
      
(1)       Geometry Modeling and Mesh Generation 

 
 
Modeling and mesh generation from complicated 
geometries are essential parts of real-life numerical 
simulations. My work involves robust and high quality 
tetrahedral mesh generation based on guaranteed 
conforming/constrained boundary recovery and the 
construction of Centroidal Voronoi Tessellation (CVT) [1-
2].  Recent work also includes efficient generation of high 
quality surface grids based on remeshing techniques [4]. 
Current work focuses on robust three dimensional 
adaptive meshing for transient problems from 
computational physics and CFD. 

(2) Computational Biomedical Engineering 

 
 

     Femur fractures are a very common occurrence in the 
elderly people. And it would be a significant benefit if the 
subjects or patients who are at high risk of fracturing their 
femur could be predicted with an adequate accuracy. 
We’ve developed an efficient method for geometry 
modeling and mesh generation from patient-specific CT 
scans based on two dimensional Delaunay triangulation 
[5]. We are now seeking  to apply the advanced finite 
element techniques to develop a reliable and real-time 
finite element simulation model for clinically oriented 
femur fracture prediction. 
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(3) Computational Electromagnetics 

 
 
Numerical simulation of wave propagation and scattering 
in electromagnetics  is an intensive research area in 
computational electromagnetics.  By generalizing the 
Yee’s scheme (co-volume) to the high quality unstructured 
triangular Delaunay/Voronoi dual meshes, an efficient 
low-order algorithm is developed for simulation of wave 
scattering from complicated geometries [6].  Current work 
includes the implementation of three dimensional co-
volume scheme and the construction of high quality dual 
tetrahedral meshes. 
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