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A Method for Dividing Trimmed Curved Surfaces
by Using Quad-Tree Structure

Masao FunMura,T KeEN-IcHI KoBort T and Tosuiro Kutsuwa 1

This paper describes an algorithm for the polygonal subdivision of parametric trimmed
surfaces. Today, there are many graphics hardwares that can display polygons (patches)
very fast. It is necessary to divide parametric surfaces into many fine patches in order to
display surfaces using the graphics hardware. Former methods have problems displaying
trimmed surfaces with complex boundaries or surfaces with tiny holes, because the parametric
surface is divided into patches on the basis of only the curvature of surface. In the method
presented here, the surface is divided into patches on the basis of both the curvature of surface
and the complexity of the surface boundary. As a result, various size of patches are generated.
Smaller patches are generated at only the complex boundaries of the parametric surfaces, and
coarse patches are generated at the simple boundaries of the surfaces. We extend quad-tree
data structure to. represent boundaries of trimmed surface and holes. At the process of
subdivision, the patch is classified according to the status of intersection between the patch and
boundary curves and the method decides whether subdivision process is executed or not. As
a result, the proposed method reduces the number of patches and the computational time.
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Surface Patches
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Fig.1 A surface represented by quad-tree structure.
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