Construction ruled surfaces from scattered data by Kohonen network
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Abstract.
In this paper a new approach is presented, where first an artificial neural network is used to order the data and form a grid of control vertices with quadrilateral topology, hence after this step the original, well-known free-form methods can be applied to construct the ruled surface. Ruled surfaces and their special subclass, developable surfaces are well-known in classical geometry, but also have extended applications in computer geometry and graphics as well as in computer aided manufacture. In these latter fields, however, the standard way of descripting surfaces is the different types of spline-surfaces, like Bézier, B‑spline or NURB surface. Hence it is highly desired to describe and construct ruled and developable surfaces as spline surface. Several methods have been developed to approximate or interpolate such kind of surfaces. The standard definition of any type of spline surfaces uses a quadrilateral control grid as input data. The main purpose of most of the known methods is to construct this control grid. In our method the Kohonen neural network has been applied in a preprocessing step to produce a control grid from the original input data.

In our paper original input data structure consists of a set of given lines, called rulings. In this case the description of these lines and the neural network by homogeneous coordinates will be advantageous, which is a well-known technique in projective geometry. The Plücker coordinates of the projective lines will be also applied. 
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