O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0415U000827
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 27-03-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cymiko IpnHa OsnekcaHppiBHa

2. Sushko Iryna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi ceniaJabHOCTI: 05.12.17

Ha3Ba HayKoOBOIi CIIeNiaIbHOCTI: PasjioTexuiuni Ta TeneBiziitHi cucremu
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jara 3axucry: 23-03-2015

CreniaJbHICTh 32 OCBiTOIO: 8.05090103

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxom KeHHs: 03056, m.Kuis, np.ITepemoru, 37
dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Indp cneuniasnizoBaHoi BY€HOI paau (pa3oBoi creniaiizoBaHoi BYEHOI pasu): /1 26.002.14

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

NOJIITEXHIYHUI iHCTUTYT iMeHi Irops CiKopcbKOro" IHCTUTYT €HEPro36epeKeHHs Ta €EHEPrOMEHEIKMEHTY
Kopg 3a €IPIIOY: 247571500

Micue3HaxoaKeHHS: ByJ1. Bopmariseska 115, M. Kuis, KuiBceka 06s1., 03056, Yrpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa>keHHs: 03056, m.Kuis, np.ITlepemoru, 37
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 47.39.29

Tema guceprauii:
1. Bizyasnizauisi posnoziny noBepxHeBuX IPoOBifHOCTe! ToMorpadiyHuX repepiziB METOLOM 30H IIPOBiAHOCTI

2. Visualization of surface conductivity distribution of tomographic sections by conductivity zones method

Pedepar:

1. Y nuceprauiiiHiil pob0Ti po3B’si3aHO 3aauy Bidyasizauii (p€KOHCTPYKILii) po3Noziny HeoJHOPiAHOCTI (paHTOMA 32
BUMIPSHMMY HAIIPyTaMU 110 MOr0 KOHTYPY 3alpOIIOHOBAaHMM aBTOPOM METOLOM 30H IPOBiAHOCTI. Lle mo3Bosse
CIIPOCTUTH NPOLIeyPY Bidyasisalii HeOJHOPITHOCTI 3a paxyHOK 3MEHIIEHHSI KiJIbKOCTi apudMEeTUYHUX OIepaLiil B
iTepauiiiHiil npouenypi. Po3p’13aHHS CUCTEM PiBHSIHb II0TAaHO 3yMOBJIEHMMU MaTPULSIMU NOXiJHUX Peasli3zyeTbCs 3
BUKOPUCTaHHAM MeToay peryssapusauii A.M. TUXOHOBa 3 3aMiHOIO0 iTepaliiiHOI IpoLeaypy peryaapusarii
IIPOLELYPOIO 3 JTIOrapuPMiYHUM KPOKOM 260 KOMIIAKTHUM alrOpMTMOM. Ha OCHOBI MeTOZly CKiH4€HHUX €JIEMEHTIB
aJlariTOBaHO aJifOPUTM MeTody Monudikaliil 1y po3p’si3aHHS IPsIMOI 33ja4i eJIeKTpoimMIeJaHCHOI ToMorpadii.
[IpoBeneHa oLiHKa PEKOHCTPYKILIi 32 METOLOM 30H IIPOBIAHOCTEN DY BUKOPMCTAHHI JaHUX, BUMIPSIHUX Ha
J1a60paTOPHOMY MaKeTi eJleKTpoiMIeaHCcHOro Tomorpada. [TokazaHO MOSKIIMBICTh OLIiHKY CIIPOMOXKHOCTI

OTpUMAaTH HaliMHI pe3yJbTaTy 3a JOIIOMOIOI0 Kjlacu@ikaTopa HOPMaJbHOTO OPTOTrOHAILHOI'O II€PETBOPEHHSL.



2. The development of inverse problem solving methods and algorithms (visualization of inhomogeneity
distribution inside phantom by measured voltages on contour outline) using proposed by author conductivity
zones method is held. It allows significantly to reduce the order of derivative matrices from transfer resistances
(nodal voltages) on surface zones conductivities. It allows to simplify the inhomogeneity visualization by reducing
the number of arithmetic operations in iterative process. Solving systems of equations by ill-conditioned
derivatives matrices is realized using regularization method by A.M. Tykhonov. Methods for iterative regularization
process replacing by process with logarithmic step or compact method with inversion of the corresponding
matrix. The algorithm of modification method for Electrical Impedance Tomography forward problem solution
considering the phantom partition on zones is adapted on the basis of the finite element method. It allows to
calculate the inverse matrix coefficients of the system of phantom equilibrium equations directly growing relations
between finite elements. It provides high accuracy and performance of analysis for phantoms with hundreds .
thousands of finite elements. Square and cubic updated models of finite elements are proposed. The analysis
software allows to assess the sensitivity of voltages on contour outline from sizes, localization and normalized
relative to the background inhomogeneity conductivities. Proposed conductivity zones method is the complex
finite element creation. Synthesis (visualization) problem with certain connection of independent current source
for 6-30 orders of derivative matrices is solved. The conductivities obtained for each from 8-32 source positions
(using 8-32 measured electrodes) are summarized with partial solutions superposition. The inverse problem
solution is reduced to 8-32 problems with 6-30 orders instead of the problem with 1000 order. Iteration
regularization method to inverse the derivative matrices from transfer resistances (nodal voltages) on surface
zones conductivities is used. The logarithmic step or compact method algorithms are developed in this work to
replace 1000 and more iterations in regularization method by nearly 10- 20 steps using logarithmic step
regularization algorithm or one inversion of matrix with 6 -30 order. The estimation of reconstruction by
conductivity zones method using measured data on the Electrical Impedance Tomography layout is conducted.
The assessment of ability to obtain the reliable results (depending on inhomogeneity localization in phantom, itl'fs
sizes and surface conductivity) by constructing and training normal orthogonal classifier is shown. The developed
methods provide the inhomogeneity identification (contrast with the background >2) with area > 5% from total
phantom area (the worst sensitivity) in the center of phantom and with area > 1 - 2 % (the best sensitivity) near the
edge of phantom.

Jep>kaBHHHM peecTpaniiiHuii Homep iP:

IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpUTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:
BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizoMocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:



1. laprnian Osner bopucosuy

2. Sharpan Oleg Borisovich

KBasmigikamis: n.r.1., 05.11.13

InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

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

1. [Ipokonenko Irop I'puroposuy

2. IIpokonienko Irop I'puroposuy

KBasidikanis: 1.1, 05.12.21

InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. MaHnoiinoB B'ayecinas [Tununosud

2. MaHomnoB B'auecsnaB [Tununosuy

KBasigikamis: n.r.1., 05.11.08

InenTudgikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

[mpyenko Muxaino IOxumoBuy

[;m1pyenko Muxanno IOxumMoBuy

IOpuenko T.A.



