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Reconstruction of QI Curves with Optimization Techniques

NAOKI SAKIYAMA,t KENJIRO T. MIURAtt and TORU KANEKOt

In reverse engineering, geometric models are reconstructed in the computer from measure-
ment data of shapes of industrial products and parts and they are used to evaluate them
and develop new products and parts. However, it is very difficult to reconstruct high quality
curves and surfaces because of measurement errors induced by, for example, noise. Therefore
in this paper, we focus on curve case and use the unit quaternion integral (QI) curve for
reconstruction that has a property to suppress abrupt changes of curvature. In order to get
the best approximation curve, we perform optimization whose objective function is the sum of
squares between given points and their corresponding points on the curve. The length of the
curve is given as a parameter for the standard QI curve formulation and that is too restrictive
to have high and low curvature parts in the same curve. Instead of using one QI curve, we
use Bézier-type QI curves as segments and connect them with G' continuity to obtain better
approximation. Our method can reconstruct high quality curves even from degraded point
data by strong noises.
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QI 446.36 0.57 0.20 0.54
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QI 10797 0.96 0.11 0.29
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