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Pedepar:

1. Israenko B.O. Mopiesib Ta METOIM YOOCKOHAJIEHHSI PO3IIOJiIEHNX CEHCOPHUX MePeXX Ha OCHOBI MogudikoBaHUX
kapT KoxoHena. - KBamnigikaliliHa HaykoBa Ipalsl Ha IpaBax pykonucy. Jlucepratlis Ha 3000yTTs CTYIIEHS JOKTOpa
dinocodii 3a cnenianpHicTio 123 Kom'ioTepHa iHXeHepis — XapKiBCbKUI HalliOHAJIbHUI YHIBEPCUTET
pazioenekTpoHiku, MiHicTepcTBo OCBiTH i Hayku YKpainu, Xapkis, 2025. [JucepraliiiHy po60Ty IPUCBSIY€HO
PO3poOLi MOieli Ta yIOCKOHAJNIEHHIO METOIiB QYHKIIIOHYBaHHS PO3IOAiJIEHUX CEHCOPHUX Mepe’K Ha OCHOBI
mopu@ikoBanux KapT KoxoneHa. ¥ mexxax po6oTu c(pOpMOBaHO MifXif, 10 OeAHYyE MEXaHi3MU caMOopraHizalii
kapTu KoxOHeHa 3 eHepreTMYHNMU NTapaMeTPaMu By3JIiB, IO AAJI0 3MOTy c(pOPMYBaTH CTPYKTYpH KjlacTepusalii Ta
MapIIpyTH3allii, y3roJKeHi 3 TOMOJIOTi€I0 MEPEXKi Ta ONITUMI30BaHi 32 €HEProCoXXUBaHHSIM. 3allpOIIOHOBaHI
Mopu@ikalii 0XoIIo0Th SIK Y OCKOHAJIEHNI MeXaHi3M HaByaHHs KapTy KoxoHeHa, Tak i 3aco6U ronepesHbOro
€HEepPreTUYHOro Bif6OPY Ta KOMIIOHYBAHHS MapLUIPYTHUX CIIMCKIB, 3aBISKU YOMY MOJIeJIb 3a0e31edye palioHaabHUI
PO3IMO/iJ HaBaHTAXKEHHS, 3HIKY€E IMOBIPHICTb €HEPTETUYHOIO BUCHAKEHHS OKPEMUX BY3JIiB Ta IIOJO0BXKYE TEPMIH

eeKTUBHOI pO6OTH CEHCOPHOI MepexKi. AKTyasIbHICTh 0OpaHOoi IPO6IeMaTHKN 3yMOBIJIEHA BaKJIMBOIO POJLIIIO



PO3MOJiJIEHNX CEHCOPHUX MEPEX B 33jauaX aBTOHOMHOT'O MOHITOPUHTIY Pi3HOMAHITHUX O0’€KTIB i IPOLECiB B
yMOBax peasibHoro yacy. OfiHi€lo 3 roJIOBHUX IlepeyMoB QYHKLIOHYBAaHHS PO3IIOLiJIEeHNX CEHCOPHUX MEPEX €
paLioHaJIbHE BUKOPUCTAaHHS €HEPreTUYHUX PECYPCIB BY3J1iB MEPEXKI, Ki IPALIOIOTh Bifl aBTOHOMHUX JIXKEPEJI
>KUBJIeHHSI. OOMEXEeHHS €HepropecypCy Mae CYTTEBUM BILJIMB HE TiJIbKA HA CTA0iIbHICTb 3B'$13KY Ta IIPOIYCKHY
3/IaTHICTb MEPEXKi, 2 HA TPUBAJIICTh POOOTH caMoi Mepexi. Y 3B'SI3Ky 3 LIM [10CTa€ MUTAHHS MiABUILEHHS
eHeproedeKTHUBHOCTI IiJ] 4yaCc pO3pOOKY aJIrTOPUTMIB MapLIpyTU3allii Ta TOMOJIOTII PO3IIOieHNX CEHCOPHUX MEPEX.
Y TpaguLiHUX MigXo[ax 40 MapLpyTU3alii Ta Kjacrepusauii IOTOYHUN EHEPreTUYHUN CTaHy BY3JIiB,
(yHKIiOHaIbHA POJIb y TOIMOJIOTii MepesXi Ta M0JI0KEHHSI BiTHOCHO 6a30B0i CTaHIIii HEe BpaxOBYIOTbCS HA
IOCTaTHbOMY piBHI. Lle, 3BUyaiiHO, IPU3BOLUTD 0 3HIDKEHHS HaiHOCTI Mepeski. TakoX MOTPi6bHO 3a3HaYUTH, 1110 3
IIOCTiIHO 3pOCTal0YMMU 06CIraMu JaHUX NOTPiOHO PO3POOGIISITH HOBI, 200 Y OCKOHAJIOBATH iCHYIOUI MOleJli Ta
METO[IH, SIKi JO3BOJISITh CYTTEBO 3a0LAAUTH BUTPATY €HEPTii B CUCTeMaX MOHITOPUHIY Ta KepyBaHHsL. lle MoxxHa
3pPOOUTH 32 paxyHOK BUKOPUCTAHHS iHCTPYMEHTIB MaIIMHHOT'O HaBYaHHS, 30KPEMa, CAMOOPraHi30BaHUX KapT
KoxoHeHa, 5Ki 3[aTHi aaliTUBHO BioOpaskaTy CTPYKTYPY BXiAHUX JAHUX Ta BUSBIISTYU IPUXOBaHI 3aKOHOMIPHOCTI.
Cami X Migxonu, SIKi MO€JHYIOTh CAMOOPraHi3oBaHi KapTu KOXOHEHA 3 €eHEPreTUYHNMU MOZEJISIMY BY3JIiB,
BiJKpMBAIOTh HOBi MO>KJIUBOCTI [IJ11 CTBOPEHHS Oi/IbIll HALINHUX Ta JOBrOBIYHUX CEHCOPHUX MepexX. TakumM 4YMHOM,
IocimkeHHs eeKTUBHUX METOJiB 3MEHILIEHHS €HEeProCIIO>KUBAHHS BY3J1iB PO3MOIiJIEHUX CEHCOPHUX MEpPeX 3a
IOTIOMOTOI0 aJANITUBHMX MEXaHi3MiB CaMOOpraHizallii poouTbh poboTy akTyasabHO0. METOI0 AucepTaliiiHoi poboTH €
niABUILEHHS €(PEKTUBHOCTI (PYHKLIOHYBaHHS PO3NOiIEHUX CEHCOPHUX MEPEXK Ta 3MEHIIEHHS] €HeProCIOKUBAHHS
iX By371iB, HIJIIXOM PO3POOKM MOJeJiel Ta METO/IiB iHTeJIEKTyaIbHOI 0OPOOKY IaHMUX HA OCHOBI MOAU(IKOBAHOI
kaptu KoxoHeHa B yMoBax 00MeXXeHUX pecypciB. O0'eKT AOCIiIyKeHHs — IpoLecu 00pOOKU JaHUX 3
BHMKOPYCTaHHSIM IHCTPYMEHTIB MAIIMHHOTO HaBYaHHS B PO3IOJiIEHNX CEHCOPHUX MEPEXKAX B YMOBaxX OOMEXKEHUX
€HEPreTUYHUX pecypciB. [IpeIMET AOCTIIKeHHS — MOZEJi Ta METOAU OOPOOKU TaHUX By3JIlaMU PO3NOAIIEHUX
CEHCOPHUX MepeX, SIKi CITPSIMOBaHi Ha TOYHICTb aHasizy BXigHoi iHdopmauii, cTabinbHICTh PYHKIIOHYBaHHS Ta
3MEHIIEHHS eHeprocloKMBaHHs. MeToau nocuinkeHHs. [Ipy po3s’sizaHHi HayKOBO-TIPUKJIAHOI 3a4a4i
BUKOPUCTAHO PO3LUIMPEHUIN KOMIIJIEKC METO/iB, 30KpeMa 171 BCiX 3a7iay BUKOPUCTaHi TEOPETUYHE, MaTEMaTUYHE,
asnropuTMivHe Ta imitaniiine monenoBanHs. Tak, npu mogudikauii kaptu KoxoHena 1jis 3aya4 eHeproedeKkTuBHOI
MapuIpyTHU3allii B CCHCOPHUX MepeXkaX BUKOPUCTaHI TOIOJIOTIYHE Ta HEPOMEPEXKEBE MOJEIOBaHHA. MeToan
onTuMizallii 6yJ10 BUKOPUCTAHO [1J151 SMEHIIEHHS 4acy HaByaHHs. [Ipy yI0oCKOHaIEHHI KJIaCUYHOIO METOLY
HaBuyaHHS KapTu KoxoHeHa /1151 KepyBaHHS CTaHaMU BY3J1iB PO3MO/IiIEHOI CEHCOPHOI MepeXi BUKOPUCTAHO
MO/JIEJTIIOBAaHHSI HEUPOHHUX CTPYKTYP, 4Ki 3JaTHIi 4O caMOOpraHisauii. /1715 3H>KeHHSI €HepreTUYHUX BUTPAT 34
PaxyHOK JIOKaJIbHOI 06p06KHY AaHuxX MoAU(IiKOBaHO NpaBuja HaBYaHHS. [y BpaxyBaHHS €HepreTUYHUX
XapaKTEPUCTHUK BY3JliB Ta iX B3aEMO/ii B CECHCOPHOMY I10Jli I0OYA0OBaHO MaTeMaTU4Hy Mozerb. [Ipn mogudikarii
MOJIeJli MiJBUILEHHS eHeproe(eKTUBHOCTI CEHCOPHOI MepesKi (popMasi3oBaHO KpUTePii €eHeprocrno>KUBaHHS Ta
004K CII0BATIbHOTO HaBaHTaKeHHsI. [lJ1s1 po3p00KU MeXaHi3MiB eHepro3oepeskeHHs Ta CUHXPOHHUX KOPUTYBaHb B
CEHCOPHOMY I10J1i 3aCTOCOBAHO aJrOpUTMiuHe MoJesoBaHHs. [Ipyu Mmogudikauii meTona HaByaHHs KapTy KoxoHena
3 napaJiesIbHMM BUKOHAHHSIM OIlepalliil B CECHCOPHOMY I10J1i pOo3p06JieHO 6araTo(pakTOpHYy MOJEb TOIOJIOTii
CEHCOPHOTO 110J14, ie 6YJI0 BpaXOBaHO BUMOTH 0 €HEProCIIO>KUBaHHSI BY3JIiB PO3IOiIEHUX CEHCOPHUX MEPEXK.
[TpoBeneHO OLiHKY aHUX, SIKi OyJIM OTPUMaHi B pe3yJbTaTi ekcriepuMeHTiB. OLjiHKa IpoBojuacs 3

BUKOPUCTaHHSIM METOMIB TEOPii IMOBIDHOCTI Ta MaTCTaTUCTUKMU.

2. Diachenko V.O. Model and methods for improving distributed sensor networks based on modified Kohonen
maps. - Qualification scientific work on the rights of the manuscript. Dissertation for obtaining the Doctor of
Philosophy degree by 123 Computer Engineering specialty — Kharkiv National University of Radio Electronics,
Ministry of Education and Science of Ukraine, Kharkiv, 2025. The dissertation is devoted to the development of a
model and improvement of methods for the functioning of distributed sensor networks based on modified
Kohonen maps. Within the work an approach was formed that combines the self-organization mechanisms of the
Kohonen map with the energy parameters of the nodes, which made it possible to form clustering and routing
structures that are aligned with the network topology and optimized for energy consumption. The proposed

modifications cover both an improved learning mechanism for the Kohonen map and means of preliminary energy



selection and routing list composition, thanks to which the model ensures rational load distribution, reduces the
probability of energy depletion of individual nodes, and extends the effective operation of the sensor network. The
relevance of the chosen topic is determined by the important role of distributed sensor networks in the tasks of
autonomous monitoring of various objects and processes in real time. One of the main prerequisites for the
functioning of distributed sensor networks is the rational use of energy resources of network nodes that operate
using autonomous power sources. Energy resource limitations have a significant impact not only on the stability of
communication and network bandwidth, but also on the duration of the network functioning. In this regard the
question arises of improving energy efficiency when developing routing algorithms and topology of distributed
sensor networks. In traditional approaches to routing and clustering, the current energy status of nodes, their
functional role in the network topology, and their position relative to the base station are not considered
sufficiently. This, of course, leads to a decrease in network reliability. It should also be noted that with ever-
increasing amounts of data, it is necessary to develop new or improve existing models and methods that will
significantly reduce energy consumption in monitoring and control systems. This can be done using machine
learning tools, in particular, self-organizing Kohonen maps, which are capable of adaptively reflecting the
structure of input data and identifying hidden patterns. The approaches themselves, which combine Kohonen self-
organizing maps with energy models of nodes, open new opportunities for creating more reliable and durable
sensor networks. That's why the research regarding effective methods of reducing the energy consumption of
distributed sensor network nodes using adaptive self-organization mechanisms makes this work relevant. The aim
of the dissertation is to improve the efficiency of distributed sensor networks and reduce the energy consumption
of their nodes by developing models and methods of intelligent data processing based on a modified Kohonen map
in limited resource conditions. The object of the study is data processing using machine learning tools in
distributed sensor networks under conditions of limited energy resources. The subject of the study is models and
methods of data processing by nodes of distributed sensor networks, which are aimed at the accuracy of input
information analysis, stability of functioning, and reduction of energy consumption. .
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