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1. MeTonu iHTeNEKTyaIbHOTO aHasi3y 3MiHU CTaHIB 1e(EKTIB Ha TOBEPXHi Y €JIeMEHTaxX iH)KEHEPHUX KOHCTPYKIiH.

2. Methods of intellectual analysis of changes in the state of defects on the surface of elements of engineering
structures.

Pedepar:

1. Incepranifina po60Ta po3rsae BUKOPUCTAHHS METO/IIB iHTEJIEKTYalIbHOTO aHali3y /111 BUBYEHHS 3MiH CTaHy
NIOBEPXHEBUX JIe(PEKTIB y eJIeMEeHTaxX KOHCTPYKIil, 30KpemMa B TpyOOoIpoBoiax Ta iHKeHepHUX 00'ekTax. [loeiHaHHS
KiJIbKOX METO/IiB 1iaTHOCTUKU [I03BOJISIE€ 3a6€3M1eUYNTH KOMITJIEKCHE ONPALOBAHHS JAHUX [J1 6ibLI TOYHOTO
aHasli3y Ta AiarHOCTyBaHHs NOBEPXHeBUX AedeKTiB. [TocTiliHe onpalloBaHHs BEJIMKOI KiJIbKOCTI IaHUX NIPO
IIOTOYHUI CTaH 00'eKTa NOTpedye 30€peKEHHS Ta aHali3y NOoNePeaHiX iCTOPUYHUX JAHUX. 3pOCTAaHHS O0CSTiB
IAHWX Ta MIOKpaLieHHs e(peKTUBHOCTI MIKpOIIPOLLIECOPHUX IIPUCTPOIB CIIPUSIOTh ONTUMI3alil Iporecy aHaizy
IAHUX Ta MOHITOPMHTY 3MiH ITapaMeTpiB cucTemu. [Ij1s1 6ibll TOUHOI cerMeHTallii fedeKTiB Ha MOBepXHi
imKeHepHUX 06'eKTax 3aCTOCOBYETHCS METOJ, 3 BAKOPUCTAHHSM KOMIT'IOTEPHOTO 30PY, IIPY L[bOMY KaMepa
[IpYefHaHa 40 aBTOHOMHOTIO IIPYMCTPOIO aBTOMATU3YE MIPOLEC NiarHOCTHKU Y BAXKKOLOCTYITHUX MICLAX, 30Kpema 3

HEJIOCTATHIM OCBITJIEHHSIM. BUKOpHCTOBYIOThCSI HEIIPOHHI Mepexxi aid ineHTudikanii gedexris, 30kpema



KOPO3ilHUX Ta TPilllH, IPU MOHITOPUHTY MiI3€MHUX TPYOONIPOBOAIB. BUKOpUCTaHHS anapaTHUX 3aCO0iB, TAKUX SIK
30BHIIIHI CeHCOpY, Y NTO€HaHHI 3 6€3POTOBUMU TEXHOJIOTISIMU Ilepeladi JaHUX, LO3BOJIsIE OTPUMYBATH
iH(opmallito Ipo BIIJIMB CepeloBUIIA HA 3MiHU JleeKTiB Ha [IOBEPXHi KOHCTPYKIIili, 30Kpema TpyOooIIpoBoaiB. J1js
PO3B’sI3aHHS ONMCAHUX 337124 BUKOHAHO HACTYIIHI 3aBJIaHHs Yy MCepTaliiiHiil po6OTi: IpoaHali3oBaHO HasIBHI
indopmaliiiHi TexHoorii i cTaTUCTUYHI MoAei 1eeKTOCKOMIi 3 ypaxyBaHHSIM [IOBEPXHEBUX XapaKTEPUCTUK
00'eKTiB; po3pobsieH0 QYHKIIOHANbHY CTPYKTYPY IIPOTPaMHOI peasizallii MeTomiB 1j1sl cerMeHTalii Ta JoKaizanii
TPIlIMH Ta KOPO3iMHUX Ne(eKTiB Ha [I0BEPXHi €JIeMEHTIB KOHCTPYKLill HA OCHOBI 300paXkeHb 3 BUKOPUCTAaHHSIM
METO/IiB KOMITIOTEPHOTO 30PY; PO3PO6JIEHO aITOPUTM POOOTH 3 JaHMMHU, a CaMe IIPOLeC Bifbopy, 36epekeHHs,
OTIPAllIOBaHHS Ta aHAJi3y JaHUX PO AedeKTH iHKeHEepPHUX eJIeMEHTIB KOHCTPYKLiH; T0O6y0BaHO Ta
IIPOaHaJIi30BaHO 3aJIEXKHOCTI BIJIMBY OCHOBHUX I1apaMeTpPiB Ha OCHOBI 3MiHU cTaHy fe(deKTiB MeToJaMu
MaIIMHHOT'O HaBYaHHS; IPOAHAIi30BaHO B3a€MO/IIO0 3i0paHMX JAHUX 3 CEHCOPIB 17151 IEPEBiPKU TPOTHO3Y 3MiHU
cTaHy Je(eKTiB y iHKeHepHUX 00'€KTax Ta OLiHUTY BILIMB iHTEHCUBHOCTI iH(OPMaLiiHUX MOTOKIB y 3a7ja4ax
po3mi3HaBaHHS Ta IPOrHO3yBAaHHS; I0OYI0BAaHO MOJIEJIb CTaHiB Ae(EKTiB Ta BUBHAYUTU €(PEKTUBHI TapaMeTpHu AJ1s
BMKOHAHHS J1iarHOCTUKHU Kibep@isnunoi cuctemu “MIIT — CK3” (MIIT - meTaneBuil nigseMuui tpyoomnposia, CK3 -

CHUCTEMA KAaTOOHOTO SaXI/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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