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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTumizauis 06YUCII0BAIbHUX BUTPAT B 3aBJIaHHSIX KOMIIIOTEPHOI rpadiku.

Ha3sBa po6oTH aHIJIilICbKOIO:

Optimization calculations in computer graphics problems.

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIIIKEHHS - CTBOPEHHS rpaiyHMX 00'€KTIB HAa OCHOBI pillleHHSI 00YNCIIOBAILHUX 3aBIaHb. [IpenMmer
IOCJIiIPKEHHS - 3MEHIIEHHS KiJIbKOCTi 004K CIII0BATIbHUX ONepalliil mpyu cTBOpeHHi 3D-06'eKTiB 3acobamu
KOMIT'toTepHoi rpadiku. Metonu nocmimkeHs. 111 TOCSITHEHHS TOCTaBJIeHOi B pOOOTi METH BUKOPUCTAHI TaKi
METOJIY OOCJiIpKEHHS: aHali3y - AJ1s1 BU3BHAaY€HHS HayKOBOTO 3aBJIaHHS; JIiHIIHOI anre6pu - 111 OTPUMaHHS
(opMasbHOrO pillleHHs IpY BU3HAYEHH] TOYKY NIePEeTUHY 00'€KTa CLIEHU Ta IPOMEHIO; METOIY iHTEerpaJbHUX
064nCIIeHb TIPU PillleHH]i 3aBJaHHS OCBITIEHOCTI CLIEHH; iMITalliltHOTO MO IOBAHHS - [IJIs1 IIePEBiPKU aeKBAaTHOCTI
MaTeMaTU4YHUX MOJieJiell Ta OliHIOBaHHS e(PeKTUBHOCTI. MexXi focimkeHHs. B po6oTi BBaXKaeThCs, 1110
KOMIT'IOTE€PHI 3ac00M 00JIaIHAHI BiATIOBiHMM anapaTHMM Ta IPOrPAaMHUM 3a0€3I1€UYEHHSIM, IO LO3BOJISIE
BUKOHYBAaTU HEOOXi[HI po3paxyHKU. HaykoBa HOBM3HA OJlep>KaHUX PE3YJIbTATiB MIOJIAra€ B TOMY, IO B AOCJIiIKEHHI:
- Ha OCHOBI aHaJIi3y iCHyI04Oro IpOrpaMHOro 3abe3leuyeHHs! po3p06JIeHO METOLMKY CTBOPEHHS (OTOpeaniCTUYHUX
aHIMOBAHUX 300Pa’KEHb, SIKA BiIPi3HSETHCS Bif] iICHYIOUMX [IOCIIJOBHICTIO BUKOPUCTAHHS OIepalliil B IPOrpaMHUX
nakeTax Ta MiHiMaJbHUMU YaCOBUMU BUTPATaMU; - BIEPIIE PO3POOIEHO YACTKOBY METOAMKY BU3HAUYEHHSI ITy4YKa
IIPOMEHIB, IO BiZlOMBAIOTHCS Bifl IPUMITUBY 00'€KTa CLIEHHU, SIKUI TIOJAETHCS Y 6APULIEHTPUYHMX KOOPAMHATAX, IO €
iHBapiaHTHMMU 10 apiHHMX IEPETBOPEHB 00'€KTA Ta MOXKYTb Ha/laBaTU JOAATKOBY iH(popmallito Ipo TEKCTYpPHi
KOOPAMHATH CUHTE30BaHOI MOJEJI; - IPOAHaIi30BaHO MOXKJIMBI TUIIY T€OMETPUYHUX TPUMITUBIB Ta BU3HAYEHO, 11O
TPUKYTHUK € TaKUM, IIPU 3aCTOCYBaHHI SIKOTO B MOZ€JII0OBAHHI Bi[I0yBaeThCs HAalIMEHIIA KiJIbKICTb PO3PaxXyHKiB I1p1
HaNGi/bIIIN IPaBUIIbHIN reomMeTpii; - yI0CKOHAJIEHO METOAUKY BU3HAUEHHSI OCBITJIEHHSI CUHTE30BaHOI'0 00'e€KTa
CLIEHM Ha OCHOBI pillleHHS iHTerpajbHOrO PiBHSIHHA OCBIiTJIEHOCTI Ty dpenronabma 2 pofy Ha OCHOBI IPUBEIEHHS
K iHTerpasy BU3BHa4€HHsI KiJIbKOCTi IIPOMEHIB, 110 Bil0MBAIOThCS 06'€KTOM Ha OCHOBI MeTony MoHTe-Kapio; -
3aIpONOHOBAHO 3aCO0U NapaseIbHUX OOYMCIIEHD [JIs1 SMEHIIEHHS 4acy PO3PaxXyHKY 3alIPOIIOHOBAHOI MOAEi

ocBiTyieHOCTi. Ofep>kaHo YMCesbHi IOKa3HUKU OLiHKU e(eKTUBHOCTI 3alIpOIIOHOBAaHUX MOjieJel.

Pedepar aHIJIiHCBKOIO:

The aim of the study is to reduce the computational time when creating photorealistic images. To achieve this
goal, the following research objectives are defined: - to analyze methods of creating photorealistic images by
modern computer systems, on the basis of which to determine the most capacious in the computational plan of
the problem; - to determine the task during the computation and on the basis of their decision to develop a partial
method for calculating the image of the scene by typical primitives; - to offer a generalized model of calculations
for creating photorealistic images based on known and accessible software and hardware solutions; - to develop
the information technology of computing, which allows obtaining photorealistic images and provides the least
amount of carrying out of settlement operations. The object of research is the creation of graphic objects based on
the solution of computational tasks. The subject of research is the reduction of the number of computational
operations when creating 3D objects by means of computer graphics. Research methods. To achieve the goal set in
the work, the following research methods were used: analysis methods is assumed to determine the scientific
problem; linear algebra is assume to obtain a formal solution in determining the point of intersection of the object
of the scene and beam; methods of integral calculations in solving the problem of illumination of a scene;
simulation is assumed to check the adequacy of mathematical models and to evaluate the effectiveness. Study
boundaries. It is believed that computer facilities are equipped with appropriate hardware and software that allows
you to perform the necessary calculations. Scientific novelty of the obtained results is that in the study: - on the



basis of analysis of existing software, a technique for creating photorealistic animated images is developed, which
differs from the existing sequence of operations in software packages and minimal time expenditures; - for the
first time, a partial method for determining the ray of beams reflected from the primitive object of the scene,
which is presented in barycentric coordinates, is invariant to affine transformations of the object and can provide
additional information about the textural coordinates of the synthesized model; - the possible types of geometric
primitives are analyzed and it is determined that the triangle is such that in the application of which in the
simulation the least amount of calculations occurs at the greatest correct geometry; - the technique of
determining the illumination of a synthesized object of a scene based on the solution of the integral equation of
illumination of the Fredholm type 2 on the basis of the reduction of the number of rays reflected by the object on
the basis of the Monte Carlo method is improved; - a parallel computing facility is proposed to reduce the
calculation time of the proposed model of illumination. Numerical indicators of estimation of the efficiency of the
proposed models are obtained.
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