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With finite element method (FEM) and scanning technology seeing increased use in active research areas 
such as biomechanics, there is an emerging need for high-fidelity geometric modeling and quality mesh 
generation of the spatially realistic domains. In this talk, I will highlight our research in this area along with 
details of meshing pipelines, especially octree-based algorithms to extract adaptive and quality 2D (triangular 

d il t l) d 3D (t t h d l h h d l) h f l t i d i A t ti hor quadrilateral) and 3D (tetrahedral or hexahedral) meshes of volumetric domains. Automatic mesh 
generation and robust quality improvement for complex domains with non-manifold boundaries, sharp feature 
preservation in all-hexahedral meshing for CAD assemblies, and guaranteed-quality mesh generation will be 
discussed. 

In the second part of this talk, I will show our latest research on volumetric T-spline construction from 
boundary representations. For arbitrary topology objects, we first use the input boundary information or a 
smooth harmonic scalar field to split the model into components. A polycube with equivalent topology to the 
input geometry is built and it serves as the parametric domain for the trivariate T-spline Parametric mappinginput geometry is built and it serves as the parametric domain for the trivariate T-spline. Parametric mapping 
is then used together with Boolean operations to build a one-to-one correspondence between the input 
surface and the polycube boundary. After that, we choose the deformed octree subdivision of the polycube as 
the initial T-mesh, and make it valid through pillowing, quality improvement and applying templates to handle 
extraordinary nodes The obtained T-spline is/C/^2 -continuous everywhere over the surface except for theextraordinary nodes. The obtained T spline is/C/ 2 continuous everywhere over the surface except for the 
local region surrounding polycube corner nodes. 
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