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MOBLIbHU TOAATOK JJIS IEPIHOKYPCHUKA. GPS HABITALIS
MO OHAXT (BYJL IBOPSIHCBbKA) TA JIOTTIOBHEHA PEAJILHICTbD SIK
3ACIB HAJIAHHSI IHOOPMALIL CTYAEHTAM

Boayanos B.®., Kosaomieus O.J. ¢1.341 rp.,
Haykosi kepiBHuKH — cT. BUKJI. [lonkos JI. M., ac. Aci1anos O.M.
Onecbka HaliOHAJIbHA aKaJAeMisi XapYOBUX TEXHOJIOT i

YnockoHasieHHS 1H(OPMAIIHHUX TEXHOJOTIH CTaBUTh TEpPEa OCBITOK HOBI
nuTaHHs. BUTbLIICTh CTYIEHTIB BUKOPHUCTOBYIOTH 1HTEPHET B SKOCTI JOCTOBIPHOTO
mkepena iH(opmarii mpU  BOMY CTHKAIOYHCh 3 TPOOJIEMOI0 TIOXOJ/KEHHS,
JOCTOBIPHOCTI 1 SIKOCT1 MaTepiaiy.

Y cBOw uyepry, APYKOBaHI BHAAaHHSA 3a0€3ME4yl0Th JOCTOBIPHICTH CBOET
iH(opMalIii 3a paxyHOK pemyTallii BUIaBHUIITBA, aBTOPIB 1 OaraTo iHmoro. Ha xainp,
70 1THTEPHET PECYpCIB TaKe MPaBUIIO 3aCTOCYBATH JIOCUTh CKJIAJIHO, L0 MPOBOJIUTH
Hac JI0 TOro, IO JIOBOJUTHCS IOJOBIY COPTYBAaTH 1 OIIIHIOBATH BEJIUKY KUIBKICTh
iHpopMmarii. Ile mpuBOAMTH, HAC A0 TOTO, IO B cy4dacHOMY iHdOpMaliifHOMY
MPOCTOPI € AedIUT AOCTOBIPHUX JKepen iHhopMallii.

VY cyuacHOMY CBITI OCBITa 0€3 3aJly4eHHsI 1HHOBAIITHUX TEXHOJIOT1A HE 3aBXK]IU
BIIMOBIZJa€ TOMY PIBHIO, SIKUH BHUMAaraerbcs BiJl MOJOJAUX (haxiBIlB Oyab-sSKOTO
npodiro. AKTUBHE BIPOBAHKCHHS 1H(POPMALIMHUX TEXHOJOTIA BXKE HE IMPOCTO
npuMXxa, a IiJe BUMOra. 3 pOKy B PIK CTYyJCHTH HaMaraloThbCs 3HAWTHU HOBI, OUIBII
e(eKTHBHI CITIOCOOM 3HAXOIPKEHHS, OTPUMAHHS Ta 3alaM'sTOBYBaHHs 1H(pOpMAIIii.

B pamMkax HamMcaHHs KOMIUIEKCHOTO JMIUIOMHOTO MPOEKTY OyJio TPHIHSTO
pIIIIEHHS] BUKOPUCTATH TEXHOJIOT1T JOMIOBHEHOI peanbHOoCcTi (Augmented Reality, AR)
Juist  OLIbINOi  1HPOPMATUBHOCTI CTYJEHTIB 1 OMNpaIlOBaHHS BEJIUKOI KUIBKOCTI
TEKCTOBHX JaHUX HA CTCHJAX.

TexHo0Tii TOMMOBHEHOT peaTbHOCTI 3/1aTHI MPOEKTYBaTH IUGPOBY 1HHOPMAITiTO
(300pakeHHs, BifieO, TEKCT, rpadiky) Mo3a eKpaHaMHu MPUCTPOIB Ta 00’ €aHYyBaTH
BIpTyaJibHI 00’€KTH 3 peajdbHUM cepenoBuineM. [lomynspHa Kilbka POKIB TOMY Tpa
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Pokemon GO € sckpaBum mpukiaagoMm AR texuosnoriii. [lo3HaiiomuTuch 3
JIOTIOBHEHOIO PEaIbHICTIO MOXKHA 32 JOIOMOTO0 OJHOTO JIMIE cMapT@oHa.

CtBOpeHHsI MOOUIBHOIO JTOAATKY JUJISl MEPIIOKYPCHUKA OyJie CIpSMOBAHO IS
CHPOIICHHS Ta Kpamioro 3acBoeHHs iH(opmaii. [Iporpamumii mpoayKT Mae HanaTu
MOJKJIMBICTh IIBUJKO OPIEHTYBAaTHCh B MPOCTOpI, CrpuiiMatu iHpOpMaIliio Ta came
rOJIOBHE 3a0I1a/KyBaTH JOPOTOLIIHHUHN Yac.

JIist  BUpIlIEHHS TIOCTaBJICHHX TpoOsieM Oyl0 BHUKOPHCTAHO HACTYIIHI
THCTPYMEHTH:

eMoBu nporpaMmyBaHHs Java

e Cepenosuiie po3pooku Android Studio

¢CVYB/I Firebase

OPTIMIZED VOLUME RENDERING IN OBJECT SPACE

Sergey I. Vyatkin', Candidate of Technical Sciences, senior scientific researcher of
Synthesizing; Alexander N. Romanyuk? , Doctor of Technical Sciences, Professor; Oksana V.
Romanyuk?, Candidate of Technical Sciences; Alla V. Denisyuk?

!Institute of Automation and Electrometry
2Vinnytsia National Technical University

Abstract

In this paper, we propose an algorithm for volumetric rendering in object space
(splatting), optimized by culling voxels that are invisible to the observer.

Compared to the standard voxel data storage method, the amount of information
has been reduced by the group description of free voxels.

A special data storage format has been developed that allows the user to enter
additional voxel attributes required for a particular task.

0 Introduction

An alternative to presenting objects with surfaces in a scene is the volume [1], in
which the whole scene is a set of voxels — elementary volumes. They are kind of
analogous to pixels in 2D graphics. Each voxel is usually realized by a cube or a ball.
The main drawback of the volume is its size. The volume with an average resolution
of 2563 requires storage of about 16 million voxels. To generate an image of a three-
dimensional object on the screen, they must all be processed. However, the volume
has a number of important advantages: it can represent the inside of the object, not
just the outer layer. Rendering and processing do not depend on the complexity or
type of the object, but only the resolution of the volume. There are two main methods
of volume rendering: rendering in object space or rendering forward rendering
(object-space rendering/forward rendering) and image space method (image-space
method/backward viewing method).
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