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Logarithmic Spiral Spline Interpolant with Curvature Continuity

Mi1iTsURU KURODA,! TETSUZOU KURAGANO!t and TETSUO KUBO!ft

This paper presents a method for constructing an interpolating smooth curve composed of
logarithmic spirals, whose radius of curvature is piecewise linear with respect to arclength.
Using good initial values from the conventional cubic C? interpolant, the curve is obtained
by the Newton-Raphson method from a system of equations whose unknowns are arclengths
of spans, tangents and curvature radii at data points. The method has the following three
features for computer aided geometric design. (1) It specifies and controls shape of curve
by intrinsic geometric quantities familiar with designers, such as arclength, tangent and ra-
dius of curvature. (2) Its evolute is also expressed by logarithmic spiral spline curve, and its
offset curve and involute are approximated very well by logarithmic spiral spline curve and
hence these associate curves are easy to deal with. (3) The derived curve might be approx-
imated within a tolerance by conventional rational polynomials, if necessary. Extensions of
the method are described for introducing an inflection point by use of a clothoid segment and
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for making the curve more flexible by multi segments per span.
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Fig.5 Curves and their curvature radii: (a) Logarithmic
spiral spline interpolant with an inflection point in-
troduced by a clothoid arc, (b) Parametric cubic c?
interpolant.
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