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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creliaai30BaHOl BYEHOI paju). [l 64.050.14

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnnuosa, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina
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InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHs: 61001, m. XapkiB, Bys. Kupnuiosa, 2

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 27.41.23

Tema guceprauii:
1. TIlporpaMHoO-anapaTHi 3acobu GpopMyBaHHS 300pakeHb Ta clieljjianbHuX eeKTiB B cucremax Bizyasizarii

TPEHKEPHUX KOMILJIEKCIB

2. Program-technical facilities of images and special effects generation in the visualization systems of training

complexes

Pedepar:

1. O6'eKT BOCIIIPKEHHS: IPOLeC KOMIT'IOTEPHOI'O CUHTE3Yy 300pakeHb I103aKabMHHOI 00CTaHOBKU B CUCTEMaX
Bizyaslizallii TpeHa)XepHUX KOMILJIEKCIB TPAaHCIIOPTHUX 3aCc00iB. MeTa JOCIIiI)KeHHS: pO3pOOKa HOBUX i
YIOCKOHAJIEHHS iCHYI0UMX METOIiB, MOJeJIel] i aITOPUTMiB (POPMYyBaHHS 300paKe€Hb NI03aKAOMHHOI 0OCTAaHOBKU B
peasibHOMY MacuITabi 4yacy i CTBOpeHHS Ha iX OCHOBI IIPOIrPaMHO-TEXHIYHMX CUCTEM [1J1 TPEHa)KePHUX KOMILJIEKCIB
Pi3HOMaHITHUX TPaHCIIOPTHUX 3aC00iB. MeTOIY LOCIIKEHHS: BCi 3arajbHi OJI0KEHHS [ucepTallii 6a3yloTbCs Ha
(yHIAMEHTaJIbHAX OCHOBAX TEOPii 06pOOKYU 300pakeHb Ta KOMII'IOTEPHOI rpadiku. [Ipy npoBefeHHi 1OCiIKeHb
3aCTOCOBYBAJIMCh METO/IM aHAJIITUYHOI reoMeTpii i JiHiiHOI asre6py, METOAM KJIACTEPHOTO aHali3y Ta LUQPOBOi

00po6KY curHailis. JIjis nepeBipky Mpane3faTHOCTiI PO3PO0JIeHNX aJITOPUTMIB 3aCTOCOBYBAJIMCh METOIM



KOMIT'FOTEPHOTrO Ta MATEMATUYHOTO MOJIEIOBaHHS. TeopeTnyHi Ta NPakTUYHi pe3yabTaTu: po3po0eHi Ta
yIOCKOHAaJIeH] y PO6OTi METOAM CUHTE3Yy 300paskeHb, HAaJIaro/I>)KeHHs! crielianbHuX eeKTiB, popMyBaHHS Ta
KOMITaKTHOTO 36€epiraHHs onucy JaHmadTy, JoBeAeHi 0 NPaKTUYHOr 0 BTiJIEHHS, 1110 [103BOJIS€ CTBOPIOBATU
CHUCTEeMM Bi3yasizallii 17151 TpeHaKepHUX KOMILJIEKCiB Pi3HOMaHITHUX TPAHCIIOPTHUX 3aC00iB, 3aCTOCYBaHHS SIKUX
D03BOJISI€ MiIBULIUTY SIKICTb i 3HU3UTY KOWITOBHICTb HABUaHHS, Ta MiABUIIUTY O€3M€Ky KePYBAaHHS TPAHCIIOPTHUMU
3acobamu. HoBusHa: po3pobsieHo HOBUII MeTog, GopMyBaHHS JlaHAMAQTY 3 ypaXyBaHHIM €po3ii Ta po3noainy
I'DYHTIB, IKMI Ha BiIMiHY BiJ] iCHYIOUMX [JO3BOJISIE€ BiITBOPIOBATY PEAICTUYHI MOJEJI LIMPOKOTO IIEPEIIKY
nanpamadTiB. MeTos KOMIIAKTHOTO 36€epiraHHs MOJIiB BUCOT, IKUI Ha BiIMiHY Bifl iCHylI0UMX MeTOZiB 3a6e3nedye
3MEHIIEHHs Y 4 pa3u obcsr nam'sTi, o 3aiiMae nosie. YI10CKOHAJIEHO METO], PO3PaxyHKy OCBITI€HOCT] Bif,
IIPUPOJHYUX i LITYYHUX JIKEPEJI CBiTJIa, 110 Ha BiMiHY BiJ] iCHYIOUMX METO/IB I03BOJISIE CIIPOCTUTH Ta IIPUCKOPUTU
CHHTE3 11 HaKJIaIEHHS CIIeLliaIbHUAX €(eKTiB, sIKi MiJBUIIYIOTh PEAJIiCTUYHICTb 300paskeHHs. OTpuMay NoJaabIni
PO3BUTOK METO/IM PO3PAXYHKY KyTiB OpieHTalii criocrepiraya i Kopekllii reoMeTpuyHOro o6pasy TPMBUMIPHOI CLieHU
3a IOTIOMOTOI0 HEJIiHIMHOrO IePETBOPEHHS, SIKi BiIPI3HSIOTHC BiJl iCHYIOUMX TUM, 110 JO3BOJISIIOTE KOPEKTHO
MOJI€JIIOBAaTH II€PECYyBaHHs TPAHCIIOPTHUK 3aC0O0iB HAa HEPIBHUX IIOBEPXHSX 3 YPaxyBaHHSIM OOMEXEHb IMHAMIUHOI
nyaTdhopMH Ta MiIBUIIUTY TOYHICTh BioOpaskeHHs 1o3aKabiHHOI OOCTAHOBKU 3 YPaxXyBaHHIM OCOGIMBOCTEN 30Dy
moguHy. Ctynide ynpoBamkeHHs: KIT XKBM iMm. O.0. Mopososa; HTY "XIII". Cdepa BUKOPUCTaHHS: CTBOPEHHS

HOBHX Ta MOJI€pHI3allisl iCHyIOUMX CUCTEM Bi3yaJisallii TpeHa)KepHUX KOMILJIEKCIB TPaHCIIOPTHHUX 3aCO0iB.

2. Research object: process of computer image synthesis of outdoor environments in visualization systems for
vehicles training complexes. Research purpose: develop new and improve existing methods, models and algorithms
for imaging outdoor environment in real time and create based on these software and hardware tools for the
training complexes of different ground vehicles. Research methods: All provisions of the thesis is based on the
fundamentals of the theory of image processing and computer graphics. In the research used methods of analytical
geometry and linear algebra, methods of cluster analysis and digital signal processing. A computer and
mathematical modeling is used to check efficiency of the proposed algorithms. Theoretical and practical results:
developed and improved in the methods of synthesis of images, applying special effects, formation and storage of a
landscape's compact description, brought to practical application. It's allows creating a visualization system for a
variety of simulator systems of vehicles. Which use may increase quality and reduce the cost of training, and
enhance the security of driving a vehicle. Novelty: A new method of landscape formation, taking into account the
distribution of erosion and soils, which, unlike the existing models can reproduce a wide range of realistic
landscapes. The method of compact storage heights fields, which, unlike the existing methods provides a decrease
of 4 times the amount of memory occupied by the field. Improved method for calculating the illumination of the
natural and artificial light sources that, in contrast to existing methods of simplifying and accelerating the
synthesis and the imposition of special effects that enhance the realism of the image. Were further developed
methods of calculating the orientation angles of the observer and the correction of geometric image of a three-
dimensional scene using a nonlinear transformation, which differ from the existing order, which allows to
accurately simulate the movement of transport worker tools on uneven surfaces subject to the limitations of the
dynamic platform and improve the accuracy of mapping vnekabinnoy situation taking into account features of
rights. Degree of introduction: Kharkiv Morozov Machine Building Design Bureau; National Technical University
"Kharkiv Polytechnical Institute". Sphere of the use: creation of new and upgrading existing systems simulator
visualization systems of vehicles.
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