O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMeP: 0416U004664
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 22-11-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Moxamman IOHic Sxbg

2. Mohammad Younis Yahya

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi creniaibHOCTI: 05.13.05

Ha3zBa HayKoBOi CIeniaIbHOCTI: KoMII'I0TepHi CHCTEMM Ta KOMIIOHEHTH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axucry: 02-11-2016
CreniaJbHICTh 32 OCBITOIO: 8.05010201
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BY€HOI pagu): [ 11.052.03

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [lepkaBHUii BUIIVII HABYAJIbHUI 3aKaz "JOHELBKUIA

HalliOHAJIbHUY TEXHIYHUH yHiBepcuTeT"

Kopg 3a €IPIIOY: 02070826

Micue3HaxoaKeHH: . [[lu6aHkosa, 2, M. [TokpoBchkK, [ToKpoBCHKUil p-H., JoHeupKa 0671., 85300, Ykpaina
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 HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: [lepkaBHUii BUIIVII HABYAJIbHUI 3aKaj "JOHEIbKUIA

HalliOHAJIbHUY TEXHIYHUH yHiBepcuTeT"

Kopg 3a €IPIIOY: 02070826

MicueSHaxo,T.pKeHHﬂ: 1. [lln6aHkoBa, 2, M. [ToKpoBChK, JloHenbka 061, 85300
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 28.23.15

Tema guceprauii:
1. Po3po6ka nnporpamHo-anapaTHUX pilleHb MiABUILEHHS IPOSYKTUBHOCTI KOMII'IOTEPHUX cucTeM GOpMYyBaHHS

TPbOXMIpPHUX 300pakeHb

2. Development of software and hardware solutions improve the performance of computer systems, the formation

of three-dimensional images

Pedepar:

1. O6'exT mocimpKeHHs - Ipoljec Bizyasidallii TPbOXMIpHUX CLieH KOMII'IOTEPHOIO0 CUCTEMOI0. MeTa - NiABUILeHHS
IIPOYKTUBHOCTI (POPMyBaHHS TPhOXMIPHUX 300pakeHb 32 PaXyHOK PO3POOKY HOBMX METO/IB i anapaTHUX pillleHb
17151 KOMIT'IOTEPHUX CUCTEM (POPMYBAHHSI PealiCTUYHUX IpadpiyHMXK 300pasKeHb. METOIU LOCHIIPKEHHS - METOIU
Teopii popmyBaHHS 306paskeHb, Teopil 06pOOKM 306paskeHb, 1[0 CTOCYIOTHCS IUCKpeTu3aLii i inTepnossiuii, Teopii
KOJIOpUMETPii, Teopii CIpUIHSATTS, Teopii napajyieslbHUX aJITOPUTMIB i TeOpii NPOEeKTYBaHHS 00YMCIIIOBATIbHUX
npuctpoiB Ha FPGA. AnapaTypa - nepcoHasnbHi Komn'iorepy, kaacrep NeClus 3 MIMD-apxitekTypoto. TeopeTuuHi i
[IPaKTMYHi pe3yJbTaTy - po3pobiieHa i aganTtosaHa 171 kaacrepa JoHHTY NeClus 3 MIMD-apxiTeKTypoo

IIpOrpaMHa KOMIIOHEHTA, 110 J03BOJIUJIO BCTAHOBUTH 3aJI€KHICTh Yyacy GOpMyBaHHS TPbOXMIPHOTO 300paXkeHHS Bif



KPOKY iHTeprossLii, KoedilieHTa MakCHMaIbHOI BilMiHHOCTI B KOJIbOPI i KiJIbKOCTI MapasebHUX MOTOKIB;
MIPOTrPaMHO peasli3oBaHUi 3aITPOTIOHOBAHUI METO]] TOCTOOPOOKU CPOPMOBAHUX TPHOXMIPHUX 300paskeHb Ha
MIMD-apxiTeKTypi, 1110 403BOJINJIO BCTAHOBUTH 3aJI€JKHICTb Yyacy GOpMyBaHHS 300pa’Ke€HHsI Bifl KPOKY iHTepIIOJIsLIii
1 KiJIBKOCTI ITapajieJIbHUX II0TOKIB; [IPOBELEHO €KCIIEPTHE OLIIHIOBAHHS [IOPOrOBOr0 3HAYEHHS IHTEHCUBHOCTI
KOJIbOPY Ta KoedilienTa MakCUMabHOI BiTMIHHOCTI B KOJIbOPI, 110 JO3BOJIWJIO HiIBULIUTH SKICTh (POPMOBAHOTO
300pa’keHHs1. HoBU3HA - yIOCKOHAJIEHO METOJ, MiJiBUIIEHHS TPOLYKTUBHOCT] (POpPMYyBaHHS TPbOXMIpHUX
300pa’KeHb, SIKUY Ha BiIMiHY BiJ] iCHYI0UMX BUKOPUCTOBYE IiKCEJIbHi CETMEHTU 200 6JI0KU i fofae MiXKIIiKCeNbHY
iHTepIOJIALiIO B KiHeLlb TPACyBaHHS IOTOYHOTO IIPOMEHSI 200 IPyINy IIPOMEHIB, IO MiJBUIIY€E MBUAKOMIIO; OfepKaB
[IOIA/IBIINI PO3BUTOK METOJI, IIOCTOOPOOKU 300pakeHHs, COOPMOBAHOTO Ha OCHOBI 3BOPOTHOTO TPACYBaHHS
IIPOMEHIB, KU Ha BiMIiHY Bifl iCHyI0OUMX 3aCTOCOBY€ PSIIKOBY 200 6JI0KOBY iHTEPIIOJIALLiIO, 1110 103BOJISIE
NiABUIMTY IIBUIKOLII0 (POPMYBaHHS 300paKEHHSI; OI€PrKasla oAb PO3BUTOK CTPYKTYpHA OpraHisallis
dbopmMyBaHHS TPHOXMipHUX 300pa>keHb Ha 0CHOBi FPGA-TpacyBasibHUKA IIPOMEHIB, sIKa Ha BiIMiHY Bif, iCHyI04nX
MICTUTb IPUCTPIil PSIIKOBOI a60 6JI0KOBOI iHTEpIOoJIsLi, 1110 LO3BOJISIE MiIBULIUTY IPOSYKTUBHICTb (OPMYyBaHHS
300pakeHHs1. CTyIiHb BIPOBAIKEHHS - PE3YyJIbTAaTH AUCEPTALiIHOrO JOCHiIKEHHS BUKOPUCTOBYIOTHCS B
JloHe1bKOMY Hal[iOHaJIbHOMY TEXHIYHOMY YHIBEPCUTETY IIPU PO3POOKU IIPOTPAMHOTO 3a0€3I€YEHHS KOMITIOTEPHUX
crucreM GOpMyBaHHS TPbOXMIPHUX 300paskeHb. Cpepa BUKOPUCTAHHS - PO3POOKa BUCOKOE(PEKTHBHOIO

KOMIT'IOTEPHUX CUCTEM (POPMYBaHHS TPbOXMIPHUX 300paXkKeHb.

2. Object of research - the process of three-dimensional scenes visualization computer system. The purpose -
improving the performance of forming three-dimensional images through the development of new methods and
hardware solutions for computer systems forming realistic graphics. Research methods - methods of the theory of
imaging, image processing theory concerning the sampling and interpolation theory of colorimetry, perception
theory, the theory of parallel algorithms and design theory of computing devices in the FPGA. Equipment -
personal computers, NeClus cluster with MIMD-architecture. Theoretical and practical results - developed and
adapted for the cluster DonNTU NeClus with MIMD-architecture software component that allowed to establish
the dependence of the time of formation of three-dimensional image of the interpolation step, the maximum
coefficient differences in the color and the number of parallel threads; software implemented the proposed
method of post-processing the generated three-dimensional images on a MIMD-architecture, which allowed to
establish the dependence of the time of formation of the image interpolation step and the number of parallel
threads; conducted expert assessment threshold color intensity and ratio of maximum color differences, thus
improving the quality of the generated image. Novelty - improved method of increasing the productivity of the
formation of three-dimensional images, which in contrast to the existing uses pixel segments or blocks and adds
the inter-pixel interpolation to the end of the current ray tracing or a group of rays, which increases the
performance of the method up to 16%; further developed the method of post-processing the image formed on the
basis of backward ray tracing, which is in contrast to existing uses or lowercase block interpolation, which allows
to increase the speed of image formation; It was further developed by the structural organization of the formation
of three-dimensional images based on FPGA-ray tracer, which is in contrast to the existing device contains
lowercase or block interpolation, which improves performance imaging. The degree of implementation - the
results of the research are used in the Donetsk National Technical University in the development of software
systems, the formation of three-dimensional computer images. Use sphere - development of high-performance

computer systems of formation of three-dimensional images.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaILLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:



HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAaHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBazkeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. ®egopos €Bren €BreHOBUY

2. Fedorov Eugene

KBasigikamis: 1.1, 05.13.05
InenTudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

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

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. AnimoB Hagip Icmain-oram

2. Animos Hapip Iemain-ornu

KBasigikanis: 5.1, 05.13.13

InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

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

Micue3HaxoaKeHHs:

dopma Bi1acHoCTI:

Cdepa ynpassiHHS:



InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. Auromyk Csitsiana I'puropiBHa

2. Anromyk Csitsiana I'puropisaa

KBasidikanis: 1.1, 05.13.16

InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa inpopmanis:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Koz, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi
TOJIOBH paju

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

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

BamkoB €Bren OsiekcaHIpoOBUY

bamkos €8ren OJyiekcaHApOBUY

IOpuenko T.A.



