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Modeling complex shapes is a challenging task, especially when smoothness requirements are prescribed.
Trimmed surfaces is the industry standard approach to “stitch” together surface patches; however, their disad-
vantage is that the model is no longer watertight, and is smooth only upto a tolerance. Subdivision surfaces,
such as the celebrated Catmull-Clark or similar schemes, provide excellent alternatives for getting smooth sur-
faces of general topology [1] from a mesh; however, the surfaces are polynomial almost everywhere except for
the vicinity of their, so called, extraordinary vertices or faces (EOs), while their iterative nature can be very
inefficent when working with big models and high resolution. Extracting Bézier or spline patches from subdi-
vision surfaces, while also ensuring geometrically continuous but also visually pleasing shapes around EOs are
common problems in shape modeling. With the advent of isogeometric analysis, new questions on respective
bases and refinability of geometrically smooth bases are also under investigation [2, 3].

We have integrated a few popular subdivision schemes together with Bézier extraction approaches to the
software library G+Smo [4], and this presentation summarizes the available tools and current challenges. First,
the approach of H. Prautzsch [5], which describes a general framewotk to obtain Gk surfaces by lifting planar
templates to 3D by a suitable polynomial mapping which results in surfaces of local polynomial degree 2k + 2.

Second, the work of K. Karčiauskas and J. Peters [6] which provides biquadratic or bicubic geometrically
smooth splines, depending on the EO’s valence, by means of suitable reparametrisations of the boundary around
irregularities. Their construction has been extended, as well, to meshes with t-junctions.

Thirdly, we consider the construction in [7] by M. Marsala et al., that proposes quadratic transition functions
that lead to smooth approximations of Catmull-Clark subdivision surfaces, thus upgrading the method of [8] to
be G1 at the vicinity of EOs.

The aim of this poster is to demonstate the implementation (integration) of mesh subdivision schemes as
well as the aformentioned smooth surface constructions in the C++ software library G+Smo [4], understand
their traits, compare their performance and discuss future challenges.

Joint work with: Angelos Mantzaflaris, Bernard Mourrain.
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