O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0826U002997
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 30-06-2026

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KopnieHko BanenTtuH PyciaHoBrAY

2. Valentyn Korniienko

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crIeniaIbHOCTI: 123

Ha3zBa HayKoBOi creniaIbHOCTI: Komm'iotepHa iHxeHepis

lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTi: Komn'ioTepHa iHXeHepis

JaTa 3axHCTy: 30-06-2026

CnenianbHICTB 32 OCBiTO0: Kommn'loTepHa iHX€eHepis, CrelianizoBaHi KOMIT'IOTEPHI CUCTEMU

Micue po60oTH 34,00yBaYa: XapKiBCbKuil HALOHAJILHUIA YHIBEPCUTET Pa/Ii0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHS: npocniekt Hayku, Xapkis, XapkiBcbkuii p-H., 61166, Ykpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi CleliaJai30BaHOi BYEHOI pazu). PhD 13566
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJIBHMIT YHIBEDCUTET PaliOEIEKTPOHIKH
Kopg 3a € IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocniekt Hayku, Xapkis, Xapkiscbkuii p-H., 61166, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3Haxoa KeHHS: npocrekt Hayku, XapkiB, XapKiBCcbkuil p-H., 61166, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TemaTHyHHX PyOPHK: 20.54.06, 20.55.01, 20.55.03

Tema gucepranii:
1. Mopziesi Ta METOJIM BUCOKOPiBHEBOTO CUHTE3Y CUCTEM LU(PPOBOi 0OPOOKYM CUTHAJIIB /1J14 iMIIJIEMEHTALi] B

CHCTEMax Ha KpUcCTai

2. Models and Methods of High-Level Synthesis of Digital Signal Processing Systems for Implementation in
Systems-on-Chip

Pedepar/aHoTanis:

1. KopHieHko B.P. Mogesi Ta MeToayu BUCOKOPiBHEBOI'O CUHTE3Y CUCTEM LM(PPOBOI 0OPOOKU CUTHATIB [J1s1
iMnyiemenTanii B cuctemax Ha Kpuctaii — KBasidikauiliHa HayKoBa Ipals Ha IpaBax pykonucy. Jlucepraris Ha
3100yTTs cTyneHs gokropa ¢dinocodii 3a cnenjanbHicTio 123 Komm'iorepHa iHxeHepist — XapKiBCbKUil HallioHAIbHUIN
VHiBEpCUTET paflioesIeKTPOHiKY, MiHicTepCcTBO OCBiTU i HayKu YKpainu, Xapkis, 2026. lucepraliiina poboTa
IIPUCBSIYEHA PO3pOoOLi MOLeel i MeTOLiB BUCOKOPIBHEBOTO CUHTE3Yy CUCTeM LU(pPOBOi 06POOKM CUTHAIIB,
OpiEHTOBaHUX Ha iMIIJIEMEHTAII{l0 B CHCTeMax Ha KpUCTaJli. Y Mexkax po6otu cpopMOBaHO Miaxin mo
aBTOMAaTHU30BaHOTO [IPOrPaMHO-aNapaTHOrO IPOEKTYBAaHHS AJIFOPUTMIB LIM(PPOBOi OOPOOKM ayAiOCUTHAIB, SIKUN
6a3yeTbCs HAa ONITUMAIbHOMY PO3NOJii 064ucaeHs Mk mporpamHolo (PS) ta anapaTtHoo (PL) yactuHamu SoC 3
BUKOPUCTaHHSM IHCTPYMEHTIB BUCOKOPIBHEBOTO CUHTE3Y. 3alpOIIOHOBAHM MTifXif, JO3BOJIIE€ BpDaXOBYBAaTU

napaMeTpy 00'€KTa IIPOEKTYBaHHS, apXiTeKTypHi ooMexkeHHs rtatdopmu SoC Ta BUMOTY J0 4Yacy BUKOHAHHS 1



arapaTHUX BUTPAT. AKTYyaJIbHICTh TEMHU 3yMOBJIEHA IIMPOKUM BIIPOBAIKEHHSIM CUCTEM Ha KPUCTaJl y BOyIOBaHi Ta
KibepQi3nuHi CUCTEMU peasIbHOTO Yacy, 30KpemMa B 3a/iayax 0OpOOKY ayAioCUrHasiB, LIyMOIIPUAYIIEHHS Ta
uudposoi ¢inbrpauii. CyyacHi anroputmu 4u@poBoi 06poOKM CUTHAJIIB XapaKTePU3YIOTbCsI BUCOKOIO

004K CIII0BAJIBHOIO CKJIAJIHICTIO Ta )KOPCTKMMU BUMOTaMHU JI0 3aTPUMKU 0OPOOKH, 10 YCKIAIHIOE iX €(PEKTUBHY
pearnisaliilo B Mesxax OOMEXXEeHUX pecypciB BOyioBaHuX I1aTdopM. TpaanLiiiHi nigxoqu 10 NpoeKTyBaHHS
IIPOrpaMHO-aNapaTHUX CUCTEM YaCTO He 3a6€3Me4yl0Th CUCTEMHOTO BPAaxyBaHHS [TapaMeTPiB arlapaTHoi
n1aTHOpPMHU, XapaKTEPUCTHK aJITOPUTMIB Ta BUMOT KOPUCTYBaua, 110 [IPU3BOIUTH 10 HEPAL[iOHAJILHOTO
BUKOPUCTaHHS pecypciB SoC. V 3B'S13Ky 3 IIUM aKTyaJIbHUM € pO3poOKa MOZesell i MeTOIiB BUCOKOPiBHEBOTO
CHHTe3Y, sIKi J03BOJISIOTh aBTOMATU3yBaTHU IIPOLeC IIPOEKTYBAHHS Ta MiIBUIIUTY e(PEeKTUBHICTh peasisaliii
anropuTMiB 1MppoBoi 06podku curHasuiB. O6’€KTOM OCIIIPKEHHSI € [IpoLelypy aBTOMATU30BaHOI O IIPOEKTYBaHHS
BOYIOBAaHUX CUCTEM LM(PPOBOi OOPOOKM CUTHAJIB, IMIIJIEMEHTOBAHUX Y CUCTEMHU Ha KpucTaJi. [IpegmeTom
IOCJIiIPKEHHS € MOJIeJIi Ta METOIY BUCOKOPiBHEBOTO CUHTE3Yy IPOrpaMHO-alapaTHUX CUCTEM LU(POBOi 0OpOOKU
CHT'HAJIiB, peasli30BaHUX y CUCTeMax Ha KpucTasi. MeTolo fucepTaliiiHoi po6oTu € po3pobka Mojesell, MeTOiB Ta
IpoLeayp po3nofiny o6yncieHsb B alropurmax uugposoi Qpinbrpalii Ta myMonpuaylweHHs aylioCUrHaliB 3
BMKOPHCTaHHSIM IHCTPYMEHTIB BUCOKOPIBHEBOTO CMHTE3Y Ha TEXHOJIOT4HIN maTdopmi SoC. MeTonn foCiIKeHHs
- MeTonu 11MdpoBoi 06POOKY CUTHAJIB (AJITOPUTMHU MIBULIKOTO IIepeTBopeHHs Pyp'e Ta undpoBoi dinbTparii),
METOJ], BUCOKOPiBHEBOTO CUHTE3Y (peasisallisi aJlrOpUTMiB IU(PPOBOi 0OPOOKM CUTHAJIIB, OIMCAHUX MOBOIO C/C++,y
arnaparHi KOMIIOHEHTU CUCTEMU Ha KPUCTaJli), METOJ, JIOTIYHOTO BUBEIEHHS HA OCHOBI TPOAYKLIMHUX IIPaBUJI
(mobyzmoBa 6a3y 3HaHb CUCTEMU MiATPUMKU MPUIHSATTS pillleHb), METO], aIalITUBHOTO ITYMONIPUIYIIEHHS HA OCHOBI

HEPOHHUX MepeX (BU3HaueHHs KoeillieHTiB afanTuBHOI QinbTpatiii).

2. Korniienko V.R. Models and Methods of High-Level Synthesis of Digital Signal Processing Systems for
Implementation in Systems-on-Chip - Qualification scientific work submitted as a manuscript. Dissertation for the
degree of Doctor of Philosophy in specialty 123 Computer Engineering - Kharkiv National University of Radio
Electronics, Ministry of Education and Science of Ukraine, Kharkiv, 2026. The dissertation is devoted to the
development of models and methods of high-level synthesis of digital signal processing (DSP) systems oriented
toward implementation in systems-on-chip (SoC). Within the framework of the research, an approach to
automated hardware-software co-design of audio signal processing algorithms has been developed. The approach
is based on the optimal distribution of computations between the processing system (PS) and the programmable
logic (PL) parts of the SoC using high-level synthesis tools. The proposed approach makes it possible to take into
account the parameters of the design object, architectural constraints of the SoC platform, as well as performance
and hardware cost requirements. The relevance of the research topic is determined by the widespread adoption of
systems-on-chip in embedded and cyber-physical real-time systems, particularly in audio signal processing, noise
suppression, and digital filtering applications. Modern digital signal processing algorithms are characterized by
high computational complexity and strict latency requirements, which complicates their efficient implementation
under the limited resources of embedded platforms. Traditional approaches to hardware-software system design
often fail to provide a systematic consideration of hardware platform parameters, algorithm characteristics, and
user requirements, leading to inefficient utilization of SoC resources. Therefore, the development of models and
methods of high-level synthesis that enable automation of the design process and improve the efficiency of DSP
algorithm implementation is a relevant and important task. The object of the research is the procedures of
automated design of embedded digital signal processing systems implemented in systems-on-chip. The subject of
the research is models and methods of high-level synthesis of hardware-software digital signal processing systems
implemented in systems-on-chip. The aim of the dissertation is to develop models, methods, and procedures for
the distribution of computations in digital filtering and audio noise suppression algorithms using high-level
synthesis tools on an SoC technological platform. The first chapter analyzes the current state of methods for
automated design of embedded digital signal processing systems. The architecture of SoC hardware platforms,
high-level synthesis design flows, hardware-software co-design methods, and mathematical models of digital
signal processing algorithms are considered. The application of machine learning methods in digital signal
processing tasks is analyzed, and the aim and objectives of the research are formulated. Research methods - digital



signal processing methods (Fast Fourier Transform and digital filtering algorithms); high-level synthesis
(implementation of DSP algorithms described in C/C++ into hardware components of a system-on-chip); rule-
based logical inference (construction of the knowledge base of the decision support system); neural
network-based adaptive noise suppression (estimation of adaptive filtering coefficients).
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