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1. MeTonu Ta 3acobu MifBUILEHHS PEaiCTUYHOCTI Ta IPOLYKTUBHOCT] TEKCTYPYBaHHS y CUCTEMaX KOMITIOTEPHOi
rpadiku

2. Methods and tools of increasing the realism and productivity of texture mapping in computer graphics systems

Pedepar:

1. Y puceprauiiiHiii po60Ti pO3BUHYTO TEOPIlO KiHLIEeBOI Bidyasizallil TPUBUMIpHUX rpadivHuX 00’€KTiB, M0
IIO3BOJIMJIO MiABUILATY ITPOLYKTUBHICTh (POPMYBaHHS 300pa’KeHb Ta iX peayliCTUYHICTb y CUCTEMaX KOMITIOTE€PHO]
rpaiku 3 BUKOPMCTaHHSM HOBUX METO/IiB i 3aC06iB HaKk/IalaHHs TEKCTYP, ix QinbpTpauii Ta imiTalii HepiBHOCTEI.
3anponoHOBaHO METOJ, aHI30TPOIHOI (PibTpallii 3 BUKOPUCTaHHS BarOBUX (PYHKLIN HA OCHOBI rayCiBCbKOi MOZEI
nikcesist 3 ypaxyBaHHSIM POPMU MPOeKIii mikcesis B TEKCTYPHIN IIJIOLIMHI, 0 Ja€ MOXKJIUBICTD HiABUIIUTH TOYHICTD
BM3HAUEHHSI KOJIbOPIB MiKCeJIiB. 3alIpOIIOHOBAHO HOBi (P OPMYJIY BU3HAUYEHHS 06'€MY BifiCikaHHS Tijla 06epTaHHS
KpuBoi ['aycca 11711 BUKOPUCTaHHS y IPOLeci BUKOHAHHS aHi30TPONHOI (isnbTpalii TeKCTyp i3 CyOTEKCENTHOI0
TOYHICTIO, 0 [a€ MOKJIUBICTD MMiIBULINTY PEAJIiCTUYHICTD. Briepiie 3arporoHOBaHO BUKOPUCTAHHS CIELiaJIbHUX

TEKCTYPHUX KapT [JIs1 BU3HAUEHHS BaroBUx KoeillieHTiB TeKCeJIiB [1py BUKOHAHHI aHi30TPOMNHOI QinbTpalii TekcTyp



3aMiCTb OOYMCIJIEHHS iX B peaJIbHOMY 4aci, 15 NiABUIIEHHS IPOAYKTUBHOCTI. 3alIporoHOBaHO Moaudikaliio
MeToy XekbepTa, B sIKiii BUKOPUCTAHO iTepauiiiHi popmynu 115 BUBHAUEHHS KOOPIUHAT TEKCEJIiB, 110 JO3BOJIUIIO
3MEHUIUTHU KiJIbKiCTh apUPMETUYHUX Ollepalliil IpY BU3HAYEHHI TEKCTYPHUX KOOPAMHAT MIiKCEJIsl Ta, SIK HACJiLOK
HiABUIMTY IPOLYKTUBHICTb HA 26%. 3alIpONIOHOBAHO HOBI iTepaliliHi (¢OpMyJI BU3HAUYEHHS [IapaMeTpPiB PiBHSIHHS
eJiirnca npy BUKOHAHHI aHi30TponHOi QinbTpalii, 1o 103B0INIO0 3MEHIINTH KiJIbKICTh apU(PMETUIHUX ONepaLliil Ta
NiABUIIMTY IPONYKTUBHICTb Ha 18%. Briepiue 3aripornoHOBaHO METOJ, TEKCTYpPYBaHHSI, OCOOJIUMBICTD SIKOTO I1OJISATA€E Y
BMKOHaHHI ITPOLIEAyPHUX Ollepalliil B 06'eKTHOMY IIPOCTOPi Ta QisbTpalii B IJIOMKHI €eKpaHa, 10 He NOTpedye
BMKOHAHHSI aHI30TPOMHOI PinbTpalii TEKCTYP, i K HACIiIOK, Ja€ MOXKJINBICTb MiIBULIUTH IPOLYKTUBHICTb 30%.
BusHaueHo nmpu4nHU NIOXUOOK Bi3yasizallii mpy BUKOPUCTaHHI TeXHOJIOTii parallax mapping y noenHaHHi 3
aHi30TPONHOI0 (PiNbTpaLliel0 TEKCTYP Ta 3aIIPOIIOHOBAHO KOMOIHOBAaHUI METOJ, BUKOHAHHS PeJibe(HOro
TEeKCTYPYyBaHHS 3 BUKOPUCTaHHsIM parallax mapping Ta aHi3oTponHoi QinbTpalii, o g03BoJIsie yCYHYTU apTe(aKTH,
XapakTepHi 1711 306paxkeHb, CPOPMOBAHMX LIISIXOM ITO€IHAHHS [IUX TEXHOJIOri. Ha OCHOBI 3aIpOIIOHOBaHUX

METOJiB po3p06JieHO ITPOrpaMHi KOMIIOHEHTH Ta CUCTEMY KiHI1eBOi Bisyasizali.

2. In the thesis the theory of rendering of three-dimensional scenes was supplemented, which allowed to solve the
problem of improving the performance of image formation and their realism in computer graphics systems using
new methods and tools for texture overlay, filtering and simulation of surface irregularities. The author proposes a
method of anisotropic filtering with use the weight functions based on the Gauss pixel model taking into account
the shape of the pixel projection in the texture plane, which makes it possible to improve the accuracy of the pixel
color. This gave the opportunity to increase the accuracy of determining the color of pixels. The author proposes
new formulas for calculating the volume of cutting off the body of rotation of the Gauss curve for use in the
process of performing anisotropic texture filtering with subtextual accuracy. This makes it possible to increase the
realism of anisotropic texture filtering by taking into account the physical properties of the pixel. For the first time
author proposes the use of special texture maps to determine the weight coefficients of texels when performing
anisotropic texture filtering instead of calculating them in real time in order to extract complex calculations from
the computational process and improve the productivity of the texturing process. The use of weight maps made it
possible to increase productivity by 25%. The author proposes a modification of the Heckbert method, which uses
iterative formulas to calculate the coordinates of texels, which allowed to reduce the number of addition and
multiplication operations to determine the texture coordinates of the pixel, and as a consequence, to increase
productivity by 26%. New iterative formulas for determining the parameters of the ellipse equation for calculating
the position of the pixel projection on the texture plane using the Heckbert method are proposed. Their use allows
to reduce the number of arithmetic operations in the computing process and increase productivity by 18%. For the
first time author proposes a method of texture mapping, the peculiarity of which is to perform procedural
operations in the object space and filtering in the screen plane, which makes it possible to eliminate artifacts
characteristic of the methods of texturing in the screen plane and increase the realism of image formation. To
implement the method, the author has developed a new rendering pipeline by combining a set of computational
and graphic shaders. Improving the performance of the rendering of the proposed facilities in relation to rendering
using anisotropic texture filtering is on average 30%. The author proposed a modified parallax mapping method
using a distance map to a surface that differs from the classical use of a modified distance map that takes into
account the visibility of texels, and allows to increase the productivity of relief texturing up to 11%. The author has
found the causes of visualization errors when using parallax mapping technology in combination with anisotropic
texture filtering and proposed a combined method of relief texturing using parallax mapping technology and
anisotropic filtering. The method allowed to eliminate artifacts characteristic of images formed by combining
these technologies by checking texels, which form the projection of the pixel visibility. On the basis of the
theoretical propositions, models, analytical dependences, results of the experimental analysis obtained in the
thesis, the author proposes algorithms and software tools for texture mapping in the systems of highly realistic
rendering of three-dimensional images.
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