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1. Istuenko B.O. Mojiesib Ta METOIIM Y OCKOHAJIEHHS PO3IOJiIE€HNX CEHCOPHUX MEPEX HAa OCHOBI MOIM(iKOBaHUX
kapT Koxonena. - KBamigikaliliHa HayKoBa Ipalsl Ha IpaBax pykonucy. Jlucepratist Ha 3000yTTsI CTYIIEHS TOKTOPa
¢inocodii 3a cnenianpHicTio 123 KoMIT'toTepHa ilkeHepis — XapKiBCbKUI HAlliOHAIbHAN YHIBEPCUTET
pazioesnexTpoHiku, MiHicTepcTBO OCBiTH 1 Hayku YKpainu, XapkiB, 2025. [lucepraliiiHy po60Ty [IPUCBSIYEHO
PO3po0Li MOeli Ta yIOCKOHAJNIEHHIO METOIiB (PYHKIIOHYBaHHS PO3NOiJIEHNX CEHCOPHUX MEPEX Ha OCHOBI
monudikoBanux kapT KoxoneHa. ¥ mexkax po6otu cpopMOBaHO Mifxif, 10 NoeAHyE MeXaHi3MU caMoopraHizariii
kaptu KoxoHeHa 3 eHepreTHYHUMHU NapaMeTPaMU BY3JIiB, IO a0 3MOTy C()OPMYBATU CTPYKTYPU KJlacTepu3allii Ta
MapIIpyTH3aLii, y3roJKeHi 3 TOIOJIOTi€I0 MEPEXKi Ta ONTUMI30BaHi 3a €HEProCIIOKMBAHHAM. 3allpOIIOHOBaHI

Mopudikaliii 0XOMo0Th K YIOCKOHAJIEHNI MEXaHi3M HaBYaHHS KapTu KOXOHEHA, TaK i 3aco6U MonepeHbOro



€HepreTUYHOrOo BiJ6OPY Ta KOMIIOHYBaHHSI MapUIPYTHUX CIMCKIB, 3aBISKM YOMY MOZEJb 3abe3edye palioHaJTbHUN
PO3MO/iJ HaBaHTAXXEHHS, 3HUKYE IMOBIPHICTbh €HEPTETUYHOI'O BUCH)KEHHS OKPEMUX BY3JIiB Ta IOJOBXYE TEPMiH
eeKTUBHOi pO6OTH CEHCOPHOI MepesKi. AKTyasIbHICTh 0OpaHOoi IPO6IeMaTUKU 3yMOBJIEHA BaXKJIMBOIO POJLIIIO
PO3MOJIiJIEHNX CEHCOPHUX MEPEX B 33lauaX aBTOHOMHOT'O MOHITOPUHTY Pi3HOMAHITHUX O0'€KTIB i IPOLIECiB B
YMOBax peasbHOro yacy. OJHi€lo 3 rOJI0BHUX NE€PeAyMOB (PYHKLIOHYBaHHS PO3IOAiIEHNX CEHCOPHUX MEPEX €
palioHaJbHE BUKOPUCTAaHHS €HEPreTUYHUX PECYPCIB BY3JIiB MEPEXKI, SKi IPALIOIOTh Bifl aBTOHOMHUX JIKEpeJl
KUBJIeHHs1. OOME>KEeHHSI €Hepropecypcy Mae CYTTEBUI BILJIMB HE TiJIbKY HA CTa0iIbHICTb 3B'S13KY Ta IIPOIIYCKHY
3/IaTHICTb MEPEXKi, a HA TPUBAJIICTh POOOTH caMOi Mepexi. Y 3B'SI3Ky 3 LIMM [10CTa€ MUTAHHS MiABUILEHHS
eHeproedeKTHUBHOCTI Iif] Yyac po3pOOKY aJIrTOPUTMIB MapLIpyTU3allii Ta TOMOJIOTII PO3IIOieHNX CEHCOPHUX MEPEX.
Y TpaguLiHUX MigXoax 4o MapUIpyTU3allii Ta Kjacrepusalii IOTOYHUN €HEPreTUYHUN CTaHy BY3JIiB,
(yHKULiOHAJIbHA POJIb y TOIOJIOTI MEPEXI Ta MOJIOKEHHSI BiTHOCHO 6a30B0i CTaHIii He BPaXOBYIOTbCS HA
IOCTAaTHbOMY piBHi. Lle, 3BYaiiHO, IPU3BOLUTD 40 3HIDKEHHS HAAIHOCTI Mepeski. TakoX MOTPi6HO 3a3HaYMTH, 110 3
IIOCTiIIHO 3pOCTal0YMMU 00CIraMu AaHUX IOTPiOHO PO3POOGIISITH HOBI, 200 Y OCKOHAJIIOBATH iCHYIOUI MOiesTi Ta
METOJIH, SKi JO3BOJISITh CYTTEBO 3a0LAAUTH BUTPATH €HEPTii B CUCTeMaxX MOHITOPUHTY Ta KepyBaHHsL. lle MoxHa
3pOOUTHU 32 PaXyHOK BUKOPUCTAHHS iHCTPYMEHTIB MAIIMHHOTO HaBYaHHS, 30KPEMA, CAMOOPraHi30BaHUX KapT
KoxoHeHa, fKi 3[1aTHi afaliTUBHO BifoOpaskaTy CTPYKTYPY BXiIHUX JAHUX Ta BUSBIISATH IPUXOBAaHI 3aKOHOMIPHOCTI.
CamMi X Migxony, SIKi TOE€JHYIOTh CAMOOPraHi30BaHi KapTu KOXOHEHA 3 eHEPreTUYHNMU MOJEJISIMY BY3JIiB,
BiIKPMBAIOTb HOBi MO>KJIMBOCTI [1711 CTBOPEHHS OiJIbII HAAiMHUX Ta JOBrOBiYUHUX CEHCOPHUX MepeX. TakKuM YMHOM,
TOCJIiIPKEeHHS €(PEKTUBHUX METOIiB 3MEHILIEHHS] €HEPrOCIIOKMBAHHS By3JIiB PO3MOIiJIEHMX CEHCOPHUX MEPEX 32
IIOTIOMOTOI0 aJANITUBHMX MEXaHi3MiB caMOOpraHizalii poouTbh poboTy akTyasabHO0. MeTO0 AucepTaliiiHoi poboTH €
niABUILEHHS €(PEKTUBHOCTI (PYHKLIOHYBaHHS PO3NOiIEHUX CEHCOPHUX MEPEXK Ta 3MEHIIEHHS] €HeproCIOKUBAHHS
ix By37IiB, HIJIIXOM PO3POOKY MOJeJiel Ta METO/IiB iHTeJIeKTyaIbHOI 0OPOOKY IaHMX HAa OCHOBI MOAU(IKOBAHOI
kaptu KoxoHeHa B yMoBax 00MeXXeHuX pecypciB. O0'eKT LOCTiTKeHHs — IPoLecu 00pOOKU TaHUX 3
BHMKOPHMCTaHHSM IHCTPYMEHTIB MAlIMHHOTO HABYaHHS B PO3IIOJiJIEHUX CEHCOPHUX MEPEXXaX B YMOBax OOMEXKEHUX
€HepreTMYHUX pecypcis. [IpeameT NOCIiIKeHHST — MOZeJli Ta METOAM OOpOOKM IaHUX By3JlaMU PO3MOAiIEHUX
CEHCOPHUX MEPEX, SIKi CIIPSIMOBaHi Ha TOYHICTb aHasli3y BXifiHOI iHdopMalii, cTabinbHICTh PYHKILIOHYBaHHS Ta
3MEHIIEHHs] eHeprocloKrMBaHHs. MeToau nocuinkeHHs. [Ipy po3B’sizaHHi HayKOBO-TIPUKJIaNHOI 3a4a4i
BMKOPHCTAHO PO3IIMPEHNN KOMIJIEKC METO/IB, 30KpeMa 11 BCiX 3a7ja4 BUKOPUCTaHi TEOPETUYHE, MaTeMaTUYHE,
aJropuTMidHe Ta imiTauiiine mogenoBanHs. Tak, npu mogu@ikauii kaptu KoxoHeHa 1151 3a1a4 eHeproepeKTUBHOI
MapuIpyTu3allii B CCHCOPHUX MePeKax BUKOPUCTaHi TOMOJIOTIYHE Ta HEUPOMEPEKEBE MO ENIOBaHHS. MeTonu
onTuMi3zallii 6yJ10 BUKOPUCTAHO [1J151 BMEHIIEHHs 4acy HaBuyaHHs. [Ipy yoocKoHaleHHi KJIaCUYHOIO METOLY
HaBYaHHS KapTu KoxoHeHa 1151 KepyBaHHs CTaHaMU BY3J1iB PO3IIO/IijIEHOI CEHCOPHOI MepeXXi BUKOPUCTAHO
MOJEJIIOBAaHHS HEMPOHHUX CTPYKTYP, fKi 30aTHI 10 camoopraHisauii. [lyist 3HUKE€HHS] EHEPreTUYHUX BUTPAT 3a
PaxyHOK JIOKaJIbHOI 06p06KY AaHuX MoAU(IKOBaHO NpaBuja HaBYaHHS. [y BpaxyBaHHS €HepreTUYHUX
XapaKTEPUCTHUK BY3JIiB Ta iX B3a€MO/ii B CECHCOPHOMY I10Jli I00YA0BaHO MaTeMaTU4Hy Mozerb. [1pn mogudikarii
MOJeJli MiJBUILIEHHS] €eHeproe(eKTUBHOCTI CEHCOPHOI MepexXi (pOpMasi3oBaHO KPUTEPii €eHEeproCro>KUBaHHS Ta
004K CII0OBATIBHOTO HaBaHTaKeHHsI. [lJ1s1 pO3p00KYU MeXaHi3MiB eHepro3oepeskeHHs Ta CUHXPOHHUX KOPUTYBaHb B
CEHCOPHOMY I10J1i 3aCTOCOBAHO aJrOpUTMiuHe MogestoBaHHs. [Ipyu Mmoaudikauii meTona HaByaHHs KapTy KoxoHena
3 [1apajieJIbHAM BUKOHAHHSIM ONepalill B CCHCOPHOMY IOJIi po3p06JieHO 6araTopakTOpHy MOJIeJb TOIOJIOTiI
CEHCOPHOTO 10JI8, Zie 6yJI0 BpaXOBaHO BUMOTH JI0 €HEPTrOCIIOKUBAHHS BY3J1iB PO3MOJiJIEHUX CEHCOPHUX MEPEXK.
[TpoBeneHO OLiHKY aHUX, SIKi OyJIM OTPUMaHi B pe3yJbTaTi ekcriepuMeHTiB. O1jiHKa IpoBojuacs 3

BAKOPMCTaHHSIM 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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