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Abstract. This paper reviews how virtual reality and augmented reality has been used in education, discusses the
advantages and disadvantages of using these technologies in the classroom, and describes how virtual reality and
augmented reality technologies can be used to enhance teaching at the Samarkand branch of the Tashkent university of
information technologies named after Muhammad al-Khwarizmi. One of the main problems with virtual reality as a
learning tool is that there are hardly any theories or models upon which to found and justify the application
development. This paper presents a model that defends the metaphorical design of educational virtual reality systems.
The results reached with the use of the developed software show the attributes that make the ideal Virtual Reality for
situations of research and learning taking the discipline as a reference of the classroom to the computer labs and making

more interesting to the student, making the learning easy.

Keywords: virtual reality for education, visualization of knowledge, design of virtual reality systems, smart
classes, e-learning, sensors and interactive communication technology,3D, blender, VRML, virtual laboratory.

Introduction. Virtual reality (BP) (lat. virtus - potential,
possible; lat. realis - real, existing) - the world created by
technical means on any substrate and transmitted to the subject
through his usual sensations of the material world: sight,
hearing, smell, and others. Also abnormal reality, imperfect,
not meeting certain criteria of truth. The concept of artificial
reality was first introduced by Myron Krueger in the late
1960s. In 1989, Yaron Lanier introduced the more popular
now virtual reality. In the fantastic subgenre literature,
cyberpunk, virtual reality is a way for a person to
communicate with “cyberspace” —a kind of medium of
interaction between people and machines created in computer
networks.

The first virtual reality system was the Aspen Movie
Map, created at the Massachusetts Institute of Technology in
1977. This computer program simulated a walk through the
city of Aspen, Colorado, giving the opportunity to choose
between different ways to display the terrain. Summer and
winter options were based on real photos. Currently, virtual
reality technologies are widely used in various areas of human
activity: design and design, mining, military technology,
construction, simulators and simulators, marketing and
advertising, the entertainment industry, etc. The market
volume of virtual reality technologies is estimated at 15 billion
dollars a year.[1]

Virtual solutions. Unlike computer simulation systems,
virtual reality systems are multifunctional and allow you to
work in real time. And on the same hardware and software,
you can build virtual worlds designed for completely different
purposes. Inside the virtual world, it is possible to model not
only real objects and interrelations between them, but also to
unite objects that do not exist in the material world with a real
connection. Or build imaginary connections for non-existent
objects. This property of virtual reality is actively used by
businessmen in management and marketing activities.

The structure of the human brain is such that almost
every concept is associated with a certain visual image. When
searching for a conceptual solution to any task, the thinking
process is carried out precisely at the level of images, and not
at the level of exact calculations. If you unload the memory,
giving the person the opportunity to manipulate the "real"
images of images, the search for solutions will go much faster,
and these solutions themselves will surely be less standard.
For example, a virtual reality system was introduced at one of
the US stock exchanges, where the securities market was
represented as an ocean. The height of the wave indicated a
change in quotations, the weather-external conditions
(political and economic). Purity of water symbolized the

purity of transactions. Additional convenience of the system
consisted in the fact that it was possible at a glance to assess
the situation on the stock markets virtually throughout the
world.

Entertainment. Anyone who begins to engage in virtual
and augmented reality, first of all go into entertainment,
games, video, 360 degrees. But in my opinion, it is more
interesting to look at other possibilities of applying these
technologies.

Design. Designers and designers using augmented and or
virtual reality helmets increase the efficiency of their work.
There are solutions that allow designers from different
countries to simultaneously work with one object in real time,
which increases the efficiency of the production process or
model and solves problems with communication. VR
technologies can be used in prototyping and modeling, in
production during assembly of products.

Sport. An interesting case of using virtual reality was in
sports in the USA: when an American football player was
preparing for a match, he put on a virtual reality helmet and
pretended to start the game and his position on the field. So he
was working out experience and working with a trainer on one
or another strategy.

MIC. One of the pioneers of using virtual and augmented
reality is the military. In the virtual world or with the help of
augmented reality, they simulate fighting, demining or other
operations to reduce the likelihood of error in a real
environment.

The medicine. In this area, VR technologies are also
beginning to be used more and more often - starting from
conducting virtual training of doctors on how to operate
correctly, to using virtual reality to rehabilitate patients and
treat phobias (fear of heights, spiders and others). Immersion
in virtual reality creates the effect of presence, which increases
the effectiveness of rehabilitation or treatment. For example,
the Russian company Intellect and Innovations creates a
rehabilitation complex consisting of virtual reality display
devices for partial and complete immersion, a motion capture
system and feedback mechanisms. The complex is used to
rehabilitate stroke patients who need to restore motor skills.

There are actually many more spheres, their analysis
deserves a separate material, but we will focus on market
volumes and technology investment amounts.

Avrchitectural learning is intensely multifaceted and faces
many challenges. Educational theories such as Problem Based
Learning, Flipped Learning, Learning Styles theory, and
Experiential Learning theory are researchers’ responses to
those challenges. In fact, many of these theories need proper
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means in order to be effectively applied in architectural
education. Moreover, the possibilities provided by Virtual
Reality (VR) Technology, combined with the complex
intrinsic properties of architectural pedagogy, place this
technology under architecture researchers’ constant watch.
With its experiential nature, VR technology can improve
architectural students’ learning. Although the study of VR
applications for educational purposes is not new, this is rarely
studied in the light of emerging learning theories in
architectural education. In response, an educational
application called LADUVR (“Learning Architectural Details
Using Virtual Reality Technology”) has been designed by the
authors to show how VR would address the current
shortcomings of architecture learning systems.
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Fig. 1. The process of making LADUVR.[2]
Main part. Regardless of the hardware system,

programming a VR application requires certain common tasks
depending on the desired level of both realism and
interactivity: (i) creating 3D environments and (ii)
programming of interaction. In the early stages of VR research
and development (1980s), applications were programmed
directly by using high-level languages that required extensive
knowledge and a lot of effort. At the time, there was no
specialization of tasks, i.e., the same software was used for
programming both the 3D environment and the interactivity of
such an environment. Besides, since the graphic capacities of
languages and equipment were very limited at that time, poor
results were obtained regarding the visual aspect of the VR
environment (the more important feature for achieving an
adequate user immersion). In the following years, VR devices
with better graphical results were developed. Besides, the
work process was simplified, although a great specialization in
programming was still required. In 1994, a new language
emerged to represent 3D virtual reality: VRML (virtual reality
modeling language), which is still used in some cases. In
recent years, advances in multimedia have encouraged the
development of a new VR software that is much more
powerful, providing better photorealistic graphic results and
improving the ease of use, i.e., it is intended for a less expert
user. Furthermore, 3D modelling tasks have been separated
from interactivity programming. Thus, the diverse software
currently used in VR development can be classified into two
main categories: (i) 3D modelling and animation software and
(if) development engines. Within the first category (3D
modelling and animation software), the three-dimensional
objects are generated by using the techniques of CAD
software, as well as the visual aspect of surfaces, the
illumination of the surroundings, effects of nature (fire, fog,
liquids, etc.), dynamic effects (forces,gravity, etc.), and all
kinds of animation. This type of software is also used in the
production of films, videogames, and projects. The most
widely used 3D modelling software are:

_Blender© (Blender  Foundation, Amsterdam,
Netherlands): The most popular free and open-source 3D
animation and modelling software that currently exists. This
software is difficult to learn.

_ Autodesk 3DStudio Max© (Autodesk, San Rafael, CA,
United States): The most used in technical applications of

engineering and architecture and in the creation of
videogames. This software is more affordable to learn.

_ Autodesk Maya© (Autodesk, San Rafael, CA, United
States): The most advisable in the production of films. The
main shortcoming is the high complexity in learning.

Regarding the second category, several names are used
to describe it, including development engines, videogame
engines (they were originally created for programming
videogames), and graphic engines (they generate the
interactive images used in videogames or VR applications). In
the software industry, the word ‘engine’ refers to a program,
or a part of it, that executes a certain type of task:

a database engine, a transcription engine, or a graphic
engine. Development engines offer the programmer a set of
basic programmed functions that are common in all VR
applications: (i) a rendering engine to generate 2D and 3D
graphics; (ii) a collision-detecting engine; (iii) possible
interactions with the environment; (iv) sounds and music; (v)
animation; (vi) artificial intelligence;

(vii) communication with the network; (viii) memory
management, etc. Besides, development engines are easy to
use and support the development for different platforms. The
most used graphic engines are:

_ Unity3D© (Unity Technologies, San Francisco, CA,
United States): The most popular 3D videogame development
engine currently available in the market. It is a flexible graphic
engine offering a wide range of resources. The main
advantage is its versatility. By being cross-platform, any
project can be exported to both mobile (Android, 10S) and
desktop operating systems (Windows, Linux and Mac OS), as
well as to videogame consoles. In addition, it is also
compatible with VR platforms, and it is really useful for
designing projects either in 2D and 3D. Furthermore, Unity3D
is easy to learn and to use, and offers a free version with some
limitations.

_ Unreal Engine© (Epic Games, Cary, NC, United
States): A total cross-platform engine which has been free
since 2015. Unreal Engine© is optimized for currently
available consoles (including Nintendo Switch© (Nintendo
Co., Kyoto, Japan)). In addition, it supports mobile and all
types of VR devices. Nowadays, Unreal© is the reference
development engine for multiple videogame and serious game
applications as it is more graphically advanced than
Unity3D®©.[4]

The calculation of generalized evaluations. To the
design of the automatons, the software uses tolls in 3D, as the
Blender and the VRML (Virtual Reality Modeling Language)
and to the publishing of a page on the internet it is integrated
the Program Language PHP (Hypertext Pre Processor). The
results reached with the use of the developed software show
the attributes that make the ideal Virtual Reality for situations
of research and learning taking the discipline as a reference of
the classroom to the computer labs and making more
interesting to the student, making the learning easy.

Virtual reality, augmented reality and their variations
represent computer interface techniques that take into account
the tridimensional space. In this space, the user acts in a multi
sensorial way, exploring aspects of this space through the
viewing, hearing and tact. According to the available
technology it’s also possible to explore the smell and the taste.
Body perceptions, like cold, heat and pressure, are included in
the tact, through the skin (Kimer, 2011).

Virtual reality is characterized by three basic ideas:
(Pinho, 2004)

« Immersion: the user has the real sensation of being
inside the virtual world of the computer. Devices that make
this sensation: digital helmets and digital cave.
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 Interaction: the user manipulates virtual objects.
Devices that make this sensation: digital gloves.

* Involvement: exploring of a virtual environment, it’s as
if the user took part of the virtual world and he can interfere
directly in result of the application, the user can navigate on
the virtual environment in a passive or active way.

Virtual Reality in the Education. The technological
revolution has been permitting the use of new approaches in
the teaching-learning process.

One of the conductive technologies to the building of
innovative tools for the education is the Virtual reality, which
offers tridimensional computer environments with advanced
forms of interaction that can provide more motivation to the
learning process. A very short time ago, we could consider
that the great potential of VR use was in small groups placed
in large urban centers and in teaching and researching
institutions.  However, the integration VR-VRML
democratized its access, expanding more and more its
potential and using fields (BARILLI et al, 2012).

With the help of resources of some modeling and
animation programs as the Blender 3D, for example, the VR
use can help students in the comprehension and assimilation of
concepts, coming up as a valid alternative to get good results.
Other benefits are observed with the use of Virtual Reality in
the education.

According to Clark (2006) the Virtual Reality can be
used to make the learning more interesting and fun with the
purpose of improving the motivation and attention, decreasing
costs when using the objective and the real environment no
matter how expensive the simulation is. It also makes possible
that situations that were impossible to explored in the real
world can be done, for example: exploring a planet like Mars,
traveling inside the human body, doing submarines
explorations or inside caves, visiting very small places to be
seen (molecules) or very expensive or very far away, or yet
because this place is in the past (historical places) world. [3]

Necessity of Virtual Reality in education.

The following reasons support virtual reality in
education:

e It provides new forms and methods of visualization,
drawing on the strengths of visual representations and it
provides an alternate method for presentation of material. VR
can also more accurately illustrate some features, processes
than by other means, allowing extreme close-up examination
of an object, observation from a great distance, and
observation and examination of areas and events which are
unavailable by other means.

e Motivate and encourage active participation and
interaction from students rather than passivity. Some types of
virtual reality, for example, collaborative virtual reality using
text input with virtual worlds, encourage or require
collaboration and provide a social atmosphere.

e Virtual reality allows the learner to proceed through
an experience during a broad time period.

It allows the disabled to participate in an experiment or
learning environment & transcends all language barriers. With
text access it provides equal opportunity for communication
with students in other cultures allowing student to take on the
role of a person in different cultures. The potential benefits of
the use of VR in education and training: visualization and
reification, an alternate method for presentation of material;
learning in contexts impossible or difficult to experience in
real life; motivation enhancement; collaboration fostering;
adaptability, offering the possibility for learning to be
tailored to learner’s characteristics and needs; and
evaluation and assessment, offering great potential as a tool

for evaluation because of easy monitoring and recording of
sessions in a virtual environment. [5]

We will review in this example model of University and
there are students choose their subjects where they learning his
timetable.

The calculation of generalized evaluations. The main
disadvantage of the virtual caves is the high cost, which makes
the use of this type of immersive VR limited. On the other
hand, the use of an HMD can often cause some level of
cybersickness.
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Fig. 2. Viewing of Rough Use Case diagram of the virtual
reality in the educational systems.
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View the walk through the main hall when you run this
application script.

using UnityEngine;

using System. Collections;

public class walk : MonoBehaviour {

public static int pointlar = 20;

public GameObiject[] points = new GameObject[15];

Transform[] all_Point=new Transform[100];

private Vector3 target_Pos;

private inti=0;

public float speed_move = 5f;

/I Use this for initialization

string intToStr(int a)

t

string s=""",

if(a==0)

return 0",

while(a!=0)

{

s = (char)((a%10)+'0") +s;
a=a/ll0;

}

return s;

}

void Start () {

/[ tag point assignment

string k;

for (int j = 0; j < points.Length; j++) {
k = intToStr (j);

Ik = (string)(j);

Debug.Log (K);

k ="point" + k;

points [j] = GameObject.FindWithTag
all_Point [j] = points [j].transform;

}
if (distans < 0.5f){
if (i < points.Length - 1){
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i++}
else {
i=0; }}}}
Based on the experience of implemented development
VR content in education can be noted that technology brings
positive results when it is using by short sessions or as

simulators and trainers. It is inappropriate to use VR for
lectures and seminars. In the development of software
solutions should focus on the newest models of VR
equipment, the most eco-friendly and ergonomic for a user.
Hardware and software interface must be as simple as possible
for users, especially for teachers.

(©

] e

I
i

(d)

Fig. 3. Testing models created with virtual reality applications.
(a), the main view of the educational building, (b) laboratory room’s project,
(c) main entrance, (d) schedule table.

Conclusion. The educational software helped to take the
Formal Language subject from classrooms to the computer
labs, making the teaching or learning process more interesting
and pleasant to the students, facilitating the teacher’s work
during the evaluation performance too. The advent of
affordable and widespread virtual reality technology and the
proliferation of smartphones capable of supporting augmented
reality has opened incredible opportunities for improving the
way that we learn. Students can now experience the topics
they are learning about. Use of virtual reality technology has
been shown to increase student engagement and focus, while
the immersive and interactive environment encourages the
students to become active learners.
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Pa3paboTka nporpaMMHOro odecne4eHus s
CO3JaHMs OPraHU3ALHOHHBIX Mo/ e1eil 00pa3oBaTeJbHOI0
npounecca BUpTyaabHoro 3D ynuBepcurteTa

Annotamusi. OjHa U3 OCHOBHBIX IIPOOJIEM BUPTYaIbHOU
peanbHOCTH KaK HMHCTpyMeHTa oOydeHus. B 3Toil craThe
MPeACTaBIeHa MOJEb, 3alluInaromas MeTadopHIecKui
JM3aiiH CUCTEM BHUPTYaJbHOM peanbHOCTU. Pe3ynbTaThl 3TOTO
HCCIIEAOBAHMS 3aKIIOYAIOTCS B CIEIYIOIIEM: BHpPTyalbHAs
peanbHOCTh BUPTyalbHOW peanbHOCTH , B Hacrosmem
JIOKyMEHTE paccMaTpUBaeTcs, KaKk BUPTYyalbHas pealbHOCTb U
pacimpeHHas peaJbHOCTh HCIIONB3YIOTCS B 00pa3oBaHHHU, W
ONMCBHIBACT, KaK MOXHO  HCIOJb30BaTh  TEXHOJOIHU
BUPTYaJIbHON pEaJbHOCTU M JOINOJHEHHON PEearbHOCTH JUIS
yaydmreadss  obpazoBanus — CamapkaHackoro — (ummana
Tamkenta VYHUBepCHTET WHPOPMAMOHHBIX TEXHOJOTHI
nMeHn Myxammasa anb-Xope3Mu.

KnrwoueBble ciaoBa: BupryanbHas peanbHOCTh Ul
o0Opa3oBaHMs, BH3yaJIM3alMs 3HAHWH, YMHBIE  YPOKH,
anektporHoe oGyuenue, 3D, Blender, VRML. BupryanbHas
naboparopwusi.

03 TaCBUPUHN aHUKNaLWAa Kagprnapapo KoppenaunoH Taxnaun
Annomayusa. YOy Makojaza AMHAMUK OOBEKTHM, XyCyCaH, YHUHI 03 TaCBUPUHM aHUKIAI YYyH SpaTHIraH
MaBXyJ ycy/ulap TaxJMJ KWIMHHO, JIMHAMHK OOBEKTIap Ba ynapAard 103 TAaCBUPHHM aHUKJIAIIra KOPPesIIUOH
GYHKUMSHM KYJUIalm TagkuK KuiauHrad. dortocypaTiapiaH 103 TaCBUPHMHM aHMKJIAIl Makcaauaa, 103 TacBUPJIApHH,
SBHU MaTpullanapHu (KaTop, YCTYH Ba MaTpuua Oyinda) yxXmanumk kod(GHUIUEHTIapH aHWKIaHTaH Ba YJapHH

(dopmyanap acocuaa Xucoonan KeJITHPHITaH.

Kanum cy3nap: nuHamMuK OOBEKT, [03 TacBUp, KOPPEISAIHMOH (QYHKIUS, NHKceIap (apku, YXmIanmmk

koddurmenTH.

Kupum. TacBup KypuHUIIMIArd axOOpOTIapHH KalTa
Uoulalm  Ba oOpasmapHM TaHUO OnMIn  HyHamMIIMIara
Macajmanap IyHE MuUKEcHmard 1oi3apb MyaMMolapjaH
XMCOOIaHNO, yIapHHU Xall KWJIMII Y4yH KyIia0 viiap amasira
oumpunMokaa. buz kadbyn kunaérran ax6opornapruar 80%
JaH OPTHFMHHM TacBHUpJAp TAIIKWI KWINIIMHA XucoOra
omamuraH Oyicak, TacBuUpiap Owiman OOFMHK — OYynraH
MacajaJapHM Xal KWIMIOI KaHJaIMK Jgom3apb  Basuda
SKAaHJINTUHN aHTIIA0 eTaMu3.

Cyurru innnapaa Oy MyHanuIn aHya PUBOXKIAHAU Ba
3aMOHaBHH MH(OPMALMOH TEXHOJNOTHATIApra AacOCIaHIaH
MHTEIUIEKTYall TH3UMIIAPHHUHT Naiino 6ynumura cabad 0yiau.

Wurennexryan TusMMiIapra KyHWUAArwlapHM — MHCOJ
KWINO KypcaTUIl MyMKHH:

o OoJaMJIapHUHT HUHTCPHETAA aJloKa YpHaTHUIIHA
(BunmeokoH(MepeHIHs, KOHCYIBTAINS, T0YTa);

e HHTEpPHETAa MabIyMOTJIapHM M3Jall Ba yjaapra
KUPHII YUyH pyXcat OJIMIIL;

®  UHTEPHET-MAPKETHHI Ba WHTEPHET-MarasuHIapHH
TaIIKUI KAJTHLIL

o  “KimeHT-0aHK” THU3MMHU;

e kupumHH  (MabaymMoTnap — Oasacwura,
THU3UMUTra, OUHOJIApTa Ba X.K.) HA30paT KHJIHIIL,

®  BHJCOHA30paT THU3MMIIAPUJA LIAXCHH 03 TAaCBHPH
Oyitnua TaHUO onuI;

e Oepwiran 103 TacBHpPH Oyinda MabIyMOTIap
6azacuaH IMAXCHU U371a0 TOMMIILI.

[y myHocabar OuiaH TacBUpJApHU KalTa WIIAMI,
XycycaH, IUHAMHK OOBEKTJIAp Ba yJapAard 103 TacBHPHHU

JacTyp
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