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NEPINAHWH

Ta acUppata Siktua alodnTApWV £XoUV ELGEABEL 0TNV KABNUEPLVOTNTA LAG OE TIOLKIAOUC
Topelg edpappoyng onwe e€umva Siktua UOpPeUONC, NAEKTPLOUOU, OTITIWV OMWE KAl OF
cuoTnUata TapokoAoubnong tng uyeiag. H mapaywyrn OXupwv Kot alOMIoTWV
epapuoywv amattel BEAtotn amodoon amd TNV TMAEUPA €VOG acUpuatou SLKTUOU
awodnTApwv. Alddopol TAPAYOVIEG UMOPOUV Vo EMNPEACOUV Tn Asltoupyia €vog
acVPUATOU SIKTUOU aoBNTAPWV KAl AUTOL KUpaivovTaLl Ao TOV ETIXELPNOLOKO XWPO, TO
ULOBETNUEVO TTIPWTOKOANO ETIKOWVWVIACG HEXPL Kol TN SUVOHLKN €VTOG SIKTUOU Kol TNV
KOTAOTOON KAOE peEpOVWHUEVOU KOUBOU.



O kUpLOG OTOXOG €lval N KN EMITNPOUMEVN Kal N CUVEXNG AElToupyla Tou SIKTUoOU o€
TIPAYMOTIKEG €DAPHUOYEGC. QG €K TOUTOU, O XAPAKTNPLOMOG Twv emibocewv uPnAou
emutédou twv Slktuwv oOtav Pooiletol OMOKAELOTIKA OTNV €KTiKNON ToLoTNTOG
ouvbéopou pmopel va amodwoel EMELCOSIOKA OTIYULOTUTIA TwWV OUVOECUWV
OUYKEKPLUEVQ, amd onueio o onueio.

ZKOTIOC NG apouoag epyaciag lval va xapaktnpilosl tnv anodoon tou SIKTUOU MEpa
Qo TOUG TEPLOPLOMOUG TWV YELTOVWV TOU TPWTOU GAMOTOG Kol ot SladopeTikd
OTPWHATO PLOG TTAPOUG AELTOUPYLKAG OTOLBAG TTPWTOKOAAWY, N OTola KUMALVETAL oo TO
eninedo cuvbEopoU UEXPL Kal To eminedo Edapuoyns. OL ETEPOYEVEIG UETPNOELG TTOU
TIPOEPXOVTAL OO QUTA Ta ETMESA CUYXWVEVUOVTOL KOl HECW TWV HEBOSWV UNXAVIKAG
HAaBbnong avakaAUTTovTal Ta HOVTEAQ Léoa ota deSopéva autd Kal emlotpédovral Ta
XOPOAKTNPLOTIKA EKEVAL TIOU €lval TOL TILO KUPLAPXA, XPNOLLOTIOLWVTOG TEXVIKEG ETUAOYNG
XOPOAKTNPLOTIKWY HE HUN EMLTNPOUUEVO TPOTO. ETMOUEVWG, N CUCTNUOTLKA UEAETN TNG
anodoong anod To €va akpo oto dAAo Ba pmopolce va MPOoPEPEL TO HECA yLa TNV
Katavonon tng moAudlaotatng oupunepldopdg oAOKANpou Tou SikTuou.
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ABSTRACT



Wireless Sensor Networks (WSNs) have been introduced to our daily lives in several
application domains such as Smart Water, Smart Grids, Smart Homes and Health
Monitoring. All these applications require the production of robust and reliable
applications which are based on the WSN's optimal performance. Various factors can
affect the operation of a WSN ranging from the operational space, the adopted
communication protocol, the intra-network dynamics and the status of each individual
node.

The main goal is the unattended and the continuous operation of the network in real-life
deployments. As such, characterization of the network's high-level performance when it
is based exclusively on link-quality estimation can vyield episodic snapshots of the
performance specific point-to-point links.

The objective of this thesis is to characterize network performance beyond the
constraints of 1st hop neighbors and across different layers of a fully functional protocol
stack, ranging from the Physical to the Transport and Application layers. Heterogeneous
metrics are fused and machine learning methods provide the required means to discover
patterns in the data and provide the features that are the most dominant ones by
employing feature selection techniques in an unsupervised fashion. Thus, systematic
study of end-to-end links' performance could provide the means for understanding the
multi-dimensional behavior of an entire network.



