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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHX PyOPHK: 81.09.81.13

Tema guceprauii:
1. OuiHOBaHHS HEOJHOPITHOCTI Ta NOMKOIKEHOCTI KOHCTPYKLIIMTHMX MaTepiajiB METOJaMU CTPYKTYPHO-

aJlanTUBHOI 0OPOOKM 306pakeHb

2. Estimation of inhomogeneity and damage of construction materials by methods of structure-adaptive image
processing

Pedepar:

1. ¥ nuceprauiiiziilt pob0Ti BUpillIEHO BaXKJIMBY HAYKOBO-TEXHIYHY IIPOGJIEMY CTBOPEHHS METOiB Ta 3aC00iB
KOMITIOTEPU30BaHOTO OLiHIOBAaHHS CTaHy MaTepiasiB Ta €JIeMEHTIB KOHCTPYKLIi MIJIIXOM MOOYIOBM METO/IB
CTPYKTYPHO-aJalITUBHOI CErMeHTallii 306paXkeHb JJ7151 KiJIbKiCHOTO BU3HAYEHHS X IiarHOCTUYHUX [1apaMeTpiB.
Po3pob6ieHi MeToay OXOIIIOI0Th MTOIIepeiHI0 06POO6KY 300paskeHb, loKasizanio 39 06’eKTiB iHTepecy, CerMeHTalliio,
KiJIbKiCHEe BU3HAYE€HHs [TapaMeTpiB. AKLIEHTOBAHO JIOKaJi3allilo 3BapHUX IIBiB Ta BU3HAUEHHS PO3MIpy fedeKTiB
3BapIOBaHHS Ha CKJIAJHO-CTPYKTYPOBaHOMY (POHi, aHaIi3 KOPO3iHUX YIIKOIKEHb Ha 300pasKeHHsIX (apOOBaHUX
[IOBEPXOHb JOBUILHOTO KOJIbOPY, MOZEJIIOBAHHS Ta aHAJIi3 JIA3€PHOTO apMYBaHHs [TIOBEPXHI aJIIOMiHI€EBOTO CIIJIaBY

JacTMHKaMU Kap06iny KpeMHilo, OLiHIOBaHHSI IOPYBaTOCTi METaJIeBUX MTOKPUTTIB, MiIBULIEHHS TOYHOCTI



BiICJIiIKOBYBaHHSI TPAEKTOPIi pyXy IpU €JIEKTPOHHO-ITPOMEHEBOMY 3BapIOBaHHI, aHai3 (PppakTorpadivyHnx
300pa’keHb 3/1aMiB TEIJIOCTINKUX cTasiell. PO3po6yieHO CTPYKTYpPHO-aalTUBHUMI METO]] CerMeHTAllil 30H 3BapHUX
1IBiB pi3HOi (popMuU Ha pafiorpadiyHux 300paKEeHHIX. 3aBlIIKU BBEJEHHIO HOBUX iHPOPMATHBHUX O3HAK e EKTiB y
30HI 3BapHOro mWBa TPy6 HAPTO-ra30BOro COPTAMEHTY MOOYLOBAHO METOJ], CErMEHTAllii e eKTiB, MO MiABULINIO
iMOBipHiCTb IpaBUJIbHOI Kacu@ikalii cpepuyHuX Nop Ta 1UIaKiB. PO3p06I€HO METONMKY BUSHAYEHHS ITIMOMHU
nedexTiB 3a iX pagiorpadiuHumu 306pakeHHSIMU Ta €KCIIEPUMEHTAIbHO BCTAHOBJIEHO BiJHOCHI MTOXUOKU
BM3HAUEHHS IIMPUHU Ta IMUO6MHU AedekTiB. Ha 0CHOBI IMIiHAPUYHOI KOJIipHOI MOJeJli i 0lHOMacIITabHOTO
PETHHEKCY BIEpIIe pO3p06IEHO METOAUKY CTPYKTYPHO-aIalITUBHOI cerMeHTallii KOpO3iliHUX yHIKOIPKEeHb Ha
300paskeHHsX (HapOOBaHMX IIOBEPXOHbD [IOBIJIBHOI'O KOJIbOPY, OTPUMAaHUX IIPU HEPiBHOMIPHOMY OCBITJIEHHI.
[TpoBeneHO MOZEIOBAaHHS JJ1s1 Pi3HOI 06'€MHOI KOHLIEHTPAllii YaCTUHOK B TIOBEPXHEBOMY HIapi allOMiHieBOrO
CIIJIaBY Ha OCHOBIi PiBHOMipHOro po3noiiny. Lle 3a6e3neynsio MOXJIUBICTb OPiBHSIHHS €KCIIEPUMEHTAIbHUX i
3MOJI€JIbOBAHUX 300pakeHb NIePePi3iB MOBEPXHEBUX LIAPIB [1J1 BU3BHAYEHHS 00'€MHOI KOHLIEHTpallii 4aCTUHOK
Kapb6ify KpEMHIIO Ta Nojablie MPOrHO3yBaHHS MEXaHIYHUX BJIACTMBOCTUBOCTEN TaKUX ITOBEPXOHb. PO3p06I€HO
METOJ, CTPYKTYPHO-aIallITUBHOI JIOKali3allii Ta cerMmeHTallii Iop Ha 300pakKeHHSX [10BEPXHi OKCUJIOKePaMiuyHUX
IIOKPUTIB, IO BUKOPUCTOBYE NEPEBIPKy 0671aCTi GOHY OPU, UMM 326€3[1€4€HO MOKIUBICTh OOUMCIIEHHS CTYIIEHS

IIOPYBaTOCTi NOKPUTTSL.

2. The dissertation solves an important scientific and technical problem of creating methods and means for
computerized assessment of materials and structural elements by creating methods of structure-adaptive image
segmentation to quantify their 40 diagnostic parameters. The developed methods include image pre-processing,
localization of objects of interest, segmentation, quantitative parameter estimation. It is necessary to highlight the
localization of welds and determining the size of welding defects on a complex-structured background, analysis of
corrosion damage on images of painted surfaces of arbitrary color, modeling and analysis of laser reinforcement of
aluminum alloy with silicon carbide particles, evaluation of porosity of metal coatings, improving the accuracy of
tracking motion in electron beam welding, analysis of fractographic images of fractures of heat-resistant steels. A
structure-adaptive method of segmentation of weld zones of different shapes on radiographic images has been
developed. Due to the introduction of new informative features of defects in the welding area of the oil and gas
pipes, a method of defect segmentation was constructed, which increased the probability of correct classification
of spherical pores and slags. A method for calculating the depth of defects based on their radiographic images has
been developed and the relative errors in calculation the width and depth of defects have been experimentally
established. On the basis of a cylindrical color model and a single-scale retinex, a method of structure-adaptive
segmentation of corrosion damage on images of painted surfaces of arbitrary color obtained under non uniform
illumination was developed. Modelling for different volume concentrations of particles in the surface layer of
aluminum alloy based on uniform distribution was performed. This made it possible to compare experimental and
simulated images of surface layers cross-section to determine the volume concentration of silicon carbide
particles and further prediction the mechanical properties of such surfaces. A method of structure-adaptive
localization and segmentation of pores on surface images of oxide ceramic coatings has been developed, which
uses the verification of the pore background area, which provides the possibility of calculating the degree of
porosity of the coating.
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