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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpPHK: 81.14.10.05

Tema gucepranii:

1. Metonu Ta 3acobu 3apapObOBYBaHHS BUCOKOIETATI30BaHUX TPUBUMIPHUX CLIEH

2. Methods and means for filling highly detailed three-dimensional scenes

Pedepar:

1. O6'exT mocaimKeHHs - npouec 3adpapOOByBaHHS BUCOKOETAII30BaHMX TPUBUMIPHUX CLIEH Ta iX CKJIal0BUX
€JIEMEHTIB; METOI0 POOOTH € MiJIBUILIEHHS IPOAYKTUBHOCTI IIpouecy 3adapO0ByBaHHSI BUCOKOETAI30BaHNX
TPUBUMIPHUX rpadivHUX CLEH 32 PAaXyHOK CIIPOIIEHHS 004K CIII0BATIbHOTO NPOLECY Ta HOTo anapaTHoi MiATPUMKUY;
METOIM TOCJiTKEeHHSI: Teopii Yrnces1, YuCeJbHUX METOMIB Ta iHTepHoJIAlLLii, JiHiliHa anrebpa, chepruyHa reomeTpis Ta
KOMIT'IOTEPHE MOJIeJII0OBaHHS; TEOPETUYHI pe3yJIbTaTU: BIEpIlle 3alIPOIIOHOBAHO 117151 TOOYIOBY CIeLiali30BaHUX
rpadiyHux npouecopiB meTom nopparMeHTHOTO BU3HAYEHHS iIHTEHCUBHOCTEN CKIIAIOBUX KOJIBOPY, KU TO3BOJISIE
posmnapaneienuTy 069NCIIoBaIbHIN HpoLec 3adap6oByBaHHS; pO3pO6IEHO HOBUI MeTOJ, ifeHTrdikarii
BiIOJIMCKIB, SIKUI BDaXOBY€ B3a€MHE PO3TalllyBaHHS BEKTOPiB HOpMaJsel Ta BEKTOpa MiBIIJISXY i 103BOJISIE
NiABUIIWTY JOCTOBIPHICTb ifeHTU]iKallii; 3aIIPONIOHOBAHO HOBi METOJIM AOJATKOBOI TPiaHTyJIsLii, IKi BiIpi3HSIOTbCSA
Bif] iCHYIOYMX CIIPOLIEHVMY PO3PaXYHKaMU; YLOCKOHAJIEHO METOY IIPUCKOPEHOI HOpMaJli3allil BEKTOPIB, AKi

BPaxXOBYIOTh PO3MipU Ta ONYKJICTb MOJIrOHIB, 10 JAa€ MOXKJIMBICTh CIIPOCTUTH OOYMCIIIOBAJIbBHUI ITPOLIEC.



[TpakTu4Hi pe3ysbTaTy MOJAraloTh y PO3pPOOILIi aJrOPUTMIB Ta IPOrPaMHO-aNapaTHUX 3aCO06iB 171 IPUCKOPEHO1
HopMadisanii, chepuiyHOo-KyTOBOi iHTeproLii BeKTopiB, ineHTHdikanii Binbam1cKy Ta 104aTKOBOI TPiaHTyJIsL{,
3aCTOCYBaHHS SKUX 3a0e3Ieuye MifiBUIleHHS IPOLYKTUBHOCTI ITpoliecy 3adapOoByBaHHs, CTPYKTYP KOMIT'IOTEPHUX
cucrtem GOPMYBaHHS 300paXXEHb BUCOKOAETANII30BaHUX TPUBUMIPHUX clieH. CTyIiHb BIPOBA/IKEHHS - OCHOBHI
pesysbTaTi BripoBamkeHo Ha JIT HAI "T'eniit”, na HBII "YkpABia3aka3", Ha HBO "Terpic nioc”, a TaKOX y
HaByasibHUH npouec y BHTY. Cdepa (ranysp) BAKOPUCTAHHS - CUCTEMU KOMIT'IOTepHOI rpadiku, Au3aiiny,

aBTOMOOIIBHI Ta aBialliliHi TpeHaxkepu TOMIO.

2. The object of research is the process of painting high-detailed three-dimensional scenes and their components.
The goal of this work is to increase productivity of the process of painting high-detailed dimensional graphical
scenes by simplifying calculation and its hardware implementation. Research methods are theory of numerical
methods, interpolation, linear algebra, spherical geometry and computer simulation. Theoretical results: first
proposed a method independently calculate the intensity of the color components. This method improve
performance by parallelization of computational process. A new method for identifying highlights is proposed,
which takes into account the relative position vector and normal vector halfway. It can improve the accuracy of
identification. Proposed new methods for additional triangulation, which differs from existing by simplified
calculations. Improved methods for rapid normalization of vectors, that fitting the bumps and landfills, which
allows to simplify the computing process. The practical value lies in developed algorithms, software and hardware
for accelerated normalization, spherical angular interpolation of vectors, identification of flare and additional
triangulation, the structure of computer systems for imaging high-detailed three-dimensional scenes. The stage of
implementation - the main results are used in enterprises "['TI HUU "Tennit", "UkrAviaZakaz Ltd", "HITI® "Terpuc
noc”, and in educational process of VNTU. The field (industry) of use - computer graphics, design, automobile
and aviation training devices and so on.
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