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Shape interior modeling and mass property optimization using ray-reps

We present a novel method for the modeling and optimization of the material distribution inside 3D shapes, such that their
3D printed replicas satisfy prescribed constraints regarding mass properties. In particular, we introduce an extension of
ray-representation to shape interior modeling, and prove this parametrization covers the optimal interior regarding static
and rotational stability criteria. This compact formulation thoroughly reduces the number of design variables compared to
the general volumetric element-wise formulation. We demonstrate the effectiveness of our reduced formulation for
optimizing shapes that stably float in liquids or spin around a prescribed axis.
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