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∗ Basque Center for Applied Mathematics (BCAM)
Alameda de Mazarredo 14, 48009 Bilbao, Basque Country, Spain

e-mail: mbarton@bcamath.org, web page: http://www.bcamath.org/en/people/mbarton

† Johann Bernoulli Institute, University of Groningen
Nijenborgh 9, 9747 AG, Groningen, the Netherlands

e-mail: j.kosinka|p.j.barendrecht@rug.nl, web page: http://www.cs.rug.nl/∼jiri/

ABSTRACT

Subdivision surfaces are very popular tools in geometric modeling and have been used recently also
in the context of isogeometric analysis [1]. We introduce efficient quadrature rules for spline spaces
appearing during the subdivision process. Using the homotopy continuation concept [2] that trans-
forms optimal (Gaussian) quadrature rules from source spaces to target spaces, we derive optimal
rules for univariate splines with non-uniform knot vectors. Depending on concrete application such
as the Laplace problem and computation of areas or volumes, spline spaces with particular degrees
and continuities are considered and optimal univariate rules are derived for them. To derive effi-
cient rules for bivariate splines, we further explore the space of possible element (quad) groupings,
and seek the best macro-element segmentation in terms of the number of quadrature points. We
show that in the neighborhood of extraordinary vertices (valency other than 4 in the case of quad
meshes), where the subdivision spline spaces do not posses the tensor product structure, the most
efficient element groupings form (1 × n) strips. The new rules reduce the number of quadrature
points by up to 40% when compared to the traditional Gaussian quadrature.
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