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Abstract 

Due to the rapid development of the electronic technologies the mobile devices become more powerful with and the speed of the wireless 
Internet increases each day. These two factors provide an ideal opportunity for the practical implementation of the new interesting 
technologies, one of which is augmented reality, commonly referred to as promising direction of the mobile devices development. 
Combining the extensive capabilities of mobile technologies and the Android operating system, it is possible to create new or to use existing 
software for navigation with augmented reality for Android 
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1 Introduction 

Augmented Reality technology has a great potential in such 
areas as advertising, entertainment, navigation, etc. Mobile 
devices are now equipped with the cameras; this makes the 
mobile phone one of the most convenient platforms for the 
implementation of this technology. In addition, the majority 
of cell phones have additional built-in sensors such as 
accelerometers, magnetometers and GPS-receivers. Using 
these technologies and software, the mobile phone can be 
used as a navigator with augmented reality 

In the case of mobile augmented reality, the users are 
looking at the direct image received from the video camera 
on their mobile device, and the real world is supplemented 
by the integrated 3D virtual objects (i.e. augmented reality 
as shown in Fig. 1. 

 
FIGURE 1 The scheme of the augmented reality environment 

Markers are also an important element of the augmented 
reality; these are the points of the virtual world used to bind 
virtual objects to. Fig. 2 shows special marks that can be 
used as such makers [1]. 

 
FIGURE 2 Marks (markers) of the augmented reality 

The mark can contain any content from a very simple 
object such as a static model up to a complex presentation 
with animations and relations between virtual objects and 
additional text or sound information [1]. 

2 Overview 

This work describes the possibilities of the navigation 
system with augmented reality for the mobile devices and 
its implementation as follows: 

 An overview of the existing solutions 
 The study of the requirements, methods, and 

algorithms of the given task 
 The development of the software structure 
 The development of the software prototype 

3 Discussion 

It is possible to create a navigation application for 
educational institution using the possibilities of the current 
mobile phone and augmented reality. Using the camera of 
the smartphone and markers installed in the certain points of 
the building this application should help the students to 
better orientate in the large educational institutions in order 
to find the necessary room or lecturer by providing the 
required information through the markers. 

4 System design 

The following modules are required for the functioning of 
the system under consideration: 

1. Camera 
A camera ensures that each image is recorded and 

transmitted to the tracker. The developer initialises the 
camera only in order to start or stop the recording. The 
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image is automatically converted to the device dependent 
format and specifies the desired image size. 

2. Image converter 
Format converter converts frames from the camera to a 

format compatible with the OpenGL ES rendering and for 
tracking. This conversion also includes the compression of 
the frame from the camera to a different resolution available 
in the converted frame stack. 

3. Tracker 
Tracker contains the algorithms of the computer vision 

in order to recognise and track the objects of the real world 
within the video camera. Different algorithms are used to 
recognise new targets, markers, and virtual button 
assessment basing on the images from the camera. The 
results are stored in the state of the object that stores a 
background visualisation video and that can be accessible 
from the code of the application. The tracker can load 
several sets of data simultaneously and activate them. 

4. Background rendering 
This visualisation module creates the image that is stored 

in the object. The performance of the video visualisation in 
the background mode is optimised for a given device. 

5. Application code 
All modules mentioned above should be initialised in the 

code and three conditions should be met. The object is updated 
and rendering method is called for each processed frame. 

It is necessary: 
 To define the objects for the newly detected targets, 

makers, and updated conditions of these elements. 
 To update the logic of the application with the new 

input data 
 To render the layer of the augmented reality 
The marker database in the device is created using the 

online processing of the given image highlighting special 
points and forming the special files that are used later to 
recognise the marker. It creates special XML configuration file 
and a binary file that contains the database for tracking. These 
files are added to the application installation package by the 

developer of the application and are used during the runtime. 
 

 

5 Conclusion 

The overview of the existing applications has showed the 
main trends in the augmented reality technologies 
development. These technologies are now being developed 
and can be used in the various fields. 

The analysis of the applications has showed that currently 
they are mostly used either for entertainment or in very 
specific applications. The main focus of these applications is 
directed to the possibilities of their interactions with the 
environment and user. Taking this into account it is possible 
to conclude that the development of the navigation systems 
that interacts with virtual objects seems promising. 

In order to develop a functioning system a quite 
powerful platform is required, which can be based on the 
mobile devices due to their wide prevalence and constantly 
growing capabilities, Android as well as iOS can be used as 
such platforms. 
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