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Pedepar:

1. Inceprariist npuCBsAYeHa YIOCKOHAJIEHHIO METOiB MapupyTu3alii iHpopmaniiiHUX MOTOKIB y 6€3MpOBiTHIX
CaMOOPraHi30BaHMUX MEPEKax LISIXOM [NOKPAllleHHS YaCOBUX IIapaMeTPiB MapIIpyTH3allii Ta epeaBaHH
indpopmauii B ymoBax pi3Koro 3poCTaHHS JVMHAMIiKU IIOTOKIB Ta HECTAOIbHOCTI piBHS WIYMiB y paZiioKaHalax.
BcraHoB€HO, 110 BaXXJIMBUM 3aBJJaHHSIM NIPU NIepefaBaHHi JAaHUX [0 6€3MPOBITHIX CEHCOPHUX Mepekax
3aJIMIIAEThCS 3abe3nedeHHs] ePeKTUBHOCTI MapIIpyTU3aliii, sika 6e3rocepeHbO BILIMBA€E HA 30a71aHCOBAHICTh Ta
PIBHOMIDHICTb BUKOPUCTAHHS PECYPCIB paflioKaHaly, a TAKOK CyMiCHE BUKOPUCTAaHHA JIiLJ€H30BaHUX YaCTOTHUX
cMyT 6€3 BIIJIMBY Ha ITPOLieCU NepeaBaHHs KOPUCTYBadiB. /17151 po3B'si3aHHS OKPECJIEHUX 3aB/IaHb Y pOOOTi Brieplie
3aIIPOIIOHOBAHO KOMIUJIEKCHUM METO[, MapIIpyTH3allii Ha OCHOBI 3HaXOKEHHS [7100aJIbHOT0 eKCTpeMyMy QYHKILiT
BIIOPSIKOBAHOTO BUIIAIKOBOTO IOIIYKY 3 IOJABaHHAM /BUJIAJIEHHSIM By3J1a [l yTBOPEHHSI MHOKMHU MapUIPYTiB Ta
iX ITOCIIiZOBHOrO YIIOPSAKYBaHHA 3a KPUTEPieM MaKcuMisalil piBHS QOS 3 ypaxyBaHHSIM HEOLHOPIIHOCTEN Yy
Mepexi. YII0CKOHaJIEHO METO/I, JIOKali3alii By3JliB CEHCOPHOI MepeXi Ha OCHOBI aIropuTMivHoOro migxony Tepcrona

3 BUKOPUCTAHHAM JiiarpaMy IOTY>KHOCTI BOpOHOroO, 110 1aj10 3MOTy MiBUIIMTY TOYHICTb BU3BHAYEHHS BipTyaJbHUX



KOOPAMHAT IIPY 3aCTOCYBaHHI AUCKy [ITyaHkape. YIO0CKOHaJIEHO METO], KJIaCTepU3allii MHOKUHU CEHCOPHUX BY3JIiB
IJ1s1 BMEHIIEHHS TPUBAJIOCTI MOIMIYKY MapUIPYTy MiX JIOBIJIBHOIO iX IapOI0 HA OCHOBI BU3HAYEHHS LIEHTPOiAA
KJlacTepa i3 ypaxyBaHHSIM MOZEJIi IIOIIMPEHHS CUTHaJly B pafiokaHasi. Habysa nojasnpioro po3BUTKY MOJIEN b 30HU
[IEPEKPUTTS KJIACTEPIB y CAMOOPraHi30BaHUX MEPeXax, sIKa Jjajia 3MOr'y 3aCTOCYBaTH CXEMY [lepeNpU3HaYeHHs
JIOTIYHUX aJipeCc MEPEXHUM By3J1aM, 10 GYHKLIOHYIOTh y LMX KJIACTePax, i 3a6e3edyBaTy HEOOXiIHUI PiBEHb
SIKOCTi 06CJIyTOBYBaHHS Y pa3i IporpaMHUX YM arlapaTHUX 300iB. loBeieHO e(eKTUBHICTb 3aIIPOIIOHOBAHYX B

PpOO6OTI pillleHb 3 BUKOPUCTaHHSIM PO3pO0IeHMX MaTEMAaTUYHUX 1 iMiTalliiHUX Moz eel.

2. The thesis is devoted to solving the actual scientific task of the data flows routing methods enhancement in self-
organized networks by improvement of the data transmission latency in conditions of the dynamic traffic intensity
and noise fluctuations in modern wireless sensor networks in order to satisfy user requirements in real-time
applications. The principles and features of the wireless self-organizing networks design have been analysed to
determine the key tasks, which should be solved to improve the balance and fairness of radio resource utilization
such as improvement of the routing efficiency and spectrum sharing in licensed bands without jeopardizing the
user experience. In order to solve the given tasks this thesis propose new complex routing method based on the
global extremum determination for the function of sorted random search by adding /removing of the nodes.
Proposed method allows creating and arranging of the set of routes by using the QoS maximization and taking into
account the network heterogeneity. The nodes localization method has been improved based on the Thurston's
algorithm using the Voronoi power diagram with correct adjacent connections, which allows to increase the
precision of virtual coordinates by using canonical unit Poincare disk to improve the quality of routing in Euclidian
space. The clustering method of sensor nodes has been improved by the determination of centroid taking into
account the wireless channel propagation model to reduce the time for route searching between the arbitrary pair
of nodes. The model of clusters overlapping in self-organized wireless networks has been further developed by
using the logical nodes addresses reassignment within the given cluster to ensure the target QoS level in case of
hardware or software failures. The simulations have been conducted based on the developed analytical and
empirical models in conditions of noise fluctuations in wireless channels to prove the efficiency of the proposed
solutions. Simulation results show that by using the proposed complex routing method we can ensure the high
reliability of the wireless sensor network and maintain the required QoS level for end users. Simulations on the
efficiency of proposed clustering method show that bit error rate has been reduced by 7% comparing to existing
solutions. Simulations of the transmission time between source node and destination node using the shortest path
selection by the proposed complex routing method show that the transmission latency has been reduced two
times comparing to conventional routing methods for the same configuration of the wireless sensor network.
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