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Bounding Volumes of the Subregions of Gregory and C? Gregory
Patches and Their Application to Ray Tracing

Kenjiro Taxar Mivrat and Kvo-Kine Waneit

C? Gregory patch is a kind of free-form surface patch developed by Miura and Wang
in order to generate surfaces with the continuity of curvature, i.e., G% continuity. Since
neither the subregion of a Gregory nor C? Gregory patch can be generally expressed by
its formulation, the subdivision method can not be applied to either Gregory or C?
Gregory patch without modifications for calculating patch/line, patch/panle, or patch/patch
intersections. Therefore, we have proposed certain bounding volumes of the subregions
of Gregory and C? Gregory patches and have developed a new method called Gregory
clipping by use of it to calculate patch/line intersections. We have applied it for ray
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tracing C? Gregory patches.
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Fig. 8 Projection of patch S’ (u, w).
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Fig. 9 Line Lu.
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Fig. 10 Bounding values of Dj;.
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Fig. 11 Top view of patch D(u,w).
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Fig. 12 Side view of patch D(u,w).
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oM FEC S BUREDE, SE KAtk D
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NEFTNRTERMAEINTHW S, L 3BEto®mS, I,
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Fig. 14 Shading example (1).
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Fig. 15 Shading example (2).
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Table 1 Comparison of processing time.

Seconds(S) Iteration(l) S/I100

Gregory clipping 66. 7 3370 1.98
Newton Method 31.9 2589 1.23
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