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1. MeToau KOJyBaHHS BifleONOTOKY 3 KOMIIEHCALIiI0 PyXy AMHAMIYHUX O0'€KTiB AJ1s1 MiJ|BUILEHHS €(EeKTUBHOCTI
(yHKILIOHYBaHHS iHPOKOMYHIKALITHIX MEPEX
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Pedepar/anoTamis:

1. PeBBa K.B. MeToau KoyBaHHS BileONOTOKY 3 KOMIIEHCALI0 PyXy JUHAMIYHUX O0'€KTIB 1715 IiIBULIIEHHS
edexTuBHOCTI QPyHKIiIOHYBaHHS iHpOKOMYyHiKaLiiHUX Mepex. — KBaridikalilina HaykoBa Ipalsl Ha paBax
pykornucy. lucepraliist Ha 3000yTTsI HAYKOBOTO CTyIeHs gokTopa ¢inocodii 3a cneujanbHicTo 172 -
TenexkomyHikalii Ta pagioTexHika. — XapKiBCbKMAH HaL[iOHAJIbHUN YHIBEPCUTET PafioeIeKTPOHIKY, XapKiB, 2026. Y
IMCePTaLiliHilil pobOTi BUpilleHa HayKOBO-TIPUKJIAIHA 3a7ja4a, KA CTOCYEThCS 3HUKEHHS iHTEHCHUBHOCTI
BiZIEOTIOTOKY 17151 3abe3reyeHHs 6asaHCy Ta MifgBuileHHs epeKTUBHOCTI QyHKIIOHyBaHHS iHPOKOMYHIKAITHUX
Mmepex. Po3po6yieHO MeTO, KOIyBaHHS IIPOTHO3HO-3aJIMIIKOBUX OJIOKIB B CTPYKTYPOBAaHOMY CIIEKTPAJIbHOMY
[IPOCTOPi HA OCHOBI CTPYKTYPHO-3yMOBJIEHOTO MTO3ULIHHOTIO KOLYBaHH4. B npoLeci CTUCHEHHS J,0JAaTKOBO
BPaXOBYIOTbCS CTiiiKi IaT€PHi CTPYKTYPHOT'O MOXOPKEHHSI B CIIEKTPaJIbHOMY IIPOCTOPi CTOCOBHO OOMEXKEHOCTI

pO3Maxy 3MiHM 3HaY€Hb KBAHT-KOMIIOHEHT TPaHC-[liaroHasey Ta BUKOHAHHS YMOBY HEOJLHOPIIHOCTI ePIIOro



nopsuKy. Lle 3a6e3neuye 104aTKOBE 3HWKEHHS iIHTEHCUBHOCTI BiIeONIOTOKY Ta 3abe3neuye 6asaHC 3 MBUIKICTIO
nepepayvi JaHvx B iIHGOKOMYHIKaLIMHUX Mepekax 6e3 BTpaT LijlicHocTi. HaykoBa HOBU3HA OCHOBHUX Pe3yJIbTaTiB
IociinkeHs. 1. Bnepiie CTBOpEHO MeTOJ, CTPYKTYPYBaHHSI CIIEKTPaJIbHOTO IIPOCTOPY IIPOTHO3HO-3aJIMIIKOBUX
0JIOKiB Ha OCHOBI KBaHTYBaHHS. BilMiHHOCTi Me€TOZY CTOCYIOTBCSI TOTO, IO IIPOLIEC AUCKPETU3allii CIeKTPaJbHOTO
IIPOCTOPY 3IiMICHIOETHCS LIJIIXOM JIBOKOMIIOHEHTHOTO iH(OPMATUBHOTO Ha OCHOBI 10ATKOBOTO BPaXyBaHHS
indopmatii om0 cTaHy nonepesHbOro eJeMeHTY AiaroHasli Ta 104aTKOBOI'O 3HaUY€HHSI [IOTOYHOI'O eJIEMEHTY 3
1106y10BOIO MMO3ULIIMHUX I0CJiJOBHOCTEN i3 HEOAHOPIZHOCTSIMU IIEPIIOro NOpPAIKy. Lle 3a6e3nedye CTBOpEHHS
YMOB 7151 JOJATKOBOTO CKOPOYEHHS CTPYKTYPHOI HAZIMIPHOCTI B yMOBax 30€pE>KEHHS PiBHSI CEMAaHTUYHO]
uinicHocti indopMarii (B yMoBax KOMIIeHcCallii KBAHTOBUX CIIOTBOPEHB). 2. Briepiie CTBOpeHO MaTeMaTU4Hy MOZeJib
1100 BU3HAYEHHSI PiBHS iHPOPMATUBHOCTI IIPOTHO3HO-3a/IMIIKOBUX OJIOKIB HA OCHOBI CTPYKTYPyBaHHS iX
CIIEKTPAJILHOTO IIPOCTOPY. BiAMIHHOCTI MOZEIi CTOCYIOTBCS TOTO, I0: BUSHAYEHHS KiJIbKOCTI HOIyCTMMUX CTaHiB
TpaHC-JiaroHasneln 3HaxOIUThCS 32 OTHOYACHUM O0JIiKOM HEOTHOPITHOCTE MEePLIOro MOPSIIKY Ta IICUXOBi3yaIbHO-
CITyCTOLIEHUX BJIACTUBOCTEN B HEPIBHOMIpHO-ZiaroHaslbHOMY POpMaTi CTPYKTYPOBaHOI'O CIIEKTPaIbHOTO
npocTopy. Lle mo3BoJisie 30iliCHIOBAaTH KOHTPOJIb 6ajlaHCy MDK piBHEM GiTOBOr0o 06’eéMy Ta PiBHEM LiJ1iCHOCTI
BiJHOBJIEHUX Bifleo 6JI0KiB. 3. Biepie CTBOPEHO METO[] CTPYKTYPHO-3yMOBJIEHOTO KOIYBAaHHS IIPOTHO3HO-
3aJIMIIKOBUX OJIOKIB B CIIEKTPaJIbHOMY IIPOCTOPi HAa OCHOBI YCi4€HO-TIO3ULIHNX KOJOBUX CUCTEM. BiMiHHOCTI
METOJly CTOCYIOTbCSI: BAKOPUCTAHHS TEXHOJIOTii yTBOPEHHS iHPOPMaTUBHO-TIO3ULIiIIHOI Baru 1151 KBAHT-KOMIIOHEHT
TpaHC-JiaroHasi NPOrHO3HO-3a/INIIKOBUX OJIOKIB B CTPYKTYPOBAaHOMY CIIEKTPaJIbHOMY ITPOCTOPi 3 BpaXyBaHHSIM
110ro HEPiBHOMIPHO-KOOPIMHATHOTO (POPMATY B CTPYKTYPHO-3yMOBJIEHOMY IO3ULIMHOMY NTpocTOpi. Lie mo3sosise
NiABUIMTY PiBEHb CTUCHEHHSI 6€3 BHECEHHSI BTPaT LiJliCHOCTI Bifieo 6JI0KiB B cUCTeMaX KO/IyBaHHS 3 KOMIIEHCAlli€l0
PYyXy AMHaMi4HUX 06'€KTiB. 4. Briepiie cTBOpeHa cucTeMa BUPillaJbHUX [IPABUJI MIOA0 BCTAHOBJIEHHS OTPi6HO]
iHpOpMaTUBHO-TIO3ULiHOI Baru Ta 6e3MnocepesHbOro BUJIy4eHHS JOBIILHOTO €J1eMEHTY CTPYKTYPHO-3yMOBJIEHOTO
[O3MLIMHOro Yyncia. BifMiHHICTb TOJISIrae y 3aCTOCYBaHHi CITiBBiIHOLIEHHS 11070 HAOIMKEHOTO OLiHIOBaHHS
KOJI0BOTrO 3HaueHHsl. Lle 3abe3neuye yMOBY [1J1s1 HE3aJI€5KHOTO BiJlHOBJIEHHSI €JIEMEHTIB CTPYKTYPHO-3yMOBJIEHUX
NO3ULIHUX YUCell. 5. Biepiie cTBOPEHO METO/], BiJHOBJIEHHSI €JIeMEeHTiB 6JI0KOBOTO KOy Ha OCHOBi BUKOPUCTaHHS
BJIACTUBOCTEN CTPYKTYPHO-3YMOBJIEHOTO MO3ULIHOTO 6a31Cy. BilMiHHOCTI METOLly CTOCYIOThCSI HE3aJIEKHOTO
BiZTHOBJIEHHSI €JIEMEHTIB 3a iX OBiIbLHOO Mo3ullielo B SBP-uuncsi misixom 6e3nocepesHb0ro BUKOPUCTAHHS
II0YaTKOBOT'O KOZOBOTO 3HaU€HHS. Lle 103BoJIsiE CTBOPUTU YMOBHU [I71s1 PEKOHCTPYKIIii CTPYKTypOBaHUX
tpaHcopmaHT [13-6710kiB B yMOBax 36epeskeHHs OTPiGHOTo piBHA LimicHOCTI iHdopMmarii.

2. Revva K.V. Methods of Video Stream Coding with Motion Compensation of Dynamic Objects for Improving the
Efficiency of Infocommunication Networks Operation. - Qualifying scientific work as a manuscript. Dissertation
for the degree of Doctor of Philosophy, specialty 172 - Telecommunications and Radio Engineering. - Kharkiv
National University of Radio Electronics, Kharkiv, 2026. The dissertation addresses a scientific-applied problem
concerning the reduction of video stream intensity to ensure load balance and improve the operational efficiency
of infocommunication networks. A method is developed for coding prediction-residual blocks in a structured
spectral domain based on structurally conditioned positional coding. During compression, stable patterns of
structural origin in the spectral domain are additionally taken into account with respect to the bounded range of
variation of quantization component values of trans-diagonals and the satisfaction of the first-order non-
uniformity condition. This ensures additional reduction of video stream intensity and maintains balance with the
data transmission rate in infocommunication networks without loss of data integrity. Scientific Novelty of the
Principal Research Findings. 1. For the first time, a method for structuring the spectral domain of prediction-
residual blocks based on quantization has been developed. The distinguishing features of the method concern the
fact that the discretization of the spectral domain is carried out by means of two-component informational
quantization, additionally accounting for information on the state of the preceding diagonal element and the initial
value of the current element, with construction of positional sequences exhibiting first-order non-uniformities.
This ensures conditions for additional reduction of structural redundancy while preserving the level of semantic
data integrity (under the condition of compensation for quantization distortions). 2. For the first time, a
mathematical model for determining the informational significance of prediction-residual blocks based on the



structuring of their spectral domain has been developed. The distinguishing features of the model concern the fact
that the determination of the number of permissible states of trans-diagonals is obtained by simultaneously
accounting for first-order non-uniformities and psychovisually imperceptible properties in the non-uniform
diagonal format of the structured spectral domain. This enables control of the balance between the bitrate level
and the integrity level of the reconstructed video blocks. 3. For the first time, a method of structurally conditioned
coding of prediction-residual blocks in the spectral domain based on truncated positional code systems has been
developed. The distinguishing features of the method concern the use of a technology for forming informational-
positional weights for quantization components of trans-diagonals of prediction-residual blocks in the structured
spectral domain, taking into account its non-uniform coordinate format within the structurally conditioned
positional domain. This enables an increase in the compression level without introducing integrity losses in video
blocks within motion-compensated coding systems for dynamic objects. 4. For the first time, a system of decision
rules has been developed for establishing the required informational-positional weight and for directly extracting
an arbitrary element of a structurally conditioned positional number. The distinguishing feature lies in the
application of a relation for approximate estimation of the code value. This provides the condition for independent
recovery of elements of structurally conditioned positional numbers. 5. For the first time, a method for recovering
elements of a block code based on the properties of the structurally conditioned positional basis has been
developed. The distinguishing features of the method concern the independent recovery of elements by their
arbitrary position in the SBP-number through direct use of the initial code value. This enables the creation of
conditions for reconstruction of structured transforms of prediction-residual blocks while preserving the required
level of data integrity.
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