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1. BucokonpoayKTUBHI METOH i arniapaTHO-IIPOrpaMHi 3aco6y peasicTUYHOI IIPOCTOPOBOI Bizyasnizauii st cucreM
TPUBUMIPHOI KOMIT'IOTEPHOI rpadiku

2. High-performance methods and their hardware-software realizations for realistic spatial visualization in
computer 3D graphics systems

Pedepar:

1. Inceprauiiina po60oTa npucBsyeHa npobseMi NifpuiieHHs epeKTUBHOCTI i IPOAYKTUBHOCTI 3aC0O6iB peasicTU4HOI
npocTopoBoi 3D- Bisyanizauii 17151 064MCII0BAIBHUX CUCTEM TPUBUMIPHOI KOMIT'I0TepHOi rpadiku. CHopmyab0BaHO
y3arajibHeHUM Migxiz, 10 BUPIilIEHHS NPOo6aeMU NPOCTOPOBOi 3D- Bidyasnisaliii, 1110 J03BOJIIE BUKOPUCTATH HOTO J1s1
PO3pPOOKU CTPYKTYPHO- aJITOPUTMIYHUX 3aCO0iB pearizanii cuctem mpocTopoBoro 3D- cuHTe3y 300paXkeHb.
3aIpoIIOHOBAHO y3arajabHEHi CTPYKTypU CUCTEM IIPOCTOPOBOi 3D~ Bisdyasisallii i OCHOBHI eTanu cuHTe3y 3D-
300paKeHb y HUX. YIIepIIe po3pOo0JIeHa i 3alIpONIOHOBAaHA 3arajlbHa KOHLENIis OAaHHs TPUBUMIPHOI JUCKPETHOI
006'eMHOI cLieHu i cuHTe3y 3D- 306paskeHb /17151 BOKCEJIbHUX CUCTeM 06'eMHOI IpocTOpoBoi Bidyanisauii. Ha ii ocHOBI

PO3p006JIEHO y3araJabHEHU METO, BUPILIEHHs] CTATUYHOI 3a71a4i CUHTe3y 06'eMHOro 3D- 300paskeHHSI IUCKPETHO]



BOKCEJIbHOI CLIEHH, 3aITPOIIOHOBAHO SIKICHO-a[,€KBATHE MIOJAHHS XapaKTePUCTHUK BOKCEJIiB 00'eKTiB. Ha 6a3i
PO3po6JIeHNX 3aC00iB 3alIpOIIOHOBAHA y3arajbHeHa apXiTeKTypa CUHTe3y 00'éMHOTro 300paskeHHs! Y BOKCeJIbHil 3D-
00'eMHii1 cucTeMi Bidyasisallii /7151 BUCOKOIIPOAYKTUBHUX ITPAKTUYHUX peaisaliil Takux cucTeM. Yrepie
PO3p006JIEHO y3arajibHEHUN MeTo, LU(PPOBOi allpoKcUMallii IpOCTOPOBUX rpadiyHmx 3D- NpUMITHUBIB 1151 06'eMHUX
3D- nucnneis, po3po6JieHi BUCOKONIPOLYKTUBHI aJITOPUTMHU TeHepallii BOKCEIbHOTO NOJaHHs 6a30BUX rpadiyHux
3D- npumituBiB. Po3pobiena moaudikaliis pouenypy NouUyKy epeTuHaHb IPOMEHIB 3 00'€KTaMU CLIEeH, 1110
IO3BOJISIE MiABUILMTY IIBUIKICTD i BUKOHAHHS IIpY 6araTONOTOKOBUX OOYMCJIEHHSIX. 3allpOIIOHOBAHO METOJUKY
BU3HAYEHHS 3arajibHOi 4aCOBOI CKJIAIHOCTI TPACyBaHHSI IPOMEHIB, 110 1a€ MOXKJIMBICTb BUOOPY paliioOHATbHUX
TeXHIK pelTpelcuHIy. 3aIpolIOHOBaHi HOBi (P OPMHU Bi3yaIbHOTO IICEBO-TIPOCTOPOBOTO MoAaHHs iHdopMalii y
crieliiasnizoBaHux iHpopmMaliiHUX cucTeMax, 3allpOIIOHOBAHO 3aCc00y anapaTHOi NiATPUMKMU Bidyasisallii y cucremax
aHali3y i 06poOKM HayKOBUX AaHuX. Ha 0CHOBI pOo3p06JIEHOr0 aIFOPUTMIYHOTO 3a6€311€4EHHSI CUHTE3Y i TEXHOJIOTII
GPGPU po3po61eHO apXiTeKTypH CUCTEM anapaTHoi MiATpMMKHY reHepatii 3D- rpadiuHuX IPUMITHUBIB 06'eMHOrO
KOHTEKCTY 1711 CUCTeM 00'€MHOI IIPOCTOPOBOI Bidyasizaliii, peasicTiuuHoi 3D- cTepeo Bidyasisallii TpUBUMIpHUX
CLIeH [IPMCKOPEHUM METO/IOM TpacyBaHHsI IPOMEHIB i reHepauii 3D- nceBo cTepe0300paXkeHb A1
BHCOKOIIPOAYKTUBHOTO CUHTE3Y 300pa’keHb y cuctemax 3D- mpocTopoBoi Bidyasnisaliii. BuUKoHaHO npakTUyHi
PO3pOOKU CUCTEM KOMIT'IOTepHOI rpadiky, BipTyaspHOro 3D- MOJIe/II0BaHHS i CUMYJISITOPA TEXHOJIOTIYHUX MIPOLIEeCiB

Ha OCHOBI 3alIpOIIOHOBAHMX BMCOKOIIPOAYKTUBHUX 3aCO0iB, 110 Mg TBEPAUIM iXHIO BUCOKY €(PEKTUBHICTb.

2. This thesis is devoted to the problem of increasing the efficiency and performance of the means of realistic
spatial 3D-visualization for three-dimensional computer graphics systems. A generalized approach to solving the
problem of spatial 3D-synthesis and visualization was formulated. It can be used in developing structural and
algorithmic tools for realization of spatial 3D-synthesis and visualization systems. The thesis provides generalized
structures and basic stages of spatial 3D-visualization systems. This paper is the first to propose a general concept
of representing a three-dimensional discrete volumetric scene (the world) and 3D-image synthesis for voxel
systems of volumetric spatial visualization. The concept was used to develop: a generalized method of solving the
static problem of the discrete voxel world volumetric 3D-image synthesis and a model of visual features of voxel
representations of 3D-scene objects. A generalized architecture of volumetric image synthesis in a voxel 3D-
visualization system has been suggested. A generalized method of digital approximation of graphic spatial 3D~
primitives for volumetric 3D-displays has been originally developed. It was used to develop high-performance
algorithms for generating the voxel representation of basic graphic spatial 3D-primitives, which help to increase
visualization performance. The acceleration technique of ray tracing methods has been improved by modifying the
procedure of searching the ray intersection with AABB, which allows increasing its speed during multithreaded
computations. A method for defining the total time complexity of ray tracing has been provided, making it possible
to choose a retracing technique under uncertain or limited technical requirements to 3D-visualization system
resources. The developed synthesis algorithms and GPGPU technology were used to work out the architectures of
high-performance hardware support systems of generating 3D-graghic primitives for the systems of volumetric
spatial visualization, realistic 3D-stereo- visualization of 3D scenes using a fast method of ray tracing and
generation of 3D-pseudo stereo-images with algorithms adapted for parallel implementation. The new forms of
visual pseudo-spatial representation of information have been developed that will help to increase the
performance, informativity, convenience and quality of data visualization and identification in specialized
computer systems. The described means of parallel hardware support can be implemented for synthesis and
visualization of images in the real time systems of research data analysis and processing. The suggested
architecture-algorithmic tools were used for practical development of systems of computer graphics and 3D-
modeling and a simulator of technological processes, and their high performance was confirmed.
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