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Abstract  

The paper covers using of VR controller Leap motion as a whiteboard. There is given analysis of current state of the market. Also described 
the approach to the development of the app, that allows to use Leap Motion as a whiteboard. The program uses machine learning algorithms 
and results of their performance also shown.  
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1 Introduction 

Virtual reality technologies represent another step 
towards discoveries and applications. 

The global pandemic has influenced another surge of 
interest in VR. In connection with the forced transition to 
a remote mode of operation, the question of using tools 
for online learning arose sharply. Today the leading 
platforms are Microsoft Teams, Zoom, Skype, etc. These 
platforms have great functionality for organizing distance 
learning. However, the inclusion of VR technology 
allows you to make learning more lively and closer to 
reality. 

The article is devoted to the development of a virtual 
reality application that allows you to use a personal 
computer as a whiteboard. As a VR device, a Leap 
Motion motion controller is used, the principle of which 
is based on capturing hand movements for human-
computer interaction. Leap Motion is limited to a 3D 
userspace [11]. The scope of the device is determined by 
IR diodes emitting light to the workspace (Figure 1).  

 
FIGURE 1 Leap Motion controller 

When the hand is in this area, the reflected light rays 
enter the controller's IR cameras, after which the captured 
stereographic image is transmitted to the controller's 
software processor. After the algorithms of computer 
vision, the contours of a person's hands are distinguished, 
thereby determining the positions and coordinates of 
fingers, bones, and wrists. 

2 Overview 

Virtual reality (VR) implies a simulated environment, 
interaction with which is carried out using special 
hardware and software, based on signals received by a 
person through the senses [1,2]. Virtual reality is 
characterized by the properties of interactivity and 
immersivity, which implies complete immersion of the 
user in the virtual environment and autonomy, that is, the 
independence of VR from the real world [2]. 

To date, virtual reality technology has found 
application in many areas of human activity. In medicine, 
a simulated virtual reality surgical environments serve as 
an environment for effective teaching and surgical 
operations [3, 4]. The concept of computational surgery 
makes it possible to simulate complex structures in 3D, 
which facilitates the planning and execution of 
procedures [5]. In addition to planning operations, VRs 
are used directly during the operations themselves, so 
doctors can easily access the necessary material quickly, 
affordably, and safely [6]. 

Virtual reality is used for education in many industries 
where the operation of real devices and mechanisms is 
associated with increased risk or high costs while 
providing students with a safer work environment for 
learning skills. Methods for introducing virtual reality 
technology are being studied in a variety of educational 
institutions [7]. So, for example, the space agency NASA, 
as a result of several years of research, has successfully 
used VR for preparing astronauts [8]. 

VR has also proven useful for technical educators and 
their students. First of all, due to the possibility of replacing 
expensive equipment with its virtual simulator. One of the 
important elements is the interaction of students with three-
dimensional models, which accurately respond to input, 
thanks to simulation, repeating the reaction of real objects. 
This additional tool provides the user with the necessary 
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experience to understand complex topics and work with 
real installations [9]. 

Very often VR is used in the entertainment industry, 
especially in video games and movies. The first virtual 
reality headsets available to a wide range of users were 
released by video game companies in the early to mid-
1990s. But since the 2010s, Oculus (Rift), HTC (Vive), 
and Sony (PlayStation VR) have released headsets even 
more affordable, starting a new wave of app development 
[10]. 

3 Description 

An application has been developed that allows you to 
trace a pencil, pen, or paintbrush, that is, an oblong object 
that looks like a pen. Tracking allows you to draw or write 
in the air without touching the screen, that is, without 
physically affecting anything. Tracking is done using the 
Leap Motion controller. The application was developed 
using JavaScript as the main front end and Python as the 
back end. 

Interaction with the application is shown in Figure 2. 
The user writes some information, then the server 
processes the request in real-time using ajax technology 
and the jQuery library, and then displays the data on the 
computer screen. 

 
FIGURE 2 Use case diagram 

4 Result 

Figure 3 shows a screenshot of the developed application. 
It should be noted that the writing of information takes 
place in the air without physical contact with the 
computer screen. The application interface is a white 
screen, a simple HTML page that makes testing easier. 

This work allows us to conclude that the future of 
technologies is in their combination. For example, 
human-computer interaction can be improved by a 
combination of machine learning techniques, VR devices, 
and web services. This makes the computer more 
responsive to user needs for new tasks which was 
demonstrated in the application using the Leap Motion 
virtual reality device. 

 
Figure 3 Application work process demonstration 

5 Conclusion 

This work allows us to conclude that the future of 
technologies is in their combination. For example, 
human-computer interaction can be improved by a 
combination of machine learning techniques, VR devices, 
and web services. This makes the computer more 
responsive to user needs for new tasks which was 
demonstrated in the application using the Leap Motion 
virtual reality device. 
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