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It is known that we cannot achieve G1 approximations of the unit sphere using quadratic parametric poly-
nomial spline patches if they are defined over triangulations of the inscribed tetrahedron, octahedron, or icosa-
hedron [2]. On the other hand, a G1 approximation does exist using biquadratic patches based on a cube [3].
We extend these findings by exploring polynomial sphere approximations based on a wider variety of polyhedra,
specifically focusing on various Archimedean and Catalan solids.

Our study covers several base solids with different face geometries, including those with purely quadrilateral
faces, purely triangular faces, and a mix of both. Using properties such as edge, vertex, and face transitivity
makes it easier to identify the number of available parameters and to determine which polyhedra are suitable.

Our research investigates the construction of spline patches, initially using quadratic degrees and subse-
quently progressing to higher-degree polynomials. By taking advantage of the symmetries in both the patches
and the underlying solids, we can simplify the process of verifying G1 continuity as described by DeRose [1].
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References

[1] T. D. DeRose. Necessary and sufficient conditions for tangent plane continuity of Bézier surfaces. Computer
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