Mesh Generation Algorithms: Quality Unstructured Meshes via Global Optimization

We have posed new unstructured mesh optimization objective functions within an original framework using matrices, matrix norms, and vector norms.  This framework is significant because it (1) properly focuses attention on the fundamental objects of mesh generation (the Jacobian matrix and the associated Metric Tensor), (2) provides new insight on some previously proposed objective functions, (3) provides reasons to reject certain other previously proposed objective functions, (4) provides a natural framework for generalizing surface objective functions to volumes, and (5) suggests promising new objective functions.  Surface mesh objective functions arising from this new theoretical framework were implemented and tested in the CUBIT meshing code.  Most of the objective functions performed well and demonstrate that high quality meshes can be obtained from the matrix-based framework.  Two objective functions are especially promising and will form the basis for extension into three dimensions.  A paper describing the new framework will be submitted soon to an archive journal for publication.   The long-range goal of this work is to provide analysts with high quality meshes. (Pat Knupp, Parallel Computing Sciences Department 9226, Sandia National Laboratories, Albuquerque, NM 87185-0441, 505-284-4565, pknupp@sandia.gov, http://sass2537.endo.sandia.gov/~pknupp/
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Surface mesh optimized with the 'Oddy' objective function. Original 'paved' mesh suffered from skewed elements caused by fixed boundary points along cutouts. Optimized mesh gives nearly square elements ideal for isotropic calculation on part from B-61 nose cone.

