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1. CucreMa BUXpOCTPYMOBOTO BUMIPIOBaHHS IPUIIOBEPXHEBUX PafliajibHUX NPOQisiB eneKTpodiznuHNX

XapaKTEePUCTUK UUHAPUYHUX 00'€EKTIB

2. System of eddy current measurement of subsurface radial profiles of electrophysical characteristics of
cylindrical objects

Pedepar:

1. Incepralist NpUCBsY€Ha BUPIIIEHHIO 33/1a4i BUMipIOBaHHS IPUIIOBEPXHEBUX pafiialbHUX NPOPiniB
eJ1eKTpOo(i3NIHNX XapaKTepPUCTUK LMIiHIPUYHUX 00 EKTIB 32 JOTIOMOIOI0 €KCIIPeC-MeTOoAYy, 0 6a3yeThCs Ha
CyporaTHiil Mofiesli BUXpOCTPYMOBOT'O KOHTPOJIIO Ta ABOPiBHEBUX Tabauisx nomyky (Lookup tables). O6rpyHToBaHO
aKTyaJIbHICTb i HEOOXiIHICTb PO3B’si3aHHS 1iiei 06epHeHoi 3amayi BUMiptoBaHHs. HanucaHe nporpaMmHe
3a6e3MeyeHHs 1J1s aHAJITUYHOI MOZEeJli IIPoLeCcy BUXPOCTPYMOBOTO KOHTPOJIIO HUIIHAPUYHUX 00’ €KTIB HA MOBI
nporpamysaHHs Python 3. 3anpornioHOBaHO 3aCTOCYBaHHS HEMPOMEPESKEBUX CYPOraTHUX MOAEJeN s
arpokcuMalnii cCkiagHUX 3a1e>XKHOCTe!. [y HaByaHHS LIMX CypOraTHUX MOJesieil, po3po0JIeHO ONITUMAJIbHI
KOMITIOTEPHI IIJIAaHU €KCIIEPUMEHTIB Ha OCHOBI KBa3iBUIIaIKOBUX R-MIOCIIiNOBHOCTEH, SIKi MAIOTh BUCOKY
OJIHOPiJHICTb 3 BHECEHHSM arnpiopHoi iHpopmallii Tpo 06'eKT KOHTPOJI0. PO3po6iieHo yHiBepcambHUI MiAXin 10

PO3B’s13Ky 00€pHEHOI 3a/1a4i BUMipIOBaHHSI 3a IOIIOMOTOI0 I100YI0BY CypOraTHOI MOJieJli, 110 103BoJIsie GOpMyBaTU



TabJMLi APYroro piBHS AJis WBUAKOTO BU3HAYEHHS NPOQIifiB e1eKTpodi3sniyHMX IapaMeTPiB y peabHOMY MacIITabi
yaci. OnucaHo NporpaMHe Ta arnapaTHe 3a6€e3M1eYeHHs, a TAKOXK aJIrOPUTMU (POPMYBaHHS ABOpiBHEBUX Lookup
tables.

2. The thesis is devoted to solving the problem of measuring the near-surface radial profiles of electrophysical
characteristics of cylindrical objects using an express method based on a surrogate model of eddy current control
and two-level lookup tables. The relevance and necessity of solving this inverse measurement problem are
substantiated. The software for the analytical model of the process of eddy current inspection of cylindrical
objects in the Python 3 programming language was written. The use of neural network surrogate models to
approximate complex dependencies is proposed. To train these surrogate models, optimal computer plans of
experiments based on quasi-random R-sequences with high homogeneity and a priori information about the
testing object are developed. A universal approach to solving the inverse measurement problem by constructing a
surrogate model has been developed, which allows the formation of second-level tables for the rapid
determination of electrophysical parameter profiles in real time. The software and hardware, as well as algorithms
for creating two-level lookup tables are described.
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