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Smoothed Local Generalized Cones:

A Model for Extracting Natural Axis of 3D Shape
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Abstract The goal of this work is to recover viewpoint-independant descriptions of 3D shapes from 2.5D
images. In this paper, we propose a novel 3D shape representation called the Smoothed Local Generalized
Cones(SLGCs), which can extract natural axes to describe shapes in their canonical frames. First, local
constraints of a fragment of a natural axis are derived from fitting the local generalized cone (LGC). Next,
the long and smooth natural axes are extracted through global optimization based on the constraints from
LGC fitting, goodness-of-fit of the LGCs, and smoothness of natural axis. Our approach, which does not
involve non-linear optimization, is stable as contrasted with the direct fitting approach of the deformable
models, and adaptable to a variety of shapes through the use of local models as contrasted with using
global generalized cones. Moreover, based on the extracted natural axis, natural parametrization of the
object surface can be determined. Using this parameterization, the deformable surface fitting problem
is formulated as a linear least square problem.  Therefore, stable shape recovery is possible. We present

recovery experiments involving real 3D range images.
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