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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX pyOpHK: 50.09.31

Tema gucepranii:
1. Mogzeni i cTpyKTypu NpucTpoiB (pop-MyBaHHs 300pa’keHb CBITJIOBUX i TIHBO-BUX €(EKTIB Y CUCTEMaXx Bisyasisallii

TPEHaXepiB TPAHCIIOPTHUX 3aCO6IB

2. Models and structures of light and shadow effects image synthesis de-vices in visualization systems of ve-hicle
simulators

Pedepar:

1. Inceprarlist pUCBAY€HA IUTAHHSIM [100YI0OBU CIIELTIPOLECOPIB 11 (POPMYBaHHS 300pPa>KE€HHSI CBi-TJIOBUX i
TiHbOBUX €(EKTIB y CUCTeMaXx Bidyasli-3allii TpeHakepiB TPAaHCIOPTHUX 3aCO0iB, 110 CUHTE3YIOTh 300paKEHHS
METOJIOM 3BOPOTHOTO Tpa-CyBaHHs. Y poOOTi 3aITPOIIOHOBAHO MaTEMAaTUYHY MOJEJIb CUHTE3Y 300pakeHb Kepel
CBiTJIa IOBiNIBHOI CIIPSIMOBAHOCTI 3 ypaxyBaHHSIM e(eKTiB po3ciloBaHHs B aTMocdepi. BukopucranHs mogneni
IO3BOJISIE HAIIOBHUTH CLI€HY CBITJIOBUMU €(EKTaMY, i, SIK HACJIAOK, MiIBULIUTY PealiCTUYHICTh CUH-T€30BaHOTO
300paskeHHSI. 3alIpONIOHOBAHO MeTOoJ, KIacu(iKaliifHOro OIMCy TIHBOBOTO IIPOCTOPY i Ha IOTO OCHOBI aJITOPUTM
CUHTE3y 300pakeHHs TiHeH, 10 POPMYIOThCS pesibePoM. BUKOPMCTaHHS METOZY [103BOJISIE: CUHTE3YBaTH
300paKeHHS TiHEH Bifl pesibe(y K Ha caM pesibed, Tak i Ha 06'eK-THU CLIEHU; CKOPOTUTHU 3arajbHy KilIbKiCTb 064YMC-
JIEHb y peajIbHOMY 4aci, IO Ja€ MOXKJIUBICTb 30i-JIbIINTH IPOAYKTUBHICTh CUCTEMH Bi3yasizallii. 3arrpornoHoBaHO

METOJ, CKaHyBaHHSI TiHbOBUX Qiryp 006'eKTiB, IO pyXaloThCsl. BUKOpHCTaHHS METOy LO3BOJISIE B peaIbHOMY 4aci



(opmyBaTu 306paskeH-Hs TiHEN BiJl 00'€KTIiB CLI€HH, IO PyXaIOThCs, Ha pesibed, iHII 00'€KTU CLIEHU i cCaMUX Ha
cebe. Pe3ysibTaTul OCTiKeHb Oy BUKOPUCTaHi IPU MoJiepHisalii 1iudposoi cucte-mu Bizyasnisalii aBiarifiHoro
tpeHaxkepa KTC Ty-154M B V]I YCUTI'A, m. Kuis.

2. The thesis is devoted to issues of con-struction of application-specific processor for light and shadow effects
image synthesis devices in visualization systems of vehi-cle simulators. The mathematical model of image
synthesis of arbitrary-oriented light sources is offered, which takes into account disper-sion effects in an
atmosphere. Use of model allows to fill a scene with light effects, and as consequence, to increase visual per-
ception of the synthesized image. The method of the classification description of shadow space and on its basis an
image synthesis algorithm of the shadows formed by a relief is proposed. Use of a method allows the fol-lowing
benefits: ability to synthesize images of shadows from a relief both on a relief, and on objects of a scene; reduction
of total amount of calculations at real time due to fulfill-ment of a part of image synthesis calculations at a
preparation stage, which, in turn, allows to increase performance of visualization system. The problem of "cap-
ture" of light sources is considered. The offered decision allows to remove the alias-ing phe-nomenon at the stage
of image synthe-sis of light sources. The problem of scanning of moving objects is considered. The offered decision
allows to synthesize in real time the images of shadows from moving objects on a relief, on the other objects and
on them-selves. The results of the research were used at modernization of digital visualization system at flight
simulator KTS TU-154M in UG USCGA, Kiev.
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