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Quartic C? Interpolating Curves Based on Local
Tangent Estimation

Mitsuru Kuropa,! Fuminiko KiMuratt and Susumu Furukawaftt

This paper presents quartic C? interpolating S-splines as extensions of conventional cubic
C! interpolating curves based on local tangent estimation with preserving global shape and
their own characteristics to a certain extent. They are useful in the fields of smooth curve
fitting, computer aided geometric design and computer graphics. They generate less oscil-
lating global shape and can have straight line sections incorporated in themselves as the
C! curves. They can also be defined span-by-span and can be locally adjustable. Addi-
tional control points of the S-splines are determined by tangents estimated by Bessel/
FMILL or Akima/Renner & Pochop methods from neighboring 3 or 5 data points, respec-
tively. Graphical and numerical curve-fitting tests to Akima’s data points make it clear
that these curves share the common features mentioned above and have their own charac-
teristics inherited. As by-products for the tests, nonuniform interpolating C? curve with
controllable locality was derived, and also quartic C? interpolating curve with global
behavior which is closest to the C! interpolating curve from the point of the least squares
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