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Accurate reconstructions of anatomical structures and measurement of their physiological properties 
from patient images can greatly aid in many medical scenarios: guiding surgical procedures for tissue 
resection with minimal collateral damage; identifying significant changes in shape between normal and 
diseased populations; and tracking temporal changes in structures during development or in response to 
treatments.  Novel computer vision and machine learning techniques are providing robust, automated 
tools to recover detailed models of a wide range of anatomical structures, especially in the brain.  
Segmentation tools learn statistical models of structure appearance, spatial layout, and shape, and use 
them to guide the extraction of subtle anatomical structures from new imagery.  Clustering methods 
model variations in shape and appearance of structures within individual subjects and across 
populations of subjects, and use these variations to isolate significant differences between populations.  
The utility of these methods will be demonstrated in applications of image-guided surgery, as well as 
population studies from schizophrenia, multiple sclerosis and other diseases. 
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