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Analytic Solution of Intersection between
High-order Surfaces

—The case of Quadric, Fourth-order Surfaces (Torus)—
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Abstract

In the fields of Computer Aided Design and Computer Graphics, to determine the
intersectional lines between two curved surfaces is one of the most important
problems. This paper gives an analitical exact solution of the intersecting lines of
complex shapes with curved surfaces. These curved surface shapes are torus, sphere
and ruled surfaces. By adapting the parametric method for representation of these
shapes, the problem of finding the solution of the intersecting lines of torus-torus and
torus-ruled surface are reduced to the problem of solving a fourth-order equation, and
the case of torus-sphere is reduced to the problem of solving a linear trigonometric
equation. For the evaluation of the proposed method, by using the acquired solutions,
we actualy plot the intersecting lines for visiual check, and calculate whether the set
of points on the intersecting lines are on both shapes for numerical check. These show
the expected results for the proposed method.
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