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1. Kosnos [I.€. MeTogm 1o6y10BM CEHCOPHUX MEPEX Ha 6a3i camoopranisauii. - Keasigikanilina HaykoBa npatist Ha
npaBax pykonucy. Jlucepratist Ha 300YTTsI HAYKOBOTO CTyIEHs AOKTopa dpinocodii 3a cnenianpHicTio 123
Komm'totepHa imxeHepis. - JlepskaBHUM yHiBepcUTET iHPopMalLiliHO-KOMyHiKal[iliHuX TeXHOoJorili MiHicTepcTBa
ocBiTH i Hayku Ykpainu, Kui, 2025. Po60Ta npucBsyeHa JOCTiIpKeHHIO TPo6ieMy Mo6YyA0BY, ONTUMI3allii,
PO3rOpTaHHA Ta TECTYBAHHS 6€3IPOTOBUX CEHCOPHUX MEPEX i3 3aCTOCYBaHHSIM caMooprasisanii. Ocob6imBy ysary
IIpUAiNeHo po3po0bLi MeTomy MPUMHSTTS pillleHb 1070 BU60OPY ONTUMAJIbBHOI MepeskeBoi TeXHOJIOTII Ta ii
IlapaMeTpiB Ha eTarlli BIPOBaI)KEHHS, KOJIU 1€ BiICYTHS MOXKJIMBICTb 300py €MITIpUYHUX AAHUX PO
[IPOAYKTUBHICTb PEAJIbHOI CUCTEMU. AKTYaJIbHICTh TEMU AOCHiIKeHHs. Cyd4acHi CEHCOPHiI MepeXi JEMOHCTPYIOTh
CTiJIKy TEHJEHIiI0 10 3pOCTaHHS MAaCIITAabiB pO3rOPTaHHS, KiJIbKOCTI MiIK/II0Y€HUX NIPUCTPOIB Ta YCKIIAAHEHHS

TonoJiorii Mmepex. Lle 3yMoBIIIO€e MigBUIIEHHS BUMOT [0 XapaKTePUCTUK CEHCOPHUX MEPEX SIK €eHeproe(eKTUBHICTb,



HaZilHICTh, MaCIITA60BAHICTb Ta CTIMKICTh O BiIMOB Yy CKJIaIHUX IUHAMIYHUX yMOBax. Y 3B'SI3Ky 3 LIUM BUHHKAE
HeOOXiJIHICTh Y CTBOPEHHI HOBUX IiAX0iB 10 BUOOpY KoHOIrypauii ceHcopHUX MepexX. KiacuyHa apxiTekTypa
CEHCOPHUX MEPEX € NIePEeBAKHO 1LIEHTPAJi30BaHOIO Ta Ma€ iCTOTHI OOMEKEHHS 10JI0 MacIITabyBaHHS, THY4YKOCTI
MapIupyTH3aLii Ta BiIMOBOCTIMKOCTI. YCKJIaIIHEHHS MEPEKEBO]I TOIOJIOTII Ta 3pOCTaHHS KiJIbKOCTI BYy3J1iB 4aCTO
[IPU3BOAUTE A0 [EPEBAHTAXKEHHS MEPEXKI Ta BTPATH AAHMX I1if] 4ac NepejaBaHHA [IOBiTOMIIEHD. IcHYyI0Ui MeToau
11o6y0Bu ceHCcopHUX [oT-Mepexx opieHTOBaHi IepeBa’KHO Ha OKPEMi aClleKTU BUKOPUCTAHHS, HAlIPUKJIa/;
eHeproe(eKTUBHICTb a0 CYyMiCHICTb IPOTOKOJIy Ta HE 3a0€3I1€4yI0Th Y3rOJ)KEHOT0 BPaxXyBaHHS [IPUKJIAIHAX
BUMOT, 0COGJIMBOCTEN cepeoBuila GyHKLIOHYBaHHS Ta IapaMeTpiB JOCTYIIHUX TEXHOJIOTN. OCO6IMBO
HEJIOCTAaTHBO PO3POOJIEHI MiAX0IH, 1110 LO3BOJISIOTh IPOEKTYBATH CEHCOPHY MEPEXY 3 YPaxyBaHHSM ClieHapiiB
3aCTOCYBaHHS Ta 3MiHU YMOB eKcIulyaTalii. [ITuTaHHs epeKTUBHOCTI YCKIIALHSIEThCSI TUM 1110 OibIIICTh IPOTOKOJIIB
MapIIpyTH3aLii He BpaxOBYIOTh [IOTEHLIATy MOKJIMBOCTI KBa3i0PTOrOHAJILHOTO NOCTYILY O MEPEXI Ta He
HNiATPUMYIOTh GaraTornepexigHy KOMYHIKallilo, sika MorJia 6 iCTOTHO HiBULIMTY CTIMKICTh Ta IOKPUTTS, 6€3 oTpeou
B BUKOPMCTAaHHI 10JaTKOBUX 117103iB. CydacHa NpakTHKa No6yJ0BU Mepexi IPaKTUYHO He 3abe3nevye 3aco0iB
aBTOMAaTM30BaHOI MiATPUMKMU Npolecy KoHirypatiii i3 3aCTOCYBaHHSIM 6araToOKpUTepiaabHOro aHajli3y Ta
CHAMYJISILITHOTO MOJIEJIIOBAaHHS. Briepiie po3po61eHO MOZIesIb MyJIbTUIIPOTOKOJILHOI CEHCOPHOI MEPEXi, gKa 3a
PaxyHOK BUKOPHCTaHHS 6araTOKpUTEpPiaJIbHOTO aHali3y Ta TeoPii PO3MOAiIEHUX CUCTEM, [I03BOJISIE BU3HAUUTU
ONTUMAaJbHY KOHQIrypallito Mepesxi. Y0CKOHaJIeHO METO], B3a€EMO/Iii By3JliB CEHCOPHOI MepeXxi, SIKUI 32 PaXyHOK
BHMKOPHCTaHHSI pO3PO06JIEHOI MOAEJ MYJIbTUIIPOTOKOJIBHOI CEHCOPHOI MEpEe3Ki Ta KOMITJIEKCHOT'O BpaxyBaHHS
CIIEKTPaJIbHUX [1apaMeTPiB CUTHAJY, LO3BOJISIE MiIBUIIUTY e(EeKTUBHICTh epeaBaHHs MOBiJOMIIEHb Y CEHCOPHI
Mepexi. Briepiie po3po6sieHO MeTo, BU3HaYeHHS MapuIpyTy NepeiaBaHHs JaHUX MK By3JlaMU CEHCOPHOI Mepexi,
SIKWI 3 PaXyHOK YOCKOHAJIEHOTO METOy B3a€MO/ii By3JIiB CECHCOPHOI MepesKi Ta BpaxyBaHHS [TapaMeTpiB
CEHCOPHOI MepexXi Ha OCHOBI Teopil 3BakeHuX rpadiB Ta caMoopraHisaliii 403BoJIS€ NiABUIIATYA KOoeillieHT
IOCTaBKY MOBimoMJieHb. EKcIieprMeHTaIbHO OBeNeHO e(PeKTHUBHICTh PO3PO6IEHOTO METOLY MEPEXKEeBOi B3aeMOii:
KIUJIBKICTB IPUCTPOIB, 4Ki YCIIIIHO NepeHanThb NOBIZOMIIEHHS 40 LEHTPAIbHOIO JOJATKY 3pOCTa€ y [OPiBHSHHI 3
6a30BUM CLi€HapieM NepenaBaHHs AaHUX. KoMIlIeKCHe BpaxyBaHHSI CIIEKTPAJIbHUAX [IAPaMETPiB CUTHAJY [JO3BOJISIE
iIBUIINATY BiICOTOK YCHIlIHO NIE€PeAHNX MTOBiIOMJIEHb Y CEHCOPHIl MepeXi 32 paXyHOK BUKOPUCTAHHS CITY>KOOBUX
IIOBiIOMJIEHbD 1110 MiTBEPIKYIOTh OTPMMAHHS [1aKeTy JaHUX, e(eKT Bii BUKOPUCTaHHS I10BiJOMJIEHbD 11O
NiATBEPAXYIOTh OTPMMAaHHS I1aKeTy AaHUX OCOOJIMBO MTOMITHUI Y PESKAMI POOOTU MEPEXi 3 HEJOCTATHBOIO
KiJIbKICTIO LIJTI03iB i€ BiflCOTOK YCHIlIHO NepeiaHuX MOBiTOMIIeHb 30i/IbIYETHCS B cepeiHboMY Ha 40%. [TpakTuuHe
3HAYEHHS OJlep’KaHMX Pe3yJIbTaTiB IOJISITa€ B PO3POOLIi TPOrpaMHOr0 KOMILIEKCY, SIKA JO3BOJISIE MOEIOBATH i
IOCiIKyBaTy QYHKIiOHYBAaHHS CEHCOPHUX MEPEX B Pi3HOMaHITHUX peXXuMax po6oTu. IIporpaMHuii KOMILIEKC
HiATpUMYye NUCKPETHY FeHepalilo oA y Mepexi, o A03BOJISIE IPOBOAUTY NOPIBHSJIBHAN aHai3 €peKTUBHOCTI.
JucepTallis BUKOHyBasach B Jlep>kaBHOMY YHiBEpPCUTETi iHPOpMaLiliHO- KOMYHIKaLilHUX Te€XHOJIOTi. O6paHuii
HaIpsIM JOCHiIKeHb BiANOBigae TeMaTULi HAyKOBO-IOCIiAHMX PO6IT KOMYHIKallilHUX TeXHOJIOriN. Pe3yibraTi
IYCEepPTaLifHOTO AOCIIIPKEHHS BIIPOBaAKeHo y Bupo6Hnuuii npouec:TOB "KAPHIOEKC", TOB "YKP-OH"; Takox
Pe3yJbTaTU JOCIiIKEHb BIIPOBAIKEH] B HABYILHUMN ITpoLec Jlep>kaBHOrO YHiBEpCUTETY iH(GOPMaLiliHO-
KOMYHIKaL[ilHUX TeXHOJIOTiN. Kit04oBi cj10Ba: [HTEpHET peuel, apXiTeKTypa, IPUNHATTS PillleHb, aJITOPUTM,
camoprasisailisi, OnTUMisailis, aBTOMaTU3allisi, CCHCOPHi MPUCTPOI, KaHAJIM 3B SI3KY, MOZIEJIIOBaHHSI, 6€3IPOTOBUI
3B'5130K, iH(OpMallifiHa CCTEMA, MepPesKa, IIPOTOKOJI, CEPBED.

2. Kozlov D.Ye. Method for Constructing Sensor Networks Based on Self- Organization. — Qualification Scientific
Work as a Manuscript. Dissertation for the Degree of Doctor of Philosophy in Specialty 123 - Computer
Engineering. - State University of Information and Communication Technologies of the Ministry of Education and
Science of Ukraine, Kyiv, 2025. The dissertation is devoted to the investigation of the construction, optimization,
deployment, and testing of wireless sensor networks utilizing self-organization. Special attention is given to the
development of a decision-making method for selecting the optimal network technology and its parameters at the
deployment stage, when empirical data on the real system’s performance are not yet available. Relevance of the
research topic. Modern sensor networks demonstrate a persistent trend toward expanding deployment scales,
increasing the number of connected devices, and complicating network topology. This leads to increased



requirements for sensor networks in terms of energy efficiency, reliability, scalability, and fault tolerance in
complex dynamic conditions. Consequently, there is a growing need for new approaches to the configuration
selection of sensor networks. The classical architecture of sensor networks is predominantly centralized and has
significant limitations regarding scalability, routing flexibility, and fault tolerance. The increasing complexity of
network topology and the growing number of nodes often lead to network congestion and data loss during
message transmission. Existing methods for constructing sensor IoT networks are mostly focused on specific
usage aspects, such as energy efficiency or protocol compatibility, and do not provide for consistent consideration
of application requirements, environmental features, and available technology parameters. In particular,
approaches that allow for the design of sensor networks with regard to application scenarios and changing
operating conditions remain insufficiently developed. Efficiency issues are further complicated by the fact that
most routing protocols do not take into account the potential for quasi-orthogonal network access and do not
support multi-hop communication, which could significantly improve resilience and coverage without the need for
additional gateways. Current network design practice provides virtually no means of automated configuration
support using multicriteria analysis and simulation modeling. For the first time, a model of a multiprotocol sensor
network has been developed, which, by utilizing multicriteria analysis and the theory of distributed systems,
enables the determination of the optimal network configuration. The method of sensor node interaction has been
improved. By employing the developed model of a multiprotocol sensor network and comprehensive consideration
of the spectral parameters of the signal, it is possible to enhance the efficiency of message transmission within the
sensor network. A method for determining data transmission routes between sensor network nodes has been
developed for the first time. Through the improved method of sensor node interaction and consideration of the
sensor network parameters based on weighted graph theory and self-organization, the method increases the
message delivery ratio. The effectiveness of the developed method for network interaction has been
experimentally demonstrated: the number of devices successfully transmitting messages to the central application
increases in comparison with the baseline data transmission scenario. Comprehensive consideration of the
spectral parameters of the signal makes it possible to increase the percentage of successfully transmitted
messages in the sensor network due to the use of service messages confirming data packet receipt. The effect of
such confirmation messages is especially significant under network operation modes with an insufficient number
of gateways, where the percentage of successfully delivered messages increases on average by 40%. The practical
significance of the obtained results lies in the development of a software package that allows for modeling and
investigating the functioning of sensor networks in various operating modes. The software package supports
discrete event generation in the network, which enables comparative efficiency analysis. The dissertation was
carried out at the State University of Information and Communication Technologies. The chosen research
direction is in line with the scientific research topics in communication technologies. Keywords: Internet of
Things, architecture, decision-making, algorithm, self- organization, optimization, automation, sensor devices,

communication channels, modeling, wireless communication, information system, network, protocol, server.
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