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AKTyanbHicTh TemMH. CyyacHi irpy, aHIMallli Ta CUMYJIALI, 110 CTBOPIOIOTHCS, B
TOMY YHCIIi, 32 JIOMIOMOTOI0 IrpOBHMX PYIIIiiB, 3a Bi3yaJbHOIO CKJIAJOBOIO BCE OLIBIIE
CTalOTh HAOIMKEHUMHU /10 peasbHOCTI. J{J1s 11boro HeoOX1AHO BUKOPUCTOBYBATH Cy4acH1
METOJM Bizyasizaili 00’€KTIB, OCKIIbKM 3 BHUKOPHCTaHHSM 3aCTaplIUX aJlTOPUTMIB,
HaBITh HAWTIPOAYKTHUBHIIII OOUMCIIOBAJIbHI MAIIMHU HE 3MOXYTh OyTH e(DEeKTHBHUMH.
HoBi mMeToau € OinbIl ONTUMI30BAaHUMHU Ta MPUCTOCOBAHUMHU JUIsI pOOOTH 3 HOBUMHU
TEXHOJIOT1SIMU OOYHCIIEHHS B Cy4acHOMY arnapatHoMy 3abe3nedenHi, Tooto ix KKJ]I crae
3Ha4HO BUIIMM. [{e 0co0JMBO MOMITHO y TOPIBHSHHI X MpOayKTUBHOCTI. Hampukian,
aHaJll3 BUKOPUCTAHHA PECypCiB Ipoliecopa IpU peHAEPUHTY 300pakeHHs 1151 CTBOPEHHS
CUMYJIALII /i€ Hee(peKTUBHE BUKOPUCTAHHS pecypciB Oyje HampsiMy BIUIMBAaTH Ha 4Yac
BUKOHAHHS 3371a4i. AGO X KUIBKICTh KajpiB B ceKyHay (anri. FPS), skmo MoBa ife mpo
PEHJIEPUHT B PeaIbHOMY 4aci, HalpUKJIad, iIrpax, J0JaTKax BIPTyalbHOT a00 10JaTKOBO1
peanbHOCTI. TakuM UYMHOM, BHUKOPUCTAHHSA CYYaCHHX OINTHMI30BAaHUX METOMIB
Bi3yauti3allii 36KOHOMHTH SIK 1 YaC OOUYHMCIICHb, 1110 3MEHIIIY€ BUTPATH Ha BUKOHAHHS 3a/1a4,
Tak 1 HaJacTh KOPHUCTyBady Habarato OUIbII PEaTiCTUYHUN TPOIYKT, SKHM 3MOMKE
MpaIlOBaTH MJIABHO 1 HA HEHAWHOBINIOMY O0UYHCIIIOBAILHOMY 00JIaIHAHI.

O0’eKTOM J0CTIIKEHHA € CUCTEMH Bizyai3allii 00’ €KTiB B IrpOBOMY PYIIIii.

IIpeameTom gocaiazkeHHs1 € CTOCOOU Bizyasizallii TEKCTYp B iIrpPOBOMY PYIIIi.

Meta poboTH: JOCIIKEHHS CIOCO0IB Bizyasizallii 00’ €KTiB 3 BUKOPHUCTAHHSIM
ITPOBOTO PYIIIiA Ta PO3pOOKa BIACHOTO CIOCO0Y BiAOOpakKeHHs pelbe(HUX TEKCTYp 31
30epeKEHHSIM SIKOCTI 300pa’KEeHHS.

HaykoBa HoOBH3HA. 3ampomoHOBaHMI CHOCIO Bi3yamizamii 00'€kTiB 3
BUKOPUCTAaHHAM 1HTepdecy rpapiqyHoro sapa Juisl iIrpoBOro PYIUis BiAPIZHIETHCS TUM,
110 3a JIONIOMOT'0I0 BEKTOPIB HOPMaJIi IMITY€ pesibeHICTh 00’ €KTY, 1 TAM CAMUM 3HAYHO
3MEHIIY€ KUIBKICTh TMOJITOHIB Ta, BIAMOBIIHO, MiJBUINY€E MPOAYKTHUBHICTH CHCTEMHU
Bi3yaJizailii B IJIOMY.

IIpakTH4YHAa WiHHICTH TOJSATa€ B MOKJIMBOCTI 3HAYHOTO MPHUCKOPEHHS poOOTH

CHUCTEMHU Bi3yaiizailii, 0 JO03BOJIUTh 3MEHIIUTH BUTPATH HA PEHICPUHT aHIMAIIii,
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HalpuKiIaa, TMPU BUKOPUCTAHHI JJII CTBOPEHHS 300paxeHb s  (inbMiB  abo
MyIbThUTBEMIB. [[J151 cucTeM, Kl reHepyIoTh 300pakeHHsI B pealbHOMY 4aci, B irpax Ta
J0J1aTKax JOTOBHEHOI peaibHOCTI, 3alpONOHOBAHUM CrOCiO MO3BOJIUTH MPAIIOBATH Ha
BIJIHOCHO 3acTapijioMy 00JIaIHaHHI, 10 301UIBIIUTh KUIBKICTh KOPUCTYBaYiB.

Amnpo0anis pe3yiabraTiB Aucepramii. [lonoxenns gaHoi po6OTH Ta MPOMIXKHI
pe3yJIbTaTH JIOTIOBIIAJIMCH 1 OOTOBOPIOBAIMCH HA HACTYITHUX KOH(PEPEeHITIAX:

- [cHyIOU1 Ta BUKOPUCTOBYBAHI CITIOCOOM Bi3yalli3ailii 00’ €KTiB Ta pe3yJbTaTH

ix omruMizaiii OyiaM pO3MNIAHYTI HAa HAYKOBHX KOH(EpEHINi MaricTpaHTiB Ta

acmipanTiB «lIpuknanna maremaruka ta komm totuary [IMK-2023 (Kwuis, 28-30

nucronazna 2023 p.)

- VI MixnaponHna HaykoBa KOH(eEpeHIiss «3100yTKHM Ta JTOCATHEHHS

npukiIagHuXx Ta @yHnaMmentanbHux Hayk X XI cromitrsa» (08.12.2023; m. Yepkacu,

VYkpaina).

CrpykTtypa Ta 06car podoru. Marictepcbka AucepTallisl CKIaJaeThCs 3 BCTYILY,
YOTHUPHOX PO3/iTiB, BACHOBKIB Ta AoAatkiB. [ToBHUi1 00csr auceprartii — 95 cTopiHOK, y
TOMY YHUCJI1 /5 CTOPIHKM OCHOBHOTO TEKCTY, 22 pUCYHKH, 21 craii mpe3eHTarii.

¥ Bty po3riisiHyTO 00J1aCTi BAKOPUCTAHHS ITPOBUX PYIIIiB Ta Cy4acH1 Ciocoou

PEHIEPUHTY pealiCTUYHOTO 300paKEeHHSI.

Y nepmomMy po3aiii po3risSHYTO ICHYHOYl COocoOM Bizyanmizailii pi3HOMaHITHHX
00’€KTiB y irpoBuX pymiisix. Onucani iXx nepeBaru Ta HeJI0JI1KH, TPUKIIad BUKOPUCTAHHS
Ta 0a30B1 KOHLEILII poOOTH.

Y apyromy po3jiii OMUcaHi CX0XkKi CIOCOOU CIPOIIEHHS 00’ €KTIB.

B TpethoMy po3Miai BUKIIAJEHA TEOpPiss poOOTH 3ampONOHOBAHOTO CIIOCO0Y Ta

BILJTUB OCBITJICHHS Ha BIOOpPaKEHHS TEKCTYPH.

B deTBepTOMY pO3/idl OMKCAaHI IHCTPYMEHTH POOOTH Ta MOPIBHSHI pe3yJbTaTh

poboTH PpO3po0JIEHOTO CHoco0y Ta ICHYKOYOTO, 3ayBa)K€HI MepeBard Ta HEHOJIKH

KOYKHOTO 31 CIIOCOOIB.

Kiro4oBi cj1oBa: irpoBuil pyIiii, Bizyaiisamis 00’ €KTIB, pEHIEPUHT, KOMII IOTEpHA
y 5 y 9

rpadixa.



ABSTRACT

Actuality of theme. Modern games, animations, and simulations created, among
other things, with the help of game engines are becoming more and more close to reality
in terms of their visual component. To achieve this, it is necessary to use modern methods
of object visualization, since even the most productive computers will not be able to be
effective using outdated algorithms. New methods are more optimized and adapted to
work with new computing technologies in modern hardware, meaning that their
efficiency is much higher. This is especially noticeable when comparing their
performance. For example, analyzing the use of CPU resources when rendering an image
to create a simulation where inefficient use of resources will directly affect the task
execution time. Or the number of frames per second (FPS) when it comes to real-time
rendering, such as games, virtual or augmented reality applications. Thus, the use of
modern optimized visualization methods will save both computing time, which reduces
the cost of performing tasks, and provide the user with a much more realistic product that
can run smoothly and on the latest hardware.

The object of the research is object visualization systems in a game engine.

The subject of the research is ways to visualize textures in a game engine.

Purpose: to study the ways of visualizing objects in the game engine and to

develop our own way of displaying relief textures while maintaining image quality.
The scientific novelty of the work The proposed method of visualizing objects
using the graphics kernel interface for a game engine differs in that it simulates the
relief of an object using normal vectors, and thus significantly reduces the number of
polygons and, accordingly, increases the performance of the visualization system as
a whole.

The practical value lies in the possibility of significant acceleration of the
visualization system, which will reduce the cost of rendering animation, for example,
when used to create images for movies or cartoons. For systems that generate images

in real time, in games and augmented reality applications, the proposed method will



allow working on relatively outdated hardware, which will increase the number of
users.

Work approbation. The provisions of this work and intermediate results were

reported and discussed at the following conferences:

- Existing and used methods of visualization of objects and the results of their
optimization were considered at the scientific conference of undergraduate and
graduate students "Applied Mathematics and Computing” PMC-2023 (Kyiv,
November 28-30, 2023)

- VI International Scientific Conference "Achievements and achievements of
applied and fundamental sciences of the XXI century" (08.12.2023; Cherkasy,
Ukraine).

Structure and scope of the work The master's thesis consists of an introduction,
four chapters, conclusions and appendices. The total volume of the thesis is 95 pages,
including 75 pages of the main text, 22 figures, 21 presentation slides..

The introduction discusses the areas of application of game engines and modern

methods of rendering realistic images.

The first chapter discusses the existing methods of visualizing various objects in

game engines. Their advantages and disadvantages, examples of use, and basic

concepts are described.

The second section describes similar methods for simplifying objects.

The third section describes the theory of the proposed method and the effect of

lighting on texture display.

The fourth section the tools and compares the results of the developed algorithm

with the existing one, and notes the advantages and disadvantages of each method.
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