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1. Mogzeni Ta MeTOIY MiABUILEHHS SIKOCTI Nepenayvi Tpadika y 6e31poToBUX Mepeskax

2. Models and Methods of Improving the Quality of Traffic Transfer in Wireless Networks

Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYEHO BUPIlIEHHIO aKTyabHOI HayKOBO-IIPUKJIAJIHOI IP06IeMU 3a0e3eYeHHs
33/1aHOTO PiBHS SIKOCTi OOCYyTOBYBaHHS a0OHEHTIB 0€3IPOTOBUX MEPEXK 32 YPaXyBaHHS BIACTUBOCTEN MEPEXKEBOTO
Tpadiky 3 MogaapIuM BUOGOPOM IAIBHOCTI Ilepefadi i 0OMesKeHb MigKIio4eHHs. Po3po6yieHo MeToy, reHepatiii
Tpadiky 3 33JlaHUMU CTyIIEHEM CaMOII0A00M i JOBroTpUBaJIOi 3a1eXXHOCTi Ha ocHOBI ON-OFF Mogerni, sikuii Ha
BiZIMiHY BiJl BilOMMX METO/IB IO3BOJIsI€ OTPMMATH LIYKAHi IapaMeTpy Ha OCHOBI 3MiHM MIBUAKOCTI Ilepeadi JaHUX.
Briepie po3po6s€HO MaTeMaTUYHy MOJI€/b MPOIYKTUBHOCTI MEPEXKi, 3aCHOBaHY Ha BUOOPI CTalliOHapHOI YaCTKU
BiMOB 3anuTiB B sIKOCTi QOS. 3acTOCyBaHHS JaHOI MOJieli 103BoJIslE €(DEKTUBHO YIIPABIISATH Tpadikom Mepexi
He3aJIeXXHO Bif KijIbKOCTi ii esileMeHTiB. Po3po6yieHO MOZiesb eJIEMEHTIB By3J1a 6€3JpOTOBOI CEHCOPHOI Mepexi, s1Ka
3a paxyHOK aHaJli3y iHTEHCUBHOCTI Tpa(iKy Jae MOXJIUBICTb BiJICTEXXEHHS BUTPATH €HEPrii B KOKHOMY BY3Jli i
NOoJasbIIoI onTUMi3alii eHeproedeKTUBHOCTI BCiei Mmepexxi. Po3po6ieHo MaTeMaTUYHy MOZE/b PO3MilleHHS i

HepeMiH_LeHHH KJIaCTEPHUX ]_LCHTpiB Ha OCHOBi BU3HAYE€HHS OITUMaJIbHOTO 49acCy IIOHOBJIEHHS PO3TalllyBaHHA



IATYMKIiB B 6€3POTOBUX CEHCOPHUX Mepeskax [1jisl MaKcuMizallil 0671acTi OxXoIseHHs. Briepie 3anpornoHOBaHO
MaTeMaTHU4Hy MoJiesib riepenadi Tpadiky B 6€30pOoTOBill CEHCOPHil Mepeski Ha OCHOBI JUHaMiYHOTO BUGOPY
napaMeTpiB po6oTH (piBHs penikalii, JaspHOCTI epeaadi i rpadikiB akTUBHOCTI / CHY BY3J1iB) [IpY BUKOHAHHI
ymoBU QOS i 0OMeXeHb MiIKII0YEHHS, 10 JO3BOJIsIE MAKCUMI3yBaTU TEPMiH ciryxou (kutTss) BCM. 3anponoHoBaHO
METO/I, PO3PAaxXyHKYy €HEProBUTpPAT IIpM Nepeadi, 00po6Lli Ta 3UMTYBaHHI JAHUX B By3JlaX NIpY NOMNPEHHI TpagikKy
Ha OCHOBI iMOBIpHiICHOI'O aHaJIi3y PO3IO/AiNYy Yacy KUTTS, 110 AO3BOJISIE 3ilICHIOBATH BUOIp €(DEKTUBHOIO PEXKUMY
poboTu enemeHTiB BCM. KoMIyiekcHe BUKOPUCTaHHS OTPMMAaHUX Y pOOOTi Mozesieil i METOIiB O3BOJISIE
31iMICHIOBAaTU NOOYH0BY 6€31POTOBUX MEPEX 3 YpaXyBaHHSIM CaMOIOi6HMX BIACTUBOCTEH Tpadika, 10 JO3BOJISE

HiABUILWTY SIKiCTb OGCTTyTOBYBaHHSI KOPUCTYBaYiB.

2. The thesis is devoted to a topical applied scientific problem of providing a given level of service quality to
customers of wireless networks by taking into account properties of the network traffic, with a subsequent choice
of the transmission distance and limits of connectivity. The method of generating traffic with a given degree of
self-similarity and long-term dependence on the basis of the ON-OFF model, which, unlike the known methods,
provides desired settings based on changes in data rate, was developed. For the first time, a mathematical model of
the network based on selection of a fixed rate of request denials as QoS was developed. The use of this model
makes it possible to effectively manage the traffic in a network regardless of the number of its elements. A model
of elements of a wireless sensor network node was developed, which, due to the intensity of traffic analysis, makes
it possible to track energy consumption at each node and further optimize the energy efficiency of the whole
network. A mathematical model of placement and movement of cluster centers on the base of determining the
optimal renovation time of the location of sensors in wireless sensor networks to maximize coverage was
developed. For the first time a mathematical model of the traffic in wireless sensor networks based on dynamic
selection of parameters (replication level, transmission range and schedules of activity / sleeping of nodes) with
the provision of QoS and limitations of connections that allows one to maximize the service life of a WSN was
proposed. A method of calculating energy consumption for transfer, processing and reading of data at the nodes in
the propagation of traffic based on probabilistic analysis of the distribution of lifetime was developed, which allows
for selection of an efficient operation mode of WSN elements. Combined implementation of models and methods
introduced in this work allows one to build wireless networks on the basis of self-similar traffic characteristics,
which can increase the quality of serving the users.
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