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Pedepar:

1. O6'eKT BOCIIIKEHHS - 300pa>KEHHSI 00'€KTIB 3 HEHYJILOBOIO MIBUAKICTIO BUIUMOTO PyxXy. MeTonu AOCiIPKEHHS -
OCHOBHi pe3yJibTaTy poO60TH OTPHMAaHI Ha OCHOBI T€OPii 06YNCIIOBANILHUX METOIiB, TEOPii MaTeMaTHUYHOI
CTaTUCTHUKMU, TeOpii ornTumisaiiii, 1o 103BOIUIN PO3POOUTH: 06YHCIIOBATIBHUAN METO, OlIiHKM TTapaMeTpiB
300pa’KeHHS HEOECHUX 00'eKTiB Ha IM(PPOBUX KaJipax 3 BUKOPUCTAHHSIM CYOIIiKCeJIbHOI MOZEJi 300paskeHH s
006'eKTiB; 00YMCIIIOBAJIBHNAN METO], OLIiHKY [TapaMeTPiB 300paKeHHs He6eCHUX 00'€KTiB Ha LU(PPOBUX Kagpax, 3TilHO
3 KpUTEPieEM MiHIMyMy CyMH KBaJIpaTiB BilX1ieHb; OOUMCIIOBAILHUI METO], MAaKCUMAaJIbHO [IPaBOINOAiOHOI OLiHKU
II0JIOKEHHS 00'eKTiB i3 300pa’keHHSIM, 110 3Ma3aHi BJIaCHUM PyXoM; Teopii ndpoBoi 06podbku 306pakeHb; Teopii
CTaTUCTUYHOT'O MOJEJIIOBAHHS Ta 0OPOOKY €KCIIEPUMEHTA/IbHYX JAaHUX. TeOpPeTHUYHI Ta IPAaKTUYHI pe3yJIbTaTH -
pO3po6JIeHi B fucepTaliiiHill po60Ti 06UMCIIOBA/IbHI METOAM 00POOKYU LU(PPOBUX 300pa>KeHDb JO3BOJISIIOTH

niABUIYBaTU HMOBIPHICTb BUSIBJIEHHS 00'€KTiB 3 BUCOKOIO IIBUKICTIO BUAMMOTO PyXy Ta IiBUIYBaTH TOYHICTh



OLIiHKY TI0JIOKE€HHS 00'€KTIiB 3 KDYTOBUM 300Pa’KE€HHSM Yy TIOPiBHSIHHI 3 TpaAuLiiHUMU MeTogaMu. HaykoBa HOBU3HA
OTPMMAaHUX PE3yJIbTATIB MOJISITa€ B TOMY, 1[0 BIIEpIIE 3alIPOIIOHOBAHO TPbOXETAHUI 064MCIIIOBATIbBHUI METO
BUSBJIEHHS 306paXeHb 06'€KTiB, 0 3Ma3aHi BIaCHUM PyXOM. oo BUKOPUCTaHHS MaKCHUMi3ye MMOBIPHICTb
BUSBJIEHHS 00'€KTIB 3 BUCOKOIO IIBUAKICTIO BUAVMOTO PyXy. BIOCKOHa/IeHO iTepaliliHuil MeTO, OL[iHKY TI0JIOKEHHS
006'eKTa 3 KpyroBUM 300pakeHHsIM Ha 1[uppoBoMy Kazipi, Ha OCHOBI CyOmikcesIbHOI Mozesi. MeTon 1o3Bosisie
3MEHIIMTU CEPEHbOKBAIPATUYHE BiIXUJIEHHS OLIiHKU MTOJIOKEHHSI 06'€KTa 3 KPYyTrOBUM 300paKEHHSIM B [TOPiBHSAHHI
3 TPQOULiHUMU METOJAMU, 10 3aCHOBAHI Ha anpoKcHUMallii 300pakeHHs 006'eKTa rayCoBOI0 MOJEJLIIIO.
BIockoHaseHO 064MCIII0BAIbHUAN METO/, OLIiIHKY TI0JIOKEHHS 06'€KTa 3 LU(PPOBUM 300pa)KEHHSIM, 110 3Ma3aHe
BJIACHUM PYXOM, 32 PaxyHOK CYOIliKCeJbHOi MOAiesi 300paskeHHsI 00'eKTiB. BUKOpHCTaHHS JaHOTO METO/1A JO3BOJISIE
POBLINPUTU MEXI NOCTOBIPHUX BUMIPIOBaHb Ha 06J1aCTh 300pak€Hb 3 MaJIMM BiJHOLIEHHSIM CUTHAJI-LIYM.
JuceprauiliHa po60oTa BUKOHYBasacs BiATIOBIIHO [0 IJIAHYy HAYKOBO-JOCJIiIHUX POOIT Kadeapu eJeKTPOHHUX
006YNCIIIOBAIbHAX MAIIMH XapKiBCbKOTO HalliOHAJILHOTO YHIBEPCUTETY PaiioesIeKTPOHIKM B pamKax HIIP N2273
"Heitpo-da3s3i cuctemu 1j1s1 IOTOYHOI KJlacTepusauii Ta kiacudikaliii nocifoBHOCTEN JaHUX 32 YMOB X
BUKPHUBJIEHOCTI BiICYTHIMU Ta aHOMasIbHUMU crioctepesxkxeHHsiMu" (N2JIP 0113U000361, 2013-2015 pp.): po3nin
Ne273-2 "ApanTuBHi MeTOIM Ta MOJeJli Kinacu@ikaii 4aHuX i MPOrHO3yBaHHS YaCOBUX PSIiB 32 YMOB iX
BUKPUBJIEHOCTI BiICYTHIMU Ta aHOMaJIbHUMMU CIIOCTEPEXKEHHSIMU Ha OCHOBI IITyYHUX iIMyHHUX cucTeM". Po3pobiieHi
064KCII0BaIbHI METOOM 06POOKH 111(POBUX 300pa>KEHb BIIPOBAKEH] B HAaBYa/IbHUI NPOLeC Y XapKiBCbKOMY
HalliOHAJIbLHOMY YHiBEpCUTETI pafioenekTpoHiku (akT Big 01.06.2015p.), y o6cepsaropii ISON-NM (kog, y LienTpi
masnux maaHet - H15) (akr Big 10.03.2014p.) Ta y nporpamHoMy 3abesredyeHi YKpaiHChKOi BipTyaibHOI 06cepBaTopii
17151 06po6KY acTpoHOMiYHMX [133-KanpiB acTpoHOMIYHMX OrJIsAiB (aKT Bif 16.04.2015p.). Po3pobeHi

004K CII0BaJIbHI METOIY MOXXYTh OyTH BUKOpHUCTaHi y 13 06po6ku nnppoBrx 300pakeHb 1151 IONePeAHbOI CeJeKLii
Ta OL[{HKU I10JIOKEHHSI 00'€KTiB i3 KDyrOBUMU 300pa>)KEHHSIMU Ta 300pKEHHSIMY, 1110 3Ma3aHi BJJaCHUM PYXOM,

HaIpHUKJIaL y IporpaMmax aBTOMaTU30BaHOTO BUSIBIEHHS Manux Tisl COHSYHOI cucTeMu Ha cepii 1udpoBUX KapiB.

2. The object of research is the image objects with a non-zero rate of apparent motion. The purpose of research is
to improve the accuracy of estimation of the parameters of objects with circular and blurred images due to the
development of new and refinement of well-known computing methods of the digital image processing. The
methods of research are methods of the theory of computational methods, mathematical statistics theory,
optimization theory, which allowed to develop: computational method for estimating the parameters of the image
of celestial objects on the CCD frames by using the subpixel model of the object image; computational method for
estimating the parameters of the image of celestial objects on the CCD frames, according to the criterion of a
minimum sum of squared deviations, when describing the sub-pixel digital image model; computational method of
maximum likelihood estimation of the position of objects with image trailed by its own movement; theory of digital
image processing, which allowed to improve method of pre-allocating images of celestial objects with image trailed
by its own movement; theory of statistical modeling and processing of natural data, confirmed the validity of the
theoretical results. Theoretical and practical results consist of the following. The computational methods for
processing of digital images, developed in the dissertation, allow increasing the probability of detecting objects at a
high rate of apparent motion and improve the accuracy of estimation of the position of objects with a circular
image versus to traditional methods. Scientific novelty of the results lies in the fact that first proposed a three-step
computational method for detecting images of objects, trailed by own movement. Its use to maximize the
probability of detecting objects at a high rate of apparent motion. Improved iterative method for estimating the
position of an object with a circular image on a digital CCD-frame based on the sub-pixel model. The method
allows reducing the average deviation of the object position estimation with a circular image in comparison with
traditional methods, which are based on an approximation of the object image by Gaussian model. Improved
computational method for estimating the position of the object with the digital image, trailed by its own motion,
based on the sub-pixel image model objects. Using this method allows to expand the limits of reliable
measurements of an image with low signal to noise ratio. The thesis work was carried out in accordance with the
plan of research work of the Department of electronic computers of Kharkov National University of Radio
Electronics in the framework of research work N2273 "Neuro-fuzzy systems for the current clustering and



classification of the data sequences in terms of their curvature missing and anomalous observations "(N2SR
0113U000361, 2013-2015) section N2273-2" Adaptive methods and models of data classification and time series
prediction in terms of their curvature missing and anomalous observations based on artificial immune systems".
The developed computational methods of digital image processing implemented in the educational process in the
Kharkov National University of Radio Electronics (act of 01.06.2015), The observatory ISON-NM (code in the Minor
Planet Center - H15) (act of 10.03.2014) and software Ukrainian virtual Observatory for processing astronomical
CCD frames astronomical surveys (act of 16.04.2015). The developed computational methods can be used in digital
image processing software for pre-selection and evaluation of the position of objects with circular images and
images, trailed by its own movement, for example in the programs of the automated detection of small bodies of
the solar system on a series of digital frames.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiS/ILHOCTI:
IlizcyMKH BOCIiAKEHHS:

ITy6otikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BnpoBaakeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAHTA)

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. CaBaneBu4 BaguM €BreHOBUY

2. Savanevych Vadym Yevgenovych

KBasmigikanis: n.1.1., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB



OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. MuxanboB Onexkcangp Iniv

2. MuxanboB Oznexcasp lnmig

KBasigikanis: g.1.1., 05.13.03, 05.13.07
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. 'puropoBa TetsiHa Ab6EpTiBHA

2. I'puroposa TetsiHa AnbbepTiBHA

KBasmigikamis: k.1.1., 01.05.02
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs

PeuenseHTn

VIII. 3ak1104Hi BiZOMOCTI
Byache IlpizBuie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

beskoposaiiHuil Bosogumup BaseHTUHOBUY

beskoposaiHuit Bosogumup BaieHTHHOBUY



PeecTpaTop

KepiBHuk Bigginy YKpIHTEI, mo €

= P

BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi ﬁoﬁ\;f;ﬂ\a;;g IOpuenko T.A.
| e L A

-}
.
i

OistJIBHOCTI




