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1. MeTop 3HI>KEHHSI 6iTOBOrO 06'€My BileO3HIMKIB [1J1s1 M| BUIEHHS SIKOCTI Bile0CEPBiCYy 3 BAKOPUCTAHHSIM
iH(OKOMYHIKaLiTHUX CUCTEM

2. A method of reducing the bit volume of video footage to improve the quality of video footage services by using
info-communication systems

Pedepar:

1. Incepraist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMUaTa TEXHIYHUX HayK 3a crneljanbpHicTio 05.12.02 -
TE€JIEKOMYHIKaliliHi cucreMu i Mepexi. — HanjioHanbHui aBianinHui yHisepcurert, Kuis, 2020. [lucepraniiHa
poboTa IpucBsiYeHa pillleHHIO aKTyalbHOI HAYKOBOIIPUKJIAAHO] 3a/1ayi, sika [oJIsirae B 3HUKEHHI YaCOBUX 3aTPUMOK
Ha JI0CTaBKY BiJle0JJaHMX 3 BUKOPUCTAHHAM iHPOpMaLiflHO-KOMYHIKallilHUX TEXHOJIOTIN /1J1s MiJBUIIEHHS SIKOCTi
BigeocepsiciB. OBrpyHTOBAHO, MO 30€piraeTbCs AUCOQIAHC MK MOKIMBOCTSIMU cydacHUX IKC momo mBruaKocTi
nepenayvi JaHWX i 3poCTaHHSIM NOTPeO 1010 HALAHHS BUCOKOSIKICHUX BiJleOCEPBICiB y peajibHOMY 4aci 3
BHUKOPHCTaHHSIM MOOGIJIBHOTO cerMeHTy Mepexxi. CTBOpIoeThCs iHpopMalliliHa MOAEJb [IPeiCTaBIeHHs CYKYITHOCTI
3HAYYLIMX €JIEMEHTIB 06J1aCcTell KOT€PEHTHOCTI Bile03HIMKA y BUIJISli CTPYKTYPHO-TIO3ULiTHMX YKCEJI 3 HASIBHICTIO
BJIACTUBOCTEN I7106aJIbHOI i JI0Ka/IbHOI HEPIBHOCTI CyMIXKHUX €JIeMEHTiB. ByyeTbCsl MOJI€JIb OL[iHKU

iHOpMATUBHOCTI Ai/ISTHOK BiZle03HIMKIiB Ha OCHOBI BUSIBJIEHHS i GOPMYBaHHSI CYKYIIHOCTi 3HA4yIMX 0bJacTei



KOT€pPEeHTHOCTI. [IpOBOIUTBCS pO3pOOKA METOY KOJyBaHHS 3HA4yL[0i KOOPAUHATHO-SICKPaBiCHOI CKJIa[I0BOi
BiZle03HIMKA Ha OCHOBI il I1peficTaBlIeHHs Y BUTJIS CTPYKTYPHOTO MO3ULIIMHOIO YKCJIa 3 [7100aJIbHOIO i JIOKaIbHOIO
HEepIBHICTIO 3HaY€Hb CYCiZHIX esleMeHTiB. BukianaoTbcs eTanu 1o6ynosu Mmetony GopMyBaHHS KOJIOBUX
KOHCTPYKLIi# IiISTHKY Bile0O3HIMKA Ha OCHOBIi 3alIOBHEHHS 0a30BOi KOZOTPaMu, OTPUMAHOI JJ1s1 psiika MacuBy
3HAUYIIOi KOOPAMHATHO-SICKPABICHOI CKJIa[I0BOI LIJISIXOM IHTErpalii CerMEHTY KOIOrpaMu, OTPUMAHOI [JIs1 PsiiKa
MacUBY HEPiBHOMIpHUX IOBXXUH 0b6JlacTell KorepeHTHOCTi. CTBOPIOIOTHCS €Taly MoOy10BY METOAY eKOMIIO3ULil
KOMIIOHYBAJIbHUX KOJIOBMX KOHCTPYKILili 3 METOI0O PEKOHCTPYKIii Bile0OJaHNX B YMOBax BUKJIIOUEHHS JOJJaTKOBOTO
BHECEHHS TOMUJIOK. BIIOCKOHAMIOETHCS TEXHOJIOTS MiIBUILIEHHS PiBHS BifleocepBicy B iHoOpMaliliHO-
KOMYHIKaI[iTHMX CUCTEeMax 3a PaXyHOK 3HMKEHHS 6iTOBOro 06’eMy Bifle03HiMKa Yy pa3i BUKOPUCTaHHS PO3POOIeHUX
METOJIB i Moiesie.

2. Thesis for gaining a Candidate Degree in Engineering by the specialty 05.12.02 - Telecommunication Systems
and Networks. - National Aviation University, Kyiv, 2020. The dissertation is devoted to the solution of the actual
scientific and applicable problem, which refers to reducing the time delays for the delivery of video data by using
info-communication technology to improve the quality of video services. It is shown that there is an imbalance
between the capabilities of modern ICS in terms of data rates and the growing demand for high-quality real-time
video services using the mobile network segment. The information model of the representation of a set of
significant elements of the video coherence areas of a video image is being created in a form of structural
positional numbers with the presence of properties of global and local inequality of contiguous elements. A model
for assessing the information content of video sections is being constructed based on the identification and
formation of a set of significant areas of coherence. The method of coding a significant coordinate-brightness
component of the video is developed based on its representation as a structural positional number with global and
local inequality of values of neighboring elements. A method of coding a significant coordinate-brightness
component of the video is being developed on the basis of its representation in the form of a structural positional
number with global and local inequality of values of neighboring elements. The stages of construction of the
method of forming code constructions of a video section on the basis of filling the basic codogram obtained for an
array line of significant coordinate-brightness component by integrating a segment of codogram obtained for an
array line of non-uniform lengths of coherence regions are described. Stages of construction of a method of
decomposition of the arranging code constructions for the purpose of reconstruction of video data in terms of
exclusion of the additional error input are being created. The technology of increasing the level of video service in
information and communication systems is being improved by reducing the video bit volume in case of using the
developed methods and models: 1. An information model of representation of a set of significant elements of video
coherence regions in the form of structural positional numbers with the presence of properties of global and local
inequality of related elements has been developed. As a result, it was proved that the minimal value of the bitmap
reduction level with a high saturation of structural parts reaches from 1.8 to 5 times, and the average saturation
enumerates from 2 to 8 times. 2. A method of encoding a significant component of a coordinate-brightness
description of a video has been created based on the detection of the coherence regions using a two-hierarchical
scheme of code-value formation for a set of coherence regions after unequal sub-sampling with the exclusion of
elements with equal values. This eliminates structural redundancy without additional errors on the average of
17-25 %. 3. For the first time, a method of integration layout of key components of video data processing based on
the formation of a layout code structure has been developed. The difference in the basis of the method is that the
layout of code structures of the video is performed by filling the base codegram obtained for the array line of the
significant component of coordinate brightness, as well as by integrating the codogram segment of the array of
non-uniform lengths of coherence domains. This enables the further reducing the bit size of video data without
making additional errors in its processing by an average of 10 %. 4. The method of decomposition of layout code
constructions for the purpose of reconstruction of video data in terms of exclusion the additional errors input has
been developed. The distinctive features of the method are that in the process of estimating the bit volume the
directions of its reduction are taken into account due to the distribution of codograms of non-uniform linear-
scaling component in insignificant bits of basic codograms of significant coordinate-brightness components. This



allowed to improve the quality of video data reconstruction in terms of excluding the input of additional errors. 5.
The technology of reducing the bit volume of video data on the basis of the developed methods and models on the
condition of revealing the areas of coherence has been further developed. Distinctive features of the advanced
technology are that in the process of estimation of bit volume the directions of its reduction at the expense of
structural redundancy on the basis of the account of global and local inequality between the next elements of a set
of areas of coherence are considered. This enables to increase the level of video service and evaluate the
effectiveness of the created methods.
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