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Abstract: A new method of automatic segmentation of the scattered point-cloud data is presented in
view of the error compensation of the radius of the instrument probe or the thickness of the targets in
spatial coordinates measurement in reverse engineering. The nearest neighborhood of a measured point
is searched quickly within the child areas and a constrained least square tangent plane of the surface at
each point is constructed with the points in the neighborhood and the normal vectors at the point are
obtained. The normal vectors of the tangent planes are adjusted to the same direction by using the
Prim-based optimal arithmetic. The real points on the surface are obtained. In order to reconstruct the
surface, using the compensated point-cloud data, a universal fitting arithmetic from the general equa-
tions of the quadric surface is proposed based on the error equations and vector equations of the quad-

ric surface. The characteristic parameters of the surface are obtained by virtue of quadratic theory. Ex-
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perimental results show that the searching speed of the nearest neighborhood is improved by using the

segmentation method and the arithmetic of the surface fitting is proved robust and efficient.

Key words: reverse engineering; scattered data; region segmentation; offset surfaces; quadric surfaces
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