant correlation between aging and expanding of CSF(cerebrospinal fluid).
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(a) Head MR image
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Fig.1 Head MR image image and brain region.
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Fig.3 The images to calculate fitness function.
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Fig.6 Segmentation results of CFS according to mapping
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Fig.8 Extraction results of brain regions with our method.
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