INTERIOR NODE PLACEMENT IN SWEEPING
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Hexahedral meshes are frequently needed for computational simulation in many application areas. For most
practical applications, where well-shaped hexahedra are needed, mapping and sweeping algorithms are
employed. While node placement methods for mapped meshing have been extensively studied, no such study
has been done on sweeping algorithms. Thiswork will examine severa existing agorithms for determining
node placement for sweeping and recommend an optimal solution.

Several methods for interior node placement for sweeping have been proposed in the literature. Thefirst
method, introduced by Staten et al. [1], uses a background triangulation of the loops on the boundary. Interior
node locations are determined by transferring the triangulation to the intermediate layers. Common barycentric
locations on the layers of triangles are used to determine node locations. In contrast to this method, a scheme
which utilizes atraditional structured node placement scheme known as Winslow smoothing was introduced by
Knupp [2] for sweeping node placement. This method treats each layer independently optimizing the node
locations of the quadrilateral vertices. The third method, introduced by Blacker, et al.[3], first computes a
transformation matrix T for al boundary nodes, Ps, on the source to equivalent boundary nodes, P, on the
target. Asaresult of thistransformation, aresidual R can determined for each boundary node where, P; =
PsT+R. Interior node locations are determined by computing alinear combination of the weighted residual s of
nearby nodes on the boundary.

We examine the strengths and weaknesses of each of these methods and propose a solution that attempts to
optimize the strengths of each method. Several examples and comparisons to existing solutions are shown.
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