@unun flonoscky, Lok i pCKa AMCepTaLn)-
AncTpakr

BupTyenHaTta peanHOCT NpeTcTaByBa NOrMYHO NpoaonxKyBarke Ha UHTEPAKTUBHE
31 xkomnjyTepcka rpadwuka. Hej3suHaTa ucTpaXyBadka areHaa BKAydyBa pa3BO] Hc
BUPTYenHaTa cpeawHa M NpuMMeHa Ha TexHonorujata Ha MHTepakuuja BO Taa cpeauHa
WcTo Taka, cnpoeedeHu ce ronem 6poj Ha ncTpaxKyeara BO obnactute Ha MHTepakuMje
noMery YoBeKOT U KOMMjyTeporT.

[NnaBHaTa UuUen Ha WCTpaXxyBakeTo €, Aa Ce Npoyyu BU3yenusauyumjata He
HayyHuTe noaaTtoun BO BUpPTYenHuTe cCcpeavHu, passuBakbe Ha HOBU TEXHWKU 3¢
WHTEepakTMBHa Bu3yenusauumja Ha nogaTtoum W WUCTPaxXyBara BO CUCTEMOT He
BUPpTYenHaTa peanHocT.

McTpaxyBameTo € W3BpWeHo Ha TexHudknoT ddakynteT BO butona v
npeTcTasyBa MpPB NPOEKT 04 OBOj TWMMN, BO KOj BHECyBame Hay4dHa Bu3yenusauuja B(
camaTa supTyenHaTta okonuHa. OBOj Tpya € WHUUMjanu3npaH cO uen cosjaBarbe He
BUPTYENHA OKONMHA CO BMCOKO KBANWTETHA HaydHa Bu3yenusaumja. [pyr acnekrt e
MOXHOCTa 3a nNnoBp3yBare Ha BMCOKO nepgopMaHCcHa onpema 3a MWHTepakuula C(
BUPTYENHWOT cBeT Vuzix Wrap 1200DX-VR, cO KOja WTO KOPUCHWUKOT K& MOXe Aa It
KOHTPONWpa ABUXEHETO BO BUPTyenHaTta cpeavHa. 3a noTpebuTe Ha WCTPaxXyBakeT(
HanpaseHa e concreeHa 6ubnmuoTeka Ha nNogaToun, KOU MM BKIYYUBME BO COPTBEPCKNO
nakeTt Quest3D.

WcTpaxyBareTo BO OBaa Te3a ce peanu3upa BO TPWU AENOBU U TOa AU3ajHUPatbt
Ha BUPTYe/liHa OKONMHA, WMHTEepakKuuja Co BUpPTyenHaTta OKOJIMHA W BM3yenusauumja Hi
noaaTouuMTe U Npouecure.

MoaenoT BO OBaa Te3a € NpeTcTaBeH W pa3BueH npeky ABa NpuMepun C(
cobTBep W onpeMma, Koja 0BO3MOXyBa eduKacHa HayyHa Bu3yenusauuja Bl
BUPTYENHaTa OKOMIMHA CO peanHn UHTepakuum nomery objekTute M KOPUCHUKOT.

MpenOoT npuMmep €, apxXMTEeKTOHCKa BuU3yenu3auula Ha peaneH Moaen Hi
CNOpTCKa cana BO K0ja aKUeHTOT € CTaBeH Ha MWHTepakuujata WM MOXHOCTa 3
pasMecTyBare Ha eNeMeHTUTEe BO PeanHo BpeMe.

Bo BTOpMOT NpuMep e, AEMOHCTpUpaHa uHTepakTueHa 3[1 Bu3yenusauuja Hi
aBMOHCKW MOTOP BO KOj@a € CMMY/MPaHO ABWXEHEeTO Ha NepKuTe o4 CaMuoT MOTOop |
HWBHOTO CTPYEHE BO PEeanHo BpeMe.

OBOj MoAen 3a UMHTEepakTMBHa HaydYHa Bu3lyenusauuja ce 6asmMpa Ha CNegHuUT
NPUHLMNK:

e EaHOCTaBeH 3a KOpUCTEHE;

e Kopuctu becnnatHm 6ubnmoTekn Ha NoaaToUM,

e Moxe ga ce KOpPMCTU Ha CcTaHaapAeH KOMMNJyTepCKW MOHUTOP UK TENeBM30p,

e KoOpWUCTM He npeMmHory ckanu notpebHu poaaToum 3a BUPTYeNHa Hasurauwj
(aMcnnen MOHTUPAaHW Ha rnasa CO CEH30p 3a Cnefere Ha ABWKEHETO).

McTpaxyBareTo BO OBaa Te3a pe3yntvpa €O CUCTEM Ha anaTKu KOj OBO3MOXYB
paboTa Ha cekoj komnjytep koj noapxyea CAD codTeep. Pa3BueHnoT moaen Ke Aaa
npuaAOHEC BO NONETO Ha WMHTEpPaAKTUMBHATA Hay4yHa Bu3yenu3auuja, Kako anaTtka Ke
roneM 6poj Ha KOPUCHULMU KOMW HE Ce cneuujannsmpaHi BO MHXEHepcKaTa TEXHONOoruja
BUpTyenHaTa peanHocrT.
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Abstract

Virtual reality is a logical extension of interactive 3D computer graphics. Its
research agenda includes the development of virtual environment and implementation
of the technology of interaction in that virtual environment. Also there are conducted a
lot of researchs in the area of interaction between human and computer.

The main goal of the research is to study the visualization of scientific data in
virtual environments, developing new techniques for interactive data visualization and
research in the virtual reality systems.

The research has been done at the Faculty of Technical Sciences in Bitola and
represent the first project of this type in which we insert scientific visualization in the
virtual environment. This project is initialized to create a virtual environment with high
quality scientific visualization. Another aspect is the possible connection of high
performance equipment for interaction with the virtual world Vuzix Wrap 1200DX-VR in
which the user can control the movement in a virtual environment. For the purpose of
the research we created own library of data’s which we included in the software
package Quest3D.

The research in this thesis is realized in three parts like designing virtual
environment, interaction with virtual environments and visualization of data and
processes.

The model in this thesis is presented and developed by two examples with
software and equipment that allows efficient scientific visualization in virtual
environment with realistic interactions between objects and the user.

The first example is the visualization of real architectural model of a sports hall
in which the emphasis is on interaction and the possibility for the displacement the
elements in real time.

The second example demonstrate interactive 3D visualization engine of airplane
in which is simulated motion of the engine fins and their flow in real time.

This model for interactive scientific visualization is based on the following
principles:

« FEasy to use;
e Use free libraries of data;
e Can be used on a standard computer monitor or TV;

* Use inexpensive accessories that are necessary for virtual navigation (Head
Mounted Displays with Motion Tracker).

The research in this thesis results with system of tools that allows operation on
any computer that supports CAD software. The developed model will contribute to the
field of interactive scientific visualization as a tool for a large number of users which are
not specialized in engineering technology and virtual reality.
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