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3D Shape Manipulation
by Using Spherical Attribute Image

Tomohito Masuda!  Katsushi Tkeuchit

Graduate School of Information Science and Technology, University of Tokyo!
Institute of Industrial Science, University of Tokyo?

Abstract

In this paper, we propose to represent the object shape as its spherical attribute image (SAT), which
is obtained from its mesh approximating its surface: First, a range of 3D points of the object surface,
measured by a laser range finder, is approximated by using a deformable surface. At each vertex of
the deformable surface, a simplex angle, a class of surface curvature, is calculated and then mapped to
a corresponding surface point on a unit sphere. The resulting spherical representation is referred to as
an SAT of the object. This SAI is a convenient tool to examine the congruence among objects. We can
also inversely reconstruct an original shape from a given SAI. By using this inverse mapping, we can
construct intermediate shapes between two objects through interpolating SAI. We have implemented
these manipulation processes, and verified the effectiveness of SAIs for shape manipulation.
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