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ABSTRACT

A new method for shape characterization of 3—D space curves is
presented. The proposed procedure based on the Fourier analysis
techniques can be regarded as a generalization and further
development of methods described in the literature. Its
advantages are its simplicity and its ability to describe the
shape of any closed space curves regardless of their nature.
The space curve is parametrised by its arc length and
characterized by a set of 3-D vector valued "shape functions”.
The shape function is unambiguously defined for any closed
space curve, and contains the complete 3-D information on the
curve. The three components of the shape function (called
partial shape functions) are periodic with the period 2H, and
can be expanded in Fourier series. Starting with the
appropriately selected partial shape functions, shape
descriptors generated from Fourier coefficients are defined for
shape evaluation. They are invariant under translation,
rotation and dilation. In order to verify the validity of the
computational model and to analyse the efficiency of the
proposed procedure, experimental study has been performed using
different test curves.
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INTRODUCTION

In recent years 3-D shape analysis using computers has become
an increasingly important research area due to its practical
applications in fields such ‘as object identification,
quantitative assessment of microstructural features (Exner,
1987; Flook, 1987; Chong—Huah Lo and Hon—Son Don, 1989). In
this paper, a new approach employing generalised
Fourier—descriptors is proposed for shape analysis of
3—dimensional curves. The method reported here relies' on the
concept of the "generalised Fourier analysis” published earlier
(Réti and Czinege, 1989) and can be considered as a possible
















