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A central topic in CAGD is to generate an interpolatory surface from an arbitrary quadrilateral mesh or curve network. The basic requirement is to satisfy both criteria of analytical nature (regularity of the surface) and aesthetic concepts (shape quality).

With regard to the aesthetic quality, it is well known that an interpolatory surface may show an excessively oscillating behavior in the intermediate areas in between the locations of the constraints.
In the context of univariate interpolation, it is now common ground that the use of a non-uniform parameterization can solve, or at least alleviate, the problem.
Recently a non-uniform non-tensor-product parameterization has been also successfully exploited to generate interpolants of regular 3D meshes by means of subdivision schemes [1]. In this context, the basic principle is to design a regular network of high-quality curves interpolating the mesh polylines, where each curve is parameterized independently of the others, and to construct a subdivision surface that interpolates the curves.  

This work originated from the same idea, but in order to design analytical surfaces of high quality and regularity starting from input meshes of arbitrary topology.  These surfaces are built upon a family of non-uniform, local, univariate interpolating splines [2] and exploit an innovative parameterization technique which allows the parameters to smoothly vary between one mesh face and another. 
As an additional benefit, we will show that the proposed approach can be easily generalized in order to interpolate a given arbitrary network of curves.
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