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Refinement based on reparameterization or relocation of control points, r−refinement for short, is a powerful
way to generate adaptive isogeometric meshes [1, 2]. It involves the composition of the geometry map with
a Monge-Ampère mapping, and results in adaptive meshing of complex geometries. In particular, the mesh
adaptation is obtained by composing the initial geometry mapping and the solution of the optimal transport
problem, which is always performed in the parametric domain. Since the latter is a simple hypercube, modifying
the mesh tangentially at the boundary does not affect the exact representation of the physical domain. However,
projecting the composition into a spline space may lead to a loss of exact geometry, since this operation is based
on approximation, and the composition itself may not be a spline.

The objective of this work is to investigate the polynomial degree of the approximability of the Monge-
Ampère mapping, as well as the influence of quadrature used for projecting the composed mapping onto a spline
space. The latter is approximated by either L2-projection or by interpolation. Several numerical examples and
applications are presented to illustrate the method and highlight its properties. Led by our experiments, we
draw conclusions on the most suitable choice for the degree of the Monge-Ampère mapping and the projection
step: contrarily to the intuition that a higher degree might be needed, it turns out that the most suitable choice
in both cases is the degree of the input (unrefined) geometry map.
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