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Pedepar:

1. O6'eKT BOCHIIKEHHS - IPOLECU CIIPUIHSTTS, IEPETBOPEHHSI Ta iHTEpIpeTallii BileoJaHuX B iHTE/IeKTyaJIbHUX
CHACTEeMax KOMII'IOTEPHOTO0 30py. MeTa NOCiIP)KeHHS - PO3BUTOK TEOPETUYHUX OCHOB NIOOYIOBH i
€KCIIepUMEHTAJIbHE JOCIKEHHS! CTPYKTYPHO-iepapxiYHUX METO/iB aHali3y 300paXkeHb SIK 3aC00y J1s1 BUPilIeHHS
npo6seMy po3Ii3HaBaHHS Bile0006'eKTIB Ipy BILJIMBi FeOMETPUYHUX [IEPETBOPEHD i CTPYKTYPHUX BUKPUBJIEHb IIif
Ili€l0 IPOCTOPOBUX NEPELIKO,. MeToau NocCiiKeHHs - GOpMyBaHHS iHBapiaHTHUX XapakTE€PHUX O3HAK 3[iliCHEHE
Ha OCHOBI Teopii peecTpaliii, 06po6KY i aHasi3y 300pa’keHb, Teopii IMOBIPHOCTI, (PYHKIiIOHATIbHOTO aHai3y Ta
CTaTUCTUYHOI 06POOKY AaHUX; IIPY CUHTE3i METOIiB 3iCTaBJIEHHS OIKCiB 3aCTOCOBAHO anapaT po3IMi3HaBaHHS
00paziB, KJacTepu3aallii, Teopii MHOXXUH; ONITUMI3allisl CTPYKTYpHO-i€epapxiYHMX METOiB 3aCHOBaHa Ha Teopii
CTaTUCTUYHUX pillleHb; 1JIs IePEBIPKU TEOPETUYHUX MOJIOXKEHD i OLIiHKM €(PEeKTUBHOCTI METO/IiB 3aCTOCOBAHO
imiTauiiine monenoBaHHs. TeOpeTUYHi i IPaKTU4HI pe3yIbTaTy - PO3POOJIEHO 3arajabHUIA MiXiz, 10 BUPILIEHHS

npo6seMy po3IiZHaBaHHS 300pakeHb Bile006'eKTiB B yMOBax iX 3MiHH Mif Jji€l0 reoMeTpUYHUX [Ie€PeTBOPEHB i



IIPOCTOPOBUX MEPENIKO], Ha OCHOBI 3aCTOCYBaHHS PO3PO6JIEHMX CTPYKTYPHO-iepapxiYHUX METOZIB, SKi IIJISIXOM
BHUKOPHCTaHHS MOJIeJli JIOKaJIbHO-IIPOCTOPOBO] MOAIGHOCTI ITPH 3iCTaBJI€HHI ONUCIB 320€31e4YyI0Th ONEePaTUBHICTb i
MOXJIMBICTb YXBaJIIOBaTU PillleHHs NIPO KJlac Bifle000'eKTiB 3a HASIBHOCT]I HETIOBHUX i IOMUJIKOBUX JAHUX;
PO3p006JIEHO iepapxiuHi METOM PO3Mi3HABAHHS B yMOBAaX CKJIAAHOrO (POHY 3 BUKOPUCTAHHSM OLiHKU NOAIOHOCTI
ONHUCIB 17151 03HaK CTPaTU(iKOBAHOTO NOAAHHY, 110 MiABUINYE NOCTOBIPHICTh pO3Mi3HABAaHHS BiZHOCHO fAii 3aBag;
peai3oBaHO MPUHIIUIT ONITUMI3allil pO3POOJIEHUX METO/IiB HA OCHOBI aHAJIITUYHO 33/JaHUX CTATUCTUIHUX KPUTEPIiB
Ta YIOCKOHAJIEHO METOM PO3Ili3HaBaHHS Ha OCHOBI KjlacTepU3allii, CTUCHEHHS Ta 3iCTaBJIeHHS iepapxii ONKCiB, 10
CKOPOYY€ 4Yac po3Mi3HaBaHHS; pO3PO06JIeHI METOIY € METOL0JIOTIYHOI0 OCHOBOIO HAyKOBO OOI'PYHTOBAHOTIO PillleHHS
[IPUKJIAIHUX 337124 KOMII'IOTEPHOTO 30pY: pPO3Ii3HABaHHS [IPOCTOPOBO-IIPOTSKHUX 00'eKTiB y 6a3ax BileoaHUX,
IemnpyBaHHs pe3yJibTaTiB KOCMIYHUX 3IOMOK, 37iliCHEHHSI KOHTPOJIIO SIKOCTi yCTaTKyBaHHS Ha OCHOBI MarHiTHUX
XapakTepucTuk. HaykoBa HOBU3HA - yIepIle 3allpONIOHOBAHO Ta TEOPETUYHO OOI'PYHTOBAHO IIPUHLIUI [10OYI0BU
CTPYKTYpHO-i€epapxiyHUX METOZiB 171 PO3Ii3HaBaHHS Bie006'eKTIB LIJISIXOM OLiHKY JIOKaJIbHO-TIPOCTOPOBOI
IO/IiIGHOCTI IX CTPYKTYPHUX OIUCIB, 10 A€ MOXJIUBICTb 3 BUCOKOIO JOCTOBIPHICTIO 37i/ICHUTH pPO3I1i3HaBaHHS B
peasbHill 06CTaHOBLi 30BHILIHBOIO CEPEOBUIIA IIPY BILIUBI POHY i JIOKAJIBHUX EPEUIKO],; yIIEPLIe 3alIPOIIOHOBAHO
Ta y3arajbHEHO MOJIEJIb JIOKAJIbHO-TIPOCTOPOBOI MOAIGHOCTI TP pPO3Mi3HaBaHHI Bile006'€KTIB LIJISIXOM 3iCTaBIE€HHS
iX CTPYKTYpPHUX ONMCIB Ha IifICTaBi roJI0CyBaHHS, SKa BPaxOBY€e CIIOCI6 OTPUMaHHS, BUJ, Mipy IJ1s1 IIOPiBHSHHS Ta
CTPYKTYpY ONMCY, 1110 3abe3redye ONepaTUBHICTb i yxBajleHHS pillleHHs 32 HAsIBHOCTI HETIOBHUX i IOMUJIKOBUX

I AHUX; yIeplle CUHTE30BaHO iepapXiYHUil MeTO, PO3Ili3HaBaHHS Bile000'€KTIB B yMOBaX CKJIaJAHOTO (POHY, 110
nepeznbadae OJHOBUMIPHY iHTerpasbHO-IU(ePEHLiHY Y3ropkeHy 00poOKy 300pasKeHHs Ta BU3HAYEHHS TPYIIOBUX
03HaK eJIEMEeHTIB OIUCY i 3a6e3redye NOCTOBIpPHICTb PO3Ii3HaBaHHS IIPU [iii IPOCTOPOBUX 3aBaf; yeplie
PO3p06JI€HO MeTOZ, [106Y10BY Ta OLiHKM MTOAIGHOCTI ONUCIB Bifle000'eKTiB 1J1s1 CUCTEMU O3HAK CTPATU(iKOBAHOTO
NOJIAHHS, KU BKJIIOYA€E aHaJIi3 03HaK KOMIIOHEHT, C(POPMOBAHNX 3aCTOCYBAaHHSIM aTPUOYTUBHUX i IPOCTOPOBUX
BiJJHOIIEHB, IO MifBUIIY€E NOCTOBIPHICTh PO3Ii3HABAHHS BiTHOCHO Jii alUTUBHUX 3aBa/Jl; yIIepIIe 3alIPOIIOHOBAHO i
OOI'PYHTOBAHO NPUHLMI ONTHUMI3allii po3po6seHUX iepapXiuHUX METOIiB PO3Ii3HABaHHS, SIKUH [10JI5ITa€ B
onTHUMi3zallii NOJaHNX aHAJIITUYHO CTaTUCTUYHUX KPUTEPIiB 3 ypaxyBaHHSIM Mipu NOJiOHOCTI ()parMeHTIB, @ TAKOXK
PO3MOAiIB 3aBaj, IO MiATBEPAMIIO IIEPEBAru Ta YHIBEPCAbHICTb CTPYKTYPHO-i€papXiYHMX METOMIB Y CEHCI
KEPOBAHOCTI i THYYKOCTI [1711 JOCSITHEHHS OIITUMAJIbHUX 3HaYeHb KpuTepito. Yepiie po3pobsaeHo meTo (pinbrparliii
MHOXMHU OJIHO3HAYHUX BiJJ[IOBiIHOCTEN €JIEMEHTIB ONUCIB Bifle000'eKTiB, SIKUI Nlepedadae nepexis Ao IpoCcTopy
3HAYE€Hb FEOMETPUYHMX IIEPETBOPEHD Ta 3[i¥ICHEHHS KJIACTepU3allii, O CIIpUsIE NiABUIIEHHIO 3aBaJOCTIMKOCTI 3a
PaxyHOK YCYHEHHS [IOMUJIKOBUX BiT[IIOBiIHOCTEN XapaKTepPHUX O3HAK; HAOYJIM TI0J1aJIbIIOr0 PO3BUTKY MOZEi
CTHCHEHHS CTPYKTYPHHUX OIUCIB Bile000'eKTiB i3 BUKOPUCTAHHSIM IIPOCTOPOBUX XaPaKTEPUCTUK Ta OOYIOBU
CIIACKY NOJiOHMX €CKPUIITOPIB, SKi BilPi3HSI0THC Bif, TPAIULIAHNAX TUM, 11O BPaXOBYIOTb KOOPJUHATHU
XapaKTepHUX O3HAK Ta BU3HAYAIOTh [IOZI6HICTh ONMKCiB Ha 6a3i MiAMHOKMHY Hai6ibII 3HAYYIIMX BifllTOBiAHOCTEN
€JIEMEHTIB, 110 CKOPOYy€E Yac po3Mi3HaBaHHS IIPU 30epe>KeHHi JOCTaTHbOI JOCTOBIPHOCTI; YAOCKOHATIEHO METO],
no6yi0BY i 3icTaByIeHHs iepapxii onuciB Bifje0-006'€KTIB i3 BAKOPUCTAHHSM IIPOCTOPOBUX OaraTOpiBHEBUX O3HAK,
SIKUI y IOPiBHSIHHI 3 iCHYIOYMMU 3aCTOCOBYE IIPY T'OJIOCYBaHHI IPABUJIO 30iry [1JIs1 OLIiHOK KJIACiB TP NOJaHHI
XapaKTepHUX O3HAK Y ABOX pi3HMX adiHHUX 6a3ucax, o CIprse CKOPOYEHHIO Yacy pO3Ili3HaBaHHS Bie0006'eKTIB.
CTyninb BIPOBaJpKEHHS - pe3yJIbTaTH LOCIiI>)KeHb BIIPOBaIpKeHo y LlenTpi papiodisuuHoro 3oHnyBaHHs 3emii HAH
i HanjionanbHOro KOCMIYHOTO areHTCcTBa YKpainu (akt Big 07.07.2009); y [TiBHiYHO-CcXinHOMY Piniasni [lep>kaBHOro
HayKOBO-BHUpOOHMYOro ueHtpy "TIpupona” (akr Big 10.08.2009); y XapKiBCbKOMY HalliOHATBHOMY TEXHIYHOMY
VHiBepcuUTeTi ciibcbKoro rocrogapctsa (akT Big 05.09.2009); y HaykoBo-BUpoOHUUil dipmi "CrewiiasibHi HayKOBi
po3pobku” (akT Big, 01.07.2009); HayKOBi IOJIOXKEHHS JUcepTallii BAKOPUCTAaHO y HaBYaJbHOMY IIPOLECi
XapKiBCbKOI'O HalliOHAJILHOTO YHIBEPCUTETY PalliOEIEKTPOHIKM y paMKaXx AVCLUILIH "AJITOPUTMU Ta IIPOTPpaMHe

3a6e311eYeHHs] CUHTE3y 300pakeHb", "Mole/Il0BaHHSI €KOHOMIUYHHUX, €KOJIOTIYHMX Ta COLiaJIbHUX NpoLeciB”, "MeTtoau
Ta CUCTeMU po3Ili3HaBaHHS ob6pa3ziB”, "Komm'torepHutii 3ip", "MaTemaTtuuHe Ta iHdopmaliiliHe 3ab6e3rnedeHHs] CUCTEM
00pOOKHM CKJIAIHAX CUTHAJIB" Ta IPM BUKOHAHHI aTeCTaliliHMX PO6IT MaricTpa, IUIJIOMHUX POOIT 6aKaaBpa Ta
crieniasicra (akT Bif 12.09.2009). Cdhepa BUKOPUCTaHHS - B OpraHisalisx, o 3alMaloThCs TPoGIeMaMu pO3pOOKU

iHTeJIeKTyaJIbHUX CUCTEM Ta METO/iB 06po6KY 30p0oBoi iHdopMallii; y ranyssx 3acTocyBaHHs iHOpMaLiiHUX



TEXHOJIOTi!l 00POOKM Ta CUHTE3Y BineoiHpopMallii A5 MeIuLMHY, 6i0J10Tii, €KOJIOTii, TPaHCIIOPTY; Y HAaBYaJIbHOMY

npoueci npu niarotosui ¢axiBLiB y raay3sax CUCTEM iHTeJIeKTyalbHOI OOPOOKY NaHUX.

2. Research object - processes of recognition, transformation and interpretation of the videodata in computer
vision intellectual systems. Research target is the synthesis of theoretical basic of construction and an
experimental research of structural - hierarchical methods of image analysis as means for the decision of a video-
objects recognition problem at influence of geometrical transforms and the structural and spatial distortions.
Methods of research - formation of invariant characteristic attributes based on positions of the registration
theory, processing and the analysis of images, the theory of probability, the functional analysis and statistical data
processing; the synthesis of structural descriptions comparison methods base on the theory of pattern
recognition, clusterization, theories of sets; the parameters optimization of structural - hierarchical methods is
based on the theory of optimum statistical decision-making; imitating modelling is applied for the verification of
theoretical positions and an efficiency of the suggested methods estimation using real-images databases.
Theoretical and practical results - a general approach to the decision of image videoobjects recognition problem in
conditions of their change under action of geometrical transformations and spatial disturbances is developed on
the basis of structural - hierarchical methods which using local - spatial similarity by descriptions comparison
provide efficiency and an opportunity to make a decision on a videoobjects class in conditions of incomplete and
false data presence; hierarchical methods of videoobject recognition in conditions of a complex background using
integrated description and an estimation of videoobjects descriptions similarity for system of attributes of the
stratified representation which as a whole raises reliability of recognition concerning action of additive noise are
developed; the principle of the developed hierarchical correlation methods of recognition optimization on the
basis of analytically set statistical criteria is realized and decision-making methods on a class of object based on
clusterization, compression and hierarchy descriptions comparisons using multilevel attributes that reduces time
of recognition with reliability preservation are suggested; the developed methods are the methodological basis of
scientifically proved decision of the broad audience of applied problems of computer vision: localizations and
recognition of spatial - lingering objects in videodata databases, decodings of space shootings results, quality
equipment control by the analysis of magnetic characteristics. Scientific novelty - the principle of structural -
hierarchical methods construction for videoobjects recognition for the first time is suggested and theoretically
proved by an estimation of local - spatial similarity of their structural descriptions as vectors or sets of
characteristic attributes and their combinations that enables to carry out recognition procedure preserving high
reliability in real conditions of an influence environment, background and local distortions; the model of local -
spatial similarity is suggested and generalized for the first time at videoobject recognition by comparison of their
structural descriptions using voting which takes into account a way of reception, the measure type for comparison
and structure of description elements that provides efficiency and an opportunity of decision-making on a class of
videoobjects at presence of the incomplete and false data; the hierarchical method of videoobject recognition in
conditions of complex background is synthesized for the first time by construction of their integrated description
which provides the one-dimensional integral-differential coordinated image processing and group attributes
definition for subsets of elements description and provides recognition reliability in conditions of spatial
disturbances; the method of construction and an estimation of descriptions videoobjects similarity for system of
attributes of the stratified descriptions representation which includes definition and the analysis of component
attributes by application of attributive and spatial relations for the first time is suggested, that as a whole raises
reliability of recognition concerning action of additive noise; the principle of parameters optimization of the
developed hierarchical correlation recognition methods which consists in optimization of submitted analytically
statistical criteria in view of fragments of images similarity measure, and also distributions of additive and local
disturbances that has enabled to confirm advantages and universality of structural - hierarchical methods
application in sense of controllability and flexibility for achievement of optimum values of criterion is offered and
proved for the first time; the method of unequivocal conformity set of descriptions videoobjects elements filtration
which provides transition to space of values of geometrical transformations and realization of clusterization

procedure which provides increase of noise immunity due to elimination of erroneous conformity of characteristic



attributes is developed for the first time; the models of structural videoobjects descriptions compression using
spatial characteristics and constructions of the list of similar descriptors has received the further development
which differ from traditional methods that coordinates of characteristic attributes take into account and
determine similarity of descriptions based on a subset of the most significant conformity of elements that reduces
recognition time with sufficient reliability preservation; the method of hierarchy videoobjects descriptions
construction and comparison using spatial multilevel attributes is improved which comparing with existing
techniques is based on a rule of estimation concurrence classes voting with representation of characteristic
attributes in two different affine bases that provides reduction of recognition videoobjects time. Degree of
implementation - the research results are used in the Center of radiophysical Earth sounding if National Agency of
Science and National space agency of Ukraine (the act from 07.07.2009); in Northeast branch of the State research
center "Nature" (the act from 10.08.2009); in the Kharkov National University of an Agriculture (the act from
05.09.2009); in research firm "Special scientific development” (the act from 01.07.2009); theoretical results are
used in educational process of the Kharkiv National University of Radio Electronics within the framework of
disciplines "Algorithms and the software of images synthesis", "Modelling of economic, ecological and social
processes", "Methods and systems of image recognition", "Computer vision", "Mathematical and information supply
in systems of complex signals processing" and at performance of attestation of the bachelor, specialist and master
degree works (the act from 12.09.2009). The scope of use - the organizations which dealt with problems of
intellectual systems and development methods during visual information processing; in information technologies
application branches of processing and video information synthesis for medicine, biology, ecology, transport; in
educational process by experts preparation in branches of intellectual data processing systems.
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