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Abstract

This paper describes a method to represent blending surfaces using the CSG based solid
modeling. As an implicit representation of surfaces is essential to handle the surfaces with
the CSG nodeling, the Potential Method is applied in this paper to deffne blending surfaces
by implicit functions in 3-D orthogonal coordinate system. The method requires a couple of
ordinary surfaces to be blended and their offset surfaces for calculation of the potential
values. Furnctional equations between the potential values and the offset parameters are
derived mathematically for PLANE, CYLINDER, CONE, and SPHERE in this paper.
Computational algorthm based on this work has been developed and implemented in the CSG
modeling system TIPS-1. According to these experiments, it is clear that work is effective
for modeling the fillet volumes which round corners such as edges or vertices of the solid
object shapes.
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Fig. 1 Functional expression of related surfaces for defining
the mathematical function of the blending surface
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Fig. 4 Parameters for the original/offset sur-
faces: CYLINDER
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Fig. 6 Types of vertex constructed by three edges
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Fig. 13 Experimental result
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