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Fig. 12. (a) Alignment index distribution and (b) distance from cell nodes (triangle vertices) to cells centroids for level 7 icosahedral grid. (For interpretation
of the colours in this figure, the reader is referred to the web version of this article.)

Fig. 13. Error distribution for the vector reconstruction to Voronoi cell centroids (VRVB) on a grid level 7 icosahedral grid using (a) Perot’s method (PE6)
and (b) hybrid method (HYB). For the hybrid scheme the alignment index threshold used was 0.01 (approximately 16% of the cells were considered
non-aligned). (For interpretation of the colours in this figure, the reader is referred to the web version of this article.)

Among the schemes leading to vector values at the triangle vertices, RB6 and the hybrid scheme were the most effective,
leading to smaller errors with low cost. The cheapest scheme was Perot’s method, but it produced high maximum errors.
Considering the results of the full remapping to a uniform grid we first observe that all RMS errors were of about the
same order, the results ranging from 3.90E–03 with RP9 to 8.42E–03 with LS12. The variation in the maximum errors was
larger, RP9 lead to a maximum error of 1.74E–02 and Perot’s method PE6 was the less accurate scheme, with a maximum
error of 1.23E–01. When the computational costs were taken into account, then again RB6 and the hybrid scheme were
very competitive. The hybrid method was slightly less accurate than RB6 (maximum errors of 2.86E–02 and 2.49E–02
respectively), but about 20% faster. The hybrid method was ten times faster than RP9 and 8 times faster than RB9.

We point out that in our results the Cholesky decompositions of the interpolation matrices for the RBF methods were
precomputed. This largely reduces the computational costs, at a price of high increase in memory consumption. For the
polynomial least squares reconstructions, we solve the systems completely when required, consuming therefore more pro-
cessing time, but with no increase in memory usage. It would have been possible to precompute the pseudo-inverses of the
LSQ system matrices, thus reducing the computational costs, but with an extra amount of memory required. In the hybrid
method, since the LSQ procedure is used in only a small percentage of the cells, the costs to solve the LSQ problems have
relatively little impact in the overall processing time. The hybrid method requires no extra memory, showing an advantage
over RBF methods in this aspect.

Methods centered at triangular cells, such as the RB9 and LS9, present higher computational processing times. This
happens for two reasons: there are approximately twice as many triangles as nodes; and also, the Wachspress coordinates
calculations on hexagons or pentagons are more expensive than on triangles (more areas need to be computed). Some
preprocessing of areas could be done in order to reduce costs. One advantage of this approach is the simplicity to locate an
interpolation point in the grid. On Voronoi cells, simple distance checks are enough to robustly determine to which Voronoi
cell a point belongs. On the other hand, on triangular cells, the precise determination to which triangle a point belongs is
more complicated and subject to numerical imprecisions.

A way to reduce the costs of RBF and LSQ methods centered at triangles, avoiding area calculations, is the direct use
of the RBF reconstruction functions or the LSQ reconstructed polynomials at arbitrary locations, using precomputed inverse










