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2. A method of increasing the throughput of mobile wireless sensor networks based on the use of
telecommunication aerial platforms

Pedepar:

1. Inceprarnis BUpillye BaXKJINBY HAyKOBO-TEXHIYHY 3a71a4y - PO3POOKY METOAY 306iJIbII€HHsI IPOITyCKHOI 3laTHOCTI
MOOIJIBHUX 0€3MPOBOJOBAX CEHCOPHUX MEPEXK Ha OCHOBI BUKOPUCTAHHS TEJIEKOMYHIKaLiTHMX aepOIIaTgOpPM.
OCHOBHI HayKOBi Ta IPaKTUYHi pe3yJbTaTH AUCEPTAllil HACTYIHI. YIOCKOHAJIEHO MATEMATUYHY MOJEJb OLIiHKU
3B'SI3HOCTI BY3J1iB MOGiIbHUX 6€3POBOJOBUX CEHCOPHUX MEPEX i3 TeJIEKOMYHIKalliliHUMU aeponyiaTGopMaMu.
CyTb yIOCKOHaJIEHHSI MO, 10 BU3HAYAE ii HOBU3HY, [1OJISITA€ B TOMY, 1110 3a[IPOIIOHOBAHO TPUIOMHU CYMiCHOTO
BUKOPUCTAHHS CYKYITHOCTI aHAJIITUYHUX MOJEJIEN OLIHKY JOCTOBIDHOCTI Ilepenayvi JaHuX B pafiioKaHasax i3

CYKYIIHICTIO aHaJIITUYHUX MOJiesIel IPOrHO3yBaHHS [lepeMillleHHsI MOOIIbHUX CEHCOPHUX BY3JIiB. Lle 103Bosniio He



TiJIbKY OLIiHIOBAaTY HASIBHICTb 3B'SI3HOCTI BiZIOBIHO [0 3a[1aHOI JOCTOBIPHOCTI, a i1 IPOTHO3YBATH ii TPUBAJICTh B
YMOBax IBUAKOTO Ta HENepe6auyBaHOro NepeMilleHHS] MOOIIbBHUX CEHCOPHUX BY3JIiB. YJOCKOHAJIEHO aJITOPUTM
NIOLIYKY KBa3iOMTMMAaJbHOIO MOJIOKEHHS TeJIEKOMYHIKaliiHuX aeporniaatr@opm. CyTb yIOCKOHAJIEHHS aJITOPUTMY,
110 BU3HA4Ya€ 10ro HOBU3HY, MOJISITA€ B TOMY, 110 B LIbOMY aJTOPUTMI BIAJIOCsl YHUKHYTH IIOBHOTO IEPEOOPY
BapiaHTiB PO3MillleHHS TeJIEKOMYHIKaLlilHMX aeporyiaTGopm 3aBIsSKY BUKOPUCTAHHIO TIONIEPEIHbO PO3POOJIEHOI
CYKYIIHOCTI ITpaBuJI BioOpy BapiaHTiB Takoi 3MiHM 3B’I3HOCTI MepeXxi, 110 3MEHIIye Yac o0uucieHs. Lle no3soJise
OTPUMATH B PEXXUMI peaslbHOTrO 4acy 6JIM3bKi 4O ONTUMAJIbHUX PillleHHs i BUKOPUCTOBYBATU QJIFCOPUTM IJ1s1
OIE€PATUBHOTIO YIIPABJIiHHS NOJIOKEHHSIM TeJIEKOMYHIKaLiTHUX aepomaTdopM. BiixuieHHs KBa3ionTUMaabHUX
pillleHb Bifl ONTUMaJIbHUX, OTPUMAHNX METO/IOM IIOBHOTO Nepedbopy, He nepeBullye 5-7%. Briepie po3pobaeHo
METOJ], i IBULIIEHHS [TPONYCKHOI 3JaTHOCTI MOOIJIPHMX 6€3[IPOBOIOBUX CEHCOPHUX MEPEX Ha OCHOBI BUKOPUCTAHHS
TeJIEKOMYHiKaliliHMX aeponatdopM. BigMiHHICTb po3p06si€HOro MEeTOY Bill BiZOMMUX, 110 BU3HAYA€E IOTO HOBU3HY,
II0JIITa€ B TOMY, 110 BIleplIe 3alIpOIIOHOBAHO 00'€IHATU B €UHY CUCTEMY O0YMCIIIOBAJIbHY NIPOLIEAyPY aHali3y
MaTeMaTUYHOI MOJieJli OLiHKYU CTPYKTYPHO-(PYHKLIOHAIBbHOI 3B’93HOCTi MOOIJIbBHUX CEHCOPHUX BY3JIiB Ta
YIOCKOHaJIEHUI aIFTOPUTM MOIIYKY KBa3iONTUMAIbHOTO [TOJIOKEHHSI TEJIEKOMYHIKallilHAX aepoIyIaTGOopM, 110
DI03BOJISIE€ JOCSTAaTU GJIM3bKUX IO €KCTPEMAJIbHUX 3HAUY€Hb IIPOITYCKHOI 31aTHOCTI MOO1L/IbHMX 6€3POBOIOBUX

CEHCOPHUX MEpPeX B YMOBax IIBUJIKOrO Ta Hellepe0ayyBaHOro repeMilleHHsI MOOIIbHUX CEHCOPHUX BY3JIiB.

2. The dissertation solves an important scientific and technical problem - the development of a method of
increasing the bandwidth of mobile wireless sensor networks based on the use of telecommunication air
platforms. The main scientific and practical results of the dissertation are as follows. The mathematical model for
estimating the connectivity of mobile wireless sensor network nodes with telecommunication air platforms has
been improved. The essence of improving the model, which determines its novelty, is that the proposed methods
of joint use of a set of analytical models for assessing the reliability of data transmission in radio channels with a
set of analytical models for predicting the movement of mobile sensor nodes. This allowed not only to assess the
availability of connectivity according to the specified reliability, but also to predict its duration in the conditions of
rapid and unpredictable movement of mobile sensor nodes. The algorithm for finding the quasi-optimal position of
telecommunication air platforms has been improved. The essence of the improvement of the algorithm, which
determines its novelty, is that this algorithm has avoided a complete overhaul of telecommunications airplanes by
using a pre-designed set of rules for selecting options for such a change in network connectivity, which reduces
computation time. This allows you to get real-time close to optimal solutions and use the algorithm to quickly
control the position of telecommunications aircraft platforms. The deviation of quasi-optimal solutions from the
optimal ones obtained by the method of complete search does not exceed 5-7%. For the first time a method of
increasing the bandwidth of mobile wireless sensor networks based on the use of telecommunication air platforms
was developed. The difference between the developed method and the known one, which determines its novelty, is
that for the first time it is proposed to combine into a single system a computational procedure for analyzing a
mathematical model for estimating structural and functional connectivity of mobile sensor nodes and an improved
quasi-optimal positioning algorithm achieve close to extreme bandwidth values ooof mobile wireless sensor
networks in the conditions of fast and unpredictable movement of mobile sensor nodes.
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