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Abstract: Optimal Delaunay triangulation (ODT) is an optimization method for mesh generation. From

the point of view of numerical optimization, existing ODT methods are local optimization methods,

which can be easily fallen into a local minimum corresponding to a mesh with low quality. In this

paper, a topology improvement method is introduced into the ODT optimization procedure, which

effectively enables the ODT method to jump out from a poor local minimum and therefore improves the

qualities of generated meshes. The proposed topology improvement method consists of only local

operations of edge flipping, which is easy to implement. Moreover, our topology improvement method

has an explicit objective function, and its convergence is guaranteed theoretically. Experimental results

show that our algorithm is fast and can greatly improves the qualities of meshes generated from ODT,

with respect to the regularities of the mesh and the aspect ratios of the triangles.
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