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Abstract. Data stream can be thought as a sequence of ordered data items, where the inpat
arrives o or less conlineusly as Lime progress. There exisl severa] applications prodoe-
ing dlaty slream, eg. telecommuonication system, stock markets costomer click streams ete..
In this paper we consider the problem of extracting knowledge by a dinamical clustering
algorithm of sea waves streaming data, that is to say evolving streaming of data coming
fronn o madtisensor system. For this purpose we develop an updating version of Dyviaanical
Clustering Alporithm [3). This probdem s very inberesting froon a practical poinl ol view.
It 15 based on the computation of & prototypal wave through a free-knot smoothing spline,
optimizing a non linear problem. Thanks to this approach, it is possible to investigate in
which way the incoming data change according to the various stops of process rogistration,
el Loy v o suminaey deseription of the colive data Chought prototy pals Dowing caras
nsing & small amount of memory and fime.

EKcovwords: data stream, data mining, clustering, sca waves propagation, froc
knots spline.

1 Introduction

In applications such as petwork monitoring, telecommunications data manapement, clickstresm
momitoring, manifacturing, sensor networks, and others, data takes the form of continmons data
sireams rallier Lhan Ooile stored data sels, These data are created by conlinnons activity over long
periods of time and are thorefore data which grow continuously over time. This has lead to the de-
velopment of new sirategies able 1o frnish an overview of the key chiaracteristios in the data which
change over time in a fast way, In the last vears since it has been advances in hardware technology
the analysiz of such ldnd of data has gained more attention. An Important area of interest is that
ol elustering, The elustering problew is especially inleresting becanse of ils applicalion Lo dala
suminarization and outlicr detection, but is a difficult problem to solve becanse of large volumes
of data arriving inoa stream lead most traditional algorithms too inefficient. Hegarding aspects of
data slorage, wanapement and processing, the coutinnous arvival of dala itews o wulliple, rapid,
time-varying regnives clustering adaptive strategios in the sense to np-todate elnsters. and able
b Lakiog new dala tlews iolo consideralion as soon as they arrive. The clustering problem has
addressed many scientific arca such as the database. data mining and statistics communitics [3],
[G.I10]. Despite these work presents interesting methods to classify datastream they have the sim
Lo elassily elewents ol one individoal data steean, which is quite dillerent from the problem thal
woe comsider here. In this paper we are going to analyze the streams themselves rather than single
data itemns thereof, O approach is different on the way of performing clistering. Tt share some
ideas with the ficld of Dynamical Curve Clustering [14]. [13], where the main aim is to classifv a set
of time stamped omrves. We develop an apdating version of Dynamical cnrve elostering where onr
[oens is Lhe analyvsis of sbeam of curves coming [rom an applicalive sbudy on sea waves sleeaming
data. The idea is to classify this data using sliding windows of fixed size. The method incorpo-
rites good quality of clnsters combined with efficien) compmtational properties, It 15 nerementally
updatable and is highly scalable on both the number of dimensions anpd the siee of the data steeams,
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