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Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHA PO3po0Li Ta 3aCTOCYBaHHIO B KOMITIOTEPHill ToMorpadii meTony, 3a
IIOTIOMOTOIO SIKOTO PO3PaX0OBY€ETHCS MiHiMaJIbHE [T030BE€ HaBaHTaKEHHS HA MallieHTa, 110 3a6e3redye 3a4aHy
TOYHICTh 300paskeHHs. [[poMeHeBe HaBaHTaKeHHSI Ha MallieHTa [MPY BUKOHAHHI iarHOCTUYHOI KOMITIOTE€PHOI
ToMorpadii 3a peHTreHiBCbKUMHU MTPOEKLISIMYU HANIPSIMY 3aJI€KUTh BiJl IXHBOI KiJIbKOCTIi, TOMY 3Ba’Kalouu Ha
IIKiIJIMBICTh 3pOCTaHHS AJ1s NallieHTa J030BOr0 HAaBAaHTA)KEHHS HEOOXiTHO OOMEXYBATHU KiJIbKiCTh MPOEKLi. 3
iHIIOro 60KY, 3BMEHIIEHHS KiJIbKOCTi ITPOEKLil BeJie 4O 3HIDKEHHSI TOYHOCT] TomorpadidyHoro 306paskeHHsl. Y po6oTi
3aCTOCOBAHO MiAX0IM TEOPil HEKOPEKTHUX 337124 [IJ1s1 3HAXO)KEHHS MiHIMaJIbHOIO KiJIbKiCTIO IIPOEKLii, 110
BifnoBifae 3amaHiil noxu61i. Came 11 KiNbKiCTh TPOEKILili i BU3HAYa€ MiHiMalIbHO HEOOXiHE O30BE
HaBaHTakeHHs. [T0Ka3aHo 110 AOAaTKOBe 36iIbIIeHHS KiJIbKOCTI IPOEKLill He BHOCUTD JOJATKOBOTO [TOKpAIleHHS

SKOCTi TomorpadidHoro 306paskeHHs. CTBOPEHO €KCIIepMMEHTAaJIbHY YCTaHOBKY, [IPU3HAYEHY [1JIsl [IePEBipKU



3aIpOIIOHOBAHOTO METOY. 3a IOIIOMOTOIO Liiei yCTAaHOBKM OTPUMAaHO 300pa’KE€HHSI TECTOBOTO PEAJILHOTO (PAHTOMY,
10 MOJIeJIIO€e TPYIHY KIITHHY, Ta aKpeAnuTaliiiHOro MmamorpadivyHoro gpaHntomy. BcTaHOBJIEHO, [0 XapaKT€PUCTUKU

oux 306pa>1<eHb Y3roipKyroTbCd 3 1aHMMU YUCEJIBHOTI'O EKCIIEPYMEHTY 3a p03p06JIeHI/IM METOOOM.

2. The task of slices reconstruction in X-ray computed tomography is reduced to the solution of integral equations,
or system of algebraic equations in discrete case. It is ill-posed problem because of inconsistencies of number of
equations and number of variables and because of errors in experimentally measured data. Therefore, the task of
finding the best method of reconstruction is actual. All available methods give approximate results. Two methods
of image reconstruction were compared in this research: inverse projection and variation. The comparison is made
using the numerical experiment, the goal of experiment was to obtain a relationship between image accuracy and
experimental error. As was shown, the image obtained by inverse projection is unstable: there is no convergence of
the approximate image to accurately when approaching experimental error to zero. Besides, image obtained by
variational method is accurate when there isn’'t experimental error. We have proposed a method of the
tomographic reconstruction, which is a modification of the method of back-projection and taking into account the
theory of ill-posed problems in this article. In original back-projection method filter parameters value is chosen
almost arbitrarily. In the proposed method, this choice is justified: the filter parameter is identified as the
regularization parameter, which allows us to use the theory of ill-posed problems for its determination, and thus
ensure the stability of the reconstructed image. The proposed reconstruction algorithm was tested by a numerical
experiment on a virtual mathematical phantom, which simulates the structure of the human brain. The minimum
values of the number of projections were calculated for different values of X-ray data error. It was shown that
when these minimum values are exceeded, the image quality does not significantly improve. An experimental setup
was made to test the proposed method. An image of a test real phantom simulating a thorax and an accreditation
mammographic phantom were obtained with it. It was shown that the characteristics of these images are
consistent with the data of the numerical experiment according to the developed method.

Jep>kaBHHHM peecTpaniliHuii Homep [iP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHuii npiopUTETHHH HaNIPSIM iHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3abamra IOpiit PenocirioBuy

2. Zabashta Yuri Fedosiyovych
KBasidikamis: 1.¢p.-m.1., 01.04.19

InenTudikarop ORCID ID: He zactocoyerbcs



JoparkoBa iHdpopmamnist:

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

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Yanui Onexkcanup BacuiaboBud

2. Chalyi Olexander Vasylyovych

KBaJIi(l)iKauiH: I.d.-M.H., 01.04.02, 01.04.14
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hanni Onekcanup BacunboBuy

2. Chalyi Olexander Vasylyovych

KBasidikamis: 1.¢p.-m.1., 01.04.02, 01.04.14
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. Yanmir Onekcanap BacuiboBruy

2. Chalyi Olexander Vasylyovych

KBasidikanis: n.¢.-m.u., 01.04.02, 01.04.14
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa inpopmanis:

IloBHe HallMEeHYBaHHS IOPHIHNYHOI 0COOH:
Koz, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yanumi Onekcangp BacunboBuy

2. Chalyi Olexander Vasylyovych

KBasidikanis: n.¢p.-m.u., 01.04.02, 01.04.14
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Open Banepiit EMmanyinosuy

2. Orel Valerii Emmanuilovich

KBasigikamis: 1.6.1., 03.00.01
InenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi
ByacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpi3Buine Im'sa Ilo-6aThKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZasIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

Bynasin JleoHin AHaTOMINOBUY

Bynasin Jleonin AHaTO/MIOBIY

IOpuenko T.A.



