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Abstract

Time series segmentation is aimed at representing a time series by using a set of segments. Some researchers perform
segmentation by approximating each segment with a simple model (e.g. a linear interpolation), while others focus
their efforts on obtaining homogeneous groups of segments, so that common patterns or behaviours can be detected.
The main hypothesis of this paper is that both objectives are conflicting, so time series segmentation is proposed to
be tackled from a multiobjective perspective, where both objectives are simultaneously considered, and the expert can
choose the desired solution from a Pareto Front of different segmentations. A specific multiobjective evolutionary
algorithm is designed for the purpose of deciding the cut points of the segments, integrating a clustering algorithm for
fitness evaluation. The experimental validation of the methodology includes three synthetic time series and three time
series from real-world problems. Nine clustering quality assessment metrics are experimentally compared to decide
the most suitable one for the algorithm. The proposed algorithm shows good performance for both clustering quality
and reconstruction error, improving the results of other mono-objective alternatives of the state-of-the-art and showing
better results than a simple weighted linear combination of both corresponding fitness functions.
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1. Introduction

Time series are an important class of temporal data objects collected chronologically. The corresponding databases
are often large, high in dimensionality and require continuous updating. Thus, their intrinsic characteristics make them
difficult to analyse. In this context, dimensionality reduction, similarity measurement, segmentation, visualisation and
mining methods (such as hidden pattern discovery, clustering, classification or rule discovery) are part of time series
research [16, 25, 35].

The segmentation task aims at creating an accurate approximation of the time series, by reducing its dimensionality
while retaining the essential features. The objective of this task is to minimise the reconstruction error of a reduced
representation with respect to the original time series. Segmentation tasks do not only reduce storage space but
also increase the performance of data mining techniques. According to the literature review, current time series
compression techniques require expert understanding of the time series, and appropriate threshold values need to be
adjusted in order to reduce information loss. The number of segments is the key for time series segmentation, because,
in real problems, the size of the segments must be different.

Unequal-length time series segmentation can be explored by using two approaches. The first approach aims to
locate specific points of the time series, which are treated as turning points connecting different segments. Pratt and
Fink [29] proposed a turning point selection method, which characterises these points as those with a maximal or
minimal value with respect to nearby data. Man and Wong [26] suggested another approach, where a function is used
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