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“ Nelpapatikn A§LoAoynon Aviyveutwv AvwpaAilwy o Poég Aedopévwy ”

NEPINAHWH

H melpapoatiki afloAoynon Twv alyoplOuwy avixveuong avwpaAlwy xwplis emiBfAedn
amoteAel pla otaBepr npokAnon os dtadopouc Topeic Epeuvag Kat epappoywv. Qotdoo,
Alya eival yvwotd 6cov adopd T MAEOVEKTAUATA KAl TIC aduvauieg twv pebodwv
avixveuong¢ aVWHOALWY €vtog oUVOEDONG KAl TO QVTIKTUTIO TWV TOPAUETPWY Toug. H
TapovUoa EPEUVNTIKN ONUOCLEUON ATIOOKOTIEL OTO OXESLOOUO KOL TNV AVATTUEN €VOC
TIAQLOLOU OUYKPLTLKAG afloAdynong yLa TV e€aywyn ULag EKTEVOUG TIELPAUATIKAG LEAETNG
MAVW OTIC OEVIPLKEG KoL TANGCLEOTEPOU yeitova peBodoug Twv kKopudaiwv pn
ETUTNPOUUEVWY AVIXVEUTWV VW UOALWY EVTOG oUVSEONG (CUUMEPIAAUBAVOLEVOU KOL TWV
€KTOC oUvOeonC) oe ouvexn por), LEoA amo pla UEYAAn molkAia amd moAudidotata
6ebopéva ta omoia €xouv HOAUVOEL elte pe avwpoAlEG UTIOXWpPOU E€lte TANRpPOUG



SLoVUOUATIKOU XWPOU. ApXLKA, TtapoUGLA{OULE T onUacloAoyia Kal TIG ASITOUpYIEG TwY
QVIXVEUTWV HEOW EVOC TIEPLEKTIKOU TOPASELYUOTOG. 3TN OUVEXELD, ELOAYOUUE TO
TEPLBAANOV TIELPAUATLKAG LEAETNG TO OTOLO TOPEXEL TEpLypadIk (HETA) avAaAuon Twv
6eSopéEVwV KL TIG ETIAOYEC UAOTIOLINONG TWV aVIXVEUTWY, BETOVTAC ETIIONG TO CUVOAO TWV
UTIEPTIOPAUETPWV Kal TwV uTtoPrdlwy Tipwyv Tout. H Sikain afloAdynon Twv avixveutwyv
e€aodaliletal pEow eMaPKOUG avAAUONG KPLoLHWY LEBOSOAOYIKWY EPWTNUATWY OTIWGE N
npooopoiwon Kot Slapolpacpog porg Sedopévwy, Ta MPWTOKOAAA KAl OL METPLKEG
afloAdynong, n BeAtiotomoinon Twv aviXVEUTWV Kal N Katdtaén Touc. Méow autng TG
HEAETNG, SLATILOTWVOULE OTL OL AVLXVEUTEC EVIOG 0UVEEDNG OXL LOVO TIpoaeyyilouv TTOAU
KAAQ TOUG QVIXVEUTEG EKTOG oUvdeong (0.777 €vavtl 0.778 avtiotolxa, TILEG KaTATaENG)
aAAQ Toug Eemepvouv UTIO ouvOnKeg. Emiong SLamoTWVoOUUE e EKMANEN TNV avtiotoon
TOUu SUVAULKOU HOVTEAOU TWV QVIXVEUTWV €VTOC oUVEeonG otnV KALLAKWON TNg
Slaotaonc Twv SedouEVwy Kol TWV UTIOXWPWV Touc. Napauta, mapouctalouVv HELWUEVN
amodoon KaBwg KALLAKWVOVTOL Ol TIHEC TWV UTIEPTIOPAUETPWY TWV TtapabUpwv Toug.
E€etaloupue emniong ta BepeAwdn otolxeia evog Suvaptkol PovtéAou, uTtoypappilovtag
TNV avaykn Unxaviopou Anng. And 6co yvwpiloupe, auth elval n o oAoKANpwUEVN
T(POOTIABEL TIELPAATIKAG AELOAOYNONG QVIXVEUTWY OVWHAALWYV O oUVOECN MAVW OF
noAvdiaotata Sedopéva.
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“Benchmarking Anomaly Detectors on Streaming Data”

ABSTRACT



The experimental evaluation of unsupervised anomaly detection algorithms is a constant
challenge within diverse research areas and applications domains. However, little is
known regarding the strengths and weaknesses of online anomaly detection methods and
the impact of their parameters. This paper elaborates on the design and development of
a benchmark framework to perform an extensive experiment study on tree and nearest-
neighbor based methods of top-notch unsupervised online outlier detectors (including
their offline) in streaming manner, across a wide variety of multivariate datasets
contaminated by sub and full space outliers. Initially, we present the semantics and
functionalities of the detectors through a comprehensive example. Then, we introduce
the benchmark environment providing a descriptive (meta) analysis of the datasets and
implementation choices of detectors, posing also the set of their hyper-parameters and
candidate values. The fair evaluation of detectors is guaranteed through an adequately
analysis of critical methodological questions such as stream simulation and partitioning,
evaluation protocols and metrics, detectors optimization and ranking. Through this study,
we ascertain that online detectors not only approximate very well offline detectors (0.777
vs 0.778, respectively; Ranking value) but also outperform them under certain conditions.
In addition, we surprisingly establish the resistance of online detectors' dynamic model
on scaling data and subspace dimensionality. Nevertheless, they shown a decreasing
performance while scaling window parameters. We also examine the fundamentals of a
dynamic model highlighting the need for a forgetting mechanism. To the best of our
knowledge, this is the most complete online anomaly detection benchmark attempt on
multivariate data.



