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Volumetric T-spline Parameterization for Isogeometric Analysis
As a new advancement of traditional finite element method, isogeometric analysis (IGA)
was proposed to integrate design and analysis. In this talk, I will present our latest
research on volumetric T-spline parameterization for IGA applications. For arbitrarytopology objects, we first build a polycube whose topology is equivalent to the input
geometry and it serves as the parametric domain for the following trivariate T-spline
construction. Boolean operations, geometry skeleton and centroidal Voronoi tessellation
based surface segmentation can also be used to build polycubes with surface features
preserved. A parametric mapping is then used to build a one-to-one correspondence
between the input geometry 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 or truncation
mechanism couple with subdivision to handle extraordinary nodes. Weighted and
truncated T-spline basis functions are derived to satisfy the requirements of analysissuitable T-splines, including partition of unity and linear independence. The parametric
mapping method has been further extended to conformal solid T-spline construction with
the input surface parameterization preserved, and also been incorporated into commercial
software such as Rhino and Abaqus.
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