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Abstract

This paper introduces a statistical methodology to identify planar asymmetries
in surfaces. An algorithm based on bivariate kernel smoothers is used to estimate
non-parametrically the surface from a point cloud. Also bootstrap-based pro-
cedures are proposed for testing a null hypothesis establishing that the surface
has planar symmetry. After checking the validity of the proposed methodology
with simulated data, it was applied to study symmetries in a boat hull.
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1. Introduction

Symmetry is a property present in nature but also in artificial objects, such
as architectural models and industrial products [1]. It plays an important role in
human visual perception and aesthetics [2] but also in the economy and efficiency
of structures and animate or inanimate organisms [3]. From a mathematical
point of view, a symmetry is a set of transformations applied to an object
that preserve the properties of the structure [4]. Translations, rotations and
reflections are typical geometric transformations corresponding to symmetries.
Although it is widely associated to geometric transformations [5], symmetry
concerns other disciplines, such as music [6].

The importance of symmetry has originated a number of studies concerning
this topic throughout time. The authors in [7] describe a variety of applications
of symmetry in digital geometry processing and shape analysis. They also anal-
yse the strengths and limitations of some algorithms for symmetry detection.
Some examples of symmetry detection in images can be seen in [8–10]. In the
architectural and industrial fields, symmetry is also a prime characteristic of
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