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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA BUPIlIEHHIO HAYKOBO-TEXHIYHOI IPOOJIEMU MiABULLIEHHS TOYHOCTI Ta
WBUAKOi 06PO6JI€HHS €/1eKTPOHHO-AU(PPaKLiHUX i X-[TIPOMEHEBUX CUTHAIB Y KOMITIOTEPU30BAHUX
indopmaniitno-BumiproBanbHux cuctemax (KIBC). MeTta po6oTtu nosisirae B MiiBUILIEHHI TOYHOCTI Ta MIBUAKOII]
00po6JIEHHS ekcliepuMeHTanbHuX curiaiis y KIBC 3a paxyHOK BUKOPUCTaHHSI 6araToOpiBHEBUX METOJiB.

3arporoHOBaHO KOHIEMNILI0 6araTOPiBHEBOTO MiAX0AY 10 0OPO6JIEHHS €KCIIEPUMEHTANIbHUX CUTHAJIB, SKa MOJISrae



B OOUMCJIeHH] 11 aHaJIi3i 1OJATKOBUX PiBHIB CUTHAJIB, 1[0 3a6e3nedye MiBULIeHHS MBUIKOl a60 TOYHOCTI
PO3pO6IeHNX METOIiB Ha TIOPSIZIOK. Ha OCHOBI 3anrpONIOHOBAHOI KOHIIENIIii po3po6seHo psifl MeToiB. Po3pobieHo
METOJ, aHani3y i cuHTe3y npodisiB po3noziny SsCKpaBoOCTi 300pa’keHb, XapaKTEPHOIO 0COOJINUBICTIO SIKOTO €
BMKOPHMCTAHHSI KOHIYHUX IIE€pepi3iB sIK 00BigHUX cepil Npo@isiB, 10 103BOJIsSE€ HA NOPSILOK MiIBUIIUTYA TOUYHICTh
BU3HA4YEHHS IapaMeTpiB 1151 ycepeHEeHUX MpodiiB. 3alIpOIIOHOBAHO BUCOKOTOYHI METOIM [J1 6araTopiBHEBOI
iHTepHoJIALil CUTHAJIB, B IKUX IHTEPIIOJIbOBAHI CUTHAJIN CKJIALAIOTHCS 3 CYMU KOPEKTOBAHOI Ta y3roKyBaJbHOI
dyHKUi. Po3po6seHO IBUIKOAIMHUI METO/, MiABUILEHHS JIOKQJIbBHOTO KOHTPACTY 300pa>Ke€Hb, SIKUI BUKOPUCTOBYE
3Ha4Y€HHS OOBiTHUX MiHIMAJIbHUX Ta MaKCUMaJIbHUX 3HaU€Hb CUTHAJY B MEKax JIOKaJIbHUX BiKOH. 3aIIPONIOHOBAHO
METOJ] aJalITUBHOI OpieHTOBaHOI ¢inbTpauii 306paXkeHb y IPOCTOPOBiii 06J1aCTi, IKUM SIK sApo PinbTpa
BUKOPHUCTOBY€E OPi€HTOBAHWI IBOBUMIPHUI pO3M0Aia ['ayca. 3aripONIOHOBAaHO MAaTEMATUYHY MOJIEJIb TA METOT,
OpieHTOBaHOI ¢inbTpalii 306pakeHb CMYT B YACTOTHIN 00JIACTI, SIKUI 3aCHOBaHUI Ha IPOCTOPOBOMY BUIiJIEHHI
CMYT Ta ix nogasnpimiil ¢inpTpanii. Po3po61eH0 BUCOKOTOYHUN METOJ, CyMillleHHS 306pakeHb 00’eKTiB i3
BUKOPHUCTaHHSIM I'€HETUYHOT 0 aJIFTOPUTMY. 3aIIPOIIOHOBAHO METO/, 6araTopiBHEBOrO aHasli3y eHepreTUYHuX
CIIEKTPiB 300pa’keHb, sIKMI 3a6e31e4ye HE3HAUHY ITOXMOKY OOYMCIIEHHS CEPEHbBOI IPOCTOPOBOI YaCTOTU
300pakeHHs. Ogep>Kaiy NOAaNbIINI PO3BUTOK: BUCOKOTOYHNIA METOJ, IETEKTYBAHHS IPOCTOPOBOrO MOJIOKEHHS
BiZIpi3KiB MPSIMUX, KiJl Ta €JICiB Ha 300pa’kKeHHSX; BUCOKOTOYHI 6araTopiBHEBi METOAY aBTOMAaTUYHOTO BU3HAYEHHS
PiBHS Ta BUQJIEHHS TayCOBOT0 IIYMY Ha 300paKEHHSIX; METOJ, BelBeT-(inbTpalii 3 BAKOPUCTaHHIM ciMelicTBa
6i0OpPTOrOHAJILHUX BEUBJIETIB; IBUIKOAIMHNI METOM, HaBYaHHS ITyYHUX HEMPOHHNX MEPEX; BUCOKOTOYHUI METOT
I€KOHBOJIOLLii 300pa’keHb, IKUI K (PYHKIIiI0 PO3CiSIHHSI TOUKH BUKOPUCTOBYE OPi€HTOBAHMUI IBOBUMIDHUIA
posnopin 'ayca. [IpakTuyHe 3Ha4Y€HHSI OTPUMAHUX PE3YJIbTATIB [IOJISITA€ B TOMY, 110 HA OCHOBI OTPUMAaHUX
TEOPETUYHUX TI0JIOXKEHDb Ta METOJIiB PO3PO0JIEHO anapaTHo-NporpamHe 3adesnedenHs KIBC Ha 6a3i X-ipoMeHeBUX
In(PpakTOMETPIB Ta €JIEKTPOHHUX MiKPOCKOIIiB. Pe3ybTaTu AucepTaliliHOi pOO0TU BIPOBAIKEHO B 3-X HAYKOBO-
mocninHux iHctutyTtax HAH Vkpainu (M. KuiB) npyu 06po6sieHHI eKCliepUMeHTalbHUX €J1eKTPOHHO-AUdPpaKIiitH1X

Ta X-TIPOMEHEBUX CUTHAJIIB, B HAaBYaJIbHUI MIpOLeC YePHIBEI[bKOTO HalliOHAJILHOTO 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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