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1. IHpopmaliiiiHa TeXHOJIOrisE BUXOPOCTPYMOBOI e(PEKTOCKOIIii B yMOBax Jiii BUCOKOIHTEHCUBHUX 3aBaJl CKJIaJIHOI
CTPYKTYpH

2. Information technology of eddy current inspection in the conditions of action of high-intensity noises of
complex structure

Pedepar:

1. O6'eKTOM [OCIIIKEHHS € IPOLIEC BUXOPOCTPYMOBOI le(peKTOCKOIii MaTepiaiB B yMOBax [iii BUCOKOIHTEHCUBHUX
3aBaJ] CKJIQHOI CTPYKTYpU. [IpenmMeToM JOCTiIKEHHS € MOMEi, MeToU Ta iHpopMaLlifiHi TeXHOJIOoTii 06pOOKY Ta
aHasizy curHasiB fedeKTiB B yMOBax [ii KBazifleTepMiHOBaHUX 3aBa], 3 BUIIAAKOBUM YacOM 3'SIBJIEHHS Ta
BUIIAIKOBOIO aMILIITY 100, 4 TAKOK BUCOKOIHTEHCUBHOIO IyMy. MeTOu AOCIII)KEHHS - CTATUCTUYHI, KOPEJIALiliHi,
CIIeKTpasIbHi B 6a3uci Pyp'e i BEHBIETIB METOIU, TEOPisl CTATUCTUYHUX BUITPOOYBAaHb, METOMY i IPOrpaMu
MOJeJIIOBaHHS. Briepiue 3anporioHoBaHi crieKTpaibHi, B 6a3ucax ®Oyp'e i BeriBieTiB, MeTonu ineHTrdikauii curuanis

nedeKTiB B yMOBax [ii KBazifeTepMiHOBaHUX 3aBa], (CUTHAJIIB IIEPEKOCIB/BiiBOIIB aTYMKa BiTHOCHO [TOBEPXHI



Marepiainy), a TaKO>XX BUCOKOIHTEHCUBHOTO LIyMY, 0OYMOBJIEHOTO 3HAaYHOIO IOPCTKICTIO OBEPXHI MaTepiaiy, 3
BUKOPMCTaHHSIM 3alIPONIOHOBAHUX KPUTEPIiB. Briepie 3 BUKOPUCTaHHSIM 3aIIPONIOHOBAHUX CIIEKTPAJIbHUX METOIiB
inenTu@ikauii i Teopii craTucTUYHKX BUIIPOOYBaHb [IPOBEJEHO IMOBIpHiCHMII aHai3 polecy inenTudikaii
CUTHaJIiB e(EKTIiB IpU Pi3HUX 3HAYEHHSIX IMOBIPHOCTI IOMUJIKOBOI TPUBOTH i Pi3HUX iIHTEHCUBHOCTSIX LIYMY;
IIPOBEJIEHO MOPiBHSIHHS 3alIPONIOHOBAHUX CIIEKTPAJIbHUX METO/IB ifeHTH(iKallii 32 pe3yibTaTaMy iMOBipHICHOTO
aHaJIi3y; BU3HAYEHi IMOBIPDHOCTI BUSBJIEHHS Ta BillOKPEMJIEHHS CUTHAJIIB TOBEPXHEBUX TPIlIMH Pi3HUX PO3MIpiB Bif,
CHTHAJIIB KBa3iZleTEPMiHOBAaHUX 3aBaj, B 3aJI€JKHOCTI Bif aMILIITYyZ, CUTHAJIB Ta iIHTEHCUBHOCTI WyMy. [lasxom
MOJIEJIIOBAHHS NIPOLECY CKaHYBAaHHS IOBEPXHI MOHOIIAPY 3 JIKIYTiB BOJIOKOH aPMYBaHHS y BUIIAJIKaX, KOJIN
IiaMeTpy JKI'yTiB PO3IO/iieHi 32 rayCOBUM i PIBHOMIpHUMU 3aKOHaMU, YTOYHEHO MOJIEJIb IIyMy, 00YMOBJIEHOTO
IIOPCTKICTIO MOBEPXHI KOMIIO3UTHUX MaTtepiaiiB. Ha 6a3i cratucTuyHoi i KopessiiiiHoi o6po6ku iHdopMatiii,
OJIEP>KaHOI IPY MOZEJIIOBAHHI IPOLIeCY CKaHyBaHH Ae(deKTHOI NOBEPXHI MaTepianly, OTpUMaIy NOoAabIINI
PO3BUTOK MIBUAKOIiI0Ui KOMOIHOBaHiI METOAM OOPOOKY, 110 € ONTUMATIbHUMU 32 KPUTEPiEM CUTHAI /IIyM IS
Pi3HUX BapiaHTiB pe>KUMiB CKaHYBaHHS. Briepiue 3anpornoHoBaHo iHPopMalliliHy TEXHOJIOTIO, 1110 I0EAHYE
pO3pob6ieHi METOIU 06pobKHU edeKTOCKOoNivyHOi iHdopMaliii K B YacoBiii, Tak i B CIEKTpasbHil 0671acTi i
3abe3mneyye iMOBipHiCHY onTuMi3alilo pouecy ineHTudikauii nedexTiB B yMoBax Aii KBaziieTepMiHOBaHMX 3aBaj, Ta
BHCOKOIHTEHCUBHOTO IyMmy. PesybTaTu ucepranifiHoi po60TH BIPOBAIKEHI, B YaCTUHI METOLIB i aJITOPUTMIB
06po6ku nanux nedexrockonii B TOB "HBIT CKBb Hepxon", B TOB "HBO [IHinporexTpaHc" mpy po3pooiii
KOMIT'IOTEPHUX iH(POPMAaLiTHUX CUCTEM [1JIs1 KOHTPOJIIO eKCIIIyaTallii TPaHCIIOPTHUX 3ac06iB, B HABYAJILHUM IIpOLeC

JHINIpOBCHKOr0 HalLliOHAJILHOTO YHiBepcuTeTy imeni Oneca ['oHyapa.

2. Target of the research is the process of eddy current defectoscopy of materials in the conditions of high-
intensity interferences of a complex structure. Subject of the study is the models, methods and information
technologies for the processing and analysis of defect signals under conditions of quasideterministic interference
with random appearance time and random amplitude, and high intensity noise. Research methods are statistical,
correlation, spectral, Fourier basis and wavelet, methods, the theory of statistical tests, methods and program of
simulation. For the first time, spectral methods, Fourier bases and wavelets, are proposed for identifying defect
signals under conditions of quasideterministic interference (signals of tilts of the sensor relative to the material
surface), and high intensity noise caused by significant roughness of the material surface, using the proposed
criteria. For the first time, using the proposed spectral methods of identification and statistical testing theory, a
probabilistic analysis of the identification of defect signals at different values of the probability of false alarms and
different noise intensities was performed; a comparison of proposed spectral identification methods based on
probabilistic analysis was performed; the probabilities of detecting and separating signals of different sizes of
surface cracks from signals of quasideterministic interference, depending on signal amplitudes and noise intensity
are determined. By simulating the process of scanning the monolayer surface from the strands of reinforcing fibers
in cases where the diameters of the harnesses are distributed according to Gaussian and uniform laws, the noise
model due to the roughness of the surface of the composite materials is refined. Based on statistical and
correlation processing of information obtained during the simulation of the scanning process the defective
material surface, further development of high-speed combined processing methods, which are optimal for the
signal / noise criterion for various variants of scanning modes, have been further developed. For the first time an
information technology was proposed that combines the developed processing methods of defectoscopic
information both in time and in the spectral area and provides probabilistic optimization of the identification
process of defects under conditions of quasideterministic interference and high intensity noise. The results of the
dissertation work have been implemented in the part of methods and algorithms of defectoscopy data processing
at LLC "NVP SKB Nerkon", in LLC "NVO DniprotekhTrans" in the development of computer information systems for
controlling the operation of transport, in the educational process of the Oles Gonchar Dniprovsky National
University.
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