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Annotation. This text offers with the design and placing of
virtual reality systems. We present a project aiming at
integrating immersive virtual reality technologies into a three-
dimensional virtual world. We use an educational platform
vAcademia as a test bed for the project, and focus on
improving the learning process and, subsequently — the
outcomes. In addition, Design and geometric models of 3D
objects for virtual environments, in particular exterior, interior
and characters, and their computer algorithms were
developed. Also, we will create our software as a part of the
VRML platform interface for a virtual 3D classroom, so college
students, can sign in to direction that they may attend in
a virtual world. Algorithms have been developed for Mesh
type PR (reducing the size of polygons) and Simplify poly
(simplifying the number of polygons) that affect 3D objects in
a virtual software system without losing quality.

Keywords: 3D virtual worlds, polygonal simplification
algorithms, Polyreduction algorithms, virtual 3D object
(artifact, internal and external texture), vAcademia, virtual
reality for education.

AHHOMauyus. dmom mekcm npednazaem ¢ Ou3alHOM U
pasmeuweHueM cucmem gupmyarnbHol peansHocmu. Mbi
npedcmasnisieM MpPoeKm, HanpaeneHHbIl Ha uHmeapayuto
mexHoio2ull  UMMepPCUBHOU 8upmyasibHOU peaslbHocmu 8
mpexmepHbIl  supmyanbHbll  mMup.  Mbl  ucrnionb3yem
obpasosamernbHyto nnamgopmy vAcademia 6 kadecmee
ucrneimamersibHoU nnowadku O npoekma u denaem yrop Ha
ynydweHue npouyecca obyyeHuss u, Kak cnedcmeue, Ha
pesynbmamel.  Kpome  moeo, 6biiu  pa3pabomatbi
Ju3zatiHepckue u eeomempudeckue modesnu 3D-06bekmos
0ns eupmyarsbHbiX cped, 8 4YacmHOCMU 3Kcmepbepa,
UHmMepbepa U nepcoHaxel, a makxe UX KOMIbHOMEPHbIe
aneopummbl. Kpome moeo, mbl co3fadum  Hawe
npoegpamMmMHoe obecrieyeHue Kak 4Yacmb UHMepgelca
nnamagpopmbl VRML 0nsi supmyansHozo 3D-knacca, 4mobbi
cmyOeHmbI Kosiedxa Mo2/u eolmu 8 cucmemy, KOmopyto
OHU Mo2ym rocewamb 8 eupmyanbHoM mupe. bbinu
pa3pabomanbi aneopummbi 0n1s Mesh type PR (ymeHblwieHue
pasmvepa nonueoHos) u Simplify poly (ynpoweHue
Konuyecmea rofiu2oHos), Komopble enusom Ha 3D-
obbekmbl 8 eupmyarnbHol fpogpaMmHol cucmeme 6e3
rnomepu kadyecmea.

Knrodeenle cnoea: supmyarbHble 3D-mupbi, anzopummbi
10/1U20HaIbLHO20 YNPOWEHUS], an2opummsl noaucpedyKkyuu,
supmyarnbHbili  3D-06bekm (apmeghakm, 6HYmMpeHHss U
BHELWHSIs meKkcmypbi), vAcademia, supmyarbHasi
peanbHocme 0 obpa3oeaHus.

AHHOmMauyus. Ywby mamH aupmyar xaKkukam mu3umiapuHu
noliuxanawmupuw ea XoUnawmupuwHU maknug Kunaou.
bus dukkamHu xanb KunadueaH eupmyan xakukam
mexHonozusinapuHu  yd4  yndoenu  eupmyan  OyHéza
UHmMezpauyusinawea KkapamurizaH foduxaHu makoum amamus.
bus eAcademua mawbnum nnamgopmacudaH noluxaHuHe
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CcuHos MalidoHYyacu cugamuda ¢poldanaHamMu3 ea yKys
KapaéHula HamuxanapHu Axwunawea abmubop
Kapamamu3. byHOaH mawkapu, eupmyan obbekmnap,
XycycaH mawKu KypuHUWU, UYKU KypuHuwu ea 6enzunap
yuyyH 3[] obbekmmiapHuHe Ou3aliHU 8a 2eoMempuk
modennapu, xamla ynapHuUHe KOMMbOMep ansopummiapu
uwnab yukuneaH. byHOaH mawkapu, 6u3 yKysuyunapHu
supmyan OyHéOa mawpug  bywpadueaH  mu3umeaa
Kupuwnapu YYYH 6u3s Y3UMU3HUH2 dacmyputi
mabmMuHomumusHu eupmyan 34 cuHg ydyH VRML(Virtual
reality modeling lenguage) nnamgopma uHmepgelicu
cugpamuda spamamu3. Mew munudasu PR (kynbypuyak
XaXMuHU Kamalmupuw) ea Simplify Poly (kynbypyak coHuHu
col0danawmupuwi) y4yH aneopummiiap uwnab YukunzaH
6ynub, ynap supmyan Oacmypul mabMuHOM mu3umudazu
3] obbekmiapea cuthamuHu tykommacdaH mabcup Kunaou.
Kanum cy3napu: Bupmyan 3 6opnuk, Kynbypyak
codBanawmupuwi anzopummrniapu, rosIu2oHNapHU
Kamalmupuw anzopummnapu, eupmyan 3/ obbekmnap
(apmugbakm, uyku 8a malwku mekcmypanap), eAcademua,
mawbum y4yH supmyarn 60piuk.

Introduction. Augmented Reality and Virtual Reality
are not new technologies. But several constraints
prevented their actual adoption. Recent technological
progresses added to the proliferation of affordable
hardware and software have made AR and VR more
viable and desirable in many domains, including
education; they have been relaunched with new
promises previously unimaginable. The nature of AR
and VR promises new teaching and learning model that
better meet the needs of the 21st century learner.

Three-dimensional Virtual Worlds(VW) provide both
opportunities and challenges for education, and many
topics in this area need further research[1,2]. Despite
the repeated positive conclusions, 3D VWs have not
become widely used, and researchers often report that
their studies have experimental nature. The most
common problems with applying 3D VWs in the
everyday teaching are steep learning curve and
demand for computational and network resources [3].
As stated in recent surveys, the use of these
technologies as learning environments is a new
emerging trend and still under development [4]. While
the computers and networks are constantly improving,
the 3D VWs also require significant improvement to
make them more convenient for educators and to deal
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with the steep learning curve. These facts motivate
further research in the area.

The general motivation for designing the vAcademia-
Kinect prototype is providing users of the 3D VW with a
possibility to control their avatars with natural gestures.
Our specific motivation for designing this system lies in
making the teachers able to conduct regular lectures
and presentations in the physical and in the virtual
world at the same time, controlling their avatars with
natural gestures.

We use two available technologies to implement the
proposed system, Kinect and vAcademia. Kinect is
used for capturing the movement of a lecturer (Fig. 1),
while vAcademia is used for creating and recording the
virtual replica of a lecture (Fig. 2). The third component
of the system is a software plugin for vAcademia that
translates the motion data from Kinect, the sound, and
the contents of the whiteboard into the 3D VW.

Such a hybrid experience can be captured using the
virtual recording feature of vAcademia. Several
techniques are used by educators for getting content
out of traditional classes, such as video recording of
face-to-face lectures and recording of web conferences.

E-learning development tools ‘s-iMu‘

‘Webinars

i

iy &)

Multimedi

Fig. 1. Lecture capturing process in Real world

These methods allow creating cheap educational
content for asynchronous learning. 3D VWSs are also
used for generating such content, but learning activities
are usually recorded as ‘flat’ 2D video, which eliminates
many advantages of 3D VWSs, such as sense of
presence. [4]

The principles of creating an interactive virtual
learning environment are as follows:
< Implement learning content as if students were

participating in a normal natural learning
environment;

% Encourage effective participation. Here you can
see all the participants, the presentation file,
information about the session;

s There will be an opportunity to implement the
lesson through various learning scenarios and
serious games. Office and learning environment
modeling;
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« Diversity of teaching aids. It includes
presentations, a webcam, a file sharing app, and
voting systems.

% Support for student group status;
Today, a number of systems for evaluating virtual

education in foreign countries (Codeingame.com,
vAcademia.com, fun-mooc.fr, rwag.com, VirBela.org
etc.)

Fig. 2. Lecture streaming process in virtual
world

Main  part. Virtual worlds

environments

as learning

e Three-dimensional representation of learners and
objects
Interaction in simulated contexts
Sense of presence
Variety of tools
Low cost and high safety
Virtual objects (artifacts)
What is possible only in Virtually:

¥v" You can simulate the environment
v You can simulate events
v You can simulate joint actions

Further training or retraining of teachers involved in
virtual learning can be achieved by increasing the level
of their training. To solve these problems, it is
necessary, first of all, to revise the existing regulatory
legal acts on virtual education and develop standards
and rules necessary for the implementation of virtual
education. Also, it is necessary to analyze the current
technical condition of existing computer networks,
increase their speed and take measures to strengthen
their material and technical base.
3D Auditorium-Trainers who address in the 3D
Auditorium will have the option to stack explicit
introductions from VLE and even transfer slides.
Homeroom/Meeting Room-These rooms can be utilized
as a gathering territory for venture accomplices, or as a
study hall for a little gathering of understudies. We will
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survey the model of the college, a few understudies
pick their subject over the span of the learning plan.
Presently understudies can encounter the themes they
are learning. The utilization of augmented reality
innovation has been appeared to build understudy
cooperation and consideration, while vivid and
intelligent situations urge understudies to become
dynamic students.

Adaptive Social learning

Collaborative lessons

Real-time changes to optimize learning

Cognitive load theory:

. Reduce destruction

. Emphasize effort on learning not just doing
. Learning is enhanced by pointer & guided
exercise

Worked example and ‘faded example’ are better than
full problem solving

Classes: lectures, seminars, meeting, workshop
Process: T=45 min or T= 90 min

Second Life

Virtual space
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Fig. 3. Educational Virtual World
Educational activities

Problem based learning

Enquiry based learning

Game based learning

Role playing

Virtual Quests

Collaborative Simulations(learn by simulation)
Collaborative construction(building activities)
Design course(internal and external artifact,
game fashion ,architectural)

> Virtual laboratories

> Virtual field work

Customizing objects in the Virtual World

Currently supported models are Collada, 3DS, OBJ,
SketchUp (SKP). Without installing additional plugins,
you can export 3D models from 3dsmax, Maya, Blender
to 3DS and OBJ format. Export from 3dsmax and Maya
to Collada format can be done through the ColladaMax
and ColladaMaya plugins, respectively. Blender exports
models in Collada format without installing additional
plugins with numerous simplifications and errors. A
more accurate export to Collada can be achieved by
installing plugins, for example the Collada Plug-in from
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and SketchUp format are presented in the Google
3DwareHouse library.[4]

ads | 23K SketchUp 2020 Model

SketchUp 2019 Model

SketchUp 2018 Model

leSice SketchUp 2017 Model

Modified Date SketchUp 2015 Model
Collada File

Fig. 4. Ready 3D model in the web site(
https://3dwarehouse.sketchup.com/)

If the 3D model is only in SketchUp format (* .SKP),
conversion from this format to Collada is possible. To
do this, follow these steps:

1. Install Google SketchUp (this is a free editor,
available for free download from the Internet).

2. Open the SKP file in SketchUp (File — Open).

3. Export the model to Collada format (File — Export —
3D-model — Collada file (* .dae).

4. SketchUp will export the 3d model into a set of files -
a 3d model DAE file and several textures (PNG, JPG,
etc). You must zip all of these files into one zip archive
(folder structure doesn't matter).

5. You can use this archive to upload to the Resource
Collection.

6. If the loaded model does not have textures, you can
load a file in the dae format directly into the Resource
Collection.

3D models in 3DS and OBJ format can be downloaded
from a large number of online model libraries, for
example, http://www.all3dmodel.com or purchased a
collection of models on disk. Note that a model without
textures is often provided for download (no texture
files). In this case, the model will be displayed in gray.
The 3D model loaded into the collection of resources
must contain no more than 50,000 polygons and no
more than 12 textures. In total, custom objects within
one location must have no more than 50,000 polygons,
the number of objects does not matter. Polygon
counting does not include nestable non-user objects
from the vAcademia Object Gallery.

Placing objects is also available in a special location
"My home". Custom objects placed in it must contain no
more than 100,000 polygons in total.

Placing custom 3D models is possible inside temporary
locations and locations in designated activities. In

spontaneous, unplanned activities, you cannot place (0, ]

lllusoft. A large number of free 3D models in Collada custom 3D objects.

|
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To place your 3D model in the world, first convert it to developers grappling with complex models. These
Collada, 3DS, OBJ or SKP format and zip it together methods simplify the polygonal geometry of small,
with textures. If the 3D model has no textures, you can distant, or otherwise unimportant portions of the model,
load the dae file (or 3ds file, obj file, SKP file) of the seeking to reduce the rendering cost without a

model directly instead of an archive. significant loss in the scene’s visual content. This is at
1. Placing a custom 3D object in the vAcademia once a very
virtual world current and a very old idea in computer graphics. As
2. 1. Make a 3D model in 3dsmax. Export (File -> early as 1976, James Clark described the benefits of
Export) the model to 3DS format. Transfer the 3DS file  representing objects within a scene at several
and the desired textures to a separate folder. Zip all resolutions,1

files (both model and textures). and flight simulators have long used hand-crafted multi
3. In vAcademia, open the resource collection. resolution airplane models to guarantee a constant

frame rate. Recently, a flurry of research has targeted
generating such models automatically. If you're
considering using polygonal simplification to speed up
your 3D application, this article should help you choose
e o among the bewildering array of published algorithms.[8]
Konnexkuus
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Fig. 7. Managing model complexity by varying the
level of detail used for rendering small or distant
objects. Polygonal simplification can create
multiple levels of detail such as these.

—_———————————— = o
Fig. 5. Select "Upload File".

4. Select your file and wait for the download to
finish. If the download was successful, the following Teacher

window will appear.
Jarpy3ka Mogend =

BEIGEUTE NEEELI-KARTHHEY ONA MOOEIM:

: 03000000
A\ ¢ w W @ o

Fig. 7. (a) Atop-down depiction of an ordinary
classroom is shown, in which
a teacher can look directly at one student. (b) In a
stul VR classroom, the teacher
 MapaMeTpel MOgeny could be looking at each student simultaneously, at
least from the perspective of

MakcUManEHEIR W3 pazmMepos: each student.

This is physically impossible in the real world,

+/ BEINa YCMewHo 2arpyvkeda Modens:

RSy < 0P oBka [¥] but it is easy to make in VR because each student
could see a different version of the virtual world. Of
OTBPACHIEATE TEHM course, the students

might reason that the teacher could not possibly be

paying attention to all of

them, but the chance that she might be watching could
Fig. 6. Enter the primary size (for example, 80 cm) p5ye a significant effect

and click the "Save" on learning outcomes. The classroom could also

Polygon reduction algorithms aren’t the only way to appear to have a small number of students, while in
create a model with fewer faces. Artists will always be reality thousands of students are in attendance
O fewer polygons than any reduction algorithm. Polygonal complex 3D graphical shapes using:

simplification techniques offer one solution for
EEEE— |
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+ Object selection —the user can point at objects and
select them, placing them into one of several
clipboards.

Object transform—perform translate, rotate, and
scale operations, in a variety of different ways.
Create primitives — 3D primitives can be created in
the virtual world, from infinite planes as the simplest,
to complex graphical models such as a water heater.
Combine primitives — previously constructed and
manipulated primitives may be combined together
using Constructive  Solid Geometry (CSG)
operations to produce higher level graphical objects.

Implication of 3d modeling by software and
experimental result

IntelligentBox is a constructive visual software
development system for interactive 3D graphic
applications. With IntelligentBox system, it is possible to
construct 3D graphic applications such as Virtual
Reality Applications by means of combining individually
existing 3D primitive components through direct
manipulations on a computer screen. IntelligentBox
provides reactive 3D visual software components called
Boxes.

Each Box has a unique function and a 3D visible
shape. It is possible to construct composite complex
(intelligent) Boxes by composing an individually existing
Box with another Box to combine their functionalities
through direct manipulations on a computer screen. In
IntelligentBox, this construction process is regarded as
a construction process of 3D graphics applications.[6]
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(c)
Fig. 8. (a) After Simplifying 3D Tradeshow stand
model, (b) Another 3D Tradeshow stand model 2,
(c) Full view of Pavilion 2

Acknowledgements. We thank Dr.Mixail Morozov for
his encouragement and help in this work. The work has
been partially supported by the Department of
Informatics and System Programming, Head of the
Laboratory of Multimedia Systems, Volga State
Technological University.

Conclusion. The educational programs helped to shift
the official language theme from classroom to computer
classroom, which made the learning process fun and
enjoyable for students and facilitated the teacher to
complete the assessment. The use of virtual reality
technologies can increase students' interest and
attention, while the immersive and interactive
environment encourages students to become active
students. “Tell me and | will forget; Show me and | may
remember; Involve me and | will understand’[7]
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