Iterative Local Remeshing for Locally-Injective Deformations

Antoine Demont

Master thesis in Computer Science

To run simulations or model three-dimensional objects, we need a way to represent them.
This is achieved using a mesh, whose vertices collectively form the shape of the object.
When subjected to deformations, meshes can develop degenerate or inverted elements. To
address this issue, we perform remeshing on the represented object, which can be done
either globally or locally. Global remeshing generates a new mesh that is best suited to the
deformed object, whereas local remeshing focuses on identifying and improving the critical
elements near the problem areas. In this work, we present an implementation of a local
remeshing algorithm for locally-injective deformations, in which each remeshing operation
can be reverted. This allows us to restore the mesh to its initial state and topology after any
deformation.The remeshing process involves identifying the problematic elements and
addressing each through four iterative passes: topological, contraction, insertion, and
smoothing pass. Each pass aims to enhance the mesh quality through multiple techniques
such as edge and face removal, edge contraction, vertex insertion, or smoothing.
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