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Abstract

A model to represent continuously differentiable functions on geometrically smooth
surfaces, including trimmed surfaces, using biquadratic splines is presented and the
main algorithms for the program LiLit, which has been implemented as part of this
diploma thesis, are discussed.

The geometrically smooth surfaces are generated by using biquadratic g—splines.
Initially, a semi-regular control net represented as a compound of polygons is oriented
using the orientation of the polygons. Then the control nets for the rectangular, biquad-
ratic Bézier patches are computed from the control points, where geometrical smooth-
ness conditions are used near the irregularity and the standard continuity condition
is used elsewhere. The semi-regular control nets can be generated by the Doo—Sabin
subdivision algorithm, which can be used to refine a control net of arbitrary topology.
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Figure 1: Doo—-Sabin subdivision to create a g—spline surface

To represent a function by splines, we first consider two Bézier patches joined in a
geometrically smooth manner along a common boundary curve. Two functions defined
on these patches can be combined to a continuous differentiable function if they satisfy
conditions formally equivalent to the geometric smoothness conditions for the patches.
Thus, continuously differentiable functions can be represented as splines by adding a
function control point to each surface control point. The function control points can
be treated just like the surface control points by the algorithms. The functions can be
visualized by spikes on the surface, by a grid over the surface, by color values on the
surfaces or by color values on a surface over the surface.

Surface integrals of scalar and vector fields over the functions represented as splines
can be computed as sum of the integrals of the Bézier patches. These integrals are
evaluated numerically using the bivariate Romberg algorithm. In particular the area
and the volume of closed surfaces can be determined.






