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“TUMBOALKEG avanmopaocTtacels Bacel deSopévwy yia avaluon
XPOVOOELpwWV o€ UYPNAO eninedo”

NepiAnyn

H ouotnuatiky cuAloyn eSopévwy elval AoV pLa eyyevig Sladkooio OAWV Twv MTUXWV TNG
oLyxpovnG LwNG. Ao BLOUNXOVLIKA LNXOVAOTO £WC NXOVALOTO UYELOVOULKNG TtepiBaAdng Kot
dopnTouC aoONTNPEG, KLa AVEU TTPONYOUUEVOU TTOoOTNTA dedopévwy SlatiBetat yia e€6pun Kal
ovaktnon mAnpodoplwy. O cUVEXWE AUEAVOUEVOG OYKOG Kal N TTOAUTTAOKOTNTA TwV SeS0UEVWY
XPOVOOELPWY QMOLTOUV QMOTEAECHOTIKY HEIWON Twv SlaoTAoEwV Twv SeSopévwy yla T
SleukOAuvon Twv epyactwv e€0puéng SeSopévwy. OL CUUPBOALKEG QVATIOPAOTACELG, ELOIKOTEPA N
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OLKOYEVELA TwV CUPPBOAIKWY cuvaBpoloTikwy Tipooeyyioewv (SAX), €xouv amodelxBel moAL
OMOTEAECUATIKEG YlA TN CUMTMIESN TNG MANPOGOPLAC TIOU TIEPLEXETOL OTI XPOVOOELPEC, EVW
eKPeTOAAeVOVTOL TOV TIAOUTO TwV aAyopiBuwv avalitnong mou XPnoLUOToLoUVTOL OTLG
KOLWVOTNTEG TNG BLomMANpodopLKNG Kal TNG €£0PUENG KELUEVOU. QOTOO0O, OL TUTIKEG TEXVIKEG TIOU
Baoilovtal otnv SAX uTtoBETOUV OTL TA UTIOKEIEVA OTATIOTIKA XAPAKTNPLOTIKA TwV SeS0UEVWY
elval Mkoouolavad, Pe QTMOTEAECHO OUXVA va ETLSEWVWVETAL N amdd00N TOUG OE TIPOKTLKEG
edpapuoyéc. Na va Eemepaoctel autog o mMepLopLonog, n datptfn autn moapouaotalel pla pébodo
TIOU avalpel omoladnmote UMOBEON OXETIKA HE TNV KATOVOUN TLBOVOTNTOC TWV XPOVOTELPWY,
péow ekTipnong mukvotntag pe muprva (KDE) kot Lloyd-Max kBavtiong. H TElpapoTikn
afLOAOYyNON O TPAYMOTIKA Oebopéva KATASEIKVUEL TNV OVWTEPOTNTA TNG TIPOTELVOUEVNG
ueBobdou, os oUyKplon He TN cupBatikr SAX Kot pia evallaktiky péBodo Baotlopevn otn SAX,
TIou Aeltoupyel pe ameuBelog mpooapuoyn ota dedopéva. Télog, otnv mapovuoa Siatplpn, N
mpotelvopevn UEBoSOG pelwong Olaotdoswv OEOMOLEITAL Yl VO TIAPEXEL OUUTTAYELG
OVATIOPOOTACEL XPOVOOELPWY HE OTOXO TNV avixveuon avwpoAlwv. lMa To oKomod auto,
OVOTITUCOETAL £VO UTIOAOYLOTIKA QITOTEAECHUATIKO, OAAG TIOAU akplBEG, TMAQiCLO yla aviyveuon
QVWHOALWY 0 POEC SESOUEVWV OE XWPOUC ALyOTEPWY SLACTACEWY, EVW EVAANAKTIKA oYUt
KBavtiopol &lepsuvwvtal Kol XPNOLWIOMOLoUVTIAL yla TIo aKplBr] AvtAnon OTATIOTIKWY
CUUTTEPUOHUATWV.
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“Data-driven symbolic representations for high-level time series analysis”

Abstract

The systematic collection of data has become an intrinsic process of all aspects in modern life.
From industrial to healthcare machines and wearable sensors, an unprecedented amount of data
is becoming available for mining and information retrieval. The ever-increasing volume and
complexity of time series data necessitate efficient dimensionality reduction for facilitating data
mining tasks. Symbolic representations, especially the family of symbolic aggregate
approximations (SAX), have proven very effective in compacting the information content of time
series while exploiting the wealth of search algorithms used in bioinformatics and text mining
communities. However, typical SAX-based techniques rely on a Gaussian assumption for the
underlying data statistics, which often deteriorates their performance in practical scenarios. To
overcome this limitation, this thesis introduces a method that negates any assumption on the
probability distribution of time series, by means of kernel density estimation (KDE) and Lloyd-Max
guantization. Experimental evaluation on real-world datasets demonstrates the superiority of the
proposed method, when compared against the conventional SAX and an alternative data-adaptive
SAX-based method. Finally, in the present thesis, the proposed dimensionality reduction method
is utilized to provide compact representations of time series for the purposes of anomaly
detection. To this end, a computationally efficient, yet highly accurate, framework for anomaly
detection of streaming data in lower-dimensional spaces is developed, whereas alternative
guantization schemes are explored and utilized for more accurate statistical inference.



