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Goals
@ Compare interpolation, weighted least squares and hyperinterpolation on

the Cubed Sphere grid.

@ Get an efficient scheme for spherical approximation using spherical

Theorem (Optimal quadrature rule on low resolution grids)

Let 1 < N < 4. There is exactly one grid function w : CSy — R that defines
an optimal quadrature rule with respect to the degree of accuracy. It has the
octahedral symmetry, degree 4N — 1, and is given as follows.

harmonics.

' ' ' Algebraic expression of optimal quadrature weights
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Data approximation ;U Tab. Weights of the theorem, computed by integration of a
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Find f € Vp such that f(x) = y(x), x € CSy. - F A Lagrange-kind basis from [2, Lemma 6.1].
o Data: y = [y(x)]xecs, € R ) 2 X AR @ Conclusion and discussion
o Unknown: f € Vp, with Fourier coefficients f € R(P+1) = S @ (LI), (WLS) and (HI) look similar for the non-smooth functions F;, i < 3.
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o Matrix writing: find f € R(PT1)" such that AD f ~ y ERpE e X % e 6 6 -3 6 B o6 I o B e @ (LI) and (WLS) look similar for the very smooth function F4;, and they
o Application: F : S* — R is approximated by f from y = F|cs, 15 20 25 outperform (HI) for 5 < N < 25.
Lexicographical interpolation L= i = o @ For 1 < N < 4, (WLS) reduces to (HI), because the chosen weight has
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For D = 4N — 1, there are spherical harmonics f € )Vp which interpolate y; N N N @ Ep is symmetric, sparse and “small” o For instance, compromises between (HI) and (WLS) have been achieved
among tbose sphericaJ harmonics, one selects the one which minimizes N 1 2 3 4 5 6 7 8 9 10 11 12 16 24 32 using truncated Neumann series.
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on an orthogonal factorization of A3" under a suitable echelon form, as in [1]. ab. Sparsity score (with threshold 10", and spectral radius of Ex
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