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Planar mesh optimization based on

globally-compatible optimal angles
70U Jie. XU Rongyan. JIN Yao
(School of Information Science and Technology, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: In order to optimize the element quality of planar triangle mesh and improve the accuracy
and convergence of finite element analysis, this paper proposes a new planar mesh optimization method
based on globally-compatible optimal angles. The proposed method first directly takes angles of all
triangles of the mesh as the variants, defines the ideal angle by the topological degree of the vertices of the
mesh, builds globally-compatible constraints according to the planar embedding conditions and fits the
ideal angle in the constraint space. The optimal angle is then solved by using the efficient sequential
linearly constrained programming. Secondly, this angle and its topological relationship are embedded into
the planar Euclidean space via least square conformal mapping. Finally, in order to improve the minimal
angle of the mesh, a local optimization method is further adopted based on the adaptive weighted relative
angle error energy. After a lot of experiments and comparison with the mainstream planar mesh
optimization methods, the results show that the proposed method is independent of the initial geometric
coordinates of the mesh. In most cases, the maximum angle obtained by the proposed optimization method
is superior to that of existing methods, and can achieve better triangle shapes on average.
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