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Abstract 
 

Advance in imaging technology has allowed biological structures at all scales - ranging from 
proteins to organs - to be captured in digital forms. Biologists and medical researchers are often 
interested in questions like "where is structure X in the image?" or "how do the structures in two 
images compare?” Current methodologies are often hampered by practical challenges such as 
the complexity of the biological structure, low imaging resolution, and noise. In this talk, I will 
present the novel use of two geometric tools that we found particularly suited for modeling and 
understanding a class of structures in bio-medical images. The first tool is the medial skeleton, a 
shape descriptor that captures and differentiates shape elongations, such as the tubular and 
plate-like parts commonly found in anatomical and microscopic forms. The second tool is the 
subdivision mesh, a hierarchical geometry that has unique advantages for deformable 
registration and spatial data mining among anatomical images. I will demonstrate the successful 
application of these tools in several major projects in bio-medicine, such as identifying virus 
structures and mapping gene expression patterns. 
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