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Abstract

The weighted Euler curve transform (WECT) was recently introduced as a tool to extract meaningful

information from shape data, when the shape is equipped with a weight function. In this extended

abstract, we provide an experimental investigation on using the WECT for image classification.
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1 Introduction

One of the primary goals of topological shape analysis is to summarize the shape of data

using topological invariants. The Euler Characteristic (EC) is a simple invariant that is easily

computed from data. For a filtered topological space, this can be extended to an Euler Char-

acteristic Curve (ECC). This extended abstract considers a variant of the ECC for a filtered

and weighted simplicial complex, called the Weighted Euler Curve Transform (WECT) [6].

2 Background

Given a simplicial complex K and a filter function f : K → R, the ECC is the func-

tion χf : R → Z that maps x ∈ R to the EC of the sublevel set f−1((−∞, r]). A common

filter function is the directional filter function, which, for K embedded in R
2, is the lower-

star filter for a direction s ∈ S
1. Using an ensemble of directional filter functions, one for

each direction in S
1, we obtain a parameterized collection of ECCs, called the Euler curve

transform (ECT).1 No two distinct shapes have the same ECT [9]. Since its introduction,

the ECT has developed both in theory and in practice [1, 3, 5–7].

The WECT is a generalization of the ECT for weighted complexes [6]. Let K be a

simplicial complex in R
2 and let g : K → R be its weight function (g need not be a filter

1 The ECT can be defined more generally; however, for brevity, we restrict the definition here to our
specific problem setting.
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SG resemble the DG. Why the maximum weight function extension performed better than

the average is not immediately clear. We plan to extend the set of shapes, distributions, and

function extensions in order to explore this observation.
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