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Curved all Quad/Hex mesh generator based on frame
fields

Setting

The question of generating a pure quadrilateral mesh in 2D or a hexahedral mesh in 3D is
a difficult task attracting a lot of research interest in the computational mechanics com-
munity. It is especially important for practical p-FEM applications, where a good mesh is
usually considered to be composed of large, smooth, boundary conforming quad/hex
elements.

Recent years’ research effort has brought promising approaches aiming to cope with the
challenge of mesh generation. Amongst other methods, a possible technique is based on
propagating the geometric properties of the boundary into the internal parts of the do-
main by solving a PDE, leading to a directionality (frame) field, which can be utilized to
partition the domain into quad/hex-like regions.

Task

Implement a mesh generator based on the frame field concept that delivers curved
quad/hex elements for p-FEM computations. Therefore, you will
e Implement the 2D version of the algorithm described in [1], using the popular
Python scripting language
e Extend the mesh generator to 3D, following the concept explained in [2]

The figures are taken from [1] and [2]
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