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1. Inceprauiiina po60Ta NpUCBSIYEHA aKTyabHill HAYKOBIl 3a7a4i pO3POOKU METOAMKY OLiHKM €(PEKTUBHOCTI
POOOTH30BaHOI CUCTEMU MOHITOPUHTY MICLI€BOCTi Ha OCHOBi MAlIMHHOIO HaBYaHHs. [lucepraluiiiHe JOCTiIKeHHs
IIPUCBSYEHO aHaJi3y CUCTeM MOHITOPUHTY MicueBocTi (CMM) Ta ix e(peKTUBHOCTI y BUsIBJIEHHI Ta ifleHTUdiKaLlii
pyxomux 06’eKTiB. LIi cucteMu BilirpaloTb BaXKJIMBY POJib Y CY4aCHUX YMOBAX, KOJIA IIOTPE6A Y BUCOKOTOYHOMY
MOHITOPUHTY TEPUTOPIl CTae Bce 6ibil akTyaabHOW0. s nigBumenHs edpextuBHocTi CMM y BUSIBJIEHHI PyXOMUX
00'€KTIiB IPOINIOHYETHCSI BUKOPUCTOBYBATH poOOTH30BaHi 3aco6u. OKpiM TOro Heob6XifHO KOMOIHYBaTH CEHCOPHI
Mepexi 3 po60TU30BaHMMU 3acobamu. Takuil MiAxiz O3BOIUTH 3a60€3MI€YUTU BUCOKY TOUHICTb BUSIBJIEHHS Ta
inenTudikanii pyxomnx 06’eKTiB, HE3aJIE€XKHO Bifl iX CIpo6 YHUKHYTH igeHTUdiKalji. Takoxk HeobXigHO po3poduTH

HOBIi METOJIMKU MOJEJIOBaHHS MUHAMIKY ineHTudikariii, mo6 TouHine oriHoBaTu eEeKTUBHICTE pOOOTHU30BaAHUX



CMM. [Ins1 3a6e3neyeHHs 3aJaHuX BUCOKUX BUMOT 10 SIKICHUX [TIOKa3HUKIB IPOAYKTUBHOCTI CUCTEM MOHITOPHHTY,
1110 € YAaCTUHOIO OpraHisaliii cyJyacHUX MiAIPUEMCTB, HeoOXiiHa pO3p0oOKa METOIMKY OL[iHKY e(PeKTUBHOCTI TaKUX
cucreM. [lepmnii po3nisn gOCIiIKeHHS IPUCBIYEHO aHai3y MPAKTUYHUX Ta HAYKOBO-METO0JIOTIYHUX MiAXOMIB 10
POOOTM30BAHUX CUCTEM MOHITOPHHIY MiCLIEBOCTI. ByJ10 BCTaHOBJIEHO, 110 CEHCOPHI MepeXi, Xo4a i € e(peKTUBHUMU
y 6araTtbOXx BUIAJKaX, MOKYTb MaT OOMEXKEHHS y BUSIBJIEHHI pyXOMUX 006'eKTiB. PO60TH30BaHi 3ac061, y [10€JHAHHI
3 METOJaMM MAIIMHHOTO HaBYaHHSI, CIIPSIMOBAHi Ha MOJI0JIaHHS BUKJIVKIB MOB'SI3aHUX 3 TMHAMIYHICTIO 06'EKTIB
ineHTH@ikauii, npore NoTpebYOTh NOJANBIIMX HAYKOBUX NOCIIAKEHb IJ1s1 ONTHUMI3alii ix poboTu. Hanpukinunj
po3niny chopMOBaHi HAyKOBi 3aBAaHHS. Y IPYrOMY pO3/iji TPOBOAUTHCS aHANI3 iCHYIOUNX TEOPETUYHUX ITiTXOIiB
1o ouiHky edextuBHOCTi PCMM, a Takox fochimkyioTbest meTonu RL Ta ix 3acTocyBaHHS 117151 BUpilIeHHS L€l
3asaui. Po3rispaoTbcst oCHOBHI KoHLenii Ta anroputmu RL, ix nepesaru tTa o6MesKeHHsI. AHaJIi3yI0ThCs
MOJKJIMBOCTI BUKOpUCTaHHA RL A1 onTuMi3auii crpareriii MOHITOPUHTLY, afanTauii 10 3MiHIOBaHUX YMOB Ta
IigBUIIEeHHS 3aranbHoi eekTuBHOCTI PCMM. Lleit po3ain po3KpuBae TEOPETUYHI OCHOBU OLiHKM €(PEeKTUBHOCTI
PCMM, a TakoX po3KpuBae NOTeH1iajl 3aCTOCYBaHHS MeTogiB RL 111 ontyuMisaliii ix po6oTu. V TpeTboMy po3zii
PO3TA1aI0ThCS KJIIOYOBi aCMeKTH PO3POOKM METONUKU OLiHKY €(PeKTUBHOCTI pO60TU30BaHOI CUCTEMU
MOHITOPUHTY MicleBocTi. OCHOBHA yBara npuaiygeTbCsl OOI PYHTYBAHHIO [TOKA3HUKIB Ta KDUTEPIiB OLiHKY,
MOJIEJIIOBAaHHIO CepeloBUIIa MOHITOPUHTY, po3po0Lii Moziesli pO60TU30BAaHOTO 3aC00y Ta 00'€KTY MOHITOPUHTY Ta
(HOpMYJIIOBAHHIO METOJIUKU OLiHKY e(PeKTUBHOCTI. Lleil po3ain Hafae yiTke po3yMiHHS ITpoLiecy po3pobKu
METOAMKU OLiHKU edekTuBHOCTI PCMM, BK/II04al0uu BU3HAUYEHHS KJII0UOBUX MMOKA3HUKIB Ta KPUTEPIiB,
MOJIEJIIOBaHHS CEpPeIoBUILA Ta pOOOTHU30BAHOIO 3aCO0Y, a TaKOK (GOPMYJIIOBAHHS 3arajibHUX MTPUHLNIIIB OLiHKU. Y
YeTBEPTOMY PO3/iJi LOCIiIKeHHSs aKL@eHTYeThCS Ha IPAaKTUYHOMY 3aCTOCYBaHHI pO3p00JIeHOI METOAUKY OLIiHKU
e(EeKTUBHOCTI POOOTU30BAHOI CUCTEMU MOHITOPUHIY MiclieBoCTi. OCHOBHA yBara NpuissieTbCs IPOrpaMHii
peasnizauii niei MeTonuku y Burnani Framework, ssikuii 6a3yeTbcs Ha EPEJOBUX TEXHOJIOTISX MAIIMHHOTO HaBYaHHS,
30KpeMa, KOMII'FOTEPHOMY 30py Ta HaBYaHHIO 3 MiAKpinseHHaM. Ller po3pin Hajae NOKIagHUI OIJIs, POLecy
IIpOorpamHoi peasizallii po3po6sieHoi MeTonuku oliHku edpekTuBHOCTi PCMM, neMoHCTpyoun ii npakTu4Hy
L[iHHICTb Ta MOXKJIMBOCTI 3aCTOCYBaHHS B P€JIbHUX YMOBax. Y IUCePTaliliHiil po6oTi Oysv BUpillleHi Taki 3aBAaHHS:
1. YnockoHaseHO MOJieJb CepeloBUILA MOHITOPUHTY, SIKa BPaXOBY€ IIPOTHIiI0 POOOTHU30BAHUX 3aCO0IB Ta PyXOMHUX
00’€KTIB Ta 32 JOIIOMOT0I0 BUKOPUCTaHHS 3rOPTKOBUX HEMPOHHUX MEPEX aHajlizye cepefioBUlle, 110 a0 3MOTy
HiABUIIWTY aJAlTUBHICTb CUCTEMHU [0 3MiHHMX YMOB Ta Jaji0 MOXJIUBICTb JeTaJIbHO BiITBOPUTU peajibHi YMOBH, B
SIKMX Jil0Th pOOOTH30BaHi 32c06H, BKIIOYAIOUY MT€PELIKOIM, 30HY BUAUMOCTI Ta Pi3Hi TUIY [TOBEPXOHb. 2.
YI0CKOHaIEHO MOZEesb pOOOTHU30BAHOIO 3aCO0Y, IO BKIIIOYAE PO3POOKY anropuTmy GOpMyBaHHS MHOKUHU
MOXJIMBUX [Iiii, sIKi cUCTeMa MOXXKe BUKOHYBATH 1151 ifeHTudikanii o6’ekra Ta MoJiesib BUOOPY NOBELiHKH,
BUKOPUCTAHO TEXHIKM IMUOUHHOTO HAaBYaHHS 1711 aBTOMATUYHOTO BUBYEHHS ONTUMAJIbHUX CTPATETiN B3aeMO/Ii 3
HAaBKOJIMIIHIM CEPeOBUIIEM, IO AAJI0 MOXKJIMBICTh BPAXOBYBAaTH B3a€EMO/IIIO 3 iHIIMMYU POGOTU30BAHUMU 3aC06aMuU
Ta 00'€KTaMU MOHITOPUHTY. 3. Biepie po3po61eHO0 METOIUKY OLiHKYA €(PeKTUBHOCTI pOGOTU30BAHOI CUCTEMU
MOHITOPUHTY MICLI€BOCTi Ha OCHOBI MAIIMHHOIO HAaBYaHHS, sIKa BKJIIOYae PO3POOJIEHY MOIE/Ib HABYaHHS 3
MiAKPINIeHHSIM [J1s1 TOYHOTO BU3HAUYEHHS XapaKTePUCTUK 00'eKTa MOHITOPUHTY Ta pOOOTHU30BAHOTO 32CO0Y, 10
320€311e4Y1sI0 BUCOKY aJlallTUBHICTh Ta €(PEeKTUBHICTh ITOPIBHSAHO 3 iCHYI0OUMMHN METOAUKAMU, 0COOJINBO B CKIASHUX

IVHAMIYHMX YMOBaX.

2. The dissertation is devoted to the actual scientific task of developing a methodology for evaluating the
effectiveness of a robotic terrain monitoring system based on machine learning. The dissertation study is devoted
to the analysis of terrain monitoring systems (TMS) and their effectiveness in detecting and identifying moving
objects. These systems play an important role in modern conditions, when the need for high-precision monitoring
of territories is becoming more and more urgent. To increase the effectiveness of the TMS in detecting moving
objects, it is suggested to use robotic means. In addition, it is necessary to combine sensor networks with robotic
means. This approach will ensure high accuracy of detection and identification of moving objects, regardless of
their attempts to avoid identification. It is also necessary to develop new methods for modeling the dynamics of
identification in order to more accurately assess the effectiveness of robotic TMSs. The first section of the study is
devoted to the analysis of practical and scientific-methodological approaches to robotic terrain monitoring



systems. It was found that sensor networks, although effective in many cases, may have limitations in detecting
moving objects. Robotic means, combined with machine learning methods, are aimed at overcoming the challenges
associated with the dynamism of identification objects, but require further scientific research to optimize their
work. Scientific tasks are formed at the end of the chapter. In the second section, the existing theoretical
approaches to the evaluation of the effectiveness of RTMS are analyzed, as well as RL methods and their
application to solve this problem are investigated. The main concepts and algorithms of RL, their advantages and
limitations are considered. Possibilities of using RL to optimize monitoring strategies, adapt to changing
conditions, and increase the overall efficiency of the RTMS are analyzed. This section reveals the theoretical basis
for evaluating the effectiveness of RTMS, and also reveals the potential of using RL methods to optimize their
work. In the third section, the key aspects of the development of the methodology for evaluating the effectiveness
of the robotic terrain monitoring system are considered. The main attention is paid to substantiation of indicators
and evaluation criteria, modeling of the monitoring environment, development of a model of the robotic tool and
monitoring object, and formulation of the efficiency evaluation methodology. This chapter provides a clear
understanding of the process of developing a methodology for evaluating the performance of the RTMS, including
defining key indicators and criteria, modeling the environment and the robotic vehicle, and formulating general
evaluation principles. The fourth chapter of the study focuses on the practical application of the developed
methodology for evaluating the effectiveness of the robotic terrain monitoring system. The main focus is on the
software implementation of this technique in the form of a Framework, which is based on advanced machine
learning technologies, in particular, computer vision and reinforcement learning. This section provides a detailed
overview of the process of software implementation of the developed methodology for evaluating the effectiveness
of RTMS, demonstrating its practical value and the possibilities of application in real conditions. The following
tasks were solved in the dissertation work: 1. The model of the monitoring environment was improved, which made
it possible to increase the adaptability of the system to changing conditions and made it possible to reproduce in
detail the real conditions in which robotic means operate, including obstacles, areas of visibility and different types
of surfaces. 2. The model of the robotic tool was improved, deep learning techniques were used to automatically
learn optimal strategies for interacting with the environment, which made it possible to take into account the
interaction with other robotic means and monitoring objects. 3. For the first time, a technique for evaluating the
effectiveness of a robotic terrain monitoring system based on machine learning was developed, which includes a
developed reinforcement learning model for accurately determining the characteristics of the monitoring object
and the robotic tool, which ensured high adaptability and efficiency compared to existing methods, especially in
complex dynamic conditions.
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