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Catmull-Clark subdivision surfaces [3] are a generalization of tensor-product cubic B-spline
surfaces, obtained by applying the most widely used primal subdivision algorithm for quadri-
lateral meshes of arbitrary manifold topology. Indeed, besides playing an important role in
geometric modeling [1] and computer animation [4], Catmull-Clark subdivision surfaces have
been recently used also in conjunction with iso-geometric finite element analysis [2, 6].
In this talk, after introducing the so-called hybrid block-circulant algebra to conveniently rep-
resent the local matrices of any primal subdivision algorithm [5], we show how, with the help
of spectral analysis, the extraordinary rules of Catmull-Clark subdivision algorithm can be
suitably modified in order to improve the quality of the resulting limit surfaces in the vicinity
of extraordinary vertices of any valence. Indeed, while the original proposal of Catmull-Clark
algorithm [3] suffers from a misbehaviour of the generated limit surfaces at and near extraordi-
nary points, the surfaces provided by a suitable modification of the standard refinement rules
can prevent problems like unbounded increase of curvature, severe shape dissimilarity with the
underlying control mesh as well as deterioration of the visual smoothness caused by the so-called
polar rendering artifacts. Comparisons between different proposals of modified extraordinary
rules will be presented.
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