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Abstract: Human brain gradually ceases to cope with the streams 

surrounding its information, this is evidenced by the annual increase in the number of 
depressions and neurodegenerative diseases, the problem can be solved by using 
intellectual assistants, limiting sources of information, and by increasing brain 
resources, which is to some extent achievable with the help of special training.  Since 
ancient times, mankind has used various techniques to improve attention, memory, 
speed of decision-making, etc. However, each person's brain is unique and requires an 
individual approach to selecting and creating effective training, as well as objective 
means of fixing the results, this can be done with the help of Neuro-fitness. This article 
justifies the need and suggests ways to use the neuro-headset to improve the quality 
and predict the results of training. 
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In the XXI century, — the age of the information society, humanity begins to 

need more and more "smart" helpers, which will ease the load, associated with 
processing and storing information.  And such helpers already exist: "Smart house" 
will select and maintain the optimal temperature and humidity, save energy, provide 
security, diagnose the performance of subsystems, etc., "smart car" controls and tries 
to reduce fuel consumption and wear of parts, notifies about malfunctions and 
changes in road conditions, in the long term, it can become predominantly or 
completely autonomous, a smart refrigerator monitors the maintenance of supplies 
and their freshness, informs about the need for purchases (sometimes they order 
themselves via the Internet), the software application-secretary recalls the birthdays of 
family members and friends, about the planned cases, and so on.   

However, despite electronic intellectual assistants, a person is nevertheless 
overwhelmed by interaction with huge volumes of information and the one, that must 
be found to carry out labor activity, and the one, that sellers of goods and services 
bring down for advertising purposes, an abundance of news materials on every 
possible subjects, etc. Problems with the processing of information can also arise as a 
result of congenital or acquired diseases. 

Thus, the brain needs additional resources, at the moment it is achievable only 



with the help of special trainings (in the future, perhaps, it will become available due 
to mechanical interference in the brain structures - implantation of various 
microcircuits, etc.). The applied interdisciplinary direction dealing with this issue is 
called "Brain Fitness". "Brain-fitness" is literally translated as: «Brain» and «Fit» 
(«Correspond»), so, it is a set of measures, aimed at maintaining the health ("form") 
of the brain. 

Training to maintain and develop brain capacity is most relevant: 
• for schoolchildren and students; 
• to achieve outstanding results in the professional activities of individuals; 
• to improve the quality of group work; 
• to protect from or combat age-related diseases; 
• for rehabilitation after diseases, etc. 
Speaking about brain-fitness it is important to understand, that the brain is an 

organ, that can not be trained as a muscle, it is much more complicated, at the moment 
neurophysiologists can not and probably will not be able to tell in the foreseeable 
future how a set of neurons gives rise to consciousness where it is located and how to 
manage it, however, they can visualize and measure brain activity using the 
neurointerface - to make the electroencephalogram (EEG). Registration of bioelectric 
activity of the brain ("alpha", "beta", "delta" and "theta" rhythms) allows to record and 
evaluate some processes in the brain, for example, to allocate such macrostates as: 
neutral, relaxation, concentration, etc. 

Brain fitness is aimed at increasing the volume of short-term memory, 
improving attention, increasing decision-making speed, developing spatial thinking, 
increasing the speed of switching between tasks, etc. 

Since ancient times people have tried to improve their memory, speed of 
thinking, depth of imagination, etc., for this they used special techniques, for example, 
in popular antiquity was the associative technique "palace of memory" [1] 
(information that needed to be remembered was broken up into parts, each part 
became a room or an element of the interior, these elements are linked into a single 
whole - the palace / building). It was also noted, that visual images are remembered 
better than text or numbers (imagery memory is more ancient), therefore it is 
recommended to invent objects or situations, and sometimes whole stories through 
which it is possible to reflect the signs necessary for memorization. 

It can be found in the Internet, a lot of sites where they promise to improve 
some abilities with the help of independent regular passage of specialized exercises 
(for example, [2]); for example, they often recommend 3 simple and most effective 
exercises for developing attention: to observe a burning candle, to pass drawing 
labyrinths, especially from the end, solve filwords) or with the help of a personal 
fitness coach to improve these or other abilities. 

On the subject sites for brain-fitness [3,4], it can be found special virtual 
exercise games, for example, the speed keys "up" / "down", "right" / "left" should 
repeat the direction of the central airplane (and all of them 5), find the same speed for 
the set of pictures 2, write a word for speed from the mixed letters, find the same 



objects for speed, deployed at an angle of 180 degrees, etc. Meditation techniques are 
proposed for feeling here and now with the help of actualizing one's attention to 
change air temperature on inspiration and exhalation, etc. However, without the use of 
a neuro-headset, it is impossible to objectively assess the consequences of training. 
The brain of each person, not to mention consciousness, is unique and requires a 
special approach. In the future, we call a brain workout using neyrointerfeys as 
"Neuro-fitness". 

Earlier we already mentioned, that "Neurointerface" is a device, that allows to 
record the electrical activity of the brain and translate it into commands for the reader 
(PC, robot, etc.). The neural interface can reflect both true brain activity and artifacts 
(blinking, jaw clenching, etc.) - garbage, that interferes with the interpretation of 
authentic signals. Neurobelt quality neurophones allow to get rid of artifacts, low-
quality neuro-headsets can not get rid of interference and give them away for 
authentic signals, turning them into commands for executive devices, for example, 
allow to control the robot with blinking, however, it makes no sense to use a neuro-
headset, enough cameras and a system for recognizing open and closed eyes. 

Thus, for neuro-fitness, it is needed the following equipment: a high-quality 
neuro-headset and specialized software (which allows to identify brain activity and 
translate it into commands for performing devices), a PC or a smartphone, training 
software. Each time the user needs to calibrate the device for himself in this particular 
time interval, then to watch the progress of the training process. 

Unscrupulous manufacturers of neuro-headseats promise their customers first 
of all a qualitative and quantitative improvement in cognitive abilities in general, 
which, of course, is tempting, however, controversial. By training to switch between 
control states, it is possible to increase the switching speed and the quality of state 
retention, that is, by learning, for example, relaxation, the user can learn to relax 
quickly and retain this state for a long time, but no more than that, so it's critical to 
take more promises. 

At the moment, neuro-headsets allow to practice self-control skills to a greater 
extent, it is important as in ordinary life: to cope with anxiety in the exam, to 
concentrate while performing important tasks, to avoid stress at work, and in extreme 
conditions: attack, accident, participation in important competitions, etc. Self-control 
skills can indirectly improve the quality of attention, reduce decision-making time, 
etc., but these indicators will always be individual and, possibly, situational. 

During the panel discussion with experts in the field of natural and artificial 
intelligence organized by the employees of the Sberbank Corporate University [5], 
T.A. Gavrilova, A.Y. Kaplan, T.V. Chernigovskaya and K.V. Anohin, when answering 
questions about the effectiveness of brain training, provided an example of the 
American champion in remembering numbers, who in everyday life uses stickers, that 
paste in the kitchen, in order not to forget the to-do-list for the day. The writer and 
journalist Joshua Foer, who decided to write an article about people participating in 
the memory championships during the interview, came to the conclusion, that most of 
them have a rather mediocre memory in everyday life, and they achieve success at 



competitions simply by using special mnemonic techniques, using them a year later, 
he unexpectedly became the champion of such competitions himself. 

So, let's sum up the subtotal: trainings for the brain are useful, but it is trained 
what it trains - specific skills (speed reading, ability to concentrate, allocation of the 
mental zone, etc.), and not cognitive abilities in general, also, for the objectification of 
the process, it is necessary to use a neuro-headset. 

The above described is true for individual training of schoolchildren, students, 
professional workers, etc., in order to increase the level of certain abilities. 

In the case when neuro-fitness is used for rehabilitation purposes, for 
example, for people with limited health abilities, partially or completely immobilized 
after a severe stroke, the exercises carried out allow not only to train a specific skill 
(controlling the movements of one's own body, prosthesis or an external robotic 
device) , but also give a powerful stimulus to recovery after trauma, as they clearly 
demonstrate that partial or full recovery is possible. For example, employees of the 
company "Neurobotics", on their own experience, observed the case when the patient 
after a stroke could not move his right hand, with the help of a neurointerface and a 
simulator-extensor during regular training, he was able to learn to bend and unbend 
first the little finger, and then the entire hand, since the connections between the brain 
and the limb have not been lost. It is important, that the neuro-rehabilitation begins as 
soon as possible until the neural connections are still preserved, otherwise the patient 
will have to re-learn the skills of managing his own body, and this does not always 
lead to success. 

In recent years, the ability to manage objects with the help of a neural 
interface is gaining in popularity, including the appearance and distribution of various 
thematic competitions: neuropiloting for schoolchildren in the framework of 
“JuniorSkills”, “Kibatlon” and NeuroTlon for people with disabilities and so on. 
Within the framework of the national technological initiative of the market 
"NeuroNet" [6], neuro-fitness is supposed to be developed in the segment of 
"Neuroplays and Sport", and also used to accelerate "Neuroformation". 

On the way of mass introduction of neuro-fitness there are several significant 
problems that need to be solved in the coming years: 

• the use of wet electrodes in the neuro-headsets makes the process of fixing 
the equipment laborious and unpleasant for the user; dry electrodes pass more noise 
and / or pressure the operator on the skin, causing discomfort; it is necessary to select 
materials, that provide good throughput and noise isolation, while not causing 
discomfort to users; 

• for the creation of a qualitative classifier of conditions, a large volume of 
records of qualitative EEGs of various people is needed, this will allow us to train a 
neural network of more accurate detection of states; 

• individual abilities/capabilities of some operators, for example, if a person is 
in a stressed state, then it is difficult for him to relax, professional yogis, on the 
contrary, are difficult to concentrate to the level of recognition of a system, trained on 
ordinary people (their neutral state is perceived by the classifier as relaxation); 



• neuroheadsets read a macro state, one operator can be trained in no more 
than 10 macrostates, which significantly reduces the possibility of neuroguidance, it is 
necessary to learn how to allocate microstates more efficiently – this will allow to 
control the actuators literally by "the power of thought", etc. 

When the above-described problems are solved, neuro-fitness will enable to 
train various skills and to develop natural abilities of a person throughout the lifetime, 
while preserving mental health even to old age. 
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