PE®EPAT
AKTyaJbHicTh TeMH. KoMmm’roTepHa Bi3yamizailis — Iie Taly3b B sKIH

BiJI0YBaIOThCSI TMOCTiNHI 3MiHHA. 3YMOBJICHO II€ HECIIMHHUM DPO3BUTKOM Ta
Moau(DIKaIiIMU apXITEeKTYpu TpaiuHUX MPOIEecOopiB. 3MIHM B amapaTHUX
YacTUHAX KOMIT IOTEPHUX CHCTEM MPHU3BOJATh 10 TNOTpeOM B Meperisiii
METOIB PO3POOKH MPOTrpaMHOTO 3a0e3MedYeHHs, IKi BUKOPUCTOBYIOTHCS Ha
IMX caMux cucremax. HoBi MOXIMBOCTI TpadiyHHUX MPOIECOPIB Ta
1HCTPYMEHTIB B3a€MO/Iii 3 HUMHU MOXKYTb OyTH BUKOPUCTaHI JJIs MIOKpAICHHS
ICHYIOUMX METOIB Bi3yaili3alii 00’ €KTiB.

006’ekTOM J0CTiTKEHHS € KOMIT FOTEPHI CUCTEMH Bi3yaui3allli 00’ €KTiB.

IIpeaMerom noc/iIKeHHs € METOAM Bi3yasi3alii Mpo30pux 00’ €KTIB
3acobamu APl Vulkan.

Meta pobotu: OnTumizailisi METOAy Bi3yali3allii Mpo30pux 00’ €KTIB 3a
nonomoroto 3aco0iB AP Vulkan. CTBopeHHSs mporpaMHOTo 3a0€3IeYeHHS TSI
MOPIBHSHHS 1ICHYIOUUX METO/IIB.

HaykoBa HOBHM3HaA mojsrae B akTyali3alii METOJIB Bi3yasi3aiii
PO30pHX 00’ €KTIB 3a JOIMMOMOTrOI0 CydacHUX 3aco0iB, ski Hamgae APl Vulkan.
Hananus nuisixiB ontuMizaiiii MeToay Biyasizallii mpo30pux 00’ €KTiB.

IIpakTHyHa WiHHICTH MOJSTae y HaJaHI aHaji3y ICHYIOUYMX METO/IIB
Bi3yamizamii Mpo30opux OO’€KTIB Ta B ONTHMI3aIlii METoay Bizyasizari
po30opux 00’€KTIB 3a TOMOMOIOI0 cremniaaizoBanux 3acobis APl Vulkan, 1o
MoKpaiiye poOOTy KOMIT FOTEPHUX CHUCTEM, SIK1 MPU3HAYEH] JJIs Bizyasizalii
TPUBUMIPHUX CIICH.

Anpobania podoru. OCHOBHI MOJOXKEHHS 1 Pe3yabTaTH poOOTH OyiIu
npeacTaBlieHl Ta oOroBoproBaiiich Ha 891 MiKHapoaHIA HayKOBii
KOH(epeH1ii MoJoAuX Yy4yeHHX, acmipaHTiB 1 creayHTiB Big HYXT Ta Ha
koH(pepenuii Biax Mononiknoi HaykoBoi siru. byno omny6i1ikoBaHO CTaTTIO y
BUJaHl MIiKHApOJAHOTO HAyKOBOTO XypHanmy «I'paanp Haykm» Ne26 —

Binnung-Binens, 2023. (OUCI, Copernicus)



CTpykTypa Ta o0car po6oTu. Marictepchka qucepTallisi CKIaaaeThes 3
BCTYIY, TPhOX PO3/ILIIB Ta BUCHOBKIB.

Y ecmyni onucyeThbcs 3arajibHa 3ajJa4a METOMAIB Bi3yaslizallii mpo30pux
00’€KTiB, aKTyaJIbHICTh Ta MPAKTUYHE 3aCTOCYBAHHS ITUX METO/IB.

YV nepwomy po30ini HaBEeIEHO aHANI3 ICHYIOYHMX METOJIB BHUPIIICHHS
npoOJjieMH Bi3yaiizaiii mpo3opux OO0 €KTIB 3a JIOMOMOIOK PO3pOOIECHOTO
MIPOTPaMHOTO 3a0€3MeUCHHS.

V opyeomy poszoini naseneno onuc APl Vulkan Ta anaii3 3aco0iB 115010
IHCTYMEHTY, SIKI MOXYTh OyTHM BUKOPHCTaH1 JJisi ONTUMIi3alii Bizyami3alii
00’ €KTIB.

Y mpemvomy po30ini ONUCYIOTHCS CHOCOOM ONTHUMI3Alll METOIY
Bisyamizaiii 3a momomoror 3aco0iB APl Vulkan ta HaBemeni oTrpumani
pe3yNbTaTy.

V eucnoexax nagaHi pe3ysbTaTu MPOBEACHOI pOOOTH.

PobGota mpeacraBinena Ha 72 apkyIlnax, MiCTUTh ITOCHJIaHHS Ha CITHCOK
BUKOPHUCTAHUX JIITEPATYPHUX JIKEPE.

KiouoBi cjioBa: peHjepuHr, KOMIT'IOTEpPHA Bi3yaulizallisi, Mpo30pi

00’extH, TpuBUMipHa cumyirsiis, Vulkan, GPU.



ABSTRACT
Relevance of the topic. Computer visualization is an industry that is

constantly changing. This is due to the constant development and modification
of the architecture of graphics processors. Changes in the hardware of
computer systems require revision of software development methods used on
these same systems. New capabilities of GPUs and tools for interacting with
them can be used to improve existing methods of object visualization

The object of research is the method of visualizing transparent objects.

The subject of the research is methods of visualizing transparent objects
using the Vulkan API.

Objective: Analysis of existing methods for visualizing transparent
objects. Creating software for comparing methods. Optimization of the method
for visualizing transparent objects using Vulkan API tools.

The scientific novelty: upgrade of the methods of visualizing transparent
objects using modern tools provided by the Vulkan API. And providing ways
to optimize the chosen method of visualizing transparent objects.

The practical value of the results obtained in the work is that the
proposed method of hardware and software ray tracing makes it possible to
visualize a realistic image in three-dimensional simulation tasks. The
developed method makes it possible to render scenes with a sufficient level of
speed for real-time rendering based on compared to other rendering methods
based on the ray tracing algorithm. The performance improvement is about 15-
20 percent.

Approbation of work. The main provisions and results of the work were
presented and discussed at the 89th International Scientific Conference of
Young Scientists, Postgraduates and Students from NUPh and at the
conference of the Youth Scientific League. An article was published in the

Grail of Science.



Structure and scope of work. The master's thesis consists of an
introduction, three chapters and conclusions.

The introduction describes the general task of methods for visualizing
transparent objects, the relevance and practical application of these methods.

The first section existing methods for solving the problem of visualizing
transparent objects was analyzed using the developed software.

The second section describes the Vulkan APl and analyzes the tools of
this tool that can be used to optimize object visualization.

The third section describes the ways to optimize the visualization method
using the Vulkan API and presents the results obtained

The results of the work are presented in the conclusions.

The work is presented on 72 pages, contains links to the list of references
used.

Keywords: rendering, graphics, GPU, three-dimensional simulation,

transparent objects, Vulkan.



