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Abstract 

This article discusses the issue of selection of suitable software environment for programming the robots needed for university studies. 
Educational robots are two types of Lego Mindstorms NTX2 and Lego Mindstorms EV3. 
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1 Introduction 

The practical applications of AI, like robots, are becoming 
more and more popular because of the various aspects of life 
they can be used in. The increased interest is due to the 
possibilities to make more efficient or to substitute people 
in routine or dangerous activities.  

The topic in this paper is about selecting an appropriate 
software environment for education in the field of “Artificial 
Intelligence”. Abundant hardware platforms are known – 
robots for education and software platforms for their usage 

2 Background 

2.1 HARDWARE SPECIFICATION OF THE ROBOTS 
FOR EDUCATION 

In table 1 are presented the hardware specifications of the 
robots used in the class of “Artificial Intelligence”. 

TABLE 1 Hardware characteristics of the robots from the LEGO series 

Charac-

teristic 

ROBOTS 

EV3 NXT 

Display 
Monochrome LCD 178 

x 128 pixels 
Monochrome LCD 100 x 

64 pixels 

CPUр 

300 MHz  Texas 

Instruments Sitara 

AM1808 (ARM9 core) 

48 MHz   Atmel  

AT91SAM7S256 

(ARM7TDMI core) 

Memory 
64 MB RAM 16 MB 

Flash microSDHC Slot 

64 KB RAM  256 KB 

Flash 
USB порт YES NO 

WiFi 
Optional dongle via the 

USB port 
NO 

Bluetooth YES YES 

Link 

Apple Div. 
YES НЕ 

Lego Mindstorms NXT 2.0 is the second from the 

LEGO Mindstorms series from year 2009 [2, 4]. The set 
consists of multiple parts, among which is a new sensor that 
can differentiate between colors. Lego Mindstorms EV3 is 
from the 3rd generation robots of LEGO Mindstorms series. 
“EV” relates to the evolution of the NXT series. 3 comes 
from the fact that this is the 3rd generation of LEGO Brick. 
As seen from table1, it has much better characteristics that 
the NXT 2.0. 

 
FIGURE 1 Lego NTX     FIGURE 2 Lego Mindstorms EV3 

2.2 ROBOTS PROGRAMMING SOFTWARE 

A program designed in NXT-G for making the robot follow 
a line [3, 6] is shown on fig. 3.  

 
FIGURE 3 Program of NXT-G 

http://en.wikipedia.org/wiki/Atmel
http://en.wikipedia.org/wiki/AT91SAM7
http://en.wikipedia.org/wiki/ARM7TDMI#ARM7TDMI
http://en.wikipedia.org/wiki/Secure_Digital
http://robopartans.com/wp-content/uploads/2010/01/followblackline.png
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A program designed in NXT-G for making the robot 
follow a line is shown on fig. 3. The preferred platform for 
development is Microsoft Robotics Developer Studio 
(MRDS), which provides integrated .NET (Microsoft .Net 
Framework is a platform developed that provides a progra-
mming mode, class library and a runtime for executing code 
targeting it) environment for development, design, execu-
tion and debugging of programs and robotics. A central 
place is taken by Visual Programming Language (VPL), 
which uses a programming model based on the management 
of a data stream in a visual environment. VPL is appropriate 
for parallel programming and distributed processing. 

Fig. 4 shows a window from VPL: the menu bar, the tool 
bar and the central part of the scheme, as well as several 
windows with toolboxes, showing a list of integrated data 
and services available (a written in advance code to perform 
the tasks), which can be used in the project; current project 
content (diagrams and configuration files), as well as tools 
for editing the properties of the selected elements. During 
development, drag-and-drop approach can be used. 

 
FIGURE 4 Example project in VPL 

It is possible to add a new function through double 
clicking an element in the menu. Hovering an element from 
the toolbar shows a brief information related to it. 

If the element includes the “I” icon, it also provides 
additional information. 

The robots from the LEGO MINDSTORMS series are 
equipped with Bluetooth and USB for communication 
between a computer and NXT. Robots can build different 
configurations. MRDS supports the available hardware as 
well as simulating it. The included in the package Microsoft 
Visual Language makes it really easy to develop complex 
programs. Fig. 4 shows an example of a program. 

3 Conclusion 

From the analysis it can be confirmed that the environment 
NTX-G is suitable for introduction to the programming of 
robots in the course "Artificial Intelligence". It has built-in 
intelligent block of the series robots Lego. A very useful 
instrument for further examining the process of program-
ming of robots is Microsoft Robotics Developer Studio. In 
line with the possibility for easy adopting and usability, 
friendly interface, MRDS has capabilities of integration 
with .NET Framework using the languages: C/C++, C#, etc. 
This would provide students with the tools for developing 
and modeling more complex and practically applicable 
projects. This environment can be used not only with robots 
from LEGO MINDSTORMS NXT and EV3 series but for 
many others models as well. 
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