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Dear Reader: Thisis an expanded version of our VLDB paper

Abstract Shape matching and indexing is important topic in its
own right, and is a fundamental subroutine in most shape data
mining agorithms. Given the ubiquity of shape, shape matchingis
an important problem with applications in domains as diverse as
biometrics, industry, medicine, zoology and anthropology. The
distance/similarity measure for used for shape matching must be
invariant to many distortions, including scale, offset, noise,
articulation, partia occlusion, etc. Most of these distortions are
relatively easy to handle, either in the representation of the data or
in the similarity measure used. However rotation invariance is
noted in the literature as being an especialy difficult challenge.
Current approaches typically try to achieve rotation invariance in
the representation of the data, at the expense of discrimination
ability, or in the distance measure, at the expense of efficiency. In
this work we show that we can teke the sow but accurate
approaches and dramatically speed them up. On rea world
problems our technique can take current approaches and make
them four orders of magnitude faster, without false dismissals.
Moreover, our technique can be used with any of the dozens of
existing shape representations and with all the most popular
distance measures including Euclidean distance, Dynamic Time
Warping and Longest Common Subsequence. We further show
that our indexing technique can be used to index star light curves,
an important type of astronomical data, without modification.
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1. INTRODUCTION

Shape matching and indexing is important topic in its own right,
and is a fundamental subroutine in most shape data mining
algorithms. Given the ubiquity of shape, shape matching is an
important problem with applications in domains as diverse as
biometrics, industry, medicine, zoology and anthropology. The
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distance/similarity measure for used for shape matching must be
invariant to many distortions, including scale, offset, noise,
articulation, partial occlusion, etc.. Figure 1 gives a visud
intuition of these problems in a familiar domain, butterflies and
moths. Most of these distortions are relatively easy to handle,
particularly if we use the well-known technique of converting the
shapes into time series as in Figure 2. However, no matter what
representation is used, rotation invariance seems to be uniquely
difficult to handle. For example [20] notes “rotation is always
something hard to handle compared with trandation and
scaling”.
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Fgure 1: Examples of the distortions we may be interested in being
invariant to when matching shapes. The left column shows drawings of
insects dating back to 1734 [32]. Theright column showsredl insects. The
flexible wingtips of Actias maenas require articulation invariance. One of
the Papilio antimachus must be reszed before matching. The Agrias
sardanapalus need their offsets corrected in order to match. The red
Papilio rutulus has a broken wing which appears as an occlusion to shape
matching agorithms. The real Sphinx Ligustri needs to be rotated to match
the drawing, achieving thisinvarianceis the focus of thiswork

Many current approaches try to achieve rotation invariance in the

representation of the data, at the expense of discrimination ability
[28], or in the distance measure, at the expense of efficiency
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