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1. IH(bOpMaU,iI/“IHa TEeXHOJIOTis KEPYBaHHA aBTOMATU30BAHNM aJldlITUBHUM MOHiTOpI/IHFOM 0OMeXKeHUX eKOCUCTEM i3

3aCTOCYBaHHSIM XMapHUX TEXHOJIOTIN Ta IHTepHeTY peven

2. Information technology managing automated adaptive monitoring restricted ecosystems using cloud
technologies and the Internet of Things

Pedepar:

1. Cykano M.JI. IndopmauiiiHa TEXHOJIOTiSI KepPyBaHHS aBTOMAaTU30BaHUM aJallITUBHUM MOHITOPUHIOM OOMEXEHUX
€KOCHCTEM i3 3aCTOCYBaHHSIM XMapHUX TEXHOJIOTIN Ta IHTepHeTYy pedent — KpanidikaliliHa HayKoBa Ipals Ha
npaBax pykonucy. JlucepTalist Ha 3M00yTTsI HAYKOBOTO CTyIIeHs foKTopa ¢inocodii 3a crneujanbhicTio 151
«ABTOMaTH3allisl Ta KOMITIOTEPHO-IHTETrPOBaHi TeXHOJIOTIi» - HallioHasIbHUM YHIBEPCUTET Xap4OBUX TEXHOJIOTIN
Minictepcrsa ocBitu i Hayku Ykpainu, Kuis, 2024. MeTa gucepTraniinoi po6otu. MeTa qOCiIKeHHs N0JIsIrae y
nifgBuIeHHI e(peKTUBHOCTI aBTOMATU30BAHOI'0 aIalITUBHOTO MOHITOPUHTY 32 CTAHOM OOMEXEHOI eKOCHUCTEeMHU 33
PaxyHOK BIIpOBaJpKeHHs iHpopMalliliHOI TeXHOJIOrI] i3 BUKOpUCTaHHSIM XMapHUX Ta [oT TexHosoriil. Haykosa
HOBU3HA OJ€P>KaHMX Pe3yJIbTaTiB. 1. 3aIpONIOHOBAHO HOBY (POPMali30BaHy MOJI€JIb YIIPAB/IiHHS aBTOMaTU30BaHUMU
cucTeMamu 300py JaHMX Ta IPUIHATTS pillleHb B YyMOBAaX HEBU3HAUYEHOCT] HA OCHOBI PO3MOIiNeHOi MepexXi

CTAaTUYHUX Ta JUHAMIYHUX CEHCOPIB, 110 J1a€ 3MOTY 30iJIbIIUTH JOCTOBIPHICTD JaHUX Ta PO3MKUPUTHU CIIEKTP



3aCTOCYBAHHS CUCTEMU B LIIJIOMY. 2. YIOCKOHAJIEHO CUCTEMY 300py JAHUX HA OCHOBI Ny0JII0BaHHS KaHaJIiB Ilepenadi
Ta Komipuacrtoi (MESH) koMITtoTepHOI Mepexxi MobinbHUX cTaHLiil B ISM nianasoni 868Mrij i3 3acTOCyBaHHIM
MaJIONOTY>KHUX MOy X LoRa, sIKi iHTerpoBaHi B CyllyTHUKOBI i Ha3eMHi MepeXxi, 110 3HaYHO 30ibIINIIO0 XUBYYiCThb
Ta 3a0e3Me4nsio HaMliHiCTh aBTOMATU30BAaHUX CUCTEM KE€PYBaHHS KOMILIEKCIB 300py JaHuX. 3. 3HaNMIN
NOJAJIbIIOrO PO3BUTKY aBTOMATHU30BaHi pOOOTU30BaHI KOMILJIEKCU KEPYBaHHS ceHcopaMu B YKpaiHi B Kuesi,
JlyraHceKiit ob6sacTi, BosnHCbKil 06s1acTi, sIKi 6a3yl0ThCs Ha BU3HAYE€HHI HOBUX CTaHIB 0OMEKEHOI eKOCHCTEMU Ta
inenTudikariiio, 1o [03BOINIIO OTPUMATH HOBi YTOYHEHI KapTy 3a0pyiHeHHs 3a 6eTa Ta rama Bif, 15KEV. 4.
YnockoHasneHo aJroputm ineHtudikalii ctaHy ekocucTeMu Ha 6a3i aHasisy 0OMeKeHUX CKaJIsIpHUX I0JIiB,
eJIeMeHTiB 00pa3HOro Ta AUCKPHUMIHAHTHOIO (CTaTUCTUYHOTO, KOPEJISILiHOTO, perpeciiiHoro) aHaisy, 1o
Z03BOJINJIO PO3IIMPUTH 30HY IIOKPUTTSI MOHITOPUHTY CUCTEMHU. 5. PO3PO6JIEHO iHTErPOBaHY CUCTEMY
AaBTOMAaTU30BAHOTO aJANITUBHOTO MOHITOPMHIY OOMEXKEHUX €EKOCUCTEM 3 BUKOPUCTAHHSIM XMapHUX TEXHOJIOTIN Ta
IHTEpHETY peyel, sika BKIovyae iH(popMalliliHO-TeJeKOMYHiKalliliHi JJAaHKM Ta PO3MOJiJeHi cucteMu 360py i
00pOO6JIEHHS JaHUX, KEPYBaHHS €HEProCIIOXXUBAHHSIM CEHCOPHUX 0JI0KIB, 1110 IPU3BOAUTD 10 30i/IbLIeHHS 00'€MY Ta
TOYHOCTI IaHUX, 3HWKEHHSI 4acy OII€PaTMBHOIO PO3TOPTAHHS Ta 3HW)KEHHS BUMOT JJO CUCTEM €JIEKTPO>KUBJIEHHS Ha
6inbm Hixk 50%. OpeprkaHi pe3yIbTaTid MOXYTb OyTU BUKOPUCTaHI IpY PO3POOL, IPOEKTYBaHHI, BLOCKOHAIEHH]
CHCTEM aBTOMATU30BAHOTO aJlalITUBHOI'O MOHITOPUHI'Y €KOCHCTEM, IIPU MigroToBLi ¢axisiiiB 3 aBTOMaTu3alii,
iH(popmaLiIHUX TEXHOJIOTi1, KOMITIOTEPHUX HAyK, €KOJIOTIYHOI 6€3MeKU Ta iHIUX CyMDKHUX ranyseil. Pesynbratu
po60TH 6y BUKOPUCTaHi (axiBLsMU LMUBIJIBHOTO 3aXUCTY YKPaiHU IJ1s1 yAOCKOHAJIEHHS iCHYI0UMX MEPEX IOCTIiB

€KOJIOTIYHOI'O MOHITOPHUHTY.

2. Sukalo M.L. Information technology managing automated adaptive monitoring restricted ecosystems using
cloud technologies and the Internet of Things - Qualifying scientific work on the rights of the manuscript.
Dissertation for the Doctor of Philosophy degree in specialty 151 "Automation and computer-integrated
technologies" - National University of Food Technologies of the Ministry of Education and Science of Ukraine,
Kyiv, 2024. The purpose of the dissertation. The purpose of the study is to increase the effectiveness restricted
ecosystem state automated adaptive monitoring due to the information technology introduction using cloud and
IoT technologies. Scientific novelty of the obtained results. 1. A new formalized model for controlling automated
data collection and decision-making systems under uncertainty based on a distributed network of static and
dynamic sensors is proposed, which allows to increase the reliability of data and expand the range of applications
of the system as a whole. 2. Improved data collection system based on duplication of transmission channels and
mesh (MESH) computer network of mobile stations in the ISM band of 868 MHz using low-power LoRa modules
integrated into satellite and terrestrial networks, which significantly increased the survivability and reliability of
automated control systems of data collection complexes. 3. Further development of automated robotic sensor
control systems in Ukraine in Kyiv, Luhansk region, Volyn region, based on the identification of new states of a
limited ecosystem and identification, which allowed to obtain new updated maps of pollution by beta and gamma
from 15KEV. 4. An algorithm for identifying the state of the ecosystem based on the analysis of limited scalar fields,
elements of figurative and discriminant (statistical, correlation, regression) analysis was improved, which allowed
to expand the coverage of the system monitoring. 5. An integrated system for automated adaptive monitoring of
restricted ecosystems using cloud technologies and the Internet of Things has been developed, which includes
information and telecommunication links and distributed data collection and processing systems, and power
management of sensor units, leading to an increase in the volume and accuracy of data, a reduction in the time of
operational deployment, and a reduction in the requirements for power supply systems by more than 50%. The
obtained results can be used in the development, design, improvement of systems of automated adaptive
monitoring of ecosystems, in the training of specialists in automation, information technologies, computer
sciences, environmental safety and other related fields. The results of the work were used by civil defense
specialists of Ukraine to improve existing networks of environmental monitoring posts.
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