
The 13th INTERNATIONAL SCIENTIFIC CONFERENCE  

INFORMATION TECHNOLOGIES AND MANAGEMENT 2015 

April 16-17, 2015, Information Systems Management Institute, Riga, Latvia Mihailovs I, Gopejenko V 

40 

CM04 Computer Modelling and Information Technologies 

Neurocomputer interface and the classification of the brain 
waves in the neural network 

I Mihailovs*, V Gopejenko 

ISMA – University, Riga, Latvia 

ISMA University, Lomonosova str. 1, bld.6, Riga, Latvia 

*Corresponding author’s e-mail: ilja.hh@gmail.com 

  
 

Abstract 

Human organism diagnostics based on the analysis of the signals generated by itself such as brain waves and voice signals in order to used 
them to control the objects, and the development of the intellectual systems that would be capable to do this currently is one of the most 
important tasks of the modern bioinformatics. To solve this problem it is necessary to relate the investigated part of the 
electroencephalogram to one of the possible classes – signals with significantly larger general statistical properties. 

This task can be solved with the help of the neural networks that are able to compare their own output signal of the certain controlled 
actions with the given initial educational signal and to perform self-tuning – automatic fitting of the internal weight coefficients in order to 
minimize the discrepancies between the factual output signal and educational signal. 
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1 Introduction 

Classification of the brain activity EEG is considered as the 
basis of the neurocomputer interface (NCI) system creation. 
It is established that a person can arbitrarily modify the 
electrical activity of his/her brain by the mentally performed 
movements skipping any neuro-muscle channels, during 
this process the generation of the patterns occurs that allow 
to control the external devices. If the corresponding patterns 
of the EEG are found it is possible to classify the user’s state 
of the mind in order to perform the consequent transfer of 
the registered brain activity in the message or by the means 
of the command to control the external device. 

This work is a small part of the research devoted to the 
development of the neuro-network classificatory for NCI on 
the basis of the mental activity. 

2 Description of the area under investigation 

Empirical investigations performed during the last decades 
lead to the understanding of the function of the different 
brain parts [1], where the definition of the brain activity 
models is achieved by the combination of the different brain 
waves, which by turn are divided in to 5 values of the total 
power density in the frequency ranges (Table 1) [2,3]. 
 
 
 

TABLE 1 The frequencies of the brain activity waves 

 Wave Frequenc

y 

Characteristics 

 

Gamma 100 – 38 
Гц 

Strong focusing and 
concentration, high 

activity of the information 

processing 

 

Beta 38 – 15 
Гц 

Logical, mindful thinking. 
Internal concern, fear, 

stress 

During the internal active 
commentator or criticism 

 

Alpha 14 – 8 Гц Relaxation. Thoughts 

about something peaceful. 
In the occipital and frontal 

parts of the hear (O1, O2) 

 

Theta 7 – 4 Гц Subconscious waves. 

Paradoxical sleep phase 
state, deep meditation, 

during the peak moments 

– creativity and 
spirituality 

 

Delta 3 – 0,5 Гц Unconscious waves. Deep 

sleep without dreams. In 

combination with other 
waves is typical for 

intuitive concentration 

(such as radar) 

In order to create NCI system the analysis of the EEG 
and signal classification are required. 
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3 Conclusion 

The creation and tuning of the scenarios in OpenViBE 
designer was created. 

1. The initial capture of the digital EEG signal into the 
file was performed using the algorithm of the data retrieval 
from the network, where the signal is transferred earlier 
from the launched server based on the connection driver via 
USB Bluetooth device to Neurosky MindWave mobile the 
neuro-set while the task (instructions) are given to the test 
subject, which is necessary for the subsequent filter 
development and classifier training. 

2. Determination of the optimal parameter, i.e. optimal 
frequencies of the brain activity waves using the statistical 

analysis of the measured readings. This allowed to educate 
the classifiers [4]. Several scenarios were required to do this. 
In the first scenario, it is necessary to calculate the flow that 
is recorded during the previous phase and to process it 
through the analytical module, which assess the best 
frequency range at the best power range. The received data 
is used later in the classifier training module, where the main 
option in the settings is the “Discriminant analysis” 
algorithm or “The method of the bearing vectors”. 

It is important to note that one or another EEG rhythm 
extraction is achieved using the electronic filter based on the 
Butterworth or Chebyshev projecton methods. 

Later all the parameters are used during the next stage of 
the NCI performance. 
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