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PE®EPAT

Marucrtepckas aucceptanus: /3 CTpaHHIbI, 26 PUCYHKOB, 2 Tabmuibl, 33
MCITOJIb30BAaHHBIX UCTOYHHKA, 3 TIPHIIOKEHUS.

BUPTYAJIbBHASI PEAJIBHOCTb, CUCTEMA BU3YAJIU3ALINY,
[TIOJIMTOHAJIBHA S TPAD®UKA, BOKCEJIb, OKTOJIEPEBO,
TPACCHUPOBKA JIVUEIA.

OO0beKT uccjiel0BaHuA - 00bEKTHl BUPTYaIbHOM PEaTbHOCTH.

Hean padoThl: pazpaboTKa MOJEIN NPECTABICHUS O0BEKTOB BUPTYaIbHOM
pEeaIbHOCTH, HCIIONB3YIOIIEH OJHO TpEeACTaBIeHWEe U B Trpaduueckoil, U B
duznyecKoil moJICHMCTEMaX B COCTaBE CHCTEMBl MOJCIHMPOBAHUS B PEATbHOM
BpeMeHH 0osiee 3G (HEKTUBHO, UYEM B KJIACCHUUECKOM BOKCEIBLHOM IMOJXO0/IE, a TAaK¥Ke
METO/1a IOCTPOEHUS U300pakeHUsl, UCIIOJIB3YIOIIETO TaKYI0 MOJIEIb.

AKTYaJIbHOCTh PadoTbl 00YyCIIOBJIEHA KIIOYEBBIMU TpEeOOBAaHUAMH K
pa3pabaTbIBa€MbIM KOMIIBIOTEPHBIM CHCTEMaM MOJEJIUPOBAHUS B PEATbHOM
BPEMEHU W CBSI3aHHBIMM C HUMHU OIPAHMYEHHSAMM CYIIECTBYIOIIMX IOJIXOJOB K
IPEJICTaBICHUIO 0OBEKTOB B BUPTYaIbHOU PEAIbHOCTH.

K nmocromnctBamM pa3paOOTaHHOW MOJENM OTHECEHBI BO3MOXHOCTb
WCIIOJIb30BAHUSI OJHOM MoOJeNu omnucaHus oObeKTa B O0EuX IMOJACHCTEMaxX B
COCTaBE CUCTEM MOJICIIMPOBAHUS B PEATBHOM BPEMEHU: IPAPUUECKON U IMYIISINH
(bU3HMKHY, a TaKKe BBICOKAsi CKOPOCTh pacdy€ToB mpu aUHHBIX MPeoOpa30BaHUIX
OOBEKTOB.

B 1mpouecce aHammM3a NOpOU3BOAMTEIBHOCTH IOJYYEHHOM  CHUCTEMBI
BU3YyaliM3alMi ObUTH CHIEeNIaHbl BBHIBOABI O 3aBUCHMOCTH BPEMEHHU, HEOOXOIMMOTO
JUTSI TIOTTyYeHUS U300pakKeHUs] BUPTYAJIbHOM CIICHBI, OT Pa3IMYHBIX TApPaMETPOB.



PODEPAT

Maricrapckas mpama: 73 crapoHki, 26 wmamoHkay, 2 TaOmimbl, 33
BBIKAPBICTAHBISL KPBIHILIbL, 3 1aaTKa.

BIPTYAJIbHAA  POAJIbHACID, CICTOMA  BI3YAIJII3ALBII,
[TAJIITAHAJIBHAA TPA®IKA, BOKCEJIb, OKTA/IPOBA, TPACIPOYKA
[TIPAMEHAY.

A0'eKkT nacienaBaHHs: a0’ eKThI BIpTyanbHal prabHACII.

MbaTa npanpl: pasnpamnoyka Maadil npajacTayiacHHs ad’ekray BipTyalbHaH
paanbHACII, sSKask BEIKAPBICTOYBae aja3iHae mpajcTayieHHe K y rpadidHaii, Tak 1 ¥
¢iziuHaii majacicTomMax y Ckiaa3e CICTAMbI MaJpiipaBaHHSA Yy pAlaJbHBIM dYace
Oonbin 3(ekThIyHa 3a KiIaciuyHbl HaliraHajdbHBI TMAJbIXOJ, a Takcama MeTaja
1aOyI0BHI BBISIBBI, SIKasi BRIKAPHICTOYBAE TAKyHO MaJIdJIb.

AKTyaJbHacub mpanbl a0yMoOyJjeHa acHOYHBIMI maTpabaBaHHAMI Ja
KaMIT'FOTapHBIX CICTAOM MajdJipaBaHHs ¥ pIajbHBIM Yace | 3BsA3aHbIMI 3 IMi
aOMe)xaBaHHsAMI  ICHYIOUBIX MaAbIXOJay Ja TpajacTayicHHs o0’ekray vy
BIpTyasibHa#l prajbHacIIl.

Jla  Bapracuay  pacmpaliaBaHaid  MajdJil  alHECEHbl  MardybIMacilb
BBHIKApBICTAHHS QJHOM MaJdjl amicaHHs al'ekta ¥ aOed3BIOX MajacicTAMax ¥
CKJIaJ[3€ CICTOM MaJRJISIBaHHS Y pIajbHBIM Yace: Tpadivnaii 1 amyssanbil (iziki, a
Takcama BBICOKasl XyTKacIlb pasiiikay mpbl apUHHBIX NIepayTBapIHHAX a0'eKTay.

VY mpatpce aHanmizy mpaayKIbIAHACII aTphbIMaHail CICTAMBI Bi3yali3allbli
ObLTI 3p00JIeHbI BBHICHOBBI a0 3ajekHACIll 4acy, HeaOXoaHara JJisi aTpbIMaHHS
BBISIBBI BIPTyaJIbHA CIIPHBI, aJ1 PO3HBIX MapaMeTpay.



ABSTRACT

Master thesis: 73 pages, 26 figures, 2 tables, 33 sources, 3 applications.

VIRTUAL REALITY, MODELLING SYSTEM, POLYGONAL
GRAPHICS, VOXEL, OCTREE, RAY TRACING.

The object of research are the objects in virtual reality.

The aim of the work was the development of such model of objects in
virtual reality that will use the same representation in both graphics and physics
subsystems of real-time modeling system more efficiently than classical voxel
technology, and the rendering method that will use such model.

The actuality of the work is due key requirements for developing real-time
modelling systems and corresponding restrictions of existing approaches of virtual
reality objects representation.

The advantages of developed model are: availability to use the same
representation in both graphics and physics subsystems, and high efficiency of
calculations of affine transformations.

In the process of analyzing the performance of the rendering system that
uses such model where made some conclusions about dependency of the time
required to produce an image of virtual scene from various parameters.



