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Abstract
In the field of IsoGeometric Analysis (IGA), the pivotal first step entails creating a high-
quality, analysis-suitable domain parameterization derived from the boundary representation
of a CAD model. This foundational procedure exerts a substantial influence on downstream
operations, including, but not limited to, simulation and structural design optimization. Al-
though algebraic methods like the discrete Coons and Spring patch techniques provide simple
and efficient solutions, they often prove insufficient for complex geometric challenges.

In the first part of our talk, we spotlight two types of robust and efficient parameterization
methods: the Barrier-type Optimization-based Method (Ji et al. 2021; Ji et al. 2022a) and
the PDE-based Elliptic Grid Generation Method (Ji et al. 2023). Our parameterization tech-
nique has been successfully applied in real-world industrial application, exemplified by the
structured mesh generation of twin-screw compressors. All the methods discussed have been
integrated into the Geometry + Simulation Modules (G+Smo) library – an open-source C++
toolkit dedicated to geometric design and isogeometric simulations.

In the second part of our talk, we introduce a bi-level, curvature-based r-adaptive parame-
terization method aimed at achieving enhanced numerical accuracy without increasing the
degrees of freedom (Ji et al. 2022b). The principal feature is utilizing the so-called absolute
principal curvature of the IGA solution surfaces to characterize numerical errors. Numerical
experiments demonstrate the effectiveness and efficiency of our method.
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