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Abstract:  

Rapid development of data acquisi�on technology s�mulates 

research on analyzing and processing manifold-structured da-

ta for many problems in medical image analysis, computa�on-

al biology, material science as well as social network. In prac-

�ce, these data might be represented as surfaces in R^3, or as 

point clouds sampled from k-dim manifolds in $R^n$. It is 

challenging to conduct computa�on and further extract intrin-

sic and global informa�on for these data sets, due to the lack 

of natural global parameteriza�on or good basis for represen-

ta�on as problems defined on Euclidean domain. In this talk, I 

will first present our work on surface geometric informa�on 

extrac�on and applica�ons on medical image analysis using 

solu�ons of natural defined PDEs, for instance the Laplace-

Beltrami eigenproblem and its conformal deforma�on, on sur-

faces. A+er that, I will discuss our recent numerical methods 

for solving geometric PDEs on high dimensional manifolds rep-

resented by point clouds and also demonstrate applica�ons to 

geometric understanding of point clouds. 
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