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1. T'pebeHtok B.B. MeTosiKa KOMITIOTEPHOI OL[iHKH SIKOCTi MyJIbTUMEIHHUX JaHMX HA OCHOBI HepeepeHTHUX
MetoziB - KBasigikariiiHa HaykoBa Npalis Ha ITpaBax pykonucy. Jluceprallis Ha 3000yTTsl HAQyKOBOTO CTYIIEHS
nokropa pinocodii 3a cnenjanpHicTio 123 Komm'iotepHa iHxXeHepist. — JlepKaBHUI yHIBEPCUTET TeJI€KOMYHIKalLiil
MinictepcTBa ocBitu i Hayku Ykpainu. — Kuis, 2021.JlucepTaliiiina po6oTa NpUcBsYeHa AOCIiIPKEHHIO [IUTaHb
11$poBoi 06POOKU MYIbTUMEIINHUX NaHUX. baraTto yBaru npuainseThcs NOJINIeHHIO SIKOCTi, HalpuKIag,
Bimeomarepianis. OLiHKa SKOCTi 300pa’kKeHb Ta Bil€0 HEBif'€MHA YaCTHHA MPoLeCiB, B QinbTpalii i BifHOBIEHHI
Bifeo, ounieHHi ix Bix Takux gedexTiB sK, HalpuKIIa, raycoBuil mwyM. 171 gocaimkeHp B JaHill po6oTi icTOTHe
3HAYEHHS MAIOTh TaKi po3zinu Lu@poBoi 06pOOKYU 300paKeHb SIK CEerMeHTallisl 300pa’keHb, IeTEeKTYBAaHHS KOPJOHIB,
[epeTBOPEHHS KOJIIPHUX MIPOCTOPiB, MopdosioriyHa 06pobdka 306paskeHs. [IpoaHasnizoBaHO MOTOYHUI CTaH Ta
NEPCIEKTUBYU PO3BUTKY LIM(PPOBOi 0OPOOKU MYIbTUMENIHUX JAHNX, BU3HAUEHO OCHOBI METO/IY, 110 326€311€4yI0Th

OLIiHKY SIKOCTi 300pa’keHb Ta BimeomaTtepiasiB. BusiBsieHo, 1110 Ipyu CTBOPEHHI, 00poOLi, nepenayi Ta BiiTBOPEHHS



MyJIbTUMEZ]a, B IEPEBAXKHIl GL/IbIIOCTI BUMA/IKiB HEMOXKJIMBO OTPUMATH OpPUTiHAJIbLHUI MaTepias [Ajisl HOPiBHSHHS i
BUSIBJIEHHS CIIOTBOPEHb HAa KOXXHOMY eTarlli JKUTTEBOT'O LIUKJIy KOHTEHTY, TOMY OL[iHKH SIKOCTi 300pakeHb
IIPOBOJIMJIY IIPM BiJICYTHOCTI 3pa3ka. [IpoBenieHo aHasi3 Ta MOPiBHSIHHS MiX COOO0I0 He TiIbKU HepedepeHTHUX
METO/IiB, a 1 TAKOK METO/IB, 110 BUMAraloTb HasIBHOCTI €TaJIOHHOTO €K3EMIUISIPY AAHUX J1J1 TOPiBHSIHHA Ta
BUSIBJIEHHS CIIOTBOPEHb Ha 300pa’KEHHSIX UM Bifeo. Y nuceprauii BUpinieHa akTyajbHa HAyKOBa 3a7jada pO3poOKU
METOJUKY KOMITIOTEPHOI OL[iHKY SIKOCTi MyJIbTUMEIHNX JaHUX Ha OCHOBI Hepe(epEeHTHUX MEeTO/IiB.
YI0CKOHaIeHO MeTOoZ, [IOIIYKY Ta OLIiHKM apTe(aKTiB CTUCHEHHS Ha 300paKEHHSIX, SIKU BiZIPi3HSE€THCS Bif
iCHYI0YMX 3aCTOCYBaHHSIM MPOLEAYPH MOUYKY 6JI0YHOCTI Ha eTalli I0€IHAHHS NIEPLENTUBHOI Ta MiKCeJbHOI Mip, 0
I03BOJISIE Kpallle IIPOBECTU OL[iHKY apTedakTiB CTUCHEHHS Ha 300pakeHHsIX. Take pilleHHs LO3BOJINIIO MilBULIUTU
IOCTOBIpHICTh OTPUMAaHUX PE3yJIbTaTiB Ha 1-2% Ta 3a6€311eYnTU3PO3YMIJICTD Jiana30Hy BUXiITHNUX METPUK.
Po3po6s1eH0 MeTOAUKY HEpe(EePEHTHOI OLiHKU SIKOCTi 300paKeHb, sIKa Bilpi3HSIEThCSA Bifl iCHYIOUMX TUM, IO
PO3pPaxyHOK METPUK BiJIOyBAETHCS MIJIIXOM CTATUCTUYHOTIO aHajli3y ICKPaBOCTEN IiKCeliB 32 OKPEMUMHU
KOJIbOPOBUMM KaHajlaMU Ha OCHOBI PO3paxyHKy KoedillieHTy Bapiallii Ta po3MipiB NpsSIMOJIIHINHUX TiSTHOK
0/IHaKOBOi IHTEHCUBHOCTI 32 TEOMETPUYHMMU PO3MipaMU HaIliBTOHOBOT'O 300Pa’KE€HHS], @ TAKOX 32 OKPEMUMU
KaHaJlaMU KOJbOPOBOCTi. Taki Migxoay AO3BOJIUIN HE TiJIbKU OLIIHUTH Ta MOPiBHATU 300paXXEHHS Ha IIPEIMET
HasIBHOCTi apTedaKTiB CTUCHEHHS, a 11 JO3BOJIMJIU 32 JOIIOMOTOI0 OJHOTO ajJlfOPUTMY ITpoBecTy Briepiue
PO3p06JIEHO METO, BUSIBJIEHHS apTe(aKTiB I10JJBOEHHS Ha 300pa’KeHHSIX Ta KaJipax Bifieo, OCHOBOIO SIKOTO €
3aCTOCYBaHHS METO[IiB IeTEKTOPiBrpanuLp Canny Ta Prewitt, o 103BoJIsie BUSIBUTU Ta OLiIHUTU BEJIMYUHY
IIOJIBOEHHS 00'€KTY Ha 300pakeHi Ta BEJIMYMHY i HANPSIMOK 3Ma3y OTPUMAHOrO BHACJIIOK (ilbMyBaHHS
IIBUJIKOIJIMHHOTO O0’€KTY 3 BEJIMKOI BUTPUMKOIO. 3aBJsIKU BKJIIOYEHHIO B MeTO, 6iHapu3allii 306paskeHb
IO3BOJIMJIO peaslizyBaTy aBTOMAaTUYHUIN BUOip IIOPOry UyTJIUBOCTI, 110 B CBOIO YEPTY AO3BOJISIE MiIBULIUTY TOYHICTb
OLIiHKM apTe(akKTiB MoABOeHHS Ha 10% B MOPiBHSHHI 3 METPUKOIO 6€3 aBTOMATUYHOTr0 Mif60py NOPOTYy YyTIUBOCTI.
Po3p06s1eHO METOAUKY PO3PaXyHKY 3arajlibHOI OI[iHKH SIKOCTI Bifl€OIMOCIIiIOBHOCTI, SIKa [PYHTYETHCS HAa aHAai3i
TPbOX BEJIMYMH: CEPEIHBOMY 3HAYEHHI OLIIHOK BCiX KapiB Bileo, cepegHboMy 3Ha4eHHi 10% Hauripmmx OLiHOK Ta
cepelHbOMY 3Ha4YeHHi 1% Halripmux OLiHOK, 110 AO3BOJISE 3a JOIIOMOIOI0 OHi€l METPUKM OLIHUTH SIKICTh BCHOTO
BiJI€O, a HE OKpPeMOI 0ro yacTuHu. Takum nigxin, Ha BigMiHY Bif, iCHYI0YMX, JO3BOJISIE 3PO3YMITH SIKa KiJIbKICThb
KaJIpiB Mae BUCOKI OLIiHKU SIKOCTI, a 32 paXyHOK HaJJaHH [1I€PEBAard HU3bKUM OLiHKaM JI03BOJISIE€ OL[iHUTU KiJIbKICTb
Ta 3HAYEHHS OL[iHOK [1JIs1 KaJpiB 3 HU3bKOIO SIKiCTIO. JI71s1 MiTBEPIKEHHS JOCTOBIPHOCTI OTPMMaHUX HAyKOBUX
pe3yJIbTaTiB 3a JOMOMOTOI0 IPOrPaMHUX KOMILJIEKCiB Ha MoBax C# Ta MATLAB npoBezieHO 06pOOKY 306paskeHb Ta
Bigeodaiinis. Po3pobieHa MeToMKa pO3paxyHKY 3arajibHOI OLiHKY SIKOCTi BileOroClif0OBHOCTI J03BOJIsIE
nigBumuTy Ha 1-2% OLiHKY SIKOCTI Bifleo, B TOMY YMCJIi SIK ITPY MAJIOMY PiBHi CIIOTBOPEHB. TaKOX TECTOBI
BUIIPOOYBAHHS 10KA3aJIy, 0 aJITOPUTM 3 aBTOMAaTUYHMM Mi60POM MOPOTY YYTIMBOCTI (PinbTpallii Ha OCHOBI

6inapusaii 306pakeHb Ha 10% TouHiIlIe OLiHIOE apTe(aKTHU.

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 fastomoving 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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