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Abstract:  Diffusion-weighted imaging (DWI) has become a major tool for the in vivo study of connectivity in the human human brain in health and disease. Although DWI tractography methods provide useful information about the connectivity between remote regions of the brain, the segmentation of fiber bundles or tracts that correspond to known anatomical atlases requires additional grouping, trimming, and labeling. Fiber tracking reliability can vary with imaging resolution, noise and patient orientation as well as decreased anisotropy or lesions that occur with disease.  In this talk I will present an alternative approach to the segmentation of the major white matter tracts in diffusion tensor images of the human brain, based on Markov Random Field (MRF) modeling. Unlike tractography methods, this MRF is defined directly on the diffusion tensors at the voxel level. It models fiber crossings and overlaps due to partial volume effect, an essential requirement at current imaging resolution. A prior model of shape and direction guides a full segmentation of the brain into known fiber tracts; additional, unspecified fibers; and isotropic regions. The method has been evaluated on various data sets from an atlasing project, healthy subjects, and multiple sclerosis patients. 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