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Level Set based Shape Optimization Using Extended B-spline Bases
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Abstract

A level set based topological shape optimization using extended B-spline basis functions is developed for steady-state heat
conduction problems. The only inside of complicated domain identified by the level set functions is taken into account in
computation, so we can remove the effects of domain outside parts in heat conduction problem. The solution of Hamilton-Jacobi
equation leads to an optimal shape according to the normal velocity field determined from the sensitivity analysis, minimizing a
thermal compliance while satisfying a volume constraint. To obtain exact shape sensitivity, the precise normal and curvature of
geometry need to be determined using the level set and B-spline basis functions. Using topological derivative concept, the
nucleation of holes for topological changes can be made whenever and wherever necessary during the optimization.

Keywords ' level set method, topological shape optimization, extended b-spline, adjoint shape sensitivity,
topological derivative
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