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Abstract 

The main idea of this article is development of the interactive graphical model of the real scanning electron microscope. Basic theoretical 
and practical information for structuring and presentation were obtained. The system was developed and based on the modelling programm 
3D Max Studio and Unity Game Engine. The programming language C# was used. 
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1 General 

Nanoscience is a growing field with manifold applications 
[1]. Nanoscience equipment, for examples microscopes are 
very expensive and only some of organizations and univer-
sities can allow its installation. The effective integration of 
information technologies and new learning strategies can 
play the important role in the modernization of education [2]. 
In particular, the creation of such automatic education sys-
tems as virtual computer laboratory [3]. It is an information 
system, which models the real technical object and its essen-
tial characteristics interactively using two-dimension or 
three-dimension computer visualization. The given work is 
devoted to development of the interactive graphical model 
of the real scanning electron microscope. The visualization 
of the outer parts of real scanning electron microscope and 
its all main elements, investigation of the processes of 
preparation to the experiments.  

The goals of using virtual laboratory demands certain 
requirements to their design algorithm, such as: consistency of 
the material structure, its competent presentation, reasonable 
using of animation, references availability. In such a way, each 
laboratory session must have its own features. However, the 
sessions grouped by certain topics must be presented as a whole 
according to the requirements mentioned above. 

The interactive graphical model of the real scanning 
electron microscope was developed in International Infor-
mation Technologies University on Computer science and 
software engineering department, Almaty, Kazakhstan.  

For each part a separate 3D model has been developed and 
physics engine has been implemented which computes the 
interaction between the objects of the model (Figure 1, a, b).  
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FIGURE 1 The interactive graphical model of the scanning electron 

microscope (a) the real microscope, b) developed virtual model of the 

microscope) 

All this has shown quite good performance of the simu-
lation of the real world objects. In addition, to create an 
accurate laboratory, were created 3D models for 2 computers, 
2 pumps, generators, bedside table for materials, power 
supply, a sink, watch. The models has been created using 3D 
Max Studio, and the main code has been written in C# (.NET). 
To make the animation the Unity Game Engine was used. 
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2 Conclusions 

As a result of the work the interactive 3D graphical model 
of the real scanning electron microscope on the basis of 3D 
max was designed and created. It was designed to train 

students, investigators and any interested users by scanning 
electron microscopy. The system satisfies all the modern 
requirements stated to the applications of such type. It has 
simple but efficient design, user-friendly interface, and 
ability to implement the large number of complex processes.  
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