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1. Tpe6eHiok B.B. MeToayKka KOMITIOTEPHOI OLIiHKY SIKOCTi MyJIbTUMEIifHMX JaHUX Ha OCHOBI HepedepEeHTHUX
MmetoziB — KBasigikaniiiHa HayKoBa Npals Ha [paBax pyKonucy. Jlucepralis Ha 3000yTTsl HAyKOBOTO CTYIIEHS
nokropa (pinocodii 3a crenianpHicTio 123 KoMm'ioTepHa iHxXeHepis. — [lep>kaBHUI yHiBEpCUTET TeJleKOMYHiKalii
Minictepcrsa ocBitu i Hayku Ykpainu. - Kuis, 2021.JlucepTanilina po60oTa NpUCBSY€HA AOCIIIPKEHHIO IUTaHb
11(ppoBoi 06POOKU MYIbTUMENINHNX JaHUX. barato yBaru npuaiseThes NOJINIEHHIO SIKOCTI, HapUKIIaZ,
BimeomarepiasiB. O1iHKa SIKOCTi 300pa’keHb Ta Bileo HEBiJ'eMHa YacTUHA MpolieciB, B dinbTparii i BimHOBIEHHI
Bifleo, ounlIlleHHi ix Bif Takux Ae@eKTiB sIK, HalpUKJIa, rayCoBui WyM. JIjist OCHiIpKeHb B JaHill poOOTi icTOTHE

3HQYEHHS MAIOTh TaKi PO37iny HUQPPOBOi 0OPOOKHU 300paKEHB SIK CErMEHTALlisl 300paKeHb, IEeTEKTYBAaHHS KOPZOHIB,



[IepETBOPEHHS KOJIIPHUX MIPOCTOPiB, MOpdosioriyHa 06pobdka 306paskeHs. [IpoaHasnizoBaHO MOTOYHUI CTaH Ta
[IepCIIeKTUBY PO3BUTKY LIU(PPOBOi 06POOKN MYIbTUMENINHNX JaHMX, BUBHAYEHO OCHOBI METOMM, IO 3a0€3I1e4YyI0Th
OLIiHKY SIKOCTi 306pa’keHb Ta BineomaTtepiaiis. BusiBsieHo, 1110 Ipyu CTBOPEHHI, 00poOLi, nepenayi Ta BiTBOPEHHS
MyJIbTAMEZ]a, B IEPEBAXKHIN OL/IBIIOCTI BUMA/IKiB HEMO>KJIMBO OTPMMATH OPUTiHAIbHUI MaTepia 171l HOPiBHSHHS i
BUSIBJICHHS CIIOTBOPEHb HAa KOXKHOMY €Tarlli JKUTTEBOTO LIUKJIy KOHTEHTY, TOMY OL[{HKY SIKOCTi 3006pakeHb
IIPOBOJIMJIY IIPM BiJICYTHOCTI 3pa3ka. [IpoBenieHo aHasi3 Ta MOPiBHSIHHS MiX COOO0I0 He TiIbKU HepedepeHTHUX
METO/IiB, @ I TAKOK METO/iB, 1II0 BUMaraloTb HasiBHOCTi €TaJIOHHOTO €K3EMILISIPY AaHUX [1J1 TOPiBHSIHHS Ta
BUSIBJIEHHS CIIOTBOPEHD HAa 300p’KEHHSX UM Bifleo. Y nqucepTallii BUpilleHa akTyajlbHa HayKOBa 3a7aya po3po0OKUu
METOJIMKY KOMITIOTEPHOI OL[iHKYU SIKOCTi MYJIPTUMEIIHNX JaHWUX HAa OCHOBI Hepe(depeHTHUX MEeTO/iB.
YII0CKOHasIeHO MEeTOoZ, [IOIIYKY Ta OLiHKM apTe(daKTiB CTUCHEHHS Ha 300pakKeHHSIX, SIKUI BiZIPi3HSETHCS Bif
iCHYI0YMX 3aCTOCYBaHHSIM MIPOLEAYPH NOUIYKY 6JI0YHOCTI Ha eTalli I0€IHaHHS IEPLENTHUBHOI Ta MiKCeJIbHOI Mip, 0
II03BOJISIE Kpallle IIPOBECTU OL[iHKY apTedaKTiB CTUCHEHHS Ha 300pakeHHsIX. Take pilieHHs! 1O3BOJINIIO MilBULIUTU
IOCTOBIpHICTh OTPUMAaHUX Pe3yJIbTaTiB Ha 1-2% Ta 3a06€311eYnTU3PO3YMINICTD Jiana3oHy BUXITHUX METPUK.
Po3po6seHo0 MeTOAUKY HepeepeHTHOI OLIiHKU SIKOCTi 300pa’keHb, sIKa Bipi3HSIETHCS Bifl iCHYIOUMX TUM, 10
PO3paxyHOK METPUK BiJIOyBAETHCS MIJIIXKOM CTATUCTUYHOTO aHaJIi3y SICKPAaBOCTEN IiKCeliB 32 OKDEMUMMU
KOJIbOPOBUMM KaHajlaMU Ha OCHOBI PO3PaxyHKy KoedillieHTy Bapiawii Ta po3mMipiB NpsSIMOJiHINHUX TiISTHOK
OJJHAKOBOi iHTEHCUBHOCTI 32 reOMETPUYHMMU pO3MipaMU HalliBTOHOBOTO 300pa’keHHs], a TAaKOX 32 OKPEMUMU
KaHaJlaMU KOJbOPOBOCTi. Taki Mifxoay AO3BOIUIN HE TiJIbKU OLIIHUTH Ta MOPiBHATU 300paXXEHHS Ha IIPEIMET
HasIBHOCTi apTedaKTiB CTUCHEHHS, a 11 JO3BOJIMIIM 32 JOIIOMOTOI0 OJHOTO aJlfOPUTMY ITPOBeCTH Briepiue
PO3pO6IEHO METO I, BUSIBJIEHHs apTedaKTiB MOIBOEHHS Ha 300paskeHHSIX Ta Ka/ipax Biieo, OCHOBOIO SIKOTO €
3aCTOCYBAaHHS METO[IiB ieTeKTOpiBrpaHuLp Canny Ta Prewitt, 1o 103BoJIsie BUSIBUTU Ta OLIHUTU BEJIMYMHY
[IO/IBOEHHS 00'€KTY Ha 300pasKeHi Ta BEJIMYMHY i HAIIPSIMOK 3Ma3y OTPUMAHOTO BHACHINIOK (iTbMyBaHHS
IIBUJIKOIIJINHHOTO O0’€KTY 3 BEJIMKOI0 BUTPUMKOIO. 3aBIsIKU BKJIIOYEHHIO B MeTOo, 6iHapu3aliii 300paskeHb
II03BOJIMJIO peaslizyBaTy aBTOMaTUYHUIN BUOip IIOPOry UyTJIUBOCTI, 110 B CBOIO YEPTY AO3BOJISIE MiIBULIUTYU TOYHICTb
oLiHKM apTedaKTiB noABoeHH: Ha 10% B NOPIiBHSIHHI 3 METPUKOIO 6€3 aBTOMAaTUYHOTO Mif60Py [IOPOTY YyTIMUBOCTI.
Po3p0o6s1eH0 METOANKY PO3PaXyHKY 3arajibHOI OI[iHKH SIKOCTI Bifl€OIOCIIiIOBHOCTI, SIKa [PYHTYETHCS HA aHAi3i
TPbOX BEJIMYMH: CEPEIHbOMY 3HAYEHHI OLIIHOK BCiX KaJpiB Bifleo, cepegHbOMyY 3Ha4eHHi 10% Hauripmmx oLiHOK Ta
cepeIHbOMY 3Ha4eHHi 1% HaNripmux OLiHOK, 110 AO3BOJISE 3a JOIIOMOIOI0 OJHi€l METPUKM OLIIHUTH SIKICTh BCbOTO
BiJl€O, a HE OKpPEMOI 10ro yacTuHu. Takui nigxin, Ha BigMiHYy Bif] iCHYI0UMX, JO3BOJISIE 3PO3YMITH SIKa KiJIbKICTb
KaJIpiB Mae BHCOKI OLIiHKM SIKOCTI, a 32 paXyHOK HaJJaHHS NI€PEBArd HU3bKUM OLiHKaM JI03BOJISIE€ OL[iHUTU KiJIbKICTb
Ta 3HAYEHHS OLIHOK 71 KaJIPiB 3 HU3bKOIO SIKIiCTIO. [lj1s1 MiATBEPIyKEHHS JOCTOBIPHOCTI OTPMMaHNX HAyKOBUX
PEe3yJbTaTiB 32 JOIIOMOrOI0 IPOrPaMHUX KOMILIEKCiB Ha MoBax C# Ta MATLAB npoBezieHO 06pO0OKY 306paXkeHb Ta
Bineo@aiiiB. Po3po6sieHa MeTOIMKA PO3PaxyHKY 3arajbHOI OLIiHKU SIKOCTI BileONOCiIOBHOCTI 103BOJISIE
nigBUIUTY Ha 1-2% OLiHKY SIKOCTI Bifle0, B TOMY YMCJIi SIK IIPY MaJIOMY PiBHi CIIOTBOPEHB. TaK0OX TECTOBI
BUIIPOOYBaHHS [10Ka3aJy, 0 aJITOPUTM 3 aBTOMAaTUYHMM Mi60pPOM MOPOTY YyTAMBOCTI (PinbTpallii Ha OCHOBI

6iHapu3anii 300paxxeHb Ha 10% TouHilIe OLiHIOE apTE()AKTU.

2. Grebenyuk V.V. Methods of computer assessment of multimedia data quality based on non-reference methods -
Qualifying scientific work on the rights of the manuscript. The dissertation on competition of a scientific degree of
the doctor of philosophy on a specialty 123 Computer engineering. - State University of Telecommunications of the
Ministry of Education and Science of Ukraine. - Kyiv, 2021.The thesis is devoted to research on digital processing
and multimedia. Much attention is paid to improving the quality of, for example, videos. Evaluating the quality of
images and videos is an integral part of the processes in filtering and restoring video, cleaning them from defects
such as Gaussian noise. For research in this work, such sections of digital image processing as image segmentation,
border detection, color space transformation, morphological image processing are essential. The current state and
prospects of development of digital processing of multimedia data are analyzed, the bases of the methods
providing an estimation of quality of images and video materials are defined. It was found that when creating,
processing, transmitting and playing multimedia, in the vast majority of cases it is impossible to obtain original
material to compare and detect distortions at each stage of the content life cycle, so image quality assessments



were performed in the absence of a sample. The analysis and comparison of not only non-reference methods, but
also methods that require a reference copy of the data to compare and detect distortion in images or videos. In the
dissertation the actual scientific problem of development of methods and computer estimation of quality of
multimedia data on the basis of non - reference methods is solved. The method of searching and evaluating
compression artifacts on the images, which differs from existing treatments using search blocking during
combination of perceptual and pixel measures that can better be assessed compression artifacts in the images.
This solution allowed to increase the reliability of the obtained results by 1-2% and to ensure the clarity of the
range of initial metrics. A method of non-reference assessment of image quality has been developed, which differs
from the existing ones in that the metrics are calculated by statistical analysis of pixel brightness by individual
color channels based on the calculation of the coefficient of variation and size of rectilinear areas of equal intensity
by geometric halftone image. Such approaches not only allowed to evaluate and compare images for the presence
of compression artifacts, but also allowed to use an algorithm to analyze and evaluate different types of noise in
images. For the first time the method of detection doubling artifacts in images and video frames, which is based on
the use of methods detector boundaries Canny and Prewitt, allowing to identify and estimate the doubling of the
image object and the magnitude and direction of blurring obtained by filming fastmoving object with a high shutter
speed. By including the algorithm binarization images allowed to realize autom second choices IR sensitivity
threshold, which in turn can increase the accuracy of the artifacts doubling to 10 % compared with the metric
without automatic selection of the sensitivity threshold. The method of calculating the overall assessment of the
quality of video sequences, based on an analysis of three variables: the average of estimates of video frames,
average of 10% of the worst grades and average of 1% worst estimates, which allows using the same metrics to
evaluate quality of the video, not individual its parts.This approach, in contrast to the existing ones, allows to
understand how many staff have high quality scores, and by giving preference to low scores allows you to estimate
the number and value of ratings for low quality staff. To confirm the reliability of the obtained scientific results
with the help of software packages in C # and MATLAB languages, image and video files were processed. The
developed technique of calculation of the general estimation of quality of video sequence allows to increase by 1-
2% an estimation of quality of video, including as at a small level of distortions. Also, tests have shown that the
algorithm with automatic selection of the threshold of sensitivity of filtering based on binarization of images is 10%

more accurate in estimating artifacts.
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