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Recursive Subdivision Methods and Subspace Classification

—The Extension to Curves with Self-intersections and Overlaps—

KEIu MoriMOTOH* and KAZUNORI YAMAGUCHItt

In order to overcome the complexity of operations on surfaces and solids in advanced mod-
eling, often employed is an adaptive, recursive space decomposition method called a recursive
subdivision. In our previous paper, we investigated the existing recursive subdivision meth-
ods, and identified components of the method: surface approximation, subspace classification,
termination criteria. Then, we developed a new classification of subspace with curves which
are reasonably smooth and have no self-intersection or overlap point. And we applied it to
the problem of identifying regions bounded with curves. In this paper, we first redefined some
important terms such as ‘intersection point’ in the case of self-intersection and overlap, and
refined the classification description based on the terms. Then, we applied it to the problem
of identifying regions bounded with curves which have self-intersection and overlap points.
Experimental results show that the new method brings up a space subdivision superior to the
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previous results.
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Table 1 Definition of labels of classical quadtree nodes.
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Fig.1 Classical quadtree: (a) quadrant numbering
scheme; (b) region decomposition by quadtree; (c)

its tree representation.
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Fig.5 Increase in the number of c-lines by subdivision.
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Fig.6 Subspace configuration by recursive subdivision.
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Fig.23 Comparison of quadrant-boundary-information:
case 2.
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Fig.24 Comparison of quadrant-boundary-information:
case 3.
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Fig.25 Sample result 1.
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Table 4 The number of nodes for the result
shown in Fig. 25.
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Fig.26 Sample result 2.
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Table 5 The number of nodes for the result
shown in Fig. 26.
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Table 6 The number of nodes for the result
shown in Fig. 27.
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Fig.28 Elimination of redundant subdivision:
(a) quadtree with approximation; (b) HES(n)V
classification.
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classification.
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