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Pedepar:

1. Inceprauiiina po60Ta IpUCBsSIYeHa BUPIlIEHHIO HAYKOBO-TEXHIYHOI IPO6JIeMH MiABULIIEHHS TOYHOCTI Ta
IBUAJIKOLil 06p06JI€HHS €J1IeKTPOHHO-JU(PPaKLiiiHUX i X-IIPOMEHEBUX CUTHAJIIB Y KOMITIOTEPU30BaHUX
iHdopmauiitno-BuMiproBanbHUX cucTeMax (KIBC). Meta po60oTu nossirae B MiIBULEHHI TOYHOCTI Ta WBUAKOIII
00po06eHHs excriepruMeHTanbHuX curdasis y KIBC 32 paxyHOK BUKOPUCTaHHSI 6araTopiBHEBUX METOJB.
3anpornoHOBaHO KOHIEILi0 6araTopiBHEBOTO MiX04y 10 06PO6JIEHHS eKCIIEPUMEHTAIbHUX CUTHAJIIB, sIKa [10JIsIrae
B OOUMCJIEHH] 1 aHaJIi3i 1OJATKOBUX PiBHIB CUTHAJIB, 110 3a6e3Medye NiJBULIEeHHS MBUIKOl 800 TOYHOCTI
PO3p006JIeHNX METO/IiB Ha MOPSIOK. Ha 0CHOBI 3a1IpONIOHOBAHOI KOHILENLii po3po6seHo psig MeTomiB. Po3pobieHo

METOJ, aHaJli3y i CUHTe3y IIPOoQiiB PO3IOAiNY SICKPaBOCTi 300pa’keHb, XapaKTE€PHOIO 0COOJIMBICTIO SIKOTO €



BMKOPHMCTaHHSI KOHIYHUX II€PePi3iB SIK 0OBIGHUX cepil MPoQiiB, IO H03BOJISLE€ HA NOPSILOK MiIBUIIUTYA TOUYHICTh
BH3HAYEHHS NIapaMeTpiB [jis1 ycepegHeHUK MpodisiB. 3alIpOIIOHOBAHO BUCOKOTOYHI METOHU AJ1s1 6araToOpiBHEBO]
IHTepHOJIALil CUTHAJIB, B IKUX IHTEPIIOJIbOBAHI CUTHAJMIN CKJIAZAIOTHCS 3 CYMU KOPEKTOBAHOI Ta y3roKyBaJIbHOI
dyHKUil. PO3p06s1eHO IBUIKOAIMHUI METO/, MiABUILEHHS JIOKAJILHOTO KOHTPACTY 300pa>Ke€Hb, SIKUI BUKOPUCTOBYE
3HAYEHHS OOBiIHMX MiHIMATBHUX Ta MAKCUMAaJIbHUX 3HAUYE€Hb CUTHAJY B MEXKax JIOKAJIbHUX BiKOH. 3aIIPOIIOHOBAHO
METOJ, a1allITUBHOI OPieHTOBAHOI (PinbTpallii 306pa’keHb y IPOCTOPOBIl 0671aCTi, SIKUA 5K 11po QinbTpa
BHMKOPHCTOBY€E OPi€HTOBaHUI IBOBUMipHUI posnogin ['ayca. 3arponioHOBaHO MaTeMAaTUYHY MOZEb Ta METOZ,
opieHToBaHoi ¢inbTpanii 306paxkeHb CMYT B YaCTOTHIl 06J1aCTi, IKUI 3aCHOBaHUI Ha IPOCTOPOBOMY BUIiJIEHHI
CMYT Ta ix nogasneiiii ¢inpTpanii. Po3po61eHo BUCOKOTOYHUN METOJ, CyMillleHHS 300pakeHb 00’eKTiB i3
BMKOPHCTaHHSIM I'€HETUYHOT0 aJIFTOPUTMY. 3aIIPOIIOHOBAHO METO/, 6araTopiBHEBOTO aHaJli3y €HEepPreTUYHUX
CIIEKTPiB 300paKeHb, SIKMI 3a6e31e4ye HE3HAUHY ITOXMOKY OOYMCIIEHHS CEPEHbBOI TPOCTOPOBOI YaCTOTU
306paskeHHs. Opeprkany MoAabLIIni PO3BUTOK: BUCOKOTOYHUI METOJ, IeTEKTYBaHHSI IPOCTOPOBOTO MOJIOKEHHS
BiZIpi3KiB NMPSIMUX, KiJl Ta €JICiB Ha 300pa’keHHSIX; BUCOKOTOYHI 6araTopiBHEBi METOOY aBTOMAaTUYHOTO BU3HAYEHHS
PiBHS Ta BUQJIEHHS TayCOBOr0 IIYMY Ha 300paKEHHSX; METOJ, BeMBeT-(inbTpallii 3 BAKOPUCTaHHIM CiMelicTBa
6i0pTOrOHaJILHUX BEUBJIETIB; IBUIKOAIMHNI METO/, HaBUYaHHS IITYYHUX HEUPOHHUX MEPEX; BUCOKOTOUHUI METO],
IIeKOHBOJIIOL] 300paskeHb, SIKUI1 1K PYHKIIiI0 PO3CisSIHHSI TOYKY BUKOPUCTOBY€E OPi€EHTOBAaHUY ABOBUMIPHUI
posnopin 'ayca. [IpakTuyHe 3HaY€HHS OTPUMAHUX PE3YJIbTATIB [IOJISITAa€ B TOMY, 110 HA OCHOBI OTPMMAaHUX
TEOPETUYHUX MTOJIOXKEHDb Ta METOIIB PO3P06JIEHO anapaTHO-Mporpamue 3a6e3nedyeHHs KIBC Ha 6a3i X-npomeHeBUx
I1(PaKTOMETPIB Ta €JIEKTPOHHUX MIKPOCKOIIB. Pe3ybTaTu gucepTauiiiHoi po60TH BIIPOBAIXKEHO B 3-X HAYKOBO-
mocninHux iHctutyTtax HAH Vkpainu (M. KuiB) npy 06po6sieHHI eKcliepuMeHTalbHUX eJ1eKTPOHHO-AuPpaKIiliH1X

Ta X-IIPOMEHEBUX CUTHAJIiB, B HAaBYaJIbHUM 1poLieCc YepHiBeLbKOro HalliOHAJIbHOTO YHIBEPCUTETY.

2. The dissertation devoted to solving the scientific and technical problem of increasing the accuracy and
computation speed of processing of electron diffraction and X-ray signals in computerized information-measuring
systems (CIMS). The purpose of the work is to improve the accuracy and speed of processing the experimental
signals in the CIMS by multilevel methods. The conception of a multilevel approach to the processing of
experimental signals was proposed, which consists in the calculation and analysis of additional levels of signals,
that provides the increase of speed or accuracy of the developed methods in order. The set of methods have been
developed based on the proposed conception. The method of analysis and synthesis of intensity distribution of
profiles of images was developed, the characteristic feature of which is the use of conical sections as an envelope
series of profiles, which allows to increase the accuracy of the calculation of parameters for the averaged profiles
in order. High-precision methods for multilevel interpolation of signals were proposed, in which interpolated
signals consist of the sum of corrected and matching functions. A high-speed method of increasing the local
contrast of images is developed, which uses the value of the envelopes of minimum and maximum signal values
within the local windows. The method of adaptive oriented filtration of images in a spatial domain, which uses the
oriented two-dimensional Gaussian distribution as the core of the filter, was proposed. A mathematical model and
method of oriented filtration of band images in the frequency domain, which is based on the spatial allocation of
the bands and their subsequent filtration, is proposed. A high-precision method of combining image objects with
the use of a genetic algorithm was developed. The method of multilevel analysis of energy spectra of images was
proposed, which provides a small error of the calculation of the average spatial frequency of the image. Get further
development: the high-precision method of detecting the spatial position of straight lines, circles and ellipses on
images; high-precision and multi-level methods of automatic level detection and removal of Gaussian noise on
images; wavelet-filtration method using the family of biorthogonal wavelets; high-speed method for training
artificial neural networks; a high-precision method of deconvolution of images, which as a point spread function
uses an oriented two-dimensional Gaussian distribution. The practical importance of the obtained results is that
on the basis of the obtained theoretical positions and methods the hardware-software of CIMS on the basis of X-
ray diffractometers and electronic microscopes were developed. The results of the dissertation research were
implemented in 3 research institutes of the National Academy of Sciences of Ukraine (Kyiv) for processing of
experimental electron diffraction and X-ray signals, into the educational process of Chernivtsi National University.
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