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Bisyaustisauii
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Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOLEC HAHECEHHS TEKCTYP [JIs1 CUHTE3Yy 300pakKe€Hb METOLOM 3BOPOTHOTO TPACyBaHHS B
crucremax Bisyasizauii TpeHakepiB TPaHCIIOPTHUX 3aC06iB. MeTa JoCiiKeHHs - po3po0Ka METO/IiB Ta allapaTHUX
3ac00iB HAaHECEHHSI TEKCTYp 3 YCyHEHHsIM eeKTy ajliacuHra Jijisi CUHTe3y 300pakeHb MeTOJ0M 3BOPOTHOTO
TpacyBaHHS B CMCTEMAX Bi3yaslidallil peajbHOro 4acy. MeToau NOCiIKEHHS: IPYU IPOBELEHHI TOCIiIKEHD
3aCTOCOBYBAJIMCS METOIM aHAITUYHOI reOMeTPii, Teopii LUPPOBOi O6POOKM CUTHAJIIB, MATEMATUYHUH anapar
anre6pu JIOTiKU. 3aCTOCOBYBAJIMCS METOIM aHAJI3Yy Ta CUHTE3y 00YNCIIOBATIbHIX IIPUCTPOIB IIPU pO3pood1LLi
CTPYKTYpH CIleLIIpoLecopiB. [I71s mepeBipKy Npane3naTHOCTI po3po0byeHUX MOoiesIell Ta METOiB, @ TAKOX J1JIs
3'sICyBaHHS iXHIX XapaKTE€PUCTUK O0yJ1d BUKOPUCTaHI METOAM MAaTEMAaTUYHOTO MOJEJIIOBAHHS. [y lepeBipKu
[IpaLe3saTHOCTi OKpeMUX OJIOKIB CIIeLIPOIeCcOpiB 3aCTOCOBYBasIOCs iMiTalifiHe MmonesnoBaHHs. TeopeTrnyHi i

NPAKTUYHi pe3yJIbTaTu POOOTH B CYKyITHOCTi PO3B'I3yI0Th HAYKOBY 3a/1a4y HAHECEHHS TEKCTYP 3BOPOTHUM



TpacyBaHHsIM. HaykoBa HOBu3HA: 1) Brieple 3alpOIIOHOBAHU METO], aHi30TPOIHOI (PinbTpallii B [IJIOWMHI TEKCTYPH
L7151 387129 CUHTE3y 300pasKEeHHS 3BOPOTHUM TpacyBaHHSM. MeTo iepefi6ayae BUKOHAHHS aHi30TPONHOI (inbTpariii
B IUIOLIMHI TEKCTYPU [1IpY HAaHECEHHI ii Ha TOBEPXHIO TPMBUMIPHOIO 00'€KTY, 1110 AO3BOJISIE YCYHYTU €(EeKT
ajriacuHra rpyu HaHEeCEeHHi TeKCTYyp Ta MiBUIIATY NPOAYKTUBHICTb CUHTE3Y 300Pask€Hb METOJIOM 3BOPOTHOTO
TpacyBaHHS; 2) BIIepLIE 3aIIPOIIOHOBAHI METOAM YIIAKOBKM BEKTOPHUX TEKCTYP TPOCTUX HEPIBHOMIPHUX Ta 3
IOBIIbHUMMU JIiHISIMU po31iny. OCHOBHOIO OCOOJIMBICTIO METO/IB € Te, 1110 BXiiHi JaHi BeKTOpHOI GopMU NOaHHS
[IEPETBOPIOIOTHCS [0 AEPEBONOAIOHOI CTPYKTYpH Ta Opi€HTOBAHI Ha 3alIpONIOHOBAHUI Y pOOOTI METOL aHI30TPOIIHOI
¢inbTparii. 3acTocyBaHHS 3aIIPOIIOHOBAHUX METO/IIB YIIAKOBKU TEKCTYP [103BOJIsIE CKOPOTUTHU 06'€MU NaM'sTi Ipu
30epeskeHHi BUCOKOI pO31iJIbHOI 31aTHOCTI; 3) 3aIIPOIIOHOBAHO METO/ IBUJIKUX OOYMCIIEHb 3BaKEHOTO KOJIbOPY
IIPOEKL{I MiKcesIst 715 3a/1a4 aHi30TPOIHOI inbTpallii TekcTyp. MeTon nepenbdadyae BUKOHAHHS Y IPENPOLIECOPHOMY
4aci 3HaYHOI KiJIbKOCTi CKJIaIHUX OOUMCIIEHD 10JI0 PO3PaXyHKY 3BRXKEHOTO Ha BiINIOBiHY BaroBy QyHKILiIO
KoJbOPY. [Topasnbie 06unceHHs 3BXKEHOTr0 KOJIbOPY MPOEKLii MiKcess 3rilHO 3 METOLOM BUKOHYETbCS i3
IIPOXOZIOM TI0 I€PEBY YIIAKOBAHMX TEKCTYP 6€3 pO3IaKyBaHHA [0 PACTPOBOi GOPMHU MOJAHHS. MeTo, f03BOJIsIE
3MEHIIMTU 064KCIIIOBAJIbHI BUTPATH P HaHECEHHI TEKCTYP 3 OJJHOYACHUM YCYHEHHSIM aJliaCUHTra y peajbHOMY
yaci; 4) ojepkas [OAAIBIINI PO3BUTOK METOJ, aJaITUBHOTO TPACyBaHHS IIPOMEHIB /17151 337ja4 YCYHEHHS KpalloBOro
aniacuHra. Ha BigMmiHy Bifi icHyI04MX, ME€TOZ, BUKOPUCTOBYE 3alIPOTIOHOBAHUI KPUTEPill BUOOPY KiJIbKOCTI piBHIB
PO30MBKH, 110 BPAaXOBY€ NIapaMETPY CUCTEMHU BifJOOPaKEHHS I KyTOBY IIOXMOKY OKa JIIOAMHU. BUKoprucTaHHs
METO/ly J03BOJISI€ 3MEHIIUTY 004MCIIIOBAJIbHI BUTPATH IIPY CUHTE3i 300paskeHb METOJJOM 3BOPOTHOTO TPaCyBaHHSI.
CrymniHb yIpOBa/IKE€HHS - HAYKOBi pe3yJIbTaTy, OTPUMaHi IiJl 4yac BUKOHAHHS JUCepTaliiiHOl po60TH, BUKOPUCTAHO
IIpu MojepHisauii cucremu BinobpaxkeHHs iHpopmanii B HLIYBK3 m. €BnaTopis (akt BpoBamxkeHHs Bif 13.12.09), a
TaKO3X OYJIM BIPOBAJKEeHi B HaBYaJIbHUII IIPoLieC XapKiBChKOro HalliOHAJIbHOTO YHIBEPCUTETY PajlioeIeKTPOHIKU
(axt BnpoBamxeHHs Big 14.12.10). Cpepa BUKOPUCTAHHS - HA MiANIPUEMCTBAX YKPaiHu /11 CTBOPEHHS CUCTEM
Bizyasizaliii TpeHakepiB TPaHCIIOPTHHUX 3aCO0iB, [1Jis TPOBAI’)KEHHSI aBTOMAaTU30BaHUX CUCTEM KepyBaHHS
TEXHOJIOTIYHUMU MTPOLIECAMU, [IJIS] SIKMX € BaKJIMBOIO PEAJIiICTUYHICTh CUHTE30BaHUX 300pa’ke€Hb, y HABYAJIbHOMY
npoleci npy niArotosui ¢axiBLiB y raay3sx IPOeKTYBaHHS O0YUCIIOBAIbHOI TEXHIKM Ta IOOYAOBU CUCTEM
BidyaJiizaliii peaJibHOTrO 4Yacy.

2. Research object - the process of texture mapping for image synthesis using ray-tracing in visualization systems
for vehicle simulators. Research target - development of methods and application-specific processors for texture
mapping with anti-aliasing for image synthesis using ray-tacing in visualization systems. Methods of research:
methods of analytic geometry, digital signal processing theory, mathematical tools of boolean algebra. In order to
verify operability of the developed models and methods, as well as to determine their characteristics there have
been used methods of mathematical modeling. To verify the blocks of application-specific processors simulation
and verification were used. Theoretical and practical results solve scientific problems of texture mapping using
ray-tracing. Scientific novelty: 1) method for anisotropic filtering in the texture plane for image synthesis using
ray-tracing is proposed for the first time; 2) methods for simple uneven vector textures and vector textures with
arbitrary boundary lines are proposed for the first time; 3) method of rapid calculation of weighted color of pixel
projection for anisotropic texture filtering tasks is proposed, 4) adaptive ray-tracing method is received further
development for the edge anti-aliasing tasks. The degree of implementation - the scientific results obtained in the
thesis were used to upgrade the display information system of Eupatoria Space Center (the act of 13.12.09) and
were introduced into the educational process of Kharkov National University of Radio Electronics (the act of
14.12.10). The scope of use - for Ukrainian enterprises to create visualization systems for vehicle simulator, for the
development of automatic process control systems for which realism of synthesized images is critical, in the
educational process in the fields of design and construction of computing systems and real-time 3D visualization
systems.
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