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Pedepar:

1. InceprauiiiHa po60Ta po3rJsiae BUKOPUCTAHHS METO/IiB iHTEJIEKTYaIbHOTO aHaJIi3y /1J11 BUBYEHHS 3MiH CTaHy
NIOBEPXHEBUX JIe(PEKTIB y €JIeMEeHTaX KOHCTPYKILil, 30Kpema B TpyOOINpoBOjiaxX Ta iHKeHepHUX 00'ekTax. [loeiHaHHA
KiJIbKOX METOZB [iaTHOCTUKU J03BOJIsIE€ 320€31€4UTY KOMIIJIEKCHE ONPALIOBaHHS JAHUX [J1s1 G1/IbII TOUHOTO
aHasi3y Ta AiarHOCTyBaHHS IOBEPXHEBUX AeeKTiB. [locTiliHe onmpalloBaHHS BEJIMKOI KiJIbKOCTi JaHUX PO
IIOTOYHUI CTaH 00'eKTa IOTpebye 30epeskeHHs Ta aHali3y IollepefHiX iCTOPUYHUX NAaHUX. 3pOCTaHHs 00CsTiB
IQHUX Ta IIOKpalleHHS e(peKTUBHOCTI MIKpOIIPOLLIECOPHUX IIPUCTPOIB CIIPUSIOTh ONTUMI3allii IpolLecy aHanizy

IQHMX Ta MOHITOPMHTY 3MiH NTapaMeTpiB cUCTeMHU. [I71s1 6iblI TOUHOI cCerMeHTallii AedeKTiB Ha MOBEPXHi



iH)XKE€HEePHHUX 00'€KTaX 3aCTOCOBYETLCS METO]] 3 BUKOPMCTAHHSIM KOMII'IOTEPHOTO 30pY, IPU LILOMY KaMmepa
IIpU€ENHAHA 1O aBTOHOMHOTO ITPHUCTPOIO0 aBTOMATU3Y€E MPOLEC IiarHOCTHKU Y BAXKKOAOCTYITHUX MICIISX, 30KpeMa 3
HEeJIOCTaTHIM OCBITJIEHHSIM. BUKOPUCTOBYIOTHCSI HEIPOHHI Mepexxi g ineHTudikauii gedexris, 3o0kpema
KOPO3iMHUX Ta TPIilIMH, IPU MOHITOPUHTY MiI3€MHUX TPYyOONIPOBOAiB. BUKOpUCTaHHS anlapaTHUX 3aCO0iB, TAKUX SIK
30BHIIIHI CEHCOPH, Y NO€HAHHI 3 6€3IpOTOBUMHU TEXHOJIOTISIMU Nepeadi JaHuX, J03BOJIsiE OTPUMYBATU
iHdopmaliito Ipo BIIJIMB cepeloBUlla Ha 3MiHU leeKTiB Ha IOBEPXHi KOHCTPYKIIil, 30Kpema TpyOoIIpoBoaiB. s
PO3B’13aHHS ONIMCAHUX 33,324 BUKOHAHO HACTYIIHI 3aBJaHHA y AUCepTaLiiiHill po6OTi: IpoaHali30BaHO HasBHi
iHpopMaLliiiHi TEXHOJIOTII i CTaTUCTUYHI MOozeli Ae(EKTOCKOI] 3 ypaxyBaHHSIM TOBEPXHEBUX XapaKTEPUCTUK
00'eKTiB; po3pobsieHo QyHKIIOHANBbHY CTPYKTYPY [IPOTPaMHOI peasizallii MeTomiB 1j1sl cerMeHTallii Ta JoKaizanii
TPilIMH Ta KOPO3ifHUX NeeKTiB Ha [I0BEPXHi eJIeMEHTIB KOHCTPYKLill HA OCHOBI 300paXkeHb 3 BUKOPUCTAHHSIM
METO/IiB KOMITIOTEPHOTO 30PY; PO3PO06JIEHO aIrOPUTM POOOTH 3 JAaHMMH, & CaMe NIpoLec Bigbopy, 30€peXeHHs,
OIIpallOBaHHS Ta aHaJli3y JaHUX Npo gedeKTH iHKeHEePHUX eJIeMEHTIB KOHCTPYKLil; MOOYZ0BaHO Ta
[IPOaHai30BaHO 3aJIeXKHOCTI BIJIMBY OCHOBHUX I1apaMeTpiB Ha OCHOBI 3MiHU cTaHy fedeKTiB MeToaMu
MalIMHHOT'O HaBYaHHS; IPOAHaIi30BaHO B3a€EMO/II0 3i0paHUX JaHUX 3 CEHCOPIB 17151 IEPEBiIPKU ITPOTHO3Y 3MiHU
cTaHy JedeKTiB y iHKeHepHUX 00'€KTaxX Ta OLiHUTY BIJIMB iHTEHCUBHOCTI iH(OpMaLiiHUX MOTOKIB y 3a7ja4ax
PO3IIi3HaBaHHS Ta IPOrHO3YBaHHS; OOy 0BAaHO MOJIeJIb CTaHiB ledeKTiB Ta BUBHAYNTH e(EeKTHBHI [IapaMeTpu s
BMKOHAaHHSI J1iarHOCTUKU Kibep@isznunoi cuctemu “MIIT — CK3” (MIIT - meTaneBuil nigzeMHuil Tpyoomnposia, CK3 -

CHUCTEMA KAaTOOHOT'O BaXI/ICTy).

2. The thesis examines the use of intellectual analysis methods to study changes in the state of surface defects in
structural elements, in particular in pipelines and engineering objects. The combination of several diagnostic
methods allows for comprehensive processing of data for more accurate analysis and diagnosis of surface defects.
Continuous processing of a large amount of data about the current state of the object requires the preservation
and analysis of previous historical data. The growth of data volumes and the improvement of the efficiency of
microprocessor devices contribute to the optimization of the process of data analysis and monitoring of changes
in system parameters. For more accurate segmentation of defects on the surface of engineering objects, a method
using computer vision is used, while a camera attached to an autonomous device automates the diagnostic process
in hard-to-reach places, in particular with insufficient lighting. Neural networks are used to identify defects, in
particular corrosion and cracks, when monitoring underground pipelines. The use of hardware, such as external
sensors, in combination with wireless data transmission technologies, allows obtaining information about the
influence of the environment on changes in defects on the surface of structures, in particular pipelines. To solve
the described problems, the main tasks of the thesis were performed: the available information technologies and
statistical models of flaw detection were analyzed, taking into account the surface characteristics of objects; the
functional structure of software implementation of methods for segmentation and localization of cracks and
corrosion defects on the surface of structural elements based on images using computer vision methods was
developed; an algorithm for working with data was developed, namely the process of selection, storage, processing
and analysis of data on defects of engineering elements of structures; built and analyzed the dependence of the
influence of the main parameters on the basis of the change in the state of defects using machine learning
methods; the interaction of collected data from sensors was analyzed to check the forecast of changes in the state
of defects in engineering objects and to assess the impact of the intensity of information flows in recognition and
forecasting tasks; a model of defect states was built and effective parameters were determined for performing
diagnostics of the cyber-physical system “UMP - CP” (UMP - underground metal pipeline, CP - cathodic
protection).
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