Multiscale Modeling and Analysis of Mouse Brain Microstructure
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Extracting and integrating morphological information from mouse brain microstructures from multiple staining modalities and multiscale imaging poses a formidable challenge. To this end, we have been developing algorithms for image processing, 3D fiber tracking, and interactive visualization using self-orienting surfaces. These methods are equally applicable to different imaging modalities/scales, and can help us see the linkage between the different scales. Observing our initial data has also provided us with some insights on how to integrate data from different scales. For example, we discovered rich textures in 3D within the light microscopy data set, providing an intermediate scale description, that nicely map to the atlas-level magnetic resonance microscopy data. In this vein, we are developing texture segmentation algorithms to automate the mapping process. We have also developed surface reconstruction algorithms for converting contour-based standard atlases into a surface-based volumetric atlas to register and to organize the data we obtain through our imaging instruments. In the future, we will expand the modeling component of our project to provide standardized stochastic models for different objects within the 3D morphological data sets.

