O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
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PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. XBocriBcbka Jlinis BonopumupiBHa

2. Khvostivska Liliya

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

IIIudp HayKoBOi creniaIbHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTnyHe MOJIEMIOBAHHS T 06YMCIIIOBATIbHI METOM
Tanysb / rajysi 3HaHb: He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH

Jarta 3aXHCTYy: 23-04-2021

CrneniaJbHICTh 3a OCBITOIO: KoMm'ioTepHi cuctemu Ta Mepexi

Micue po60oTH 3300yBaya: TepHOMIIbCHKMIL HALLIOHAIBHMIL TEXHIYHMI yHiBEpCUTET imMeHi [BaHa TTysmos
Kopg 3a €IPIIOY: 05408102

Micue3HaxoaKeHHS: By Pycbka, 6y1. 56, M. TepHorisb, TepHONibChKUI p-H., TepHominbebka 0671., 46001,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HayKu YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 58.052.01

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHLKUT Hal[iOHATLHUI TeXHIYHMIT yHIBEPCUTET iMeHi
IBana Ilymos

Kopg 3a €IPIIOY: 05408102

Micue3HaxoO KeHHS: By Pycbka, 6y1. 56, M. TepHOTIi/b, TepHOMiNbChKUiA p-H., TepHominbebka 0671., 46001,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BimomocTi Ipo nmigznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHKUI Hal[iOHAILHUI TeXHIYHMI1 yHIBEPCUTET iMeHi

IBaHa [lymos

Kopg 3a €IPIIOY: 05408102

Micue3HaxoaKeHHS: ByJI. Pychbka, 6yz. 56, M. TepHomine, TepHomninbchbkuil p-H., TepHominbcbka 0671., 46001,
YKpaina

dopma BiracHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayK1 YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BizomocTi npo gucepramniio
MoBga guceprariii:

Koy TeMaTHYHUX PYOPHK: 28.29.27
Tema guceprauii:

1. MaTematryHa MOJieJ/1b Ta METOY aHaJIi3y MyJIbCOBOTO CUTHAJTY AJiS MifBUIeHHS iHDOPMaTUBHOCTI

dotonnerusmorpadiyHUX CUCTEM

2. Mathematical model and methods of pulse signal analysis to increase the informativeness of
photoplethysmographic systems

Pedepar:
1. Y nuceprauii po3B’si3aHO aKkTyaJbHy HAayKOBY 3a/1ayy OOI PYHTYBaHHS MaTeMaTUYHOi MOZeJIi Ta po3pOo06yieHHSs
METO/IiB aHaJli3y IyJIbCOBOTO CATHAJY [JIsl iABUILIEHHS iIHPOPMATUBHOCTI (POTOIIETU3MOTPadiyHUX CUCTEM.

OO6rpyHTOBaHO BUOip MAaTEMAaTUYHOI MOZEJI MyJIbCOBOTO CUTHAJTY Y BUTJISIi IEPIOAUYHO KOPEIbOBAHOTO



BUIIAIKOBOTO Ipolecy. Ha 6a3i o6rpyHTOBaHOi MOJI€JIi [TyJIbCOBOTO CUTHAJIy PO3PO0JIEHO METOIY Ta aITOPUTMU
fioro aHasi3y 1151 064MCIIeHHS yCePeIHEHUX KOPEJSILiTHUX KOMIIOHEHT SIK iHpOPMAaTUBHUX O3HAK CTaHY
pUrigHOCTI cyauH. Po3po6sieHO 00YMCIIIOBaIbBHUM METOJ, Ta aJITOPUTM OLIiHIOBaHHS N1EPioJy IIyJbCOBOTO CUTHAIY
17151 T IBUIIEHHS TOYHOCTI Moro aHasizy. Po3pobsieHo nmporpamMHe 3abesnedeHHs B cepenouili MATLAB ta MakeT
¢doronnerusmorpadiqyHoi cUCTeMHU 151 peecTpallii Ta aHasi3y MyJIbCOBOTO CUTHaly. Po3pobieHo meton Ta
anroputMm Bepu@ikauii Ta Baniganii MeToiB aHali3y MyJbCOBOIO CUTHAJY Ha 6a3i iMiTaliliHOro MOJiesIl0BaHHs Ta
napametpuyHoro kpurepito @imepa. Ha nigcrasi pesysbraTiB Bepudikalii Ta Basigalii BCTaHOBIEHO, 1[0 METOAU Ta
pO3po06JIeHi Ha iX OCHOBI aITOPUTMU aHai3y MyJIbCOBOTO CUTHAJY € iCTUHHO Ipale3JaTHUMU IIPY BUSIBIEHH]
PUTiAHOCTI CyOUH y JIOOVHU.

2. In the dissertation the actual scientific problem of a pulse signal mathematical model substantiation and
development methods of its analysis of photoplethysmographic systems informativeness increasing is solved. The
mathematical model of the pulse signal in the form of a periodically correlated random process is substantiated,
which made it possible to take into account randomness, periodicity and correlation between different pulse
waves (cycles) of one implementation to solve the problem of studying the dynamics of changes in the phase-time
parameters of the signal as a sensitive indicator of the state of vascular rigidity. A computational method and
algorithm for estimating the pulse signal period based on finding the minimum of the centered signal mean value
variation function have been developed to increase the accuracy of its analysis by reducing the blurring of the
calculated estimates of informative features in photoplethysmographic systems. A model of
photoplethysmographic system for registration and analysis of pulse signal is developed. The results of
metrological verification confirmed the authenticity of the layout. On the basis of a pulse signal substantiated
model methods and algorithms of its analysis for calculation of averaged correlation components as informative
(diagnostic) signs of a condition of human vessels rigidity are developed. The computational complexity of pulse
signal analysis algorithms in relation to their software implementation is estimated. Specialized software as a
component of photoplethysmographic systems for a pulse signal computer analysis by in-phase and component
methods in MATLAB environment has been developed. A method and algorithm for analysis methods verification
based on simulation of a pulse signal as periodically extended in time space sums of two time-shifted functions of
normal distribution taking into account randomness of amplitude and phase-time indicators were developed. A
software with a graphical user interface in the MATLAB environment to simulate high-probability implementations
of test pulse signals by input parameters (wave amplitude, their time durations and moments, number of cycles,
randomness, phase changes, etc.) was developed. According to the verification results using a pulse signal
simulation model the interrelation between phase shifts of direct and reflected pulse waves in the structure of
simulated signals with averaged correlation components as informative features is revealed which confirmed the
fact of their informativeness and truth about the efficiency of the methods of analysis of the pulse signal at
detection of the human vessels rigidity manifestations. The validation procedure to establish the truth of the
efficiency of the pulse signal in-phase and component analysis methods and algorithms by comparing the analysis
results of the simulated pulse signals with experimental data is carried out. Based on Fisher's parametric criterion,
the similarity of the analysis results (averaged correlation components) of the simulated and experimental pulse
signal with the reliability of the decision 0.95 (0.99) and the error of the decision 0.05 (0.01), was confirmed.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:
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ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. fIBopcekuit borpaH IBaHOBUY

2. Yavorskyi Bohdan

KBasigikamis: 01.05.02

InenTudikarop ORCHID ID: He 3actocoyerscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CBepcTiok AHpiit CTenaHoBUY

2. Sverstiuk Andrii

KBasmigikamis: 01.05.02

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaliMeHYBaHHS IOPUAHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpassiHHS:



InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Bucoupka OseHa BosonuMipiBHa

2. Vysotska Olena

KBasigikamis: 05.13.09

Inentudikarop ORCHID ID: He sacrocosyerbes

JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

ByacHe IlpizBume Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Scnin Iletpo Bosmogumuposud

Slenint Iletpo Bonogumuposuy

IOpuenko T.A.



