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ABSTRACT

Topology Optimization algorithms’ goal is to distribute a certain quantity of material over a given
design domain, minimizing an objective function (i.e. compliance, total volume, etc.) under certain
constraints (i.e. total mass, maximum stresses, etc.). Most widely extended implementations are
based on the SIMP method [1] or the Level-Set approach [2], where the number of parameters is
roughly the number of elements (a density per element) or the number of nodes (a distance to the
boundary is defined at each node), respectively. Hence, the number of design variables in topology
optimization is high. On the other hand, shape optimization algorithms consider a given topology
of the component and adjust a reduced number of design variables, such as thickness, radii, etc.,
that define the boundary. However, the modification of the topology is not suitable with these
tools.

In this work, we propose a method that combines both algorithms. Our methodology starts with
few iterations of the topology optimization algorithm to define a preform of the component. Once
the topology is defined, a Marching Cubes algorithm is used to reconstruct the boundary and to
obtain the distance Level-Set. Thanks to the use of Machine Learning techniques at this point, it
is possible to use the previous data to infer a reduced number of variables on which the boundary
depends on. Then, standard shape optimization algorithms can be used, thus reducing the overall
computational cost of the optimization process, as handle a reduced number of variables.
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