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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 be considered as a three dimensional extension of Brady’s
Smoothed Local Symmetries (SLSs). First, we present a method for estimating local canonical frames
determined by the 3D shape itself. While local symmetry of 2D shapes determines its local frame,
local (mirror) symmetry of 3D shapes only provides constraints on position and orientation of its
local frame. The 3D local frames are estimated by finding frames where the Local Generalized Cones
(LGCs) best fit to sensory data. The SLGC primitives can be recovered by extracting long sequences
of LGCs connected smoothly. Next, we present a method for recovering a part structure of a 3D
object using the SLGC primitives. The criteria for grouping and selecting the SLGC primitives to
recover a part structure are presented and the problem is formulated as a combinatorial optimization.
The advantages of the SLGCs are their versatility and stability through the use of local models. The
local models can fit to data flexibly and do not suffer from unstable localization, as compared with
using pamemetric models such as superquadrics or global Generalized Cones. Obtained descriptions
are well-suited for object recognition with a large model database and learning object models.
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