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allows avoiding the generation and selection of candidate sources. In this case, the resolution of fuzzy relational 
equations guarantees a simplification of the reconstruction process, which leads to a reduction in time costs. 
Genetic algorithm provides fast but rough reconstruction of the acoustic field. Neuro-fuzzy network provides 
adaptive correction of the acoustic surface while new experimental data is appearing.  
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Every year, the use of virtual and augmented reality (VR and AR) technologies in various spheres of human 
activity is the growing interest of humanity. This topic is relevant today. 

Basic studies on the impact of virtual reality on humans’ focus on the study of the impact of computers and 
work with him, the Internet, social networking resources, computer games on the feeling, thoughts and actions of 
the individual (Babanin L.N., 2008; Babayeva Yu.D., Voiskunsky A.E., 2003; Demilkhanova A.M., 2009, etc.) 
[1, 2]. 

In our study, the understanding of virtual reality essence is used to a greater extent in the traditionally 
cybernetic (programmatic) sense and is in tune with the thought of Karelova S.V. [3]. It boils down to the following 
basic characteristics: 1) creation by means of programming of three-dimensional images of the objects, as close as 
possible to real, models of real objects, similar to holographic ones; 2) the possibility of animation (the subject in 
virtual space can move, look at the object from different directions, "fly" in the universe, "move" inside the 
biological cell, etc.)  [4]. 

In the article by Podkosovoi J.G., Varlamova O.O., AV Ostroukh, MN Krasnyansky the following 
advantages of the virtual didactic environment are distinguished: 1) micro and macro universe; 2) creating models 
of phenomena or processes that cannot be directly and clearly registered by human senses; 3) visualization of 
abstract models (producing objects that have no form in the real world) [5]. 

Do not confuse virtual reality with augmented. Their fundamental difference is that the virtual reality 
constructs a new artificial world, and augmented reality only adds individual artificial elements to the perception 
of real world. 

Augmented reality is an environment with a direct or indirect complement to the physical world of digital 
data. The adding of augmented reality objects takes place in real time, with using digital devices such as tablets, 
smartphones, smart glasses or accessories with special software. The device recognizes objects, special labels on 
them, or the user's location through a camera or other interface (such as Bluetooth or GPS). The marker can be 
both a special beacon with a built-in chip and a regular QR code. In order for the add-on to occur, the user needs 
to be within the scope of this beacon or read a QR code. 

Augmented reality apps can help a person focus their attention on certain elements of the camera image; 
improve the understanding of the objects of the surrounding world by providing the necessary information overlaps 
the image as a text message or visual image. Today, augmented reality is used in the following fields of activity: 
education, medicine, military affairs, aviation, marketing, tourism, design and games. In education, augmented 
reality helps children learn about the world as they can point the camera at the subject of interest and see detailed 
information about it. 

Therefore, augmented reality has a wide range of applications. However, for today, the problem is the 
quality display of objects in augmented reality and the problem of choosing technologies for constructing 
augmented reality objects. 
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The purpose of this study is to explore the features of augmented reality technology that can be used to 
improve the learning process. 

We used the following development tools in our project: 
 Unity – multi-platform tool for developing two- and three-dimensional applications and games running 

on different operating systems; 
 Vuforia – an augmented reality platform and augmented reality software developer toolkit (Software 

Development Kit - SDK) for mobile devices developed by Qualcomm. 
 Android Studio – the official integrated development environment (IDE) for Google's Android operating 

system designed specifically for Android development; 
 3ds Max – professional software for 3D modelling, animation and visualization in the creation of games 

and design. It is currently being developed and published by Autodesk. 
Unity is an inter-platform computer game development environment ~\cite{Unity}. Unity lets you create 

applications that run on more than 20 different operating systems, including PCs, gaming consoles, mobile devices, 
Internet applications, and more. Unity's main strengths are its visual development environment, cross-platform 
support, and a modular component system. The disadvantages include the difficulty of working with 
multicomponent circuits and the difficulty of connecting external libraries. 

Vuforia is a mobile software development library that allows you to create augmented reality applications. 
Vuforia uses computer vision technology to recognize and track flat images (graphical objects) and simple 3D 
objects, such as boxes, in real time. Image capture enables developers to position and target virtual objects, such 
as 3D models and more, with real-world images when viewed through a camera on a mobile device. The virtual 
object then tracks the position and orientation of the image in real time so that the viewer's perspective on the 
object matches that of the marker image. Thus, it seems that the virtual object is part of the real scene [6]. Vuforia-
developed AR applications are compatible with a wide range of mobile devices, including iPhones, iPads, and 
Android phones and tablets running on Android. 

We have broken down this project into three steps:  
 setting up, creating tags (a tag is an object where the 3D model will appear);  
 work with the stage;  
 compilation of the project for mobile platforms.  
In Unity, we do customization of the project, that is, we choose the platform on which the project is being 

developed (we choose Android). The behaviour of objects is controlled by the Components that attach to them. 
Unity's built-in components can be very versatile, but we need to go beyond their capabilities to meet our own 
needs. Unity lets you create your own components using scripts that allow you to activate objects and change their 
settings. 

The most interesting is the demonstration of the created virtual object through a smartphone, whose camera 
we direct on the hryvnia (or the corresponding QR code), and we will see a flying bird Condor (see Fig. 1). 

 
Fig. 1. Flying bird Condor on the smartphone screen 

Currently, conditions and lifestyles are different with the new characteristics of the information society. 
Young people, who are the "main consumers" of educational services, feel these differences very keenly and that 
is why they are increasingly demanding the content, level and quality of the educational process. Therefore, 
augmented reality technologies will help individualize curricula, open up access to educational resources, increase 
student and faculty communication, flexibility and manageability of the curriculum. 

After analysing, assessing the risks and calculating the probability of implementation, it was concluded that 
this project has a high potential for successful commercialization and market entry. The justification for this 
solution is the high level of demand for augmented reality technologies in training, as well as the low cost, which 
increases the target audience. A start-up project has a good chance and prospects for development team, which 
works using a full immersion technology. Such development teams guarantee companies high quality of the 
product, as well as confidentiality, data protection and other information units when working at the enterprise. An 
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alternative source of realization is training of employees of the enterprise, and their supervision in development 
and introduction of the given technology. We believe that there is a prospect of promotion and development of 
this project both in the educational sphere and in the sphere of production. 
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Introduction. Nowadays, digital transformation has become a global trend. In essence, it is nothing else as 
business process automation by means of various kind of information technologies. Whilst well-structured and 
predefined business processes are usually orchestrated by classical business process management systems 
(BPMS), less structured ones allow only partial software-based automation. As a rule, these processes heavily 
depend on people’s decisions, knowledge, and experience. However, flexibility of such processes is a key thing 
that allows to produce unique outcomes. Estimation of software projects is a typical representative of so-called 
semi-structured [1] and knowledge-intensive [2] business processes. From software development practice 
standpoint, quality of estimates is one of the key factors that influence projects’ success (e.g. underestimation often 
leads to projects’ fails). Current paper is devoted to application of the RTBPM information technology [3,4] to 
improve quality of estimates by providing operational support based on process mining techniques [1]. 

Problem statement. In majority of cases, software project estimation is required on the negotiation stage 
to plan budget and necessary resources. Typically, an estimate should be provided in short deadlines with high 
uncertainty (which most often is covered by assumptions made by the experts). Estimated development efforts 
(usually, expressed in man-days) is one of the key input parameters to calculate projects’ cost and duration. So, 
estimates with pure quality may cause projects’ fails and, as a result, financial along with reputational losses. The 
most significant factors that influence the quality are: (a) the used estimation methodology (in current paper, it is 
assumed that this is the project evaluation and review technique, shortly PERT [5]); (b) how the methodology is 
applied in practice (i.e. how the estimation process works in real-life); and (c) effectiveness of the involved experts 
collaboration. Another thing worth noting is that the estimation process itself can be expensive and even time 
consuming (the situation becomes even more challenging in case of remote distributed teams whose members 
work in different time zones). 

Proposed solution. The key idea is to apply process mining techniques [1,3] to monitor and analyze how 
expert teams act in reality. Then, use obtain insights to provide operational support [1] and ensure continuous 
improvement of the estimation process. The process mining-related part is implemented by the RTBPM 
information technology [4]. In turn, a team of experts works on an estimate in a separate tool which is integrated 
with RTBPM. 

Sales managers, experts, and business process analysts (whose job is to assess and improve business 
processes) work with both software systems (Fig. 1). RTBPM provides the following features to its users: (a) 
process control flow model visualization [6,7]; (b) collaboration model of experts (so-called social mining [1]); 
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