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1. ABSTRACT 

A lot of companies and institutions launch virtual 
and augmented reality technologies in their 
practices in order to make many processes 
more efficient. These new kinds of devices could 
assist operations in various fields. The technolo-
gy is on hand and a lot of applications are  
developed. Usually every organization that 
needs to implement new technology looks for a 
company to realize this and to train the person-
nel to use it. Development and distribution of vir-
tual and augmented reality content and applica-
tions and the implementation of the technologies 
is a very complex task which depends on many 
things. Therefore, this research aims to examine 
the specific field of virtual and augmented reality 
and the procedures of development and distribu-
tion of virtual and augmented reality content and 
applications. The goal is to be suggested a flexi-
ble model of a rich and effective structure for 
development and distribution of content and  
applications for virtual and augmented reality. 
The paper presents a conceptual model of inter-
related systems for development and distribution 
of virtual and augmented reality content and  
applications, a particular model of an interrelated 
system for development and distribution of virtual 
and augmented reality content and applications 
for virtual museums and a generalized model of 
this kind of structure. 

2. INTRODUCTION 

Information systems serve people in numerous 
fields and voluminous applications. Software  
development and distribution management now is 
a foremost challenge in the IT branch – right  
software has to be produced and delivered to the  
 

right IT systems at the right time [6]. Expectations  
toward the IT products increase among the whole  
business world. IT applications must support  
multiple heterogeneous hardware, manifold oper-
ating systems, network protocols, different types 
of software and users working concurrently in  
infrastructure computing environments [13].  
This leads to an exponentially growing of the 
complexity and amount of the challenge men-
tioned above. 

Virtual and augmented reality (VAR) technolo-
gies are relatively the new know-how and  
remain as objectives of research and develop-
ment in these present days [9, 15, 18].  
This equipment provides people with both new 
possibilities for richer perception of the environ-
ment that is represented and more intuitive in-
teraction with the objects into it [2, 5, 7, 18]. VAR 
technologies have the potential to enrich pro-
cesses like learning, training, designing, re-
searching, presenting, entertainment, enhancing 
team creativity [8, 10, 12, 14, 17, 18, 20, 21] and 
etc., enlarging the usefulness of the computer 
technologies with new dimensions. 

Virtual reality (VR) and augmented reality (AR) 
are two very specific areas in the bigger field of 
computer technologies. Correct and complete 
definitions of both VR system and AR system 
should be pointed. Examining [9, 15, 18] the  
following definitions have been composed: Virtual 
reality system is a medium for interactive com-
puter simulations in which the participants are 
immersed in a virtual world, interact with the  
content and perceive sensations through their 
senses. Augmented reality system is a device or 
a set of devices that visualize additional digital 
information in front of the participant's eyes during 
his real time observation of a real environment. 
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2.1. Definition of the problem 

VAR devices set new goals and tasks for appli-
cation development in plentiful fields in human 
life such as technical and medical operations, 
scientific simulations, architectures, games and 
many others. Institutions and companies (mili-
tary and police departments, universities, muse-
ums, shipbuilders, aircraft and automobile 
manufacturers, architectures, automotive fuel 
providers, giants from the industry and many 
more) already think about VAR applications with 
specific features that can be adopted in their 
performances. Basic requirements are: rich con-
tent of a highest quality, immersive and appro-
priate mediums, best performance, integration of 
the greatest practices [10, 14], etc. But devel-
opment of a beneficial content for VAR devices 
and appropriate applications is a very complex 
task which depends on various technologies 
and operating systems, applied fields, customer 
requirements and many other things [5, 7, 9, 
11, 14]. By reason of great search and open 
market for VAR applications at the moment, a 
good, useful and successful model of a system 
for optimized and reliable development process 
is required. 

With reference to the requirements of VAR con-
tent and applications (VARCA), a conclusion can 
be made, that every system of that kind, along 
with any dissimilarity, will result in many general 
problems and their solutions. These are: select-
ing suitable technologies, development of vari-
ous methodologies, application development, 
content creation, verification and distribution of 
the content and applications toward the individ-
ual units, defining the distinction of the parts of 
the system and their processes, creation of the 
model of the system and networking of the units. 
Thus some questions could be differentiated: 
What should be the main parts of a system for 
development and distribution of VARCA? What 
kind of subsystems would be required? What 
should be the model of such a system? Could 
be ever developed and demonstrated a particu-
lar model of such system? 

2.2. The basic goal of this research 

The basic goal of the research is to present a 
model of interrelated systems for development 
and distribution of VARCA. 

Behind the idea of virtual and augmented reality 
interrelated systems stands the definition, des-
ignation and development of a humanistic-digital 
ecosystem, supplying humans with rich, immer-
sive and interactive content, applications for  
 

humanistic areas of knowledge (education,  
research, entertainment) and products (visual 
advising; tracing roads, buildings, water and 
land; educational medical and engineering simu-
lations; historical reconstructions; video; games) 
on various places, including immovable and 
movable seats, and on any kind of technologies 
for VAR. Systems of such kind could be differen-
tiated in a class called interrelated systems  
for development and distribution of virtual and  
augmented reality content and applications 
(ISDDVARCA). 

Development of a concept primarily aims to find 
out what would be the general model of 
ISDDVARCA, their substance, main elements, 
basic subsystems, items, objects, functions and 
relations and to give the base and the main  
directions for the further development of similar 
composite networks. The model will ensure this 
and other researches with a general methodo-
logical and algorithmic base of the process of 
management of similar system. 

Concerning VARCA development have to be 
considered and connected in one working sys-
tem many and various fields and areas of appli-
cations, technologies, technics, tools, cervices 
and processes. These are virtual reality princi-
ples, augmented reality principles, requirements 
of VAR content and applications, creation of 3D 
environments, 3D reconstruction techniques,  
virtual reality technologies, fields of application 
of VARCA, development of infrastructure of an 
ISDDVARCA, areas of its application, software 
development, Web services and 3D cloud  
services. Each of the above-mentioned has its 
own subset of fields, technologies, principles, 
objects, etc. A mind map of VARCA develop-
ment could be seen in Figure 1. 

3. CONCEPTUAL MODEL OF AN ISDDVARCA 

A conceptual model of an ISDDVARCA has 
been developed. The model consists of dissimi-
lar main types of objects and specific relations 
between them (Fig. 2). The model describes the 
process of development and distribution of 
VARCA. It contains basic parts such as: target 
groups; methodologies for processing requests; 
self-education resources development centre; 
VARCA development centres; methodologies for 
VAR software development; methodologies for 
development of VAR training systems; tech-
niques and methods for 3D reconstruction; 
VARCA verification subsystem and VARCA 
store subsystem. 
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Figure 1. 
Mind map of VARCA development 

 

Figure 2. 
Conceptual model of an ISDDVARCA 
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The substance, purpose and function of each part 
of the model have been determined. VARCA are 
designed for target groups. Four types of objects 
could be differentiated in target groups. These 
are:  

 Organizations: military and police depart-
ments; shipbuilders; aircraft and automo-
bile manufacturers, architectures, univer-
sities, automotive fuel providers, giants 
from the industry, museums and many 
more. 

 People: consumers, clients, trainee, edu-
cators, business, scientists, developers, 
etc. 

 Devices: stereoscopic displays and pro-
jectors, auto-stereoscopic displays, volu-
metric displays, head mounted display, 
gloves, mobile phones, tablets, smart 
glasses, head-up display, contact lenses, 
EyeTap. 

 Systems: mobile based VR units, com-
puter based VR unit, CAVEs, VR haptic 
systems, computer-generated holography, 
ROSD, body set of sensors, controllers. 

The need of VARCA might be set in the system 
by processing and setting requests. Therefore, 
another important part of the model is the basic 
responsibilities in methodologies for processing 
requests. The main section in this division is the 
domain of requests – a database system acces-
sible from all development centres. In this part 
are processed the following very important func-
tions: 

 Identifying criteria for making sound busi-
ness decisions. 

 Standardization of decision criteria. 

 Implementation of a model for processing 
requests. 

 Authoring of training and documentation 
for preparing and completing requests. 

One of the most important parts of the model is 
VARCA development centres. These centres 
obtain requests from the domain of requests. 
They should be organizations (teams, compa-
nies, educational and research oriented institu-
tions) of professionals in VAR system develop-
ment, VAR content creation, software engineer-
ing that have very good methodology for the 
software development process. 

One part of the model is self-education resources 
development centre. It is in charge of the crea-
tion of self-education resources for VARCA de-
velopment and distribution. These resources are  
 

needed since they supply the development cen-
tres with knowledge, technical characteristics, 
manuals and instructions, which are necessary  
in the software development process. They could 
be created at educational and research oriented 
institutions. 

Every development centre should possess effec-
tive methodologies for VAR software development. 
This includes: 

 Having theoretical basics and practical 
experience on VAR. 

 Wielding basic tools and advanced devel-
opment environments. 

 Improvement of well-known methodolo-
gies and development of new methods, 
approaches and good practices. 

The purposes of VARCA could be numerous. 
Often they are developed for training [14, 17]. 
Therefore methodologies for development of 
VAR training applications could be presented in 
the system. They might contain: 

 Development of educational scenarios, 
interaction models, testing models, scor-
ing models, certification models. 

 Development of educational scenarios, 
interaction models and feedback models 
for VAR presentation systems. 

3D environments and geometric models for 
VARCA often show the real world [11, 19, 20]. 
These models must be an exact representation 
of the real objects. Therefore, in the system 
should be offered techniques and methods for 
3D reconstruction. The following realizations are 
very important for this specific field: 

 Applying advanced techniques and 
methods. 

 Improving methods and algorithms. 

 Finding out new approaches according to 
the applied field. 

 Improving approaches for the post editing 
process. 

The produced content and applications is up-
loaded in VARCA store subsystem. But before 
that it must be verified. The main jobs in VARCA 
verification subsystem are: 

 Development of code of ethics. 

 Development of technological verification 
subsystem. 

 Development of content verification sub-
system according to the specific area of 
the VARCA. 
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Figure 3. 
A model of an interrelated system for development and distribution of content  

and applications for virtual and augmented reality museums 

 

Figure 4. 
Generalized model of an interrelated system for development and distribution of content  

and applications for virtual and augmented reality museums 
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Every part of the model could be a subject of fur-
ther research. There are a lot of tasks that 
should be examined, existing solutions improved 
and new results established. For example, new 
real-time and precise methods and algorithms 
for 3D reconstruction should be found or opti-
mized content verification subsystem should be 
produced. 

4. PARTICULAR MODEL OF AN ISDDVARCA 

In this chapter a particular model of an interre-
lated system for development and distribution of 
virtual and augmented reality content and appli-
cations for museums is being discussed. 

Virtual museums are already very well-known 
[22]. Some of these applications are web-based. 
They usually make the virtualization by using 
two dimensional images [22]. The main  
advantage is easy and fast development and 
distribution. Others represent 3D geometric 
models of real museums or their artefacts [16, 
19]. Some of these models are displayed 
through web applications, other on computer 
based devices in the museum, but always on 
two dimensional screens. The problem is that 
the people cannot completely experience the 
volume and depth of the presented environment 
on two dimensional displays as well as the lower 
level of interaction within the content. 

A number of museums have devices for virtual 
and augmented reality and together with the 
museum exhibits and artefacts they supply their 
visitors with virtual experience and augmented 
information [1, 2, 10, 11, 16, 19]. These supple-
ments are for the visitors of a particular muse-
um. Thus, people might go there in order to  
become a part of the augmented reality. 

Currently the standard business model for mak-
ing request for products to a particular company 
is the model for the development process of  
museum VARCA, then verifying the merchan-
dise, making a payment and obtaining the 
manufactured goods [23]. That model is simple 
but it limits the usage of the VAR technologies 
only to the product that had been ordered by the 
museum. The reason is that there is no devel-
oped system that provides VARCA to virtual 
museums in one accessible, rich, standardized 
and flexible way. 

The second goal of this research is formation of 
a model of an interrelated system for develop-
ment and distribution of content and applications 
for virtual and augmented reality museums in 
order to demonstrate the applicability of 
ISDDVARCA model. This kind of museums 
could be entirely technological – they may con-

sist only of VAR devices and content. Museums 
could be immoveable and moveable and mobile 
as well. According to the definition of a virtual 
reality system suggested in this paper every 
VAR exhibition must be able to provide rich con-
tent of highest quality, immersive and appropri-
ate mediums for VAR, interactive applications 
full with effective artefacts, places and environ-
ments and best performance. Participants 
should be able to perceive sensations if they 
were in real situations by submerging inside the 
VAR environment. Museum VAR content and 
applications should be able to represent live, 
immersive and interactive exhibitions, restora-
tions, reconstructions, scenes and actions. De-
velopment of content and applications of such 
category is a substantial problem. Therefore, in 
the first place has to be developed an effective 
model of a system for VAR content and applica-
tion development and distribution. 

On the base of the created conceptual model of 
an ISDDVARCA has been developed a model of 
an interrelated system for development and dis-
tribution of content and applications for virtual 
and augmented reality museums. A graphical 
representation of it is shown in Figure 3. In this 
particular model of ISDDVARCA museums 
make requests through the domain of requests. 
Development centres can take a request in con-
sideration and create a task of it. The developed 
product has to pass the verification step and be 
uploaded to Museum VARCA store subsystem. 
Then immoveable, moveable and mobile muse-
ums could get the VARCA and use it. Figure 4 
shows a generalized model of an interrelated 
system for development and distribution of con-
tent and applications for virtual and augmented 
reality museums. 

5. CONCLUSION 

During the present study have been examined 
the specific field of virtual and augmented reality 
and the procedures of development and distribu-
tion of virtual and augmented reality content and 
applications. In the paper has been developed 
and introduced a conceptual and omnidirectional 
model of interrelated systems for development 
and distribution of virtual and augmented reality 
content and application. It has been created a 
particular model of an interrelated system for 
development and distribution of virtual and aug-
mented reality content and applications for  
entirely virtual museums in order to demonstrate 
the applicability and flexibility of this arrange-
ment. The presented models are applicable for 
numerous companies and institutions that need 
to introduce virtual and augmented reality con-
tent and applications in their practices. 
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