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An Improved Tracing algorithm for surface/surface intersection

Doo-Yeoun Cho*, Kyu-Yeul Lee** and Joong-Hyvn Rhim***

ABSTRACT

Surface/surtace intersection is 4 common and important problem in geometric modeling and CAD/
CAM. Several methods have been used (o approach this problem. Alt possible intersection curves can
be obtained by using the subdivision algorithm, while it requires a great deal of memory and is some-
what inefficient. The tracing algorithmn is much faster than the subdivision algorithm, and can find points -
on the intersection curve sequentially. But, the tracing algorithm has some problems i the intersection
curves on surface boundaries. In this paper, an Improved tracing algorithm that includes some ideas such
as a new trace-terminating condition for the intersection curves on surface boundartes, detecting closed
intersections and extension for composite surfaces is suggested. This algorithm consists of three steps:
generating start points for curve tracing, racing iersection curves and sorting pieces of the mtersection
curves. The results of this algorithm and comparisons to the ‘DESIGNBASE’ and ‘ACIS’ system are

presented.

Key words : Surface/surface intersection, Tracing, Subdivision, Composite surface ’
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Fig. 4. The calculation of surface flainess.
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Fig. 5. The calculation of edge linearity.
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Fig. 6. The representation of bounding box.
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Fig. 7. The extension of bounding box.

Fig. 8. The generation of surface-oriented bounding box.
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Fig. 11. Back tracking method.
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radius of curvature

Fig. 14. The Calculation of curvature.
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Fig. 19, The result with new tracing terminating condition (1).
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Fig. 20, The result with new tracing tepminating condition (2).
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Fig. 21. Closed intersection.
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Fig. 22. Checking closed intersection during curve tracing.
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Fig. 23. Process for start/end point of closed intersection
curve (Close-up of Fig. 22).
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Fig. 27. Intersection between two free-furm surlaces (1).

Fig. 28. Intersection between two free-forn surfaces (2).
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Fig. 29. Intersection between composite surface and cylinder.
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Fig. 31. Etersection result with DESIGNBASE.
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Fig. 32. Interscction result with ACIS.
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Fig. 33. Intersection hetween hull and cylinder (before
shading).

Fig. 3. Intersection between hull and cylinder {shading).
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