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Abstract

In this thesis, we develop theedial scaffold (MS) technology, a graph-based medial axis
(M.A) representation, which is applied to model 3D shapes in gerah applications and lead to-
ward the ultimate goal of recognition. T A is with great promise as a universal model for shape,
since it outlines many features explicitly in a hierarchg aflows to organize them completely (en-
abling an exact reconstruction). A key issue in using the/3f1 is that, how the complex.A
structure can be regularized so that similar, within-cate@®D shapes yield similar 3.4 that
are distinct from the non-category shapes. My work extenlifseaof research whicl(i) organizes
the 3D MA into a hierarchical hypergraph by studying its singulatjtgology, and(ii) classifies
the instabilities of theV.A structure, otransitions (sudden topological changes due to a small per-
turbation). A set ofMS transformsis defined in a case-by-case analysis to model#h& across
all generic transitions, thus allows manipulating the ulyileg shape and regularizing it toward a
near-by degenerate transition point. The simplifled preserves with-in-category similarity, thus
enables various applications including shape analydisistdeature detection, and manipulation. It
is also useful in establishing a similarity measure in miaiglshapes, by adopting a graph matching
scheme for the\IS hypergraph. Results of the proposed framework demonstsastaite-of-art in
MA-based modeling and promises its potential in shape-baagzthing.

Vi
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