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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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JKykoBcbKoro "XapkiBCbKUM aBiallilHUM iHCTUTYT"
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHuil aepokocMiuHumii yHiBepeuteT im. M.E.
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Kopg 3a €IPIIOY: 02066769
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 49.37.33

Tema guceprauii:
1. MeTonu oLiHIOBaHHS Bi3yasbHOI SIKOCTI i HOHiGHOCTI MPPOBUX 300paskeHb IJ1s 3aC00iB TeJIEKOMYHIKaILiil

2. Methods of assessment of visual quality and similarity of digital images for telecommunication tools

Pedepar:

1. O6'eKT mocimpKeHHs - IpoLecu POpPMyBaHHS, aHasi3y, 00pOOKY i nepenadi 306pakeHsb, BiZleONOCiIOBHOCTEN i
OJIHOBUMIipHUX iHOPMaLiIHUX MACUBIiB JaHUX, 1[0 BUKOPUCTOBYIOThCS B 3aC00axX TEJIEKOMYHiKalliil; MeTa
IOCJiIKeHHS - po3po6Ka eeKTHBHUX METO/IiB OLIiHIOBaHHS Bi3yaJIbHOI SIKOCTI Ta MOAi6HOCTI 300paskeHb IJ1st
3aco06iB TeJIeKOMYHIKallil, @ TaKOX iX 3aCTOCYBaHHS IIPYU PO3poOLi Ta aHai3i e(PEeKTUBHOCTI METOIB LU(PPOBOI
00pOOKY 300pa>keHb; METOIY OOCIII)KEHHS -~ METOIU CTaTUCTUYHOI IPOCTOPOBOi 0OPOOKM BUIIaIKOBUX MPOLECIB i
I10J1iB, METO[IY CIIEKTPaIbHO-KOPEJIALiMHOr0 aHaji3y, MeToy HesliHilHoi i aganTuBHOI QinbTpanii, YucespHi
METOAM ONTUMIi3alil Ta MaTEMAaTUYHOIO MOJIEJIIOBAHH I, TEOPid MOBIPHOCTI, TEOPis KOLYBaHHS NaHUX, TEOPis
OPTOTOHAJILHUX [IE€PETBOPEHb; PE3YJIbTATHU - MiJBUIIEHO e(PEeKTUBHICTb Bepudikallii Mip Bi3yasbHOI SIKOCTI
300paskeHb, MifBUILIEeHO e(EeKTUBHICTh OLiHIOBaHHS Bi3yaJIbHOI SIKOCTi 300paskeHb, [MigBUIIEHO ePEeKTUBHICTD

OLIiHIOBaHHHS Bi3yaJsIbHOI NOJiOHOCTI 306pa’keHb, MiBULIEHO e(EeKTHUBHICTh CJIIIOro OLiHIOBaHHS IIapaMeTpiB 3aBay,



Ha 300paKEHHSIX, MiIBULLEHO CTYIiHb CTUCKY 300pa’keHb; HOBM3HA - BIEpIlIe PO3pO0JI€HO MipU Bi3yasbHOI SIKOCTI
300pa’keHb 32 HAsIBHOCTI Ta BiICYyTHOCTI eTajIoHy, BIlepliie po3pobieHo baraTornapaMmeTpoBy Mipy BidyasbHOI
IIO/1iGHOCTI 300pakeHb, yIOCKOHaTIeHo MeTogu GopMyBaHHs 6a3 JaHuX AJ1s1 Bepudikallii Mip sIKoCTi 300paskeHs,
BIeplIe 3aIIPOIIOHOBAHO METOJ, MIBUMIKOI KlacTepu3alii B 6araToBUMipHOMY ITPOCTOPi HA OCHOBi BUKOPUCTAHHS
rPaHMYHUX €JIEMEHTIB MHO>KHY, BIleple 3alIpOIIOHOBAHO METO/ CJIIIOT0 OHOYACHOTO OLiHIOBAHHS JUCHepCii
IIYMY Ta HOT0 CIIEKTPY Ha OCHOBI aHaJli3y JIOKaJIbHUX JiISTHOK 300pakeHHs B IIPOCTOPi KoedillieHTiB UCKPETHOTO
KOCHHYCHOTO I1EPETBOPEHHS, BIOCKOHAJIEHO MipH Bi3yasIbHOI SKOCTI AJ1s1 Bepu@ikallii MeToAiB NpuayIIeHHs 3aBa],
Ha 300paKEHHSX Ha OCHOBI ypaxyBaHHS Pi3HOTO 3HAY€HHS 7151 CIPUIHATTS LiISTHOK 3 Pi3HOIO €(pEeKTUBHICTIO
dinpTpaii, y1ocKoHaJIeHO METOJ, IEPEBiPKY Ha rayCoBicTh BUGIPOK JAHUX, L0 BiATIOBiNalOTh cyMiri ['aycosa i
y3arajibHeHoro ['aycoBa po3nofisiB, yA0CKOHAJIEHO METO]], aBTOMaTUYHOI 0 BUOOPY napameTpis QinbTpatii Ta
CTMCHEHHS 300pa>keHb Ha OCHOBI OLIiHIOBaHHS X Bi3yasibHOI SIKOCTI, BIiepIle 3alIPOIIOHOBAHO METOJ], PEKYPCUBHOTO
TPYIIOBOTO CTUCHEHHSI JAHMX Ha OCHOBI €HTPOIIITHOTO KOJIyBaHHS; CTYIIiHb YIIPOBAIKEHHSI - YIIPOBAIKEHO; Iay3b
- Ipunafo0yayBaHHs.

2. The object of research - the processes of formation, analysis, processing and transmission of images, video
sequences and one-dimensional data arrays that are used in telecommunications tools.; the aim of research -
development of efficient methods of assessment of image visual quality and similarity for telecommunications, as
well as their use in the design and performance analysis of digital image processing methods; methods of research
- methods of statistical processing of spatial random processes and fields, methods of spectral-correlation
analysis, methods of nonlinear and adaptive filtering, numerical optimization techniques and mathematical
modeling, probability theory, the theory of encoding data, the theory of orthogonal transforms; results - efficiency
of verification of visual image quality metrics is increased, efficiency of assessment of image visual quality is
increased, efficiency of assessment of image similarity is increased, efficiency of blind estimation of the
parameters of image distortions is increasing, compression ratio of images is increased; novelty - full reference
and no-reference metrics of visual image quality are developed, multiparameter measure of visual similarity of
images is developed, methods of database forming for verification of image quality metrics are improved, a method
for fast clustering in multidimensional space based on the use of set boundary elements is developed, a method of
simultaneous blind estimation of noise variance and spectrum is developed, visual quality measures for verification
of image denoising methods are improved, method of testing for Gaussian data samples which correspond to a
mixture of Gaussian and generalized Gaussian distributions is developed, method for automatic selection of filter
parameters and image compression parameters based on the evaluation of visual quality is improved, a recursive
method for data compression based on grouping of is proposed; the degree of implementation - implemented;
area - instrumentation.
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JoparkoBa iHdpopmamnist:
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PeuenseHTu
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