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Abstract. This paper addresses the construction of anisotropic metrics from higher-order
interpolation error in 2 dimensions [2, 3| for mesh adaptation. Our approach is based on
homogeneous polynomials that model a local interpolation error. Optimal orientation and
ratios are found by using the Sylvester decomposition [4]. Then we apply a global calculus
of variation to get the optimal metric field minimizing the L” norm of the interpolation
error. We illustrate this approach on 3D numerical examples.

REFERENCES

[1] A. Loseille, F. Alauzet : Continuous mesh framework, Part I: well-posed continuous
interpolation error and Part II: validations and applications, STAM in Numerical
Analysis, Vol. 49, Issue 1, 2011.

2] W. Cao : An interpolation error estimate on anisotropic meshes in R™ and optimal
metrics for mesh refinement, STAM in Numerical Analysis, Vol. 45 (2007), no. 6,
2368-2391.

[3] J.-M.Mirebeau : Optimal meshes for finite elements of arbitrary order, Springer
Science+Business Media,LLC 2010, 18 February 2010.

[4] P. Comon, B. Mourrain : Decomposition of quantics in sums of powers of linear
forms, February 1999.



