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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 81.14.10.07, 27.41

Tema gucepranii:
1. MaTeMaTU4YHe MOJEIOBAaHHS IOBEPXHI METOAMM iHTepCTpinauii pyHKLiN 32 HENOBHOIO iHpOpMalielo Ipo Hei

2. Mathematical Modeling of Surfaces by the Methods of Interstripation of Functions on Incomplete Information
About It

Pedepar:

1. O6’eKT mOCiIXXeHHS — MPOLLeC 0OPOOKHU AAHUX AUCTAHLIMHOTO 30HIyBaHHS IJIaHETU. MeTa po6oTu - nobymoBa
MaTeMaTUYHUX MOJeJIel TOBEPXOHb TPUBUMIPHUX TiJl 3 ypaxyBaHHSIM JJaHUX IIPO HUX HA Pi3HUX CUCTEMax CMYT Ha
OCHOBi BUKOPHCTaHHS ollepaTopiB iHTepcTpinauii pyHKuiin. MeTonu fOCIiIpKeHHs 6a3yl0TbCsl HA KOMILJIEKCHOMY
BHMKOPHUCTaHHI HOBUX iHQOPMaLiiHUX ONl€paTOPiB, METOMIB MAaTEMAaTUYHOT 0O aHaJli3y Ta MaTeMaTU4YHOTO
MOJIEIIOBAaHHS: 171 TOOYA0BU MaTeMaTUYHUX MOJIEJIel IOBEPXOHb JOCiI)KyBaHOTO 00'€KTY — TEOPisi HAOIM>KEHHS
dYHKLi IBOX 3MIHHUX i3 BUKOPUCTaHHSM OIepaTopiB iHTepIiiHawii; [J11 cermeHTaLii IOBepxHi JOCiIKyBaHOTO
00'eKTy — METOJIU BUSIBJIEHHS PO3PMBiB Ha IM(PPOBUX 300paKeHHSIX; 17151 I00YL0BU PO3PUBHUX CIUIAMHIB — METOAU
HaOJIMKEHHS onepatopaMu iHTepnosduii. HaykoBa HOBU3HA pOOOTHU IOJISITA€ B TAKOMY: 3aIIPOIIOHOBAHO Ta
OOGI'PYHTOBAHO METOJ, BiJHOBJIEHHS TIOBEPXHIi 32 JaHUMHU TIPO Hel Ha CUCTEMi CMYT, pO3TaIlIOBAHUX I1ifl JOBIJIbHUM

KyTOM; yIepiie odyjoBaHO MaTeMaTUYHY MOJieJIb IIOBEPXHI Tijla 32 JAHMMU IIPO Hei Ha CUCTeMi CMYT, 1[0 MalOTh



KPUBOJIiHIITHI rpaHulli; po3po6seHo Ta JOCJiIPKEHO METO]], BifHOBJIEHHS TOBEPXHI 33 JAHUMU PO Hei Ha cucTeMi
CMYT i3 BpaxyBaHHSIM CTPYKTYPU Tijla; BLOCKOHAJIEHO METO]] 3HaXOIKEHHS JIiHil po3puBy QyHKLil (0fHiei a60 IBOX
3MiHHUX) UM iX NOXiTHUX JesKOro nopsigKy. [IpakTuiHe 3HaUeHHS O/IEP>KaHUX pe3yJIbTaTiB [10JIsIrae y MOXJINBOCTI
BUKOPMCTAHHS 3alIPOIIOHOBAHNUX OIEPATOPIB iHTEPCTpInawLii [y aBTOMaTUYHOIO BiJHOBJIEHHS IIOBEPXHI MK
CMyraMy Ha OCHOBI JaHUX AUCTAHLiIHOTO 30HAyBaHHS 3eMJli, aepodOTO3MOMKH, CEICMOPO3BiaKu Toio. Kpim Toro
pPO3po6JIeHa MaTEMATUYHA MOJIEJIb IOBEPXHI MOXKe OyTH BUKOPUCTAHA J1JIsl BiIHOBJIEHHS IBOBUMIDHUX CUTHAJIIB,
IIOIIKOKEHUX B Pe3yJIbTaTi IOMUJIOK IIPU Ilepeadi JaHuX 10 Mepexi abo ii nepeBaHTaxkeHH!0. OlliHKa CIIPaBXHIX
3HaYeHb BTPAaYeHUX JaHUX HeobxifnHa B 6inbmocTi 3aga4 1udpoBoi 06po6ku 306paxkeHb a60, HAIIPUKJIIAT, B 3a7a4ax
00pOOKY apXiBHUX JOKYMEHTIB Y BUIJISAi rpadidyHuX 300pakeHb, 110 MAIOTh Pi3HOMaHITHI CIOTBOPEHHSI
(moppsinyHY, MJISIMU, UJ1, HENOTPiOHI HanucHy, JiHii 3ruHy TolO); Ipy pecTaBpallii MOMKOIKEHUX KapTHH,
IOPTPETIB, 300pakeHb TOLO. Pe3ysbTaTi AUCePTALiIHOrO HOCTiIKeHHSs 6yJI0 BIPOBAIKEHO B HA4aJIbHUI ITpoOLieC
YKpaiHCbhKOi iHKeHepHO-T1e1aroriyHoi akageMii Mpu BUKIagaHHi Kypcy "[HpopMaliiiHi TeXHOIOril B HAyKOBUX
IOCTIIKEHHSX" 0715 acIipaHTiB YKpaiHChKOI iH)KEHEPHO-TIE€aroriyHoi akagemii.

2. The object of research is the process of processing remote sensing data of the planet. The purpose of the work is
to build mathematical models of surfaces of three-dimensional bodies taking into account data about them on
different systems of strips based on the use of operators of interstripation of functions. Research methods are
based on the complex use of new information operators, methods of mathematical analysis and mathematical
modeling: to build mathematical models of the surfaces of the object - the theory of approximation of functions of
two variables using interlination operators; for segmentation of the surface of the object - methods of detecting
edges in digital images; for the construction of discontinuous splines - methods of approximation by interpolation
operators. The scientific novelty of the work lies in the following: the method of surface restoration according to
the data on it on the system of strips located at any angle is proposed and substantiated; for the first time a
mathematical model of the body surface was built on the basis of data on it on a system of strips with curvilinear
boundaries; the method of surface restoration according to the data on it on the system of strips taking into
account the structure of the body is developed and investigated; the method of finding discontinuity lines of
functions (one or two variables) or their derivatives of some order is improved. The practical significance of the
obtained results lies in the possibility of using the proposed interstripation operators for automatic restoration of
the surface between the strips on the basis of remote sensing of the Earth, aerial photography, seismic
tomography, etc. In addition, the developed mathematical model of the surface can be used to recover two-
dimensional signals damaged by errors in data transmission over the network or its overloading. Estimation of the
true values of the lost data is necessary in most tasks of digital image processing or, for example, in tasks of
processing archival documents in the form of graphic images, which having various distortions (scratches, stains,
dust, unnecessary inscriptions, fold lines, etc.); when restoring damaged paintings, portraits, images, etc. The
results of the dissertation research were introduced into the educational process of the Ukrainian Engineering and
Pedagogical Academy when teaching the course "Information Technologies in Research" for graduate students of
the Ukrainian Engineering and Pedagogical Academy.
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