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Automatic Generation of Finite Element Mesh on MATLAB

LIU Yao,TAN lJian-guo
(National University of Defense Technology ,Changsha 410073, China)

Abstract ; DistMesh is an automatic generation program of finite element mesh based on MATLAB, with prominent features such as short
and clear code,high—quality mesh and great portability. However,because the DistMesh’ s distance function for filtering and optimizing
nodes is an analytic expression,users are unable to construct complex models, which limits the application and promotion of DistMesh in
engineering. Non-uniform rational B-spline (NURBS) is a general and standard technique for 3D modeling in computer—aided design
(CAD) ,so based on the NURBS toolbox in MATLAB, we propose a method which determines the position relationship between nodes,
curve and surface according to the direction of NUBRS curves and surfaces, so as to complete the selection and movement of nodes.
Based on the iterative cycle of force balance principle, by comparing the ideal mesh length with the actual mesh length, the mesh edge
length is adjusted constantly to complete the mesh optimization. The combination of general NUBRS modeling and DistMesh breaks
through the limitations of DistMesh’ s original complex modeling, which can not only generate high—quality grids, but also improve the
applicability of DistMesh.
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