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MPOAOIOz

JTOXO0G TNC TTUXLOKAG gpyaciag eivat n BeAtiotonoinon ¢ anodoong evog a.cUPUATOU SLKTUOU
aodBnTipwyv eotialovtog o €va amo Ta PaCLKOTEPA XOPOKTNPLOTIKA Tou emnpedlouv Th
Aettoupyla tou, SnAadn tn Suvatotnta KaAuyng Tou xwpou. OL TeAkEG BETELS TwV alaBnThpwy
mou amnoaptifouv éva SIKTUOo, TIPEMEL VA £XOUV UTIOAOYLOTEL e PEYAAN TPOCOXH £TOL WOTE VA
ETUTUYXAVETAL €AaylOTOMOINON TwV KeVWV KAAUYNG €vw Tautoxpova va Slatnpeital n
OUVSECLUOTNTA HETAEY TOUC yLa VA UImopouV va petafLBalouv tig minpodopleg yLa To Xwpo mou
napakoAouBolv. H elpeon PBEAtiotng AUong oto mMPOoPAnUa tng KAAUYNG mpooeyylotnke pe
Xpnon yevetlkwv aAyopiBuwv (genetic algorithms, GA), n avamtuén twv omoiwv eival
ETNPEACHEVN O TN Bewpia TNG €EAENG TwV eLdwV Tou SlatuTtwBnke amno tov Kapolo AapfBivo,
KoL Tou aAyoplBuou BeAtiotonoinong opnvous cwpatidiwv (particle swarm optimization, PSO)
Tou amoteAel katnyopia Twv aAyoplBuwv mou Bacilovtal otnv euduia OUAVOUC KaL ULUELTAL TOV
TPOTO LE ToV oTtolo AAANAETILOPOUY OV TTNVWVY WG TPOC TNV eUPeON TNG BEATIOTNG SLASPOUNAG
Tiou Ba akoAouBricouv. Méow piag oelpdg MelpaATwWY KALaKoU Levn G SuokoAiag, aflohoyrBnke
n duvatotnta tou aAyopiBuou Kabwg Kal n Lkavotnta Twv PeBOSwv va aviansfEABouv oTLg
QTMALTAOELG TOU TPOPANUOTOG. Ze OAa Ta MpofAnpata, {ntolpevo eival n peylotonoinon tng
KAAUYPNG TOU XWPOU Kal ota SUCKOAOTEPA MO AUTA, TPootiBetal n anaitnon yla K- KaAudn

TipoK0OoPLOUEVWY ONUELWY TOU XWwpou.

NEEelc-KAEWOLA: aoUppota  Siktua  awoBntipwv, kaAuyn, PeAtiotomoinon, UTIOAOYLOTIKN

vonuoaouvn, YEVETLKOL aAyopLBpol, BeAtiotomnoinon opunvous cwuatdiwy



ABSTRACT

The aim of this Thesis is to optimize the performance of a wireless sensor network by focusing on
one of the key features which affect its operation, i.e. area coverage. The final positions of the
sensors which make up a network should be carefully calculated so as to minimize the void
coverage while, simultaneously, maintaining connectivity to one another in order to transfer
information about the area they are watching. Finding an optimal solution to the problem of area
coverage was approached using genetic algorithms (GA), a group of methods which were
influenced by Charles Darwin’s Theory of Evolution, as well as the particle swarm optimization
algorithm (PSO); the latter is a member of a category of algorithms which are based on swarm
intelligence and try to mimic the way the bird swarms interact in order to find the optimal path
to follow. Through a series of scalable experiments, the algorithm’s capability as well as the ability
of the methods to cope with the requirements of the problem was evaluated. In all the problems,
the goal is to maximize the area coverage and in the most difficult amongst them, the requirement

for k-coverage of predefined points of space is added.

Key words: wireless sensor networks, coverage, optimization, computational intelligence, genetic

algorithms, particle swarm optimization



