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The anisotropic mesh generation algorithm based on
Riemann metric tensor

YAN Keke, CHEN Xing"
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: In real world, some physical problems’ solution has a direction-oriented feature, which exhibits
solution changed significantly in a direction. An anisotropic meshing with fewer grids but better element quality
is an effective way in pre-processing of the finite element method (FEM). Firstly, a background mesh under
Riemann metric tensor is generated to achieve a high-quality anisotropic mesh. Secondly, the anisotropic
Delaunay criterion for edge exchanges is employed. Thirdly, the nodes smoothing function is set based on force
balance principle. In addition, operations related to node insertion and deletions are conducted in terms of the
standardized area and length under the boundary constraints of approximate nodal projection. Finally, three
examples are presented to demonstrate the feasibility of the proposed anisotropic meshing algorithm.

Key words: MATLAB; mesh generation; anisotropy; Delaunay
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