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Part 1. VIBRAIMAGE AND HUMAN SCIENCES
Vibrapsychology as Independent Branch
of Science
Viktor A. Minkin
Elsys Corp, St. Petersburg, Russia, minkin@elsys.ru

Abstract: The analysis of vibrapsychology correspondence to the principles presented by
independent branches of science is carried out. The science branch of vibrapsychology is proposed
to consider as interdisciplinary and unifying concepts from the formal, natural and social sciences.
The additional possibilities of vibrapsychology are investigated in relation to the well-known scientific
areas of psychophysiology, neurophysiology and cybernetic psychology. The analysis of the achieved
results is carried out and the goals of the further development of vibrapsychology are determined.
The advantages and disadvantages of the main applications of vibraimage technology as the main
basis for vibrapsychology development are analyzed.
Keywords: vibraimage, vibrapsychology, psychology, psychophysiology, science.

It is known that science is the field of human activity aimed at the development
and systematization of objective knowledge about reality. This activity is carried out
through the collection of facts, their regular updating, systematization and critical
analysis. On this basis, a synthesis of new knowledge or generalizations is carried
out, which describe the observed natural or social phenomena and indicate causal
relationships, which allows it prediction. Those scientific hypotheses supported by
facts or experiments are recognized by the laws of nature or society (Wilson, 1999).
Science is constantly evolving and changing, there is no generally accepted division of
scientific areas, in many countries approaches to scientific areas depend on philosophy,
morality, ambiguous concepts, if considered from a scientific point of view. Consider
the most famous classification of sciences with their division into formal (exact), natural
and social. Using this classification and the definition of science given earlier, let us try
to analyze any human action, for example, the movement of the hand, as an object of
study. Norbert Wiener gives a classic example of such action analysis — to take a pencil
(Wiener, 1948). In order to do this, we will have to resort to at least a few sciences, for
example, mathematics (formal science) to calculate motion, biology (natural sciences)
to understand the physiology of motion and psychology (social sciences) to explain
the reasons that caused a person’s movement or gesture. There is no doubt that ‘too
many cooks spoil the broth’ and that such an approach to describing a relatively simple
phenomenon can hardly be called scientific, since it does not allow establishing causal
relationships. For scientific progress, it is necessary to investigate the object within the
framework of one scientific direction, only then can we expect to obtain adequate results.
However, at present, there is no such science or scientific branch that could objectively
study the psychology and behavior of a person.
Citation: Minkin V. A. (2020). Vibrapsychology as Independent Branch of Science. Proceedings
of the 3rd International Open Science Conference Modern Psychophysiology. The Vibraimage Technology,
(English Edition), June 2020, St. Petersburg, Russia, pp. 5–11. https://doi.org/10.25696/ELSYS.01.VC3.EN
© The Authors, VIBRA2020. This is an open access article distributed under the terms of
the Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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Of course, there are such scientific areas as neurophysiology, psychophysiology
and cybernetic psychology, which are quite similar in essence, to the tasks that
vibrapsychology can solve. However, these sciences have its own limitations. For
example, neurophysiology is a branch of physiology that studies the functions of the
nervous system, the work of the vestibular system is not included in the scope of
neurophysiology. Psychophysiology, in principle, is the closest science that is able
to study the psychological and physiological aspects of human behavior, but has
recently been associated more with lie detection and the work of contact sensors
that analyze known physiological signals. Cybernetic psychology makes a clear bias
towards cybernetics and tries not to delve into physiological processes. The task of
vibrapsychology as an interdisciplinary science branch is to study the factors that
determine human behavior, including at the level of conscious and unconscious reactions.
The physiological basis of vibrapsychology is the functioning of the vestibular system
and the vestibular-emotional reflex (Minkin&Nikilaenko, 2008). The technical basis of
vibrapsychology is vibraimage technology (Minkin, 2017) based on software processing
video images of the human head.
One of the modern scientific principles is the principle of simplicity, sometimes
referred as Ockham’s razor (Thorburn, 1918) named for the Franciscan friar, in the short
form that reads «Entities should not be multiplied without necessity». Using the principle
of simplicity (the simplest solution is most likely the right one), it can be stated that if
vibrapsychology is self-sufficient for studying human behavior, then it can be perceived
as an independent science branch.

1. From Homeostasis to Homeokinesis

The term homeostasis was proposed by the American physiologist Walter Cannon
(Cannon, 1932) to characterize the processes of self-regulation or for coordinated
physiological processes that support most stable conditions of the body. When considering
the homeostasis of biosystems, the main focus is on stability, but later physiological
studies have shown that variables in the body are subject to regular cyclic changes
(Novoseltsev, 1978), although the mathematical modeling of human PPS was limited
by homeostasis. Franz Halberg called the system of regulation through fluctuations of
chronobiological signals — homeokinesis (Halberg et al., 1987).
If we move away from the desire to assign a new term to well-known phenomena, then
we should pay attention to the work of the Great Russian physiologist Ivan Mikhailovich
Sechenov, who wrote the following back in 1860: Now, let’s look at the regulation
of income with outcome. There are many mechanisms supporting the equilibrium
between these two values in the body (Sechenov, 1952). I want to pay attention to the
next interesting moment. One of the main points at the 1st vibraimage conference was
Sechenov’s thesis that «every thought has a muscular manifestation» (Minkin, 2018). At
the 2nd conference, most of the reports (Minkin, 2019) were devoted to reflex movements
and continued Sechenov’s thesis that «thought is 2/3 of the reflex». At this conference,
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we advanced to the study of equilibrium states. Most likely, everything that modern
psychophysiology studies and a dozen of our conferences will also be based on the
development of Ivan Mikhailovich Sechenov theses.
Vibraimage technology and vibrapsychology have shown unique capabilities in the
study of the equilibrium and dynamic states of a person (Minkin, 2020), which made it
possible to revise the mechanisms for regulating human PPS, create mathematical models
of homeokinesis, and decompose the behavioral characteristics of a person into separate
elements that make up the whole system.

2. Measurement of Behavioral Parameters
by Vibraimage Technology

The main element of cybernetics is the amount of information (Wiener, 1948). The
main element of vibraimage technology is video streaming converted into inter-frame
difference (Minkin & Shtam, 2000; Minkin, 2007). Each point of vibraimage carries
information about the temporal and spatial components of the movement of the object,
and depending on the time constant and spatial characteristics, vibraimage at each point
can be represented as an innumerable set of temporal and spatial characteristics.
The restriction in obtaining the initial and processed information about the object is
only real equipment and processor power. In terms of the volume of initial information
about the measurement object (with the existing level of hardware), vibraimage technology
is orders of magnitude superior to all known psychophysiological detection technologies,
for example, contact polygraph, magnetic resonance imager, EEG, etc. An IT expert can
object — what an advantage, a large amount of initial information is not an advantage, but
a disadvantage, because it needs to be processed, and even in real time. I can partially agree
with this statement, of course, it is easier to get a small amount of information and use
it correctly. In terms of processor costs, the technology of vibration imaging is the most
difficult to process among the well-known technologies of psychophysiological detection.
This limitation markedly impedes its widespread adoption. But if the information is
superfluous, then you can always get rid of it and compress the information flow. If the
necessary information is missing, then it can no longer be filled. Therefore, in cybernetics
for solving complex problems there cannot be a lot of information, it may just not be
enough to solve the tasks. In the technology of vibration imaging, you can always extract
additional information about the measurement object, if it is not enough.
Now about the informativity of vibraimage technology. Vibraimage transforms
information from the vestibular system. The vestibular system provides the human
mechanical balance and is functionally linked to all human physiological systems
(Minkin & Nikolaenko, 2008). Any changes in the physiological or mental state make
their own unique impact on the functioning of the vestibular system and affect the
maintenance of the vertical state and movement of the human head. Any movement
of a person’s arm or leg makes a change in head movement; this is one of the rules of
biomechanics (Bernstein, 1967). In addition, human movement is an uniquely behavioral
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characteristic. Freud claimed that a person has no random movements (Freud, 1926).
Those. Assessment of human reflex movements by vibraimage technology combines
physiological and behavioral characteristics into a single whole, which is not available
to other technologies (Meiselman, 2016).
Vibraimage is non-contact, user friendly and allows you to explore a person without
violating his usual activities. In this way, it differs significantly from most contact
technologies that require the placement of sensors on the human body, especially since
it is far from computed tomography, which requires placing a person in special closed
equipment.
These properties allow vibraimage technology to become basic in vibrapsychology
and measure not only individual parameters of emotions, but also determine the
totality of known human behavioral characteristics. The developers of vibraimage
technology have proposed a unified algorithmic approach to all parameters of emotions
and psychophysiological states, which allows determining the change in each parameter
in relative units from 0 to 1, or in percent from 0 to 100% (Minkin, 2017). The greatest
severity of each psychophysiological parameter is characterized by a value close to unity
(or 100%).
Moreover, we do not see the need to normalize the value of all parameters in such
a way that in norm each parameter is equal to approximately 50%, as the developers
of MMPI questionnaires (Schiele&Baker&Hathaway, 1943) achieve for T parameters.
Artificial double reduction of parameters (initially a range from 0 to 100, then nom 50)
to a single value does not have mathematical meaning. The analysis of dependencies
and correlations the dynamics of change and the density of distribution of the measured
parameters are important, and the range from 0 to 100 is sufficient for a single perception
and joint processing of psychophysiological parameters.
The psychophysiological meaning of vibraimage technology is to consider the
physiology of the reflex movements of the human head at the micro level, at the level of
movements invisible to the eye. The fact that the physiology of visible reflex movements
reflects the emotional and psychophysiological state was previously known (Sechenov,
2001; Darwin, 2001; Lorenz, 1963).
The invisibility to an eye of head micromotion does not change anything in the theories
of past scientists, the movement remains a movement, even if it occurs with a micron
amplitude. Moreover, any repeating and oscillatory process is easier to convert into
information than non-repeating macro-movements; it is easier to measure and normalize.
The principles of the analysis of reflex movements remain approximately the same as in
the analysis of human macro movements.
There are short theses discovers by vibraimage in PPS analysis:
– The rhythm (period from 30 to 200 seconds) of brain activity that determines the
behavioral characteristics of a person (Minkin, 2020) was highlighted.
– Classification of the table of elements that determine human behavior based on
mathematical principles, primarily correlation among themselves, is proposed.
– Proved the absence of a correlation between the parameters of consciousness
and the unconscious characteristics of the person.
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3. Psychometrics as the Part of Metrology

Fundamentally important (to obtain an unambiguous and objective result) is the
approach to the emotional and psychophysiological parameters of a person, as to
various qualities of a physical object under study that have quantitative characteristics.
That is, the standard metrological approach to measuring physical quantities (JCGM
200, 2008) can be applied to measuring the emotional characteristics of a person.
Psychometrics cannot be a separate science based on the analysis of only the conscious
reaction of the subjects, self-testing and self-esteem. An analysis of only a person’s
conscious reaction when testing using questionnaires, even if it is carried out using
the most modern mathematical methods (Schiele&Baker&Hathaway, 1943), cannot
give an objective and complete characterization of the person, since the processes
of consciousness and the unconscious do not replace, but complement each other
(Minkin&Myasnikova&Nikolaenko, 2019).
At the same time, I do not deny, but rather confirm that the conscious information
obtained by passing the questionnaires can be effectively used to obtain a complete
personality profile. The combination of conscious and unconscious information in one
test allows you to determine the character traits of a person, or, for example, his abilities
and multiple intelligence (Gardner, 1983).
So that the measurement of the emotional and psychophysiological parameters
of a person is objective, it should be carried out on the basis of measuring physical
quantities (or physiological parameters). An open algorithm for calculating parameters
and statistical processing of measurement results are standard approaches to solving
metrological problems.
Minimization of behavioral characteristics, measured by the results of a conscious
reaction, and an increase in human behavioral characteristics, measured as physical
parameters, increase the accuracy and uniqueness of determining the general
characteristics of a person, since the physical measurement is more objective than the
measurement of the characteristics of consciousness. The proposed approach brings
vibrapsychology closer to the natural and exact sciences, and one should begin by
agreeing on exact definitions of the personality’s behavioral characteristics. As noted
earlier, there are currently no clear distinctions between emotions, psychophysiological
parameters and personality traits. The separation of the behavioral characteristics of
a person according to their stability over time (Spielberger et al., 1983) does not hold
water, since all human behavioral characteristics change under the influence of various
factors.
For an objective characteristic of a physical object, it is necessary to study the physical
characteristics of this object, and not the subjective reaction of consciousness to subjective
stimuli. Therefore, the inclusion of the results of processing a conscious reaction in the
behavioral characteristics of a person should be minimized, and for measuring emotional
and psychophysiological it should be excluded, since all the information necessary for
measuring emotions and psychophysiological parameters should be obtained on the basis
of physical measurements.
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Conclusion

The use of vibraimage technology in the framework of a new scientific field —
vibrapsychology allowed us to develop a universal classification of the behavioral
characteristics of a person (Minkin, 2020). The proposed classification of human
behavioral characteristics uses the correlation between behavioral parameters as the basis
for constructing a table of personality elements, similar to atomic weight in a periodic
table of chemical elements.
I hope that the conclusions about the existence of vibrapsychology as an independent
scientific field will be confirmed not only by its developers, but also by independent
researchers. To verify the data, we place the resulting database of behavioral parameters
in the public domain.
I do not agree with the approach to the uniqueness of consciousness, most
pronounced by Roger Penrose, who argued that the development of new physics is
necessary to study the processes of consciousness (Penrose, 1994). In my opinion, the
processes of consciousness can be successfully investigated within the framework of
vibrapsychology, and this direction should be the main one in further developments.
Perhaps in the future, the scientific directions of vibrapsychology, vibramedicine
and vibrabiology should be combined, for study the functioning of the vestibular
system in a single scientific direction, depending on the biological and psychological
characteristics of a person.
In the attachment given link to extended databases of emotional and psychophy
siological parameters. The general database, including 12494 measurement results
(file 12494All.xlsm), the database for measuring the free state of a person by
VibraMed (file 12494MED.xlsm), the database of passing questionnaires by VibraMI
and PsyAccent (12494MI.xlsm and 12494PA.xlsm). I invite researchers of emotions
and psychophysiological parameters to conduct their own research and develop their
theories based on the data.
Attachment

Databases of measurements of emotional and psychophysiological parameters are
given in the files on the link http://www.psymaker.com/downloads/CyberVibraV2.zip
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Abstract: The article is devoted to the improvement of psychophysiological examination
methods for workers on dangerous industries. The prospect of vibraimage technology using
as the means of rapid diagnostics of psychophysiological state is justified. In accordance with
the tasks of medical psychophysiology vestibular-emotional reflex is considered from the point
of view of the theory of physiological functions of organism regulation. Two contour model
of human head micro-movements regulation is proposed, which makes possible to expand
specification of vibraimage parameters. It is justified that is advisable to use the combination of
linear methods of multidimensional statistical analysis and artificial neural networks to develop
criteria for rapid diagnosis of psychophysiological state. Developed criteria for rapid diagnosis
of psychophysiological state are described.
Keywords: Express diagnostics, vibraimage technology, psychophysiological examinations,
medical psychophysiology, artificial neural networks.

An analysis of the saturation with potentially dangerous objects of the technogenic
sphere of all industrialized countries shows that the increase in the number and severity
of the consequences of technological disasters obeys an exponential law. To protect the
technogenic sphere of production from the personnel’s erroneous actions (human factor),
it is necessary to minimize anthropogenic risk, which is understood as a quantitative
characteristic of an enterprise’s security threat from an employee in the course of
professional activity, due to the non-compliance of his medical and psychophysiological
characteristics with the requirements of professional activity and anthropogenic
vulnerability of technological processes (Bobrov, 2019). The compliance of the medical
and psychophysiological characteristics of the employee with the requirements of
professional activity is established during medical examinations and psychophysiological
examinations (PPE). According to Federal Law N 35-FЗ dated March 8, 2011, for the
enterprises of the nuclear industry, PPE is an obligatory part of medical examinations
conducted by medical organizations of FMBA of Russia. During PPE an assessment of
the psychophysiological state of workers is carried out.
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Psychophysiological state (PPS) according to E. P. Ilyin (Ilyin, 1978) is a causal
phenomenon, the reaction is not of a separate system or organ, but of the personality
as a whole, with the inclusion in the response of both physiological and mental levels
(subsystems) of control and regulation related to substructures and sides of the personality.
Psychophysiological adaptation is also defined as the person’s systemic response to the
action of external and internal stimuli and factors aimed at achieving a useful adaptive
result and is considered as a criterion for assessing prenosological disorders in health
status during medical examinations (Bobrov et al., 2015). PPS implemented by FMBA
specialists are aimed, first of all, at assessing the psychophysiological adaptation of
workers, identifying prenosological disorders in the state of health in order to conduct
timely rehabilitation and health-improving measures (Kaznacheev et al., 1980).
Since PPS is a systemic phenomenon/reaction, its assessment should be carried out at
various hierarchical levels of the organization of the body. This requirement (in different
volumes) is implemented in the hardware and software systems used in PPE. So, in
the nuclear industry, PPS personnel are evaluated using the PPS-CONTROL agrarian
and industrial complex at the mental, psychophysiological and physiological levels using
4 psychodiagnostic tests, 3 sensorimotor techniques and methods for assessing heart rate
variability (Bobrov et al., 2015).
Testing time in this case takes about 2 hours. This separates the employee from
the production process, which does not correspond to the interests of the employer,
requires a large number of medical workers to conduct a survey. If for the preliminary
(when applying for a job) PPE, the existing survey time is acceptable, then the
improvement of periodic PPE is associated with the introduction of rapid diagnostic
methods for PPS. Their use will allow you to quickly identify the group of “risk”,
subject to in-depth PPE, freeing the rest from psychophysiological examination.
This will significantly reduce the total time of PPE for the entire professional group
(workshop, department, enterprise).
Methods of PPS rapid diagnosis have no alternative in pre-shift PPE, as well as in
assessing the current PPS in professional activities.
Vibraimage Technology as a Method
of Rapid Assessment of the Psychophysiological State
in the Tasks of Medical Psychophysiology

When considering the methods of rapid PPS diagnosis, it is advisable to proceed
from the fact that the body is a complex hierarchy of interconnected and interconnected
systems that make up its organization levels: molecular, subcellular, cellular, tissue,
organ, systemic and organismic. The human body has thousands of regulatory
systems that function to ensure the level of metabolism / intake of a substance, energy
and information that is adequate to the prevailing living conditions. According to modern
concepts (Mitrokhina, 2000; Myshkin, 2016), the main forms of regulation are adaptive
and homeostatic regulation. Adaptive regulation mechanisms operate in a servo system
mode, in which perturbation control is mainly carried out. If a mismatch occurs between
the current functional state of the organism and the one required by environmental
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conditions, this is a signal for changing the structure of the initial functional state or for
transferring it to another level. That is, to adaptive restructuring of the functional system.
Thanks to adaptive regulation, adequate ratios are maintained in the “organism–
environment” system, on the one hand, and between the individual elements of the
system, on the other. The stability of the system within a certain adaptive level of activity
is supported by mechanisms of homeostatic regulation aimed at maintaining homeostasis,
which corrects all internal deviations in the activity of the system around the formed
level. In this case, the deviations themselves are sources of control signals acting on the
principle of feedback, i.e. regulatory actions are proportional to deviations of the state
from a given level, which ensures the stability of the system. Thus, homeostatic regulation
ensures the stability of a certain level of the functional state of the body. Both forms
of regulation, mutually complementing each other, provide self-regulation of the body
in accordance with the requirements of the current moment. The markers of adaptive
regulation systems are labile/plastic indicators of the functional state (pulse, pressure,
level of nutrients in the blood, etc.). Homeostatic regulation — “hard” (homeostatic)
indicators that are actively maintained by the corresponding functional systems at a strictly
defined value and whose deviation from this value leads to irreversible disturbances (pH,
osmotic pressure and others). In accordance with the foregoing, for rapid diagnosis of
the functional state of a person, it is necessary to use indicators of adaptive regulatory
systems. Additional requirements are their ability to assess the systemic reaction of
the body, the speed of assessment and its comfort for the test person. The quality of
express diagnostics and the degree of its demand in practical activities depend on the
completeness of compliance with these requirements.
A positive example as a method of rapid diagnosis and relevance in practice is the
method of heart rate variability (HRV) (Bayevsky, 1979; Bayevsky and others, 1997).
HRV analysis is a modern methodology, technology for research and assessment of the
state of regulatory systems of the body, in particular the functional state of various parts
of the autonomic nervous system. It is aimed at assessing one of the systems of adaptive
regulation of the functional state of the body — the circulatory system. Monitoring
and evaluation of the activity of blood circulation regulation mechanisms allow obtaining
information on the adequacy of the reaction of the adaptive mechanisms of the body to
the various effects of changing environmental conditions. The technique is operational,
comfortable enough for the test person.
However, HRV is difficult to attribute to methods that allow us to evaluate the
systemic reaction of the body. The results of our long-term surveys of workers in the
nuclear industry, which included practically healthy people who do not have medical
contraindications to work, aimed at assessing psychophysiological adaptation (PPA) at
3 hierarchical levels (psychological, psychophysiological and physiological), showed
a low correlation of HRV with indicators of psychodiagnostic tests and the functional
state of the central nervous system, evaluated according to sensorimotor techniques.
Inter-level correlation significantly increases only for workers with a low level of PPA.
This is due to the fact that with a low level of PPA, the functional reserves of the
body decrease and, as a result, the number of degrees of freedom of regulatory systems
decreases. The activation of the autonomous regulation loops decreases while the central
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ones increase. The organism, as a hierarchical multi-level system of regulation, becomes
a “rigid” system.
A new step in the field of express diagnostics of a functional/psychophysiological
state is vibraimage technology (Minkin, 2007; 2020). It fully satisfies all of the above
requirements for express diagnostic systems: systemic, responsive and comfortable.
The object of evaluation is the functional state of one of the leading sensory systems:
the vestibular system, the stimuli of which are gravity and forces that impart linear
or angular acceleration to the body. Complex reflexes associated with vestibular
stimulation include vestibulospinal, vestibulovegetative, and vestibuloglomotor reflexes
(Handverker, 1996). The author of vibraimage technology discovered and described
a new reflex of the vestibular system: the vestibular-emotional reflex (VER) (Minkin,
2007; Minkin&Nikolaenko, 2008).
Although its neurophysiological mechanisms have not yet been fully described,
numerous experimental data do not raise doubts about its objective existence. The
presence of automatism, abundant afferent and efferent morphofunctional connections
with cortical-subcortical formations of the central and autonomic nervous systems of the
brain and spinal cord, with neuroendocrine processes indicate the possibility of using the
characteristics of the functioning of the vestibular system as an indicator of the body’s
response to internal and external factors. The reflection in vibraimage parameters of the
systemic reaction of the body was shown in many experimental works (Minkin, 2018;
2019). In particular, in the thesis of E. S. Shchelkanova (Shchelkanova, 2019), which
was one of the provisions to be defended.
Since all the regulatory systems of the body are built and operate on the same principle
(Myshkin, 2016), for the vestibular system, a 2-circuit model for the regulation of reflex
movements of the human head can be constructed, similar in structure to the cybernetic
model of heart rhythm regulation. The autonomous regulation loop is connected with the
vestibular apparatus and the vestibular tract entering the medulla oblongata. The central
control loop includes the vestibular nuclei of the medulla oblongata, the impulses from
which enter the thalamus and projection field of the vestibular system in the temporal
region of the cortex, as well as in structures located in close proximity to the pyramidal
neurons of the motor region of the cortex and cortical. With optimal regulation (low level
of regulatory systems of a body), control occurs with minimal involvement of higher
levels of control. With suboptimal management, activation of ever higher levels of control
is necessary. In terms of vibraimage, this is reflected, in our opinion, in an increase in
the asymmetry of movements and an increase in the proportion of the high-frequency
part of the vibration spectrum to the total power in the frequency spectrum of human
head micromotion.
Consideration of VER from the position of regulatory systems theory allows to
supplement the existing specification of vibraimage parameters (Minkin, 2020) with
such characteristics as the level of functioning of the vestibular system; level of its
activation; level of centralization of management; the general level of tension of the
regulatory systems of the body, estimated by vibraimage parameters, etc. The results
of an integrated assessment of PPS for the tasks of medical psychophysiology can be
formulated in terms of prenosological diagnosis taking into account the level of tension
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of regulatory systems (Bayevsky, 1979): 1) optimal level; 2) moderate functional stress;
3) pronounced functional stress; 4) overstrain of regulatory mechanisms; 5) depletion
of regulatory systems.

Artificial Neural Networks in the Diagnosis
of Psychophysiological Conditions

The effectiveness of diagnostic systems in the field of biomedical research depends
on the quality of the criteria used to evaluate the diagnostic object. For their construction,
various mathematical methods and information technologies are used. Based on the
analysis of the results of studies of the functional state of persons in extreme conditions,
an information technology for the statistical synthesis of assessment criteria was
developed (Bobrov, 1993). It is based on the consistent application of the methods of
factorial, cluster, discriminant and canonical discriminant analysis. However, the methods
of multivariate statistical analysis are linear mathematical methods. Therefore, when
developing diagnostic systems, it becomes necessary to use nonlinear mathematical
methods. These include artificial neural networks (ANNs) (Haykin, 1998).
A tuned, trained ANN is able to recognize new objects presented to it, relating them to
one of the classes of the spectrum of states, the recognition of which it was able to train.
The ability of ANNs to self-study provides significant advantages over criteria developed
on the basis of linear discriminant functions. From the practice of mathematical methods
using in applied biomedical research, it is known that the degree to which specialists
use decision-making methods and procedures largely depends on the “degree of trust”
in them. In this regard, diagnostic systems based on multivariate statistical analysis
methods have a definite advantage over systems constructed using ANNs, since ANNs
are black boxes with known inputs and outputs, but the structure of transformations that
is closed to the user.
Our experience in the development of diagnostic systems in applied biomedical
research shows that the greatest effect is achieved by the combined use of various
mathematical methods, the choice of which is determined by the nature of the source
data. Therefore, in medical psychophysiology, to develop criteria for the rapid diagnosis
of PPS using vibraimage parameters, it is advisable to use information technology (the
method of hierarchical stratification of functional states, MHSFS), which includes several
successive stages:
1. Synthesis of integral indicators for assessing the studied characteristics and functions
of an organism at various hierarchical levels using linear models of factor analysis or
non-linear models of an auto-associative network with direct connection.
2. Synthesis of classification models of typological states of the studied characteristics
and functions of an organism at various hierarchical levels using cluster analysis and/or
Kohonen self-organizing neural network.
3. Synthesis of decision rules for identifying typological conditions of the studied
characteristics and functions of an organism at various hierarchical levels using
discriminant analysis or a multilayer perceptron.
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Results

MHSFS was used to develop criteria for the rapid diagnosis of PPS using the MED
database (Minkin, 2020). It was cleaned of “popping up” observations and supplemented
by data from our own studies, which additionally contain the results of PFD conducted
using the PPS-CONTROL agro-industrial complex. In total, the training sample included
5098 observations (examples).
Factor analysis (FA). Factor analysis (Kim et al., 1989) allows us to classify indicators of
a functional state according to the degree of correlation between themselves and the degree
of lability. The correlation between the indicators is caused, as a rule, by the reflection
from different sides of the characteristics of the same of the studied processes / reactions
in the body: a common cause of reflection. Or combinatorics of their common meanings in
the formulas for calculating derivatives / secondary indicators. FA allowed to summarize
the results of assessing the relationship of vibraimage parameters by the pair values of the
correlation coefficient, described in detail in the book of Minkin (Minkin, 2020). During
its implementation, 10 parameters of vibraimage were used. The primary extraction of
factors was carried out by the method of principal components, rotation — by the varimax
method. We studied 2– 4-factor models of vibraimage parameters. As a result of the analysis,
a 2-factor model was chosen, since the addition of new factors insignificantly (up to 10%)
increases the overall dispersion of indicators explained by them.
The 1st factor (F1) mainly included indicators characterizing the asymmetry of
micromotion of the left and right parts of the human head from different sides. High
positive values of the factor correspond to low, low negative — high asymmetry. In
the 2nd factor (F2), indicators characterizing on different sides the contribution of the
high-frequency part of the vibration spectrum to the total power in the spectrum of
the frequency of micromotion of the human head. High positive values of the factor
correspond to a high, low negative — a low share of the contribution. The values of the
factors for their assessment were translated into T-points (M = 50 points, SD = 10 points).
The obtained factors can be considered as integral indicators, reflecting the
characteristics of the regulatory mechanisms of the formation of PPS, estimated by
vibraimage parameters. Factor F1 characterizes, in our opinion, the level of internal
psychophysiological comfort and a decrease in its values corresponds to an increase in
the asymmetry of micromotion of the head. Factor F2 — voltage level of PPS regulation
mechanisms.
Automatic classification (typological PPS). According to the values of factors F1, F2,
5 typological classes of states were identified. The number of classes was set based on
the concept of prenosological diagnosis described above (Bayevsky, 1979). The average
values of the factors F1, F2 in the selected classes and the percentage of occurrence of
each class in the training set are shown in figure (a, b).
Persons included in class 1 are characterized as very high, 2 — high, 3 — medium,
4 — low, 5 — very low levels of PPA. As follows from figure (a), as PPA worsens, there
is an increase in the tension of the body’s regulatory mechanisms and a decrease in the
level of internal psychophysiological comfort. Distribution of persons with different PPA
levels belong to normal distribution law (fig. b).
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a

b

Figure. Average values of factors F1, F2 in classes of typological states (a) and occurrence
(in %) of classes of typological states (b). Classes of typological states (1–5) are indicated
on the abscissa.

Decisive rules for the identification of typological conditions. To identify typological
conditions, neural networks are configured, the parameters of which are given in the table.
When constructing the ANN, NeuroShell 2 and STATISTICA Neural Networks data
analysis programs were used. As follows from the data in the table, the standard error
in predicting the values of factors F1, F2 was 0.0002 points. The forecasting accuracy
of PFC classes is 99.99%.
Table
ANN parameters for identifying the characteristics of the psychophysiological state by
vibraimage parameters
Forecasting
object

ANN type

Neuron function
activation

Training
Algorithm

Standard
forecasting error

Factor F1

MLP 10-9-1

Tanh

BFGS 109

0,0002

Factor F2

MLP 10-4-1

Tanh

BFGS 136

0,0002

State class

MLP 2-9-5

Tanh

BFGS 39

0,01%

Note.
MLP a-b-c: multilayer perceptron, a — is the number of neurons in the input, b — in the
intermediate, c — in the output layer.

Conclusion

Improving the psychophysiological examinations of workers in hazardous
industries is associated with the development of methods for the rapid diagnosis of the
psychophysiological state. The most promising in this case is vibraimage technology.
In accordance with the objectives of medical psychophysiology (identifying prenosological changes in health status by the level of impaired psychophysiological
adaptation), the vestibular-emotional reflex should be considered from the perspective
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of the theory of regulation of physiological functions of the body and the proposed
2-circuit model for regulating micromotion of the human head. This makes possible to
expand the specification of vibraimage parameters.
To develop criteria for the rapid diagnosis of the psychophysiological state, it is
advisable to use a combination of linear methods of multivariate statistical analysis
and non-linear methods with the construction of artificial neural networks.
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Humanity in its development has always been faced with threats. The first were
predominantly epidemiological diseases that claimed millions of lives in medieval cities.
The development of hygienic science made it possible to identify the causes of diseases
and to develop recommendations for human behavior in everyday life to minimize them.
However, you can perfectly know the rules, but, for various reasons, do not follow them.
While elementary hygiene rules through education for many generations (“Have you
washed your hands before eating?”) Have not moved to the subconscious level, the threat
of pandemics continued.
The industrialization of society has added new threats. At first, they concerned only
damage to the health of the employee. A new science has appeared: labor protection (LB),
which has developed the rules for safe human behavior at work. However, constant
briefings on the subject of safety measures for employees of enterprises under their
personal signature do not reduce mortality at work to zero. One of the main reasons:
failure to comply with the rules of LB due to the personal characteristics of the employee,
the lack of their consolidation at the subconscious level.
The inclusion in the industrial sector of industrialized countries of enterprises with
potentially hazardous technologies (nuclear, chemical, oil, microbiological and other
industries) has increased the threat to workers, enterprises and the environment. The
concept of “industrial safety” appeared, which is defined in the State Standard for Safety
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in Extraordinary Conditions as the state of protection of the population, production
personnel, national economy and the environment from the dangers arising from industrial
accidents and catastrophes in emergency zones.
The accident at the Chernobyl nuclear power plant, the study of the causes of
its occurrence, led to the emergence of a new concept: safety culture. According to
documents of the International Atomic Energy Agency (IAEA) (INSAG-4, 1991), a safety
culture (SC) is defined as a culture of work, in the organizational and individual aspects
of which radiation safety issues, as having the highest priority, are given attention to
their importance.
Organizational aspect — SC aspect, determined by the manager’s commitment to
the highest level of security priority, reflected in the statement in the field of security
policy, specific actions to create organizational structures and separation of powers,
regular review of processes affecting the security. The individual aspect is the aspect
of SC, determined by the awareness by employees of the highest priority of safety in
their actions by rigorous implementation of all regulatory documents and instructions
on radiation safety.
The procedural aspects of SC assessment are related to expert missions. The work of
the ASCOT (ASCOT, 1994) and SCART (SCART, 2007) missions is based on bypasses
of nuclear power plants, discussions with company management and staff on issues
regulated by IAEA documents. After that, the mission gives an expert opinion on the
level of safety culture at this enterprise.
In the IAEA documents, among the many relevant characteristics of a safety culture,
three were selected as key (INSAG-4, 1991; INSAG-15, 2002): a) commitment to the
ideas of safety priority of senior management; b) the availability of competent personnel
of sufficient strength; c) openness and sociability. But the management and control
functions on the part of management to increase the design bureau will not give the
expected effect if the individual aspect of design bureau is not worked out: the attitude
to safety and the adequacy of the behavior of each employee when the employee is left
alone with problems at his workplace (Abramova, 2011).
This requires complementing external missions with an “internal” SC assessment.
For this purpose, a methodology was developed (Bobrov et al., 2017), which ensures
the assessment of design bureau at the enterprise by its employees. The indicators
recommended by the SCART mission (SCART, 2007) were used as characteristics
and signs of a safety culture. The assessment is carried out using the questionnaire,
which includes 111 questions. The experts are senior managers, middle managers of the
enterprise and its employees.
However, the methodology does not provide an opportunity to assess the degree
of sincerity of the responses of experts. This reduces the reliability and reliability of
the SC assessment. The unique opportunity of vibraimage technology to evaluate the
unconscious human response used in profiling and psychological testing systems (Minkin,
2007; 2020; Minkin&Nikolaenko, 2017) makes it possible to solve this problem.
The aim of the study was to develop a methodology for the “internal” safety culture
assessment of enterprises performing work with spent nuclear fuel and radioactive waste,
taking into account the unconscious response of the person being tested to the questions
posed by vibraimage technology.
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Methodological Issues of Assessing Safety Culture
by Controlling Unconscious Responses of Testee

When developing the questionnaire for the “internal” assessment of SC, indicators
recommended by the SCART mission (SCART, 2007), including 5 integral characteristics
(blocks), were used as characteristics and signs of a safety culture:
A. Security as a clearly recognized value.
B. Evidence of safety priority at all levels of government.
C. Clear allocation of responsibilities.
D. Continuous improvement of professional knowledge by employees for the safety
of the organization.
E. Safety is included in all activities.
Evaluation of each characteristic is carried out by presenting 6 questions. For example,
for block A, one of the questions has the following wording: Do you know about the official
statement of the SevRAO leadership about the priority of security over material and other
issues of the organization of work? For block B: is the priority attitude to security reflected
at all levels of enterprise management in the criteria included in the overall assessment of the
enterprise? For block C: are the functional responsibilities of personnel and the level of their
compliance with accepted standards and procedures clearly defined and unambiguously
understood? For block D: do you think that the desire to improve professional knowledge
and skills is characteristic of personnel of all categories? For Block E: Does the enterprise
have a system for monitoring the status of all types of safety, including labor protection,
environmental safety and social security? Answer options: yes/no.
A quantitative assessment of the integral characteristics of the A-E safety culture was
carried out using 2 algorithms.
The first is developed by specialists of the FSBI SSC FMBC them. A. I. Burnazyan
FMBA of Russia on the basis of a training sample constructed by modeling the full
space of events: all theoretically possible combinations of answers to the questions
posed. Similarly to what was done in the work (Bobrov et al., 2017), using the methods
of multivariate statistical analysis, criteria for the integrated assessment of the A-E
characteristics of the safety culture and decisive identification rules for the tested high,
medium or low SC level were developed.
The second algorithm was developed by specialists from the Elsys Corp, St. Petersburg,
Russia. It allows you to evaluate the conscious, unconscious and total response of the
safety culture tested by the characteristics of A-E.

Presentation of Safety Culture Assessment Results

The main results of the safety culture assessment include an assessment of the
conscious and unconscious reactions calculated using the algorithms of the Elsys Corp
(fig. 1a). This allows not only to evaluate their values / severity for each of the indicators
of safety culture A-F, but also to visually assess their difference in reaction. A large
negative difference indicates insincerity and / or test takers’ choice of a socially approved
answer (Minkin&Nikolaenko, 2017).
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The evaluation results also include the values of the total profile, estimated according
to the algorithms of the FMBC named after A. I. Burnazyan in T-scale and according to
the algorithms of Elsys Corp in % (fig. 1b). In addition, a decision is issued on the need
for measures to increase the level of design bureaus for specific indicators: “–” events
are not required, “ + ” events are required. The decision is issued with low values of the
indicator, large negative values of the difference between the conscious and unconscious
reactions, or with a combination of these signs.

a

SC
indicator

T scale

%

CR-UR
(R,%)

Action

A
B
C
D
E

50,0
41,9
58,1
33,8
46,9

43,2
40,0
47,1
35,6
35,4

3,4
–6,2
11,8
–13,6
3,0

–
–
–
+
+

b

Fig. 1. a — value of indicators (A-F) according to the assessment of conscious (CR)
and unconscious (UR) reactions; b — the values of indicators (A-F) in the T-ball and % scale,
the difference between conscious and unconscious reactions (R) and the need for action
to increase SC (“–” are” not required, “ + ” are required)

SC indicators presented in the table in figure 1b are displayed as a “lattice” of the
safety culture (fig. 2a) (Bobrov et al., 2017). The abscissa axis represents the values of
the total reaction (S, %), the ordinate axis represents the difference between the conscious
and unconscious reactions (R, %). The dashed line indicates “growth points”: weaknesses
in the organization of work at the enterprise, which should be addressed first. They are
allocated in accordance with the above rules.
The test results also assess the likelihood of identification of the tested high, medium
or low SC level. The assessment is carried out according to the algorithms of FMBC
them. A. I. Burnazian (fig. 2b).

a

b

Fig. 2. a — “lattice” of safety culture, S — total reaction (%), R — difference between
conscious and unconscious reactions for indicators (A–F); b — individual assessment
of the probability of identification of a testee high, medium or low SC levels
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Conclusion

World experience shows that the development, legislative approval at the industry or
state level of standards that ensure the safety of objects of various sectors of the economy
and the environment, largely depends on the person who is called upon to comply with
these rules.
The simplest example is the automotive industry. No matter how perfect the rules of
the road, the infrastructure of roads, the safety of vehicles, the number of traffic accidents
with serious consequences will not decrease, if the attitude of drivers towards safety
does not change as the highest priority in traffic. It manifests itself in the refusal to take
alcohol and narcotic drugs while driving, in road behavior, maintaining the technical
condition of cars, etc. In other words, in the culture of driving, a culture of behavior on
the road, a culture of observing traffic rules, etc. All these characteristics can be united
in the concept of road safety culture.
Therefore, the methodology and criteria for an “internal” safety culture assessment
developed for enterprises engaged in the management of spent nuclear fuel and radioactive
waste can be in demand not only for other enterprises in the nuclear industry, but also for
any enterprises with potentially dangerous technologies. The specifics of the enterprise
should be taken into account in the wording of the questionnaire. Vibraimage technology
provides the requested processing algorithm for any options of questionnaires.
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Abstract: According to a comprehensive psychological study using the psychodiagnostic tests of
MMPI, Cattell’s Sixteen Personality Factor Questionnaire (16PF), as well as the multiple intelligences
assessment test, psychological characteristics of individuals with various characteristics are compared.
Indicators of psychodiagnostic tests were revealed, which significantly differed in individuals with high
and low values of each of the multiple intelligences scales. The characteristics of the psychological
state of these individuals are described.
Keywords: Multiple intelligences, vibraimage technology, rapid assessment, psychological state,
psycho-diagnostic tests, psychological features.

Modern production facilities that use potentially hazardous technologies, due to their
complexity and danger, are a source of anthropogenic risk. In the nuclear industry, the
preservation of professional health and the improvement of the professional reliability
of employees is carried out by creating a system of medical and psychological support.
Its component is a psychophysiological examination (PPE) of staff. In the course of
PPE, the individual psychological characteristics of the employee are also studied: the
properties of the personality’s mental activity, which are expressed in temperament,
character, motivational-need sphere and abilities. The presence and severity of certain
features directly affects the processes of adaptation of a person, his behavior, the
manifestation of emotion and are the main prerequisites for success in professional
activity (Ivanov&Fedotov, 2016).
The duration of the PPE of nuclear workers, which averages 1.5–2 hours, initiates
research on the development of methods for the rapid diagnosis of the psychophysiological
state. A promising tool for this is vibraimage technology (Minkin, 2007; 2020;
Bobrov et al., 2017; 2018; 2019; Shchelkanova, 2019). Since psychological testing is
the main time when conducting PPE, the development of methods for the rapid diagnosis
of mental state is of particular interest. This can be realized through an assessment of the
special abilities of the employee.
Abilities are considered as individual psychological characteristics of a person, the
ability to perform a particular type of activity with a minimum expenditure of internal
resources and time. Professional or special abilities, unlike general ones, imply the
possibility of developing individual mental qualities for a particular type of activity.
Citation: Novikova Т. M., Shchelkanova E. S. (2020). Psychological Features of Persons with Various
Characteristics of Multiple Intelligences. Proceedings of the 3rd International Open Science Conference
Modern Psychophysiology. The Vibraimage Technology, (English Edition), June 2020, St. Petersburg, Russia,
pp. 25–30. https://doi.org/10.25696/ELSYS.16.VC3.EN
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Special abilities, meeting in various combinations, are manifested in appropriate
conditions and provide the ability to adapt the employee to the factors of the labor
process. Special abilities can be studied using a multiple intelligences questionnaire
(Gardner, 1983) using vibraimage technology (Minkin&Nikolaenko, 2017).
Of scientific and practical interest is the comparison of the characteristics of multiple
intelligences (MI) with indicators of traditional techniques used in psychodiagnostics.
This can be considered as verification of MI scales for the subsequent development on
their basis of criteria for the rapid assessment of the psychological state during PPE of
workers in hazardous industries.
The purpose of this study was to research the psychological characteristics of
individuals with various characteristics of multiple intelligences.
Materials and Methods

The object of the study is the staff of the Federal State Unitary Enterprise
“Electrokhimpribor Combine”. During the periodic PPE using the methodology of
the multilateral personality study (MMIL) and the 16 factor personality questionnaire
by R. B. Cattell. The mental state of 152 workers in the main production was studied.
To assess the parameters of multiple intelligences VibraMI program (VibraMI, 2020)
was used.
The results of the study were analyzed using the program STATISTICA v.8.0.am
Results

According to the results of testing on MI scales for sigmal deviations from the
average value, groups of individuals with high and low values of the corresponding
characteristic were distinguished. The significance of differences between groups in
terms of psychodiagnostic was assessed by Student’s t-test. The table shows the indicators
of psychodiagnostic tests that have significant differences (p < 0.05), or differences
at the level of pronounced tendency (p < 0.2) in individuals with polar values of the
corresponding MI scale. The average values of the indicators of tests and MI scales
in polar groups (persons with low/persons with high values of the MI scale) and the
probability of their P differences.
The results presented in the table are interpreted in the text for persons with
low values of the corresponding MI scale. Persons from the polar group as a whole
are characterized by opposite qualities. When interpreting in some cases, the results
of additional techniques were used, the indicators of which were not included in
the table.
IA scale: Workers with low values of the scale for intra-personal intelligence
are more open, communicative, they do not experience difficulties in establishing
and maintaining interpersonal relationships, their leadership abilities are well
developed. They have a wide range of interests and usually build many plans at the
same time. However, they often do not finish the job. They tend to make decisions
quickly, but these decisions are not necessarily the right ones. Their propensity for
adventurism is higher than in the second group.
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Table
Characteristics of the mental state, significantly different
in individuals with high and low MI scales
MI scales
names

1

Characteristics of the mental state, significantly different in individuals
with low and high MI indicators

MMPI scales: «М9» (61/55, р = 0,05), «М0» (35/45, р = 0,008)
Intrapersonal 16PF factors: «А» (7/5, р = 0,006), «F» (6/5, р = 0,04), «H» (8/6, р = 0,008),
(IA)
«Q2» (4/7, р = 0,0008), «F2» (8/5, р = 0,002), «F4» (4/5, р = 0,007).
IA: 17/81, р = 0,000000

MMPI scales: «F» (46/40, р = 0,02), «М8» (48/46, р = 0,17),
Philosophical «М9» (59/56, р = 0,08)
2
(PH)
16PF factors: «Q1» (4/3, р = 0,06), «Q4» (4/3, р = 0,02)
PH:26/88, р = 0,000000
MMPI scales: «F» (47/41, р = 0,009), «М2» (49/45, р = 0,1),
«М8» (49/45, р = 0,1)
Logical16PF factors: «В» (6/8, р = 0,01), «С» (7/9, р = 0,005), «Н» (6/8, р = 0,04),
3 mathematical
«I» (5/4, р = 0,02), «Q1» (3/4, р = 0,03), «Q4» (4/3, р = 0,02), «F1» (4/2,
(LM)
р = 0,009), «F3» (6/7, р = 0,01), «F4» (3/4, р = 0,08)
LM:25/89, р = 0,000000
4

BusinessMercenary
(BM)

MMPI scales: «М2» (44/47, р = 0,17), «М6» (44/48, р = 0,16)
16PF factors: «М» (5/5, р = 0,11)
BM:9/61, р = 0,000000

MMPI scales: «L» (65/66, р = 0,007), «М1» (52/49, р = 0,06),
«М3» (57/51, р = 0,02), «М4» (52/48, р = 0,11)
Visual-spatial
5
16PF factors: «В» (7/8, р = 0,003), «С» (9/8, р = 0,06), «N» (8/7, р = 0,08),
(VS)
«F1» (2/3, р = 0,05)
VS: 16/82, р = 0,000000

6

Naturalistic
(NL)

MMPI scales: «М4» (52/46, р = 0,02)
16PF factors: «Е» (6/5, р = 0,11), «F» (6/5, р = 0,1), «G» (5/6, р = 0,14),
«Q1» (5/3, р = 0,01), «F2» (7/6, р = 0,1), «F3» (7/5, р = 0,06),
«F4» (4/4, р = 0,12)
NL: 54/94, р = 0,000000

7

Bodilykinesthetic
(BK)

MMPI scales: «М4» (51/57, р = 0,03)
16PF factors: «С» (7/8, р = 0,08), «F3» (5/6, р = 0,09)
BK: 40/96, р = 0,000000

8

MMPI scales: «М0» (44/35, р = 0,003)
16PF factors: «А» (6/7, р = 0,07), «F» (5/6, р = 0,12), «Н» (6/8, р = 0,04),
Musical«Q2» (6/4, р = 0,01), «Q4» (4/2, р = 0,07), «F1» (3/2, р = 0,07),
rhythmic (MR)
«F2» (6/7, р = 0,03)
MR: 26/91, р = 0,000000

9

AsceticSacrificial
(AS)

MMPI scales: –
16PF factors: «С» (8/9, р = 0,1), «L» (6/5, р = 0,12), «О» (4/4, р = 0,14)
AS: 47/94, р = 0,000000
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Table (end )
MI scales
names

Characteristics of the mental state, significantly different in individuals
with low and high MI indicators

MMPI scales: «F» (39/45, р = 0,07), «М2» (42/46, р = 0,09),
Verbal«М5» (42/51, р = 0,01)
10
linguistic (VL) 16PF factors: «В» (8/6, р = 0,008), «F3» (7/6, р = 0,08)
VL: 19/83, р = 0,000000
MMPI scales: «М2» (48/44, р = 0,04), «М4» (49/53, р = 0,05),
«М0» (45/35, р = 0,0002)
16PF factors: «F» (5/6, р = 0,01), «H» (6/8, р = 0,001), «L» (6/5, р = 0,07),
11 Creative (CR)
«N» (8/7, р = 0,06), «Q4» (4/3, р = 0,02), «F1» (3/2, р = 0,02),
«F2» (6/7, р = 0,005)
CR: 17/85, р = 0,000000
MMPI scales: «F» (46/41, р = 0,02)
Interpersonal 16PF factors: «С» (7/8, р = 0,009), «L» (6/5, р = 0,01), «Q2» (6/5, р = 0,08),
12
(IE)
«Q4» (5/3, р = 0,008), «F1» (4/2, р = 0,01), «F4» (5/4, р = 0,04)
IE: 47/89, р = 0,000000

PH scale: Workers with low values of the philosophical-research intelligence
scale are not inclined to search for new or innovative approaches to solving problems.
They tend to limit social contacts. The level of anxiety and internal stress is higher
than in the second group. Alone with himself or in a familiar, for example, family
environment, he feels calmer. Higher values for the TAS test indicate a reduced ability
to recognize and express emotional experiences and bodily sensations. Therefore, the
risk of developing psychosomatic diseases in this group is higher than in individuals
with high rates of FI intelligence.
LM scale: Workers with low scores on the logical-mathematical intelligence are
specific and have some rigidity in thinking, have difficulty solving abstract problems.
Prone to romanticism, empathy and empathy, adhere to established group norms. Workers
are more prone to unrest, depression, anxiety and underestimation of their capabilities.
The level of anxiety is higher than in the second group of subjects, which can lead to the
development of psychosomatic diseases, especially from the cardiovascular system. The
level of blood pressure is increased, which can lead to a breakdown in the adaptation of
the circulatory system.
BM scale: Workers with low values of the scale according to business selfish
intelligence are not inclined to resentment, fixing on hurting experiences, they are
trusting, compliant. They are quite confident in their abilities and capabilities. Not prone
to legitimate anxieties or experiences, with a predominantly even, good mood. They have
a well-developed imagination, prone to daydreaming, absorbed in their ideas.
VS scale: Workers with a low level of the scale for visual-spatial intelligence are
highly prone to the manifestation of irritability, restraint in behavior and statements. In
conflict situations, they tend to “self-inflate” and easily lose their balance, but at the same
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time, their behavior does not go beyond the accepted moral standards. These workers are
characterized by easy integration into various social roles. In situations of stress, they are
prone to pronounced autonomic reactions “flight to the disease.” This serves as a way
to gain a comfortable social position. It is more difficult for employees to solve abstract
problems, the level of intellectual abilities is reduced.
NL scale: Workers with low scores on naturalistic intelligence scale are independent,
independent, persistent, and prone to dominance. Well establish and maintain interpersonal
relationships. They are better informed, less prone to moralizing, express a greater interest
in science. In a stressful situation, they act decisively without sufficient thought.
BK scale: Workers with low values of the scale bodily-kinesthetic intelligence
maintain an equal relationship with others, without signs of tension. The mood is
generally stable, without causeless hesitation. They tend to rely on the will of chance or
the actions of others. It is more difficult for them to make a choice, to make a decision
because of constant thought. The risk of developing psychosomatic diseases is higher
than in the second group of subjects, especially from the cardiovascular system. This is
evidenced by a high level of blood pressure.
MR scale: Workers with low scores for musical rhythmic intelligence are prone to
social introversion. They feel uncomfortable and awkward in a large or unfamiliar group
of people. They are characterized by timidity, secrecy, lack of sociability, anxiety, anxiety.
On their own initiative, they do not look for contacts with others, and if they do, they
are judicious in their choice of a communication partner. They are more comfortable
in a narrow circle of acquaintances. Restriction of social contacts and “dryness” in
communication allows you to focus on work that requires accuracy and attention. The
level of performance and the risk of developing psychosomatic diseases in this group
are higher than in the opposite group.
AS scale: Workers with low values of the ascetic intelligence scale are prone to
frequent mood swings, they are easily irritated even on minor occasions. They tend to
avoid problematic and conflict situations. People are treated with suspicion and wariness.
VL scale: Workers with low values of the scale for verbal-linguistic intelligence have
good intellectual abilities, developed abstract thinking, they quickly capture and absorb new
material. When difficulties arise, they act quickly, without sufficient thought. They are less
likely to experience stress, anxiety, and depression. They are attentive, active and energetic.
CR scale: Workers with low values of creative intelligence scale have a reduced
self-esteem. They tend to fix attention on their failures and disappointments. They
are conformal, always striving to follow moral standards. They are characterized by
introverted orientation. They tend to have difficulty adapting to the new team. The level
of anxiety in these workers is higher than in the opposite group and can lead to the
development of psychosomatic diseases and reduce work productivity.
IE scale: Workers with a low level of interpersonal intelligence scale tend to be
cautious, suspicious, they are silent, restrained and uncommunicative. Moreover, they are
energetic, independent with a sufficient level of stress resistance. They are conscientious,
responsible, disciplined. In making decisions, they are guided by their own opinion, tend
to show independence, independence.
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Conclusion

The results of the studies showed that individuals with high and low values of
different MI scales also differ in the indicators of classical psychodiagnostic techniques.
Moreover, for each of the scales, a set of differing indicators is specific both in terms of
differentiating features and in terms of their significance.
From the psychological description of the states, conducted according to the MMIL
and 16 PF tests follows the qualities described by Howard Gardner, Viktor Minkin
and Yana Nikolaenko. This makes it possible to expand the traditional description
and content of MI scales. The result can be considered as verification of MI scales for
the subsequent development on their basis of criteria for the rapid assessment of the
psychological state during PPE of workers in hazardous industries.
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Abstract: The analysis of statistically significant differences between groups of male volunteers
of the most and least successful in performing cognitive tasks of various difficulty levels in terms
of vibraimage was done. In studies involving 204 male volunteers, was shown that vibraimage
parameters recorded in a state of relative rest contain information about cognitive abilities.
Apparently, the obtained data reflects the existence of stable functional connections between the
structures of the human brain, ensuring the successful implementation of various cognitive tasks
at consistently high level.
Keywords: vibraimage technology, cognitive abilities, sensorimotor reactions, intelligence tests.

One of the most important tasks facing researchers using the new method is to
determine its strengths and weaknesses, and, in particular, to determine the range of tasks
whose solution with its help is possible and optimal in terms of both the result obtained
and the necessary resources. This work is, in this sense, a continuation of a number of
works aimed at finding the place of vibraimage (VI) technology in the existing set of
classical and modern psychophysiological tools.
Hypotheses of this study:
1. VI parameters recorded in a state of relative rest (task-independent state) can
contain information about a person’s abilities to successfully perform certain types
of activities.
2. The relationship between the success of the test task and VI parameters is more
pronounced, by easier activity is performed, or closer to the reflex in its content.
The purpose of the study: analysis of the peculiarities of the relationship between
vibraimage parameters (Minkin, 2017; 2020) at rest with the success of sensorimotor
and intelligent tests.
Sensorimotor and intellectual tests selected for the study can be classified as tools
for assessing various cognitive abilities (Lapteva, 2017; Rzhanova et al., 2018). The
test procedure “simple reaction task” (SRT) involves the same type of motor reaction to
a repetitively known visual stimulus.
Although the reaction rate in humans is controlled by consciousness (Boyko, 1964),
in the series of cognitive tasks used, SRT requires the least involvement of the cortical
structures of the brain, which K. K. Platonov called the “central moment” (Platonov, 1972).
The main indicators of SRT are the reaction rate and its variability, as well as possible
rarely encountered errors in the form of omissions of signals or premature reactions.
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When conducting the test “choice reaction task” (CRT), subject is asked to respond
to two or more different stimuli that are presented to him in a random or pseudo-random
order, with each stimulus corresponding to its own reaction, for example, pressing to
a specific button on the keyboard.
The complexity of the task, and accordingly the role of the central moment and the
average reaction rate, increases with an increase in the variety of stimuli presented. The
difference between the time of CRT and SRT from the appearance of the stimulus to the
beginning of the motor response is called the “central delay”. Incorrect keystrokes are
added to erroneous reactions while performing CRT.
The intellectual tasks performed by the subjects were of different directions and reflects
the level of fluid (Raven’s Progressive Matrices) and crystallized intelligence (factor
B of the Cattell’s 16 Personality Factors — 16PF). Both terms proposed by Raymond
Bernard Cattell (Cattell, 1971; 1987) to denote complex cognitive functions. Fluid
intelligence depends on the flexibility of thinking and determines the ability to logical
thinking and success in solving new and non-standard tasks that go beyond experience.
Crystallized intelligence reflects the amount of knowledge and experience of a person
and the ability to put them into practice.
Thus, the methods chosen for the study of cognitive functions occupy places in the
continuum from the simplest (SRT) to the most complex tasks (intelligence tests) with an
intermediate location of the CRT. At the same time, two factors that unite them can be
distinguished. The abilities measured with their help: 1) are significantly affected by the
properties of the central nervous system (CNS) inherited by a person (Cattell, 1971; 1987;
Panteleeva, 1977; Saraykin, 2017); 2) undergo significant age-related changes in adults
(Ananyev, 2001; Shutova S. V. and Muravyova, 2013; Raven, 2008; Horn&Cattell, 1967).
In adulthood, the speed of sensorimotor reactions and the success of solving intellectual
tasks undergo different dynamics; therefore, it is not possible to talk about any general
patterns for them. Given the above, when planning this work, the authors considered it
necessary to limit the circle of examined individuals of average age.
A significant stimulus for the formation of the idea of this study was the
recent publication of the works of Viktor Minkin et al (Minkin&Blank, 2019;
Minkin&Kachalin, 2019), confirming the existence of a relationship between the
parameters of the VI and the functional state of the CNS. They describe the dependence
of the duration of periods of brain activity, measured by the technology of VI, on the
type of activity and brain load of a person, however, to date, there have been no studies
on the relationship of vibraimage parameters with the success of cognitive tasks.
Materials and Methods

The study involved 204 male volunteers aged 27 to 47 years. The limitation of the
circle examined by middle-aged males allowed avoiding the influence of sexual, age,
and anthropometric factors on the results of the study of vibraimage parameters.
Sensorimotor and intellectual tests were carried out using the hardware-software
complex “PFS-Control”. At the beginning of the study, two sensorimotor tests were
performed:
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1) Simple reaction task (SRT) — a red rectangle was used as an incentive, to the
appearance of which in the center of the monitor screen the subject had to react as quickly
as possible and simultaneously with both hands by pressing the shift keys to the right
and left of the keyboard.
2) Choice reaction task (CRT) — random, red, yellow, and green rectangles
were used as stimuli. The subject should respond to the appearance of one of the
stimuli in the center of the monitor screen as quickly as possible by pressing the key
corresponding to the signal. To determine the success of each of the sensorimotor
tests, the target indicator “average reaction time” was used. An additional condition
for inclusion in the group of the most successful was the absence of a large (above
average) number of errors.
Subjects then performed two intellectual tests:
3) Raven’s Progressive Matrices
4) The tasks included in Cattell’s factor B, which were solved during the execution of
16PF (form A). The criterion for the success/failure of each of the tests was the number
of correctly solved items.
Thus, in the course of the study, the subjects consistently performed tasks of increasing
complexity: SRT, CRT and intellectual tests aimed at studying various aspects of general
intelligence (factor “g”) — fluid and crystallized intelligence. Since the results of these
tests may reflect the functional state of the CNS, testing was carried out only in the
morning and afternoon.
According to the results of each test, two groups were formed, the most and least
successfully completed the 4 tasks proposed by him. As a result, 8 (4 pairs) groups
were identified from the total number of study participants, and each pair was a group
of subjects polar in the success of one of the 4 cognitive tasks. Subsequently, in each of
the pairs of groups, a comparison was made of 164 parameters of VI in order to identify
statistically significant differences.
The quantitative composition of the selected groups is presented in table 1.
Table 1
The number of volunteers included in the groups that most (Group 1)
and least successfully (Group 2) completed various cognitive tasks
Group number

SRT

CRT

16PF, Factor B

Raven’s Test

Group 1

48

55

45

36

Group 2

57

51

31

31

No significant differences between the best and worst subjects were revealed in either
pair by age or by anthropometric indicators.
The average values of the target (determining the success of the task) indicators in
the selected groups shown in table 2.
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Table 2
The average values of the target indicators of the tests used to form the groups of the most
(group 1) and least (group 2) successful participants in the study
Test indicators used to form groups

Group 1

Group 2

Latent period of SRT, ms

264,7

352,32

Latent period of CRT, ms

543,8

725,21

The values of the 16PF factor B, stens

9,5

4,3

The number of correctly solved items in Raven’s test, raw scores

51

34,1

On the same day, using the VibraMed program (VibraMed8, 2015 or VibraMed10,
2020), vibraimage was processed during 1 minute test, the video quality was maintained
at a level of at least 70%.
The results of the study were analyzed using the STATISTICA v. Software package 8.0.

Results and Discussion

According to the results of the study, 4 pairs of groups of its participants were
formed, the most and least successful in completing tasks of increasing complexity:
a) SRT; b) CRT; c) intellectual tests (tasks of 16PF factor B and the Raven’s
Progressive matrices).
Figure 1 and tables 3 and 4 show the results of pairwise comparison of the VI indicators
in groups that performed cognitive tasks of varying complexity.

Figure 1. The number of statistically significant differences in the parameters of the
VI between the most and least successful subjects who performed cognitive tasks
of different difficulty levels
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As can be seen from figure, the results of the study as a whole confirm the hypothesis
that the relationship between the success of the test task and the parameters of the VI is
all the more pronounced, the easier the activity is performed, that is, the closer it is to the
reflex in its content. Noteworthy is the high number of statistically significant differences
in the VI parameters between groups that are polar in terms of success in solving the
tasks of the 16PF factor B, which does not coincide with the expected one.
It would be more natural to assume a coincidence or similarity in this indicator
between the intellectual tests, despite their different directions. The fact that the 16PF
factor B does not quite fit into the general described trend can be related both to the
content of the activity and to the special conditions for its implementation.
Perhaps the developed crystallized intellect suggests the existence of stable functional
connections between brain regions involved in solving the corresponding problems.
Unlike other cognitive tasks used, 16PF is performed at an arbitrary pace, while for the
Raven’s test there is a time limit, and in the instructions for sensorimotor tests, the key
is to respond “as quickly as possible”.
An unexpected result was the analysis of coincidence of the parameters of the VI,
according to which statistically significant differences were obtained between the groups
of the most and least successful in performing various cognitive tasks (tables 3 and 4).
According to the authors, the number of matching VI parameters for different tasks can
be a criterion for the degree of generality of the brain mechanisms involved in their
implementation.
Table 3
The number of coincidences of the VI parameters for which statistically significant
differences obtained between the groups of the most and least successful
in performing various cognitive tasks
Methods

Raven’s Test

16PF, Factor B

CRT

SRT

Raven Test

–

0

0

0

16PF, Factor B

0

–

1

9

CRT

0

1

–

6

SRT

0

9

6

–

Table 3 shows that for Raven’s test there are no such matches, factor B has
1 coincidence of the parameters of the VI with CRT, 9 matches with the SRT, and finally,
6 matches between the parameters of the VI were detected between the sensorimotor
tests. Moreover, if the direction of differences in the parameters of the VI between the
best and worst subjects performing sensorimotor tests is the same, then for all 9 similar
coincidences between 16PF factor B and SRT, it is the opposite (table 4). In other words,
if for any of these parameters, for example, for “anxiety”, the group of the best by factor
B is characterized by lower values, then the group of the best by SRT is characterized
by large values (table 4).
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Table 4
Statistically significant differences in vibraimage parameters between the groups
of the most (group 1) and least (group 2) successful subjects in performing intellectual
and sensorimotor tests
VI parameters
(M and Vi)

Raven’s test (µ ± σ)
Group 1

Group 2

B Factor, 16PF (µ ± σ)
Р

Group 1

Group 2

Р

36,0±12,9

44,48±17,31

< 0,05

F5 (fast)

0,4±0,1

0,44±0,17

< 0,05

F7

0,1±0,0

0,05±0,04

< 0,05

16,5±18,6

27,2±26,43

< 0,05

Stress (P6)
Tension (F5X)
Balance (P16)
F3

20,81±6,1

24,93±9,66 < 0,05

F8
P2

27,73±5,6

31,66±6,6

< 0,05

A3-S
F5-S
Stress (P6)-Vi
Tension (F5X)-Vi
Charm (P17)-Vi
Self-Regulation (P18)-Vi
A2-Vi
A3-Vi
F2-Vi
F4-Vi
F6-Vi
F7-Vi

21,3±27,2

168,18±340,9 < 0,01

F8-Vi
F9-Vi

13,0±14,6

22,54±18,33

< 0,05

6,8±7,8

12,64±12,33

< 0,05

0,00±0,0

0,02±0,05

< 0,05

0,1±0,1

0,19±0,15

< 0,05

0,00±0,0

0,02±0,01

< 0,01

0,5±0,1

0,62±0,17

< 0,01

P1-Vi
P2-Vi
A1 (fast)-CMin
A4 (fast)-CMin
F1 (fast)-CMin
F5 (fast)-CMin
F7-CMin
S6-CMin
F5 (fast)-CMax

–0,2±0,2

–0,11±0,16

< 0,05
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Table 4 ( end )
CRT (µ ± σ)
Group 1
34±6,2

Group 2

SRT (µ ± σ)
Р

Group 1

Group 2

VI parameters
(M and Vi)

Р

Stress (P6)

36,51±6,75 < 0,05
41,7±16,47

35,01±12,1

< 0,05 Tension (F5X)

66,9±7,96

63,07±9,8

< 0,05 Balance (P16)
F3

0,4±0,16

0,35±0,1

< 0,05 F5 (fast)

0,1±0,03

0,15±0,0

< 0,01 F8

F7
P2
2,9±2,1

4,05±3,27

A3-S

< 0,05
0,0±0,02

0,05±0,0

10,9±5,69

13,77±7,9

< 0,05 Stress (P6)-Vi

21,4±9,87

25,44±10,1

< 0,05 Tension (F5X)-Vi
Charm (P17)-Vi

14,7±11,2 21,8±17,48 < 0,05
9,4±5,5

11,8±8,2
13,1±20,6

Self-Regulation (P18)-Vi

12,06±7,03 < 0,05

36,2±33,7 23,71±30,82 < 0,05
7,6±9,24
6,57±9,52

< 0,05
< 0,05

47,8±76,5 20,36±27,42 < 0,05
11,7±8,2

7,86±9,59

< 0,05

10,8±9,6

6,75±10,08 < 0,05

< 0,05 F5-S

31,8±27,76

16,68±22,6

< 0,01 A2-Vi

15,1±14,17

8,98±13,2

< 0,05 A3-Vi

11,4±8,61

6,06±7,8

< 0,01 F2-Vi

19,2±18,19

11,31±17,8

< 0,05 F4-Vi

14,4±25,13

5,74±8,0

< 0,05 F6-Vi

131,5±367,32

20,2±41,4

< 0,05 F7-Vi

55,0±106,27

19,9±26,7

< 0,05 F8-Vi

17,8±15,84

10,91±15,2

< 0,05 F9-Vi

11,1±8,52

6,47±8,4

< 0,01 P1-Vi

9,7±9,3

6,14±8,9

< 0,05 P2-Vi

0,005 ±0,014
0,013±0,037

0,001±0,0028 < 0,05 A1 (fast)-CMin
0,002±0,007

< 0,05 A4 (fast)-CMin

0,001±0,0018 0,000±0,00048 < 0,05 F1 (fast)-CMin
0,2±0,17

0,12±0,1

< 0,01 F5 (fast)-CMin
F7-CMin
S6-CMin

0,6±0,15

0,53±0,1

< 0,05 F5 (fast)-CMax
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A meaningful description of the regulatory processes behind the obtained results
in the CNS at this stage is not possible. This is primarily due to the lack of theoretical
understanding of the parameters of VI, and not only those that have only alphanumeric
designations. The content of the named parameters (for example, “stress”) should also
be treated with caution, since they can carry a semantic load that contradicts the classical
concepts (Bobrov&Shcheblanov, 2018).
Viktor Minkin, the inventor of VI technology, in his recent work also emphasizes
(Minkin, 2020) that in the direction of psychology, the development of a thesaurus is
far from complete and is the task of further theoretical generalizations. He believes that
at this stage in the development of the VI methodology, from the point of view of the
cybernetic approach, emotions, psychophysiological parameters and character traits, it
is advisable to “combine them under the general term behavioral characteristics”.
It can be assumed that the distinction in the direction of statistically significant
differences between the groups of the subjects most and least successful in their SRT
and 16PF logical tasks performing is explained by the provision of the Yerks-Dodson law
on the existence of an optimal level of activation for various types of activities. Robert
Yerks and John Dodson experimentally found that the more complex the task, the lower
the level of activation to achieve maximum performance (Fress, 2006).
A similar relationship was found between the level of anxiety and the productivity of
intellectual activity (Gribanov et al., 2019). If this assumption is true, then at least two
variants of the mechanism of action of this law can be proposed:
1) the parameters of the VI in a state of relative rest reflect the level of activation
or anxiety of the subjects on the day of testing as their personal characteristics, or as
a reaction to the testing itself;
2) VI parameters in a state of relative rest contain signs of a predisposition of the
CNS to its changes in the direction of greater or lesser activation.
However, taking into account the fact that the differences between groups 1 and 2
in terms of their target indicators are very large (Table 2), it is more likely that the
selected parameters of the VI characterize not so much the current psychophysiological
state of the examined individuals as more stable characteristics of the CNS.
To understand the identified relationships between the parameters of the VI and the
success of cognitive tasks, the results of a study by I. Tavor et al. (Tavor I. et al., 2016)
may be useful. The authors showed that it is possible to successfully predict the features
of activation of the cerebral cortex in a particular person when he performs various
(linguistic, social, motor, etc.) tasks based on the data of functional magnetic resonance
imaging (fMRI), obtained at rest. They concluded that functional neural connections in
a relatively calm state already contain scenarios that are then realized when a person
performs various tasks and are expressed in individual fMRI patterns that differ in
localization, form and degree of activation.
Apparently, the differences that we revealed by task-independed VI parameters
between the study participants the most and least successful in performing various
cognitive activities also reflect the characteristics of brain activity inherent in these
groups as a result of the interaction of various factors genetically determined or formed
during ontogenesis.

Task-Independent Vibraimage Parameters and Successful Performance...

39

Further verification of the discussed ideas about the nature of the relationship between
the parameters of VI at rest and the success of sensorimotor tests and intelligent tests
will allow us to come closer to understanding the capabilities of this technology and its
place among other psychophysiological research methods.

Conclusion

1. Statistically significant differences were revealed in vibraimage parameters of
recorded at rest between the groups of the most and least successful participants in the
study, successively performing activities of varying complexity. Besides, the number of
such differences tends to decrease with increasing complexity of activity.
2. The results of the study show that VI parameters recorded in a state of relative rest
contain information on the ability to perform some cognitive tasks of various directions
and levels of complexity.
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Abstract: Adaptive testing method was proposed, including the development of neutral stimuli
and different significance stimuli to the studied factor. The detection of multiple intelligences (MI)
pairs profile at the stage of preliminary testing, provides relevant stimuli for the studied factor at the
stage of basic testing. Pre-testing and basic testing are carried out sequentially without interruption
and are put together into a single psychophysiological testing. Relevance of stimuli presented in the
basic testing is proportional to the priority of MI pairs identified in pre-testing, the order of stimuli
presentation for different types of MI is identical in the first and second parts of psychophysiological
testing. Stimuli presented at the stage of basic testing have a multifactorial linguistic structure with
the link to the types of MI and testing subject. The results of psychophysiological testing according
to the developed method were presented. Increasing in the accuracy of detection results with the
decrease in testing time was shown.
Keywords: vibraimage, adaptive testing, psychology, psychophysiology, multiple intelligences,
neuro-linguistic profiling.

Modern methods of psychological and/or psychophysiological testing or profiling
are for the most part based on the presentation of stimuli to a testee, determining
the response of a testee to the presented stimuli and processing of the test results.
Depending on the method for determining the response of a testee, the testing methods
are divided into psychological and psychophysiological. Psychological testing methods
are usually based on obtaining a conscious response of a testee to the presented stimuli,
for example, in the form of an answer in Yes/No format to the presented question
(stimulus).
Psychophysiological testing methods in addition to a conscious response include
measuring the physiological parameters and/or behavioral characteristics of a testee.
The separation of testing methods into psychological and psychophysiological
is largely conditional since the subject’s conscious responses and unconscious
(psychophysiological) responses under certain conditions may be interconnected
or may not have a connection (Penrose, 1994; Minkin, 2020). Now there is no
unequivocal and generally accepted scientific approach, revealing the work of
consciousness and the unconscious, although a large number of different methods
are known for conducting local psychological and psychophysiological tests (Eysenck,
1970; Minkin, 2009; Sobchik, 2013). Part of psychological testing is based on the
Citation: Minkin V. A., Nikolaenko Y. N. (2020). Adaptive Psychological Testing. Combination of
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presentation of stimuli in the form of the text information presented in the form
of a question. One of the most well-known methods of psychological testing of
a personality and psychological type of a testee is the test method developed by
Eysenck (Eysenck, 1970), which determines the psychological type of a testee
depending on a certain number of conscious responses showing the predisposition
to a certain psychological type on extraversion scales, neuroticism and psychoticism.
A questionnaire developed by Eysenck (Eysenck Personality Questionnaire EPQ)
(Eysenck, 1970) includes 100 questions (in Yes/No answers format) in the full version
and 48 questions in the shortened version.
The use of only conscious answers of the Yes/No format by testee, forces the
developers of psychological questionnaires to use part of the answers to determine the
degree of truthfulness of a testee, since if testee does not want to give truthful answers,
he can consciously distort his answers. The identification of lies in the answers by
analyzing similar questions formulated in various ways is theoretically possible, but it
does not increase the accuracy of the response to the determined factor and lengthens
the questionnaire.
Almost all modern methods of psychological and psychophysiological testing
include the described methods of stimuli presentation (textual and visual or verbal
and nonverbal) and their processing in one or another combination. Moreover, the
majority of psychological testing methods are offered by general questionnaires for all
testee, and the methods of psychophysiological testing determine specific significant
questions relevant to a particular subject using preliminary testing or pre-test conversation
(Baur, 2006; Varlamov&Varlamov, 2010).
The aim of this paper was increasing the reliability of psychological and universality
of psychophysiological methods of personality characteristics testing by the combination
the advantages of these methods in one method with a significant reduction in testing
time.

1. Materials and Methods

Based on the VibraMI10 program (VibraMI10, 2020) was developed a new
psychophysiological testing program VibraNLP. VibraNLP program also contains
12 pairs of line-opposite questions and stimuli that are presented to a testee, but its
structural diagram differs significantly from the well-known VibraMI10 program. The
block diagram of VibraNLP program adaptive questionnaire, with the construction
of individual MI profile at the preliminary testing stage and the determination of the
significance of the basic testing stimuli, is shown in figure 1. The structural and functional
diagrams of VibraNLP program as well as examples of questionnaires given in our
previous publication (Minkin et al., 2020).
The VibraNLP program tested two groups of people in one of the groups (10 people)
were law-abiding citizens, the other citizens (10 people) committed offenses and were
under the control of Russian Police Ministry.
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IA

Stimuli to identify a personality profile
by the followingpair types of multiple intelligences
:
(preliminary testing)
IE PH CR LM VL BM AS VS MR NL BK

IA
IA
+Р1
IA
+Р2

Two-factor stimulifor determining the subject's
responses to the loyalty factor
(basic testing)
IE PH CR LM VL BM AS VS MR NL
IE PH CR LM VL
+Р1 +Р1 +Р1 +Р1 +Р1
IE PH CR LM VL
+Р2 +Р2 +Р2 +Р2 +Р2

IA IE PH CR LM VL
+Р3 +Р3 +Р3 +Р3 +Р3 +Р3
IA IE PH CR LM VL
+Р4 +Р4 +Р4 +Р4 +Р4 +Р4
IA IE PH CR LM VL
+Р5 +Р5 +Р5 +Р5 +Р5 +Р5
IA IE PH CR LM VL
+Р6 +Р6 +Р6 +Р6 +Р6 +Р6

BK

BM AS VS MR NL BK
+Р1 +Р1 +Р1 +Р1 +Р1 +Р1
BM AS VS MR NL BK
+Р2 +Р2 +Р2 +Р2 +Р2 +Р2
BM AS VS MR NL BK
+Р3 +Р3 +Р3 +Р3 +Р3 +Р3
BK AS VS MR NL BK
+Р4 +Р4 +Р4 +Р4 +Р4 +Р4
BM AS VS MR NL BK
+Р5 +Р5 +Р5 +Р5 +Р5 +Р5
BM AS VS MR NL BK
+Р6 +Р6 +Р6 +Р6 +Р6 +Р6

Fig. 1. Block diagram of VibraNLP program adaptive questionnaire application
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2. Results

The VibraNLP program is focused on conducting various psychophysiological
tests, but in modern times one of the main tasks relevant in each state is testing for the
predisposition to terrorism. An example of the results of a loyal person test are shown
in figure 2 (a, b) giving comparative profiles (general and psychophysiological (IE)
testing.

Fig. 2a. Comparative general MI profile

Fig. 2b. Comparative IE profile

A comparative histogram of paired MI profiles during preliminary testing (left
columns in each MI pair) and testing of NN person to terrorism (right columns in
each MI pair), obtained in accordance with the developed method taking into account
the joint profile of conscious and unconscious reactions (fig. 2a) and separately the
unconscious reaction of the person (fig. 2b). Figure 2 result shows a noticeable
advantage of the preliminary testing response over the basic for the general
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and IE profiles. The mathematical characteristics corresponding to the profiles shown
in figure 2 (a, b) are given in table 1.
Table 1
Comparative results of IE testing a loyal person NN
IE
N

MI(IE)

F(IE)

Δ

Δ%

q(MI)

q(F)

1

BM-AS

100

64

36

35,91%

3;2

19.1;20.1

2

VS-MR

80

0

80

100,00%

1;2

21.3;22.3

3

IA-IE

75

71

5

6,46%

1;2

13.4;14.4

4

NL-BK

24

88

–64

–72,63%

2;1

23.2;24.2

5

PH-CR

24

33

–9

–27,03%

3;1

15.5;15.5

6

LM-VL

23

68

–46

–66,90%

2;2

17.6;18.6

F + , Mi +

50

50

0

0,36%

Mi(3), F(3)

65

35

31

30,92%

Mi(IE), F(IE)

50

50

0

0,36%

F(U), F(S)

58

42

17

16,68%

The results of the testing in table 1 show the absence of NN person the predisposition
to a significant factor (terrorism) and are displayed as normal (NDI) by 4 positive
coefficients given in the lower part of table 1.
Example of disloyal person testing is shown in figure 3 (a, b).

Fig. 3a. Comparative general profile
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Fig. 3b. Comparative PF profile

A comparative histogram of paired psychophysiological MI profiles during preliminary
testing (left columns in each MI pair) and testing for the subject’s predisposition to
terrorism (right columns in each MI pair), obtained in accordance with the developed
method taking into account the joint profile of conscious and unconscious reactions
(fig. 3a) and separately the unconscious reaction of the test person (fig. 3b). Figure 3 result
shows the advantage of the preliminary testing response over the basic one for the general
profile, but IE profile shows a clear negative value of the difference. The mathematical
characteristics corresponding to the profiles shown in figure 2 (a, b) are given in table 2.
Table 2
Comparative results IE testing disloyal person MM
IE
N

MI(IE)

F(IE)

Δ

Δ%

q(MI)

q(F)

1

BM-AS

52

71

–19

–27,12%

3; 2

19.1; 20.1

2

IA-IE

39

69

–30

–43,10%

3; 1

13.2; 14.2

3

NL-BK

25

35

–10

–28,00%

2; 3

23.5; 24.5

4

PH-CR

12

100

–88

–87,89%

3; 3

15.3; 15.3

5

VS-MR

12

39

–27

–69,18%

2; 1

21.4; 22.4

6

LM-VL

0

5

–5

–100,00%

2; 1

17.6; 18.6

F + , Mi +

31

69

–39

–38,87%

Mi(3), F(3)

40

60

–20

–20,17%

Mi(IE), F(IE)

31

69

–39

–38,87%

F(U), F(S)

45

55

–10

–9,72%
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The test results shown in table 2 show MM person predisposition to a significant
factor (terrorism) and are displayed as (DI) since all of the 4 IE comparisons shows MM
predisposition to terrorism.
Comparative testing results of the loyal (norm) and disloyal (deviant) groups are
shown in table 3.
Table 3
Comparative testing results of the loyal (norm) and disloyal (deviant) groups
Final

IE
Total

F +, Mi +

Mi(3),
F(3)

Mi(IE),
F(IE)

F(U),
F(S)

F + , Mi +

Mi(3),
F(3)

Mi(IE),
F(IE)

F(U),
F(S)

deviant

1

0

6

8

6

5

6

7

39

norm

0

0

3

2

3

1

3

3

14

The results shown in table 3 show a more than 2 times greater predisposition to
terrorism for representatives of the disloyal group according to the results of comparative
testing of loyal group by the adaptive questionnaire.
3. Discussion

Modern psychology and neurophysiology suggest that the human mind has several
independent control centers, and these centers can vary depending on the task facing
the person. One of the founders of this theory of independent personality control centers
is famous American scientist Howard Gardner, who proposed the theory of multiple
intelligences in 1983 (Gardner, 1983). In accordance with the theory of multiple
intelligences (MI), each person has various independent characteristics of consciousness,
which determine his abilities and are responsible for making decisions in various fields.
Gardner initially identified 7 such independent intellects, in his later works he added
5 more types of reason (Gardner, 2007) and stopped using the term intellect when
speaking about the characteristics of consciousness or psychological characteristics of
a person’s personality. Each classification of independent characteristics of consciousness
proposed by various scientists has its own advantages and disadvantages, but modern
science is more and more inclined to believe that the work of human consciousness
is still inexplicable (Gardner, 1983; Minkin, 2020), cannot be defined by any single
criterion (IQ) and cannot be controlled from one center. At first glance, the structure
of human consciousness is a rather theoretical question that is not related to practical
methods of testing the psychological, behavioral and psychophysiological characteristics
of a person.
However, this is not at all the case, and the structure of consciousness is directly
related to the method of determining the psychological characteristics of a person, since
in metrology it is known that for correct measurement it is necessary to have a maximum
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of information about the measured value (Novitsky, 1975). We hypothesized that a person
perceives completely different stimuli that have one or more meanings in their content.
Jung wrote in 1921 that an introvert and an extravert have different perceptions of the
same object (Jung, 1998), but, strangely enough, no one guessed to transfer said principle
of this generally accepted Jung’s statement to the methodology of stimulus formation
during psychological testing.
The transition from a single (single stimulus was intended to determine the test
subject’s response to one position) presentation of the stimuli to a multifactorial one
significantly changes many aspects of psychological and psychophysiological testing.
Multifactorial textual stimuli are more complicated in linguistic development, since several
semantic loads must be introduced into one question. However, the psychophysiological
response of a testee to multifactorial stimuli allows to obtain much more information
when processing the results of psychological and psychophysiological tests. A direct
corollary of MI theory is as follows. If a person has a priority (predominant or significant)
development of a certain type of MI, then the stimuli presented to significant types of
MI are correspondingly more significant for this person than the stimuli presented to
undeveloped types of MI. From the point of view of conducting psychological surveys,
this suggests the possibility of a significant reduction in the number of stimuli presented
to a particular person while increasing the accuracy of the results obtained if it becomes
possible to pre-establish the profile of the multiple intelligences of the subject.
Then, significant stimuli should be presented to significant types of MI, since the
presentation of insignificant incentives to significant types of MI is uninformative.
The obtained independent qualitative and quantitative assessments can significantly
improve the accuracy of psychological and / or psychophysiological testing by presenting
significant incentives to priority types of MI of the subject, since presenting significant
incentives to non-priority types of MI and insignificant incentives to priority types of
MI only reduces the accuracy of testing.
In figures 2 and 3, the difference between the total response to priority profiles is
much more pronounced than to general MI profiles, which confirms their importance
for identifying the subject’s relation to the studied factor. The experiments showed that
the transition from calculating the overall significance to the importance of the priority
psychological characteristics of the personality allows to reduce the errors in determining
the predisposition to the studied factor by about 2 times.
Conclusion

The developed adaptive method of psychological and/or psychophysiological
testing allows one to achieve higher accuracy in comparison with the known methods
of presenting general stimuli without taking into account the significance of the
psychological characteristics of personality, one of which is MI profile of a testee. The
proposed method can be used to conduct mass testing of people for being disposed
to various factors, for example, alcoholism, terrorism, drugs, bribes, loyalty, etc. The
proposed variant of psychological testing is compact and takes the minimum time for
testing, despite the fact that the general questionnaire is more than 100 questions, each
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of testee answers only 1/6 of the total number of questions, in the given example it is
24 questions. Moreover, testing accuracy only increases, since each testee is presented
by questions and stimuli that are significant for him personally.
The proposed adaptive method of psychological testing combines the advantages of
classical psychological testing, which includes many questions related to various fields
of knowledge and suitable for testing random samples. At the same time, the developed
adaptive testing method combines the advantages of individual psychophysiological
pre-test conversations, but does not require additional individual adjustment to a testee.
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Abstract: The purpose of this work is analysis of ethnic identity as a factor in differences
in the multiple intelligences profiles among representatives of Russian, Iran and Japanese
etbhnic communities. Some aspects of the emotional-axiological perception to the stimuli
of the Gardner_12 questionnaire from VibraMI program in the assessment of multiple intelligences
are considered. Emotional-ethnic structure was developed for studied Russian, Japan and Iran
ethnos.
Keywords: ethnic identity, stimuli, multiple intelligences, vibraimage technology, psychophysiology,
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In the previous study at the 2nd vibraimage conference, the emotional-value component
of ethnic self-awareness of representatives of Russian and Japanese ethnic communities
was considered (Tomomi&Nikolaenko, 2019). We studied individual differences in the
perception to stimuli of the Gardner_12 test by the VibraMI program (VibraMI, 2020),
using the multiple intelligences profile (Gardner, 1983; Minkin & Nikolaenko, 2017)
and vibraimage technology (Minkin, 2007; 2020; Minkin & Nikolaenko, 2008). The
emotional-value and emotional-cognitive components of ethnic identity are closely
related and can be manifested in a selective way to the same events/stimuli in people
belonging to different ethnic communities.
The results showed that modern Russians and Japanese are largely close in their ethnic
identity and are focused on achieving common socially significant goals. Differences
between Russians and Japanese were manifested in ways to achieve their goals, i.e.
activation of different components of multiple intelligences (MI) profile. So, for the
Japanese, this turned out to be visual-spatial (VS) and bodily-kinesthetic (BK) MI, while
for Russians it was the logical-mathematical (LM) and bodily-kinesthetic (BK) types
(Tomomi&Nikolaenko, 2019).
The methodological justification the need of this research was testing the assertion
that the lack of understanding information-energy interaction mechanisms between
human physiological systems under the influence of changing external factors and the
limited methods of objective measurement of information exchange between human
physiological systems leads the absence of generally accepted approaches to determining
the behavioral characteristics of a personality (Minkin, 2020).
50

Citation: Tomomi A., Ghavidel A., Nikolaenko Y. N. (2020). Manifestation of Ethnic Identity in Multiple
Intelligences Profiles During Research in Japan, Iran and Russia. Proceedings of the 3rd International Open
Science Conference Modern Psychophysiology. The Vibraimage Technology, (English Edition), June 2020,
St. Petersburg, Russia, pp. 50–56. https://doi.org/10.25696/ELSYS.04.VC3.EN
© The Authors, VIBRA2020. This is an open access article distributed under the terms of
the Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).

Manifestation of Ethnic Identity in Multiple Intelligences Profiles During Research...

51

The aim of this study was additional analysis of 12 basic emotional parameters of
psychophysiological state (PPS) during testing with VibraMI program for different ethnic
groups. At the same time, the number of ethnic cultures studied was expanded to three:
Russians, Japanese and Iranians.
Materials and Methods

The first part of this statistical-ethnic MI study was conducted from 2017 to 2019
in Russia. A total of 1158 people, citizens of Russia, were tested. The age of the subjects
from 14 years to 75 years. The share of adults was 63%, teens — 37%, men — 64%,
women — 36%.
The second part of this MI study was conducted in Japan in 2019 and consisted of
testing 155 Elsys-Japan employees (including salespeople, technical staff, office workers)
from Kyushu to Hokkaido, aged 20–71.
The third part of the MI study was conducted in Iran, from 2019 to January 2020.
In Iran, 102 young men (55%) and women (45%) aged 20 to 35 were tested.
MI research and primary information was obtained in Russia, Japan and Iran using
the VibraMI10 program (VibraMI10, 2020), statistical information was processed by
the VibraStatMI (VibraStatMI, 2020) and VibraStatM (VibraStatM, 2020) programs.
Results

The results of additional studies of averaged ethnic MI profiles in the form developed
in a previous publication (Tomomi&Nikolaenko, 2019) are shown in figure 1.
The maximum differences between the Japanese and the Russians were manifested
in relation to the logical-mathematical (LM), visual-spatial (VS), naturalistic (NL),
bodily-kinesthetic (BK) and musical-rhythmic (MR) types of MI (fig. 1). The maximum
differences between Iranians and Russians were manifested in relation to businessmercury (BM), naturalistic (NL) and musical-rhythmic (MR) types of MI (fig. 1).

Fig. 1. The difference profile of multiple intelligences (Final`_JP — Final`_RU
and Final`_IR — Final`_RU) 1158 Russians, 155 Japanese and 246 Iranians

In the group of Russians, the highest values in the general MI profile were obtained
in the ascetic (AS = 68.4%), interpersonal (IE = 65.6%) and bodily-kinesthetic (BK = 62.8)
MI (in decreasing order) (fig. 1). Minimum values were obtained for business-mercury
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(BM = 43.8%), verbal-linguistic (VL = 48.4%) and philosophical (PH = 51.8%) MI.
Compare the obtained values with the data obtained in the Japanese group.
In the Japanese group, the highest values were obtained for ascetic (AS = 73.9%),
interpersonal (IE = 64.1%) and naturalistic (NL = 64.1%), (in descending order). Minimum
values were obtained in relation to business-mercury (BM = 39.3%), logical-mathematical
(LM = 40.7%) and philosophical (PH = 47.5%) MI.
In the group of Iranians, the highest values were obtained for ascetic (AS = 74.4%),
bodily-kinesthetic (BK = 66.2%) and visual-spatial (VS = 54.3%). Minimum — for
business-mercury (25.9%), visual-spatial (54.3%).
Let’s compare the obtained results on figure 1 with the profile of unconscious (IE)
responses for the studied sample presented in figure 2.

Fig. 2. The difference MI profile of unconscious responses for 1158 Russians
and 155 Japanese: (IE_JP — IE_RU).

The maximum differences between Japanese and Russians (by analogy with the
general MI profile (fig. 1) were manifested in relation to the visual-spatial (VS); Russians
and Iranians — in relation to the ascetic (AS) MI (fig. 2).
The change in the psychophysiological state of a person during testing is an important
indicator of his value orientations, which underlie his self-identity and the “collective
unconscious” (Jung, 2006), represented by an ethnic community of interests and values.
Moreover, “ethnic interests” should be considered as a manifestation of conscious
attitudes, and “ethnic identity” as a manifestation of unconscious attitudes. For this
purpose, it is necessary to identify the general laws of his psychophysiological state,
taking into account the dynamics, direction and nature of changes in this state during
the testing period (Minkin, 2020). In figure 3 shows the data of the correlation analysis
of ethnic samples carried out by the statistical processing program for the results of
M files (Minkin, 2020).
A comparison of the correlations of the Russian and Japanese samples revealed
a coincidence in 3 of 4 pairs of correlations: E7 and E11, E3 and E4, E2 and E6
(fig. 3). The same correlation pairs were revealed in the Iranian sample, which
differs from the Russian and Japanese samples by the sum of statistically significant
correlations — 9 pairs.
The results obtained, on the one hand, indicate a commonality of psychophysiological
reactions (PPR) to stimuli presentation among representatives of various ethnic
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communities. On the other hand, the greater number and close nature of the relations
between correlations in the Iranian group testifies to the integrity, spontaneous nature
of the manifestation. It is possible that the results are due to a lower representativeness
of the Iranian sample compared with the Russian and Japanese.
RUSSIA

JAPAN

IRAN

Fig. 3. The structure of emotional-ethnic relations for Russia, Japan and Iran according
to the correlation analysis of psychophysiological parameters
Legend: E1 — aggression, E2 — stress, E3 — anxiety, E4 — danger, E5 — poise, E6 — charisma,
E7 — energy, E8 — self-regulation, E9 — inhibition, E10 — neuroticism, E11 — depression,
E12 — happiness.

Thus, due to increased energy consumption (E7), the negative/depressive (E11)
state of a person weakens, which is quite natural and cannot be associated with his
ethnicity. “If energy is characterized by a direct dependence on the energy consumed
by a person, then a depressed state is usually associated with minimizing energy costs
and a breakdown” (Minkin, 2020). This thought may be prolonged with respect to
the correlations between anxiety (E3) and danger (E4); stress (E2) and charisma
(E6). “…it is psychologically clear that an anxious person can be dangerous for others.
Accordingly, and vice versa, people with a minimum level of Anxiety have low Suspect
level values” (Minkin, 2020).
Accordingly, negative correlations between stress (E2) and charisma (E6) are also
explainable both at the psychophysiological and psychological levels, not being categories
of ethnicity. “From the point of view of classical psychology, it is quite understandable
that the state of a person with the highest level of Stress is characterized by a minimum
level of Charm. Accordingly, and vice versa, people with a minimum level of Stress
have high values of the level of Charm” (Minkin, 2020).
Let us dwell in more detail on correlations that are unique (authentic) for each of
the 3 samples. For Russians, these are correlations between the parameters E1 and E12
(fig. 4); among the Japanese — E3 and E9 (fig. 5). In the Iranian group, the number of
unique correlations was 5, the most significant relationships are shown in figure 6.
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Fig. 4. Correlation of Aggression (E1) and Happiness (E12) parameters
in the Russian sample

Fig. 5. Correlation of the parameters of Anxiety (T3) and Inhibition (E9)
in the Japanese sample

Fig. 6. Correlation of Depression (E11) and Energy (E7), Depression (E11) and Stress (E2)
parameters in the Iranian sample
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Pair of E1 and E12 is authentic for the Russian sample. The average value of the
parameters E1 (aggression) = 44.37%, E12 (happiness) = 29.67%. The average values
of the parameter E1 in the Russian sample are lower than average, i.e. less than 50%,
and parameter E12 — and at all, has low values. It is much more interesting that out of
144 possible combinations, these parameters formed a statistically significant pair. It is
logical that the more aggressive (E1) a person is, the less happy he is (E12), negative
correlations between these parameters testify to this. At the same time, what prevents
a Russian person from being happy? The answer is obvious and well traced in sayings
and winged terms. For example, “beating means loves”, “crying from happiness”, “from
love to hate is one step”, etc. The prevailing perception stereotype has ancient roots,
going back to the origins of the adoption of Christianity in Russia, when corporal
punishment was considered a form of concern for spiritual purity of the guardianship /
loved one (wife, child, etc.). It is unlikely that in ancient times the Russian man was
happy using this form of “care” for relatives and relatives; it is unlikely that he will be
happy now.
An authentic Japanese pair was the negative correlation between E3 (anxiety) and E9
(inhibition), with average values of E3 = 28.46, E9 = 17.52. “The inhibition parameter was
conceived as a physical characteristic of the minimum time a person reacts to a given
stimulus,” (Minkin, 2020). Accordingly, with the initially low value of parameter E9,
the test subject’s response to stimuli will be high, which is possible only with low
anxiety (E1). Japanese workaholism and the importance of collective values in relation
to individual values are well known outside of Japan. In this regard, the balance between
E3 and E9 is an important component of Japanese ethnic identity.
The situation is different in the Iranian sample (fig. 3): a large number of authentic
correlations. Their maximum number falls on the parameters E2 (stress) — 5 units, and E7
(energy) — 4 units, while the parameters themselves are negatively correlated with each
other (fig. 6). The strongest correlations were obtained for E7 and E11 (–075) and E2
and E11 (075). The results are easy to interpret: stress (E2) contributes to the development
of depression (E11), and is accompanied by a decrease in energy (E7). Thus, stress (E2)
and energy (E7) are key indicators in the analysis of Iranian ethnic identity.

Discussion

It is interesting to note that it is precisely the correlation relationships between the
emotional states revealed by the vibraimage technology that most clearly highlighted
the differences between the ethnic groups studied, which suggests the high potential of
the developed method for studying the characteristics of ethnic identity.
The structure of emotional-ethnic ties can become as unique a characteristic of an
ethnic group as the structure of DNA for a particular person. Of course, this study is only
the first step, it is necessary to continue research in the objectification of the emotional
structure of the ethnic group. Elsys invites independent companies and government
institutions to collaborate on research into ethnic identity.
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Conclusion

The study confirmed the earlier hypothesis of the ethnic community of the Russian
and Japanese peoples, using psychophysiological parameters correlation on presented
MI stimuli. The revealed differences go back to the historically established way of life
and the specific ethno-cultural traditions inherent in the Russian and Japanese peoples.
So, among the Japanese, this is workaholism, suggesting a balance between anxiety
and inhibition; Russians have aggression and happiness, or rather, the inability to be
happy, being aggressive.
Iran is a dynamically developing multi ethic country, with a predominance of the
Persian ethnic group. Each of the living peoples of Iran is distinguished by its unique
history, customs and culture, which complicates the comparison with multinational Japan
and multinational Russia.
According to the results of the study, the differences between Iran, Russia
and Japan manifested themselves in a greater number of dynamic correlations between
psychophysiological parameters upon presentation of MI stimuli. In particular, on an
unconscious level (IE), the Iranian group is significantly different from the Japanese
and ethnic Russian in ascetic intelligence (AS), and the Japanese group from Russian
in visually spatial (VS).

References:
1. Gardner, H.(2016). Frames of Mind: The Theory of Multiple Intelligences. New York: Basic book.
2. Jung, C. G.(2016). Psychological Types. Martino Fine Books.
3. Minkin, V. A.(2017). Vibraimage. St. Petersburg: Renome. DOI: 10.25696/ELSYS.B.EN.VI.2017
4. Minkin, V.(2020). Vibraimage, Cybernetics and Emotions. St. Petersburg: Renome. DOI:
10.25696/ELSYS.B.EN.VCE.2020
5. Minkin, V. A., Nikolaenko, N. N. (2008). Application of Vibraimage Technology and System
for Analysis of Motor Activity and Study of Functional State of the Human Body, Biomedical
Engineering, Vol. 42, No. 4, pp. 196–200. DOI: 10.1007/s10527-008-9045-9
6. Minkin, V. A., Nikolaenko, Y. N. (2017). Vibraimage and Multiple Intelligences. St. Petersburg:
Renome. DOI: 10.25696/ELSYS.B.EN.VIMI.2017
7. Tomomi, A., Nikolaenko, Y.Manifestation of ethnic identity in averaged multiple intelligences
profile during research in Japan and Russia, Proceedings (English Edition) of the 2nd International
Open Science Conference, Modern Psychophysiology. The Vibraimage Technology, St. Petersburg,
Russia, 25–26 June 2019 [online], pp. 114–119. (Access: 17 March 2020). DOI: 10.25696/ELSYS.
VC2.EN.4
8. VibraMI10 (2020). Psychophysiological profiling system. Version 10 [Electronic resource]. Elsys
Corp publishing. Available at: http://www.psymaker.com/downloads/VibraMIEng10.pdf (Access:
22 March 2020).
9. VibraStatMI (2020). VibraStatMI Manual. Vibraimage Analysis of MI Files Statistics. [Electronic
resource]. Elsys Corp publishing. Available at: http://www.psymaker.com/downloads/MI_Stat.
zip (Access: 03 March 2020).
10. VibraStatM (2020). VibraStatM Manual. Vibraimage analysis of M Files Statistics. [Electronic
resource]. Elsys Corp publishing. Available at: http://www.psymaker.com/downloads/M_Stat.zip
(Access: 21 March 2020).

The 3rd International Open Science Conference
MODERN PSYCHOPHYSIOLOGY. THE VIBRAIMAGE TECHNOLOGY
June 2020, St. Petersburg, Russia

Stimuli Development and Approbation for Adaptive Testing
of Various Extremism Forms
Yana N. Nikolaenko
Elsys Corp, St. Petersburg, Russia, nikolaenko@elsys.ru

Abstract: The article considers the possibility of VibraNLP program using as the adaptive
psychophysiological and psychological testing technique in the psychological services for extremist
activities prevention. The algorithm of stimuli selection used in VibraNLP program based on
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Extremism is traditionally defined as a commitment to the extreme, mainly violent,
means of social influence in order to achieve the goals of a certain group of people
(Ekimova, 2017; Kleiberg, 2011). Studies on extremism often feature such concepts
as terrorism, intolerance, xenophobia, chauvinism, nationalism, racism, fanaticism,
prejudice (Ekimova, 2017; Pochebut, 2019). In our opinion, the core characteristic of
these forms of extremism is prejudice. Prejudice, as a willingness to realize one’s own
hostility towards someone, based solely on belonging to a special, “chosen” group of
people. Prejudice can be the starting point in the development of extremism in any
form of its manifestation.
On the contrary, loyalty or trustworthiness reflects a set of rules, values and norms
of behavior inherent in the citizens of a particular country. Accordingly, disloyalty
is manifested in ignoring these rules, up to the criminal offenses (Zhurin, 2013).
Identification of risk groups, followed by monitoring their social activity, is a good way
to prevent insecurity and extremism in all its forms. The problem is that the number of
applied (experimental) studies in this area is quite small due to the limited number of
research methods.
“The results of studies of the phenomenon of extremism in psychology are few
and contradictory due to the complexity and interdisciplinarity of the subject, the
uncertainty in the choice of scientific approaches and the limited number of methods
used” (Ekimova et al., 2017). At the same time, as the need of society for them is high, as
evidenced by the Federal Law of the Russian Federation of July 25, 2002, No. 114 — FL
“On Counteracting Extremist Activities” (RF FL, 2002).
The resolution of the problem posed implies the active introduction of new
technologies and a fundamentally new algorithm for testing and selecting stimuli. Similar
studies have been previously conducted and have been partially implemented in the
field of technical profiling, as a means of political security (Rykaczewski et al., 2019),
psychological prevention of extremism, and diagnosis of borderline personality conditions
(Nikolaenko, 2020).
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The studies revealed a high sensitivity of subjects to stimuli and direct (traditional in
psychology) forms of testing. There was an urgent need for modernization of the testing
algorithm itself and a more thorough study of stimuli based on new computer technologies.
Over the past 20 years, Elsys has been developing software and a methodology for
identifying aggressive and terrorist-minded individuals. The latest product in this direction
is VibraNLP program (VibraNLP, 2020), which implements the adaptive principle of
personality testing (Minkin et al., 2020). The development and testing of stimuli to
VibraNLP program is the goal of our study.
Methods

The possibilities of psychophysiological testing methods based on vibraimage
technology include the receipt in real time of conscious and unconscious responses
(reactions) of the subject. Such an approach significantly improves the quality of
processing of the obtained empiric data and allows the researcher to analyze the test
results practically without errors (Minkin, 2007; 2020). By “errors” means the factor of
social desirability of answers from the subject, the conscious concealment of information
(false), the disclosure of which has undesirable consequences, etc.
VibraNLP — adaptive psychophysiological and psychological testing technique
allows to diagnose a tendency to various forms of prejudice that underlie the extremist
personality. Based on the VibraMI10 program (VibraMI10, 2020), a new adaptive
psychophysiological testing program VibraNLP (Minkin et al., 2020) was developed. The
VibraNLP program contains 12 pairs of questions and stimuli opposite on the semantic
load in pair presented to the user during testing. In structure it differs significantly from
the well-proven VibraMI10 program in diagnostics of abilities. VibraNLP program
includes 144 statements and 144 visual stimuli; 72 for preliminary and main testing;
6 equivalent questions in terms of semantic load for each measured parameter. In the
process of testing 24 statements including stimuli pictures are presenting for tested
person.
Questionnaire Type and Calculation Algorithm

VibraNLP is an adaptive type of psychophysiological testing for the purpose of
diagnosis, monitoring and control of the intentions and abilities of a person. In this study,
the “risk factor” considered hidden and explicit intentions of an extremist orientation
with the localization of a potential area (sphere) of their application. The calculation
of multiple intelligences (MI) profile is carried out at the stage of preliminary testing,
and the diagnosis of the risk factor (in the study — tendency to extremism) in the process
of presenting significant stimuli to the studied factor (extremism) at the stage of basic
testing. Preliminary and basic tests are carried out sequentially without interruption. The
significance of the stimuli presented during the main testing is proportional to the priority
of the MI pairs identified in the preliminary testing (Minkin et al., 2020).
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The sequence of stimuli presenting for different MI types is identical in the first
(preliminary) and second (basic) parts of psychophysiological testing. The stimuli
presented at the stage of basic testing reflect MI priorities that are tied to a risk factor
(extremism). The psychological component of this stimuli study supposed that it is
possible to identify a person’s risk group (in this case, extremism) by linking stimuli
comparison response between relevant risk factors and life priorities MI types.
Questionnaire Scales:
1. Extremism, in the form of terrorism: the level of ideological prejudice, backed
up by a willingness to participate personally or by real experience of illegal actions of
a terrorist orientation.
2. Extremism, in the form of nationalism, fascism and racism: the level of ideological
prejudice.
3. Social exclusion: social indifference, non-interference, the level of indirect
ideological prejudice.
Thus, the scales of the questionnaire is ranged from direct forms with personal
participation to indirect forms of extremism.
Pilot Research

Initially, was checked whether there is a connection between the risk factor for alcohol
dependence and life priorities accumulated in the form of a MI profile. It might turn out
that these two phenomena are not interconnected. On table 1 given the example of stimuli
material (visual and verbal) for the Naturalistic (NL) MI type.
Table 1
Preliminary and basic testing of alcohol addiction on pilot research
Preliminary Testing

Basic Testing

The beauty and grandeur of pristine nature
have a pacifying effect on me

For me, “relax in nature” means — “relax
and drink” something stronger

Pilot study was conducted in which 30 volunteers took part. For 6 people, naturalistic
type of MI fell into the top three in the general (final) MI profile, but only in one person
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the data obtained correlated with the risk factor for alcohol dependence. This man did
not hide the fact that he was very sympathetic to nature, as well as to drinking alcohol.
It was also found that the alcohol addiction of person correlates with the conditions
(situation) of his use and some other biography facts that contribute to the formation
of addictive behavior: burdened heredity and traumatic brain injury. In the 5 remaining
people, alcohol and the leading naturalistic MI type did not correlate with each other, as
well as with other types of MI, due to the low importance of alcohol in the hierarchy of
life values. I would like to emphasize that all 6 people with the leading naturalistic type
of MI are teetotalers (in the classical sense of the term) were not, i.e. allowed alcohol
consumption among other drinks.

Basic Study, the Criteria for Stimuli Selection

We will not dwell in detail on the principles of selecting stimuli for preliminary testing
(MI profile) since this topic has been covered in sufficient detail in earlier publications
(Nikolenko, 2018; 2019). However, as mentioned earlier, adaptive psychophysiological
testing involves the development of 72 stimuli for basic testing (in addition to 72 stimuli
for preliminary testing). Let us dwell on their specifics in more detail, considering as an
example one pair of stimuli for each of the 3 types of extremist activity.
Creative MI type was considered as the example. During preliminary testing, through
random selection, the subject is presented with one of 6 statements (their number can be
increased) related to Creative MI (see table 2, left column). Then, based on the intensity
of the subject’s reaction to the presented stimuli, he is presented with a statement from
the main list. Table 2 shows the example of a statements from the basic testing, which is
proposed to be evaluated by the subject if Creative MI type is among the leaders according
to the results of preliminary testing. Exactly the same algorithm for stimuli presenting is
observed with a lower significance of Creative MI in the process of preliminary testing,
i.e. from terrorism to nationalism and indirect ideological prejudices. Thus, a person finds
himself in a moral dilemma tied to individual life priorities by multiple intelligences (MI)
testing.

Results and Discussion

Identification of person risk groups with subsequent monitoring of their social
activity is a good way to prevent extremism in its various forms (terrorism, nationalism,
fascism, racism, social exclusion). Achieving this goal implies the active introduction
of new technologies, which include the methodology of adaptive psychophysiological
and psychological testing of VibraNLP.
The combined psychophysiological and psychological approach to risk assessment
(extremism) allows us to hope for greater validity of the results and their prognostic value
than with separate testing (only psychological or only psychophysiological methods).
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Table 2
Adaptive psychophysiological and psychological testing of the tendency to extremism using
VibraNLP. Algorithm for stimuli selecting using the example of Creative MI.
Preliminary testing

Basic testing

Examples of questions based on random
selection:

An example of Level 1 question:
preparedness for extremism, in the form
of terrorism:

1. Cruel person cannot be creative, a cruel
person can only be a sadist?
The example of the 2nd level question:
readiness for extremism, in the form of
nationalism, fascism and racism:

a) I have every opportunity to create something
new and unusual.
b) A creative person is always active: he knows
what and what he wants to do.
c) I can create something original and out of
quite ordinary things.
2. In the era of apartheid, many creative
people with dark skin have died, right?
The example of the 3rd level question:
readiness for extremism, in the form of
indirect ideological prejudices (social
exclusion):

3. Have you noticed that among
homeless people there are many creative
and emotional personalities?
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Conclusion

According to the results of the pilot study, a relationship was found between the risk
factor (for example, alcohol dependence), abilities and life priorities, reflected in the
form of MI profile.
The stimuli obtained as the result of this work are used in the VibraNLP program
to identify various forms of extremism. Adaptive psychophysiological and psychological
testing based on VibraNLP software has confirmed the subjects’ high sensitivity to stimuli
and the need for their attachment to leading life priorities (using the MI profile as an example).
Adaptive psychological or psychophysiological testing shows confirmed advantages
to other detections methods.
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Psychophysiological State of a Person

The concept of “state” is currently a general methodological category. It is also used
by scientists in various sciences (physics, chemistry, philosophy, physiology, psychology,
medicine, etc.), and in everyday speech (“I am not able to help you”, “This thing is in good
state”, etc.). In the most general terms, this concept denotes a characteristic of the existence
of objects and phenomena, the realization of being at a given and all subsequent moments of
time. In the scientific literature, when describing human states, various designations are used:
mental states, emotional states, functional states, physiological and psychophysiological
states (PPS) of the body. Mental state (MS) as an independent category was identified by
Myasishchev (Myasishchev, 1966), but the first fundamental consideration of the problem
of mental states was carried out by Levitov in 1964 (Levitov, 1964). Over the next half
century, more than two dozen monographs have been published, as well as many articles,
which reflect the author’s positions in relation to various aspects of the state.
In subsequent years, the study of the problem of normal human states was carried
out in two directions: physiologists and psychophysiologists studied functional states,
and psychologists — emotional and mental ones. In fact, the boundaries between these
states are often so blurred that the only difference is in their name. States characterize
different levels of a person: physiological, psychophysiological and mental. However,
always a state is a reaction of the body and psyche to external influences. From the
standpoint of the problems of working person’s health, the approach developed by Ilyin
(Ilyin, 2005). The researcher examines the conditions that develop in a person in the
process of activity and affect both his physiological and mental structures. He calls such
states psychophysiological (separating them from the elementary physiological states of
arousal and inhibition) (Levitov, 1964).
The need for a systematic approach to the study of mental or psychophysiological
states of a person is because any such state of a person is a reaction not only of the
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psyche, but also of the whole organism and personality as a whole with the inclusion of
both physiological and mental levels (subsystems) of regulation in the response. The first
attempt to isolate psychophysiology as an independent branch of psychology is associated
with the name of the German psychologist Wundt, who introduced the experimental
method into psychology (Wundt, 2007). The term “physiological psychology”
has become widespread in the West. Peter Milner, one of the closest associates of
the Canadian psychologist Hebb, known for his work in the psychophysiology of
attraction, published the textbook Physiological Psychology (Milner, 1973). As a new
direction, psychophysiology received official status only in May 1982, when the First
International Congress of Psychophysiologists took place in Montreal. The International
Psychophysiological Association was created on it and the beginning of international
congresses on psychophysiology was laid (Danilova, 2001).
In general terms, the structure of the psychophysiological state of a person can be
represented in the form of a diagram (Fig. 1).
I. Mental level of response
Experiences, mental processes
II. Physiological level of response
Vegetative response
Somatics (psychosomatics)
III. Behavioral level of response
Behavior
Communication
Activities
Fig. 1. Structure diagram of psychophysiological states

Minkin notes that since each psychophysiological state contains psychological,
physiological and behavioral components, then in the descriptions of the nature of
behavioral states one can find concepts from different sciences (general psychology,
physiology, medicine, biology, labor psychology, etc.). At the same time, there is no
single point of view on the problem of the origin and measurement of psychophysiological
states, since they are at the same time slices of personality dynamics, conditioned by
its relationships, a variety of feedbacks, behavioral needs, motivation, goals of activity
and adaptability in the environment and situations (Minkin, 2020).
According to Danilova, the main discussion about the opinion to consider the study of
the neural mechanisms of mental processes and states as the subject of psychophysiology,
or to limit the task of psychophysiology to the study of the physiological mechanisms of
mental phenomena at the macrolevel by registering objective indicators, like EEG, evoked
potentials, GSR, etc. (Danilova, 2001). The discussion arose due to the impossibility of
using the research methods available at that time to simultaneously assess not only the
nature of changes in any individual indicator (physiological or psycho-emotional) of
a person’s state during the research, but also their relationship. It makes possible to assess
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only one component of the psychophysiological state or on the level of psycho-emotional
state or emotions, or at the level of physiological (energy) reactions.
The lack of understanding of information-energy mechanisms interaction between
human physiological systems under the influence of changing external factors and the
limited ways to objectively measure information exchange between human physiological
systems leads to the lack of generally accepted approaches to determining the behavioral
characteristics of a personality (Minkin, 2020).
In addition to the above factors, the available methods of PPS research:
psychodiagnostic tests MMIL, 16 FLO Cattell, Raven test, USC, psychophysiological
methods for assessing simple (SMR) and complex (CMR) visual-motor response,
response to a moving object (RMO), physiological methods for assessing cardiac
variability rhythm (HRV), blood pressure measurement — require significant time.
Many of the above tasks can be solved by the vibraimage technology (Minkin,
2007; 2020; Vibraimage 8PRO, 2015), which was originally (since the discovery of
the vestibular-emotional reflex) was developed to control the psychophysiological state
of a person. The main advantage of vibraimage technology is that, in addition to the
time dependences of physiological parameters, it allows obtaining multidimensional
psychophysiological dependences. At the same time, the time for recording the parameters
of the vibraimage for one subject is only 1 minute.
Methods and Materials

The studies were carried out using a system for monitoring the psycho-emotional
state of a person (Vibraimage 8PRO, 2015). The system for monitoring the psychoemotional state of a person (hereinafter referred to as the vibraimage system or
vibraimage) is intended for registration, analysis and research of the psycho-emotional
state of a person, quantifying the levels of emotions, detecting lies, psychophysiological
diagnostics and remote detection of potentially dangerous people. The system allows
visually and automatically assess the psychophysiological state of a person based on the
vestibular-emotional reflex, using the programmed visualization of vibra-aura, obtained
by processing the components of the amplitude and frequency vibraimage. In the research,
the M mode was mainly used. The M mode allows you to control the average values
of the parameters of the psycho-emotional state of a person and their deviation from
the established norm over the period. Vibraimage system analyzes various parameters
of micromovements and motor activity of the human head at the physiological level,
associated with the psycho-emotional state. The main purpose of this mode is to use the
vibraimage system for medical diagnostics and psychological research.
The studies have been carried out over several years with a wide variety of age groups
of people. The PPS characteristics were measured for different time periods from 6 months
to several years. The frequency of measurements varied from 2 weeks to 1 month. The
measurement results were processed using the VibraStat program (VibraStat, 2020),
which is designed to statistically process the results of the Vibraimage 8PRO program
and improve the accuracy of determining the psychophysiological state of a person or
a group of people using vibraimage technology (Minkin, 2007; Vibraimage 8PRO, 2015).
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The initial data for the program are *** _ measurement.xml files, which were recorded
in the Vibraimage 8PRO program. The analysis uses the mathematical expectation M,
standard deviation S and variability V of the following psychophysiological parameters
of a person measured in M mode by the Vibraimage 8PRO program:
T1 — parameter Aggression (P7);
T2 — parameter Stress (P6);
T3 — parameter Anxiety (F5X);
T4 — parameter Danger (P19);
T5 — the Balance parameter (P16);
T6 — parameter Charisma (Charm) (P17);
T7 — parameter Energy (P8);
T8 — parameter Self-regulation (P18);
T9 — parameter Braking (F6);
T10 — parameter Neuroticism (F9).
The results of the program forms from graphs and tables.

Fig. 2. Histogram of T1–T10 parameters total variability (Vs) changes
of person B investigation during 23 measurements

Fig. 3. Histogram of T1–T10 parameters total variability (Vs) changes
of person K investigation during 29 measurements
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Fig. 4. Histogram of T1–T10 parameters total variability (Vs) changes
of person H investigation during 38 measurements

Figures 2, 3, 4 show histograms of the relative change in total variability Vs of
T1–T10 parameters for different people. The number of measurements varied from 23
to 38. The measurements were carried out over 7–12 months. In this measurement, we
are dealing with a certain PPS indicator averaged for each measurement, which includes
all T1–T10 parameters. The study involved 53 people. As an example, the histograms of
3 people are given, since the rest of the histograms reflect the general trend, which shows
a constant change in PPS over a long time in all research participants.
The Stat sheet, which provides generalized statistics for the parameters M, σ, V, allows
to study the average PPS of each individual person for the studied period of time.
Table 1
Stat List
Emotion
parameters

M1 avg

S1 avg

V1 avg

T1

50

6,3333

14

T2

32,667

5,6667

18,667

T3

35

9,6667

27,667

T4

39

8,3333

20,333

T5

62

7

12

T6

70,333

9

13

T7

24,667

7,3333

41

T8

65

6,3333

10,333

T9

14,333

1,6667

15,667

T10

23

4,3333

21,333
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Table 2
Summary table of the parameters of the mathematical expectation (M1-M8) avg
T1–T10 parameters
Emotion
parameters

М1 avg

М2 avg

М3 avg

М4 avg

M5 avg

M6 avg

M7 avg

M8 avg

T1

40,556

38,154

46,533

37,417

42,417

41,5

40,553

47,875

T2

29,333

24,231

24,267

28,25

26,75

27

27,789

23,875

T3

35,889

34,577

35,533

38,917

36,583

42

34,368

34,5

T4

35,111

32,385

35,6

34,417

35,417

36,5

34,158

35,5

T5

65,944

68,962

61,867

67,417

66,667

68

63

67,375

T6

77,111

78,808

78,067

77,167

76,833

76,5

74,605

78,875

T7

26,111

29,423

28,4

23,917

29,417

30

23,368

35,5

T8

71,167

73,769

69,6

72,083

71,667

71,5

68,053

73

T9

19,333

19,769

20,733

17,75

21

17

19,421

20,125

T10

26,722

30,346

33,667

24,25

35,167

24,5

32,921

31,375

Table 3
Summary table of parameters of standard deviation (S1-S8) avg T1–T10 parameters
Emotion
parameters

S1 avg

S2 avg

S3 avg

S4 avg

S5 avg

S6 avg

S7 avg

S8 avg

T1

3,9444

5,2692

3,8

4,25

4

3

6,1316

5,25

T2

3,6667

5,0769

3,2667

3,8333

3,75

4

5,8947

4,625

T3

7,2778

7,1154

5,7333

7,5

6,5

5

7,6053

7,5

T4

2,6667

3,4615

2,4

2,9167

2,75

2

4,5263

3,75

T5

6,1667

6,6538

6,4667

7,4167

4,8333

5,5

8,0789

6,125

T6

3,7222

5,4615

3,4667

5

2,75

3

9,0789

4,375

T7

3,7222

5,9615

4,2

3,6667

4

3,5

6,3421

5,625

T8

3,8889

4,9231

3,5333

5,0833

2,75

3

6,6316

4,25

T9

2,2778

2,5769

2,9333

2,0833

2,9167

2

2,8158

2,75

T10

6,1667

6,8462

8,5333

4,5833

8

5,5

7,8421

7,125
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Tables 2 and 3 summarize the mean values of the mathematical expectation M,
the standard deviation S of the parameters T1–T10, measured in the M mode by the
Vibraimage 8 program (Vibraimage 8PRO, 2015). The tables show the results of studies of
8 different people. The studies were carried out for 6–12 months. Research data show that
each person we observe their own parameters, which differ from those of other research
participants. This pattern is observed when the number of research participants expands.
Table 4
Sheet M-mathematical expectation for all parameters T1–T10 for 16 measurements
T1

T2

T3

T4

T5

T6

T7

T8

T9

T10

46

38

25

36

63

72

23

66

17

28

44

32

28

35

63

72

24

68

18

32

34

28

39

34

67

80

18

74

22

44

35

29

35

33

63

79

20

71

19

24

44

22

38

34

67

77

41

72

31

67

41

25

39

35

74

76

36

75

27

35

47

20

38

36

68

81

38

75

19

50

46

15

38

34

74

80

47

78

20

38

40

28

39

36

65

76

20

69

19

29

44

30

42

38

60

74

23

67

21

28

47

29

39

39

67

76

31

71

20

29

41

25

39

35

69

79

32

74

19

18

46

30

44

40

59

76

28

68

19

43

47

21

41

36

61

80

29

71

18

31

47

20

36

35

61

82

31

71

17

46

48

29

44

40

58

73

26

65

14

23

On all the graphs and tables that we considered above, the averaged indicators of
all measurements were given for all parameters T1–T10, or for each of the parameters
T1–T10.
Table 4 presents Sheet M, which shows the calculation of the mathematical expectation
M (MO) for all parameters T1–T10. The number of rows in the table corresponds to
the number of measurements, in this case 16th. It makes possible to study each PPS
parameter separately.
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Fig. 5. Graph of parameter T9 change — Braking for 16 measurements

Figure 5 shows a diagram of the change in the parameter T9-Inhibition for
16 measurements. The measurements were carried out for 5 months. It can be clearly
seen from the diagram that two indications of the Braking parameter stand out from
the general row, which are equal to 27 and 31. They are higher than the rest of the
indications. These readings correspond to the 5th and 6th measurements, which were
carried out on day 1. From the description of the subject of his state on the day when
the measurements were made, it follows that his actions were inhibited relative to the
rest of the days, which almost led to several accidents. After a couple of days, signs
of SARS appeared.
As you know, any reaction of excitable systems has a delay in its manifestation —
a latent or latent period. It is associated with overcoming the inertia of the previous state
and the formation of a system that must respond to the impact. When a person gets into
a particular situation, psychophysiological conditions do not develop “right off the bat”.
After the latent phase, the second phase begins — a visible (fixed) reaction to the action
of this factor. That clearly captures this example. Thus, the development of states is the
adaptation of the organism to new external conditions and influences.
Discussion

Studies have shown that human PPS changes depending on external conditions.
The influence of the season, psychological experiences, state of health and many other
factors on PPS was revealed. The body adapts to external conditions by changing these
conditions. We can note the change in states daily, and the average change in states over
a long time. Average changes in PPS over a long period of time are relatively constant
and individual for each person.
With respect to the individual average PPS indicators (PPSS) that the PPS parameters
(PPSV) can be analyzed, which are measured at each separate time interval. For deviations
of the PFSP from the PFSS, it is possible to develop and carry out therapeutic measures.
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Great prospects open up in the study and analysis of changes in each of the parameters
T1–T10 separately. The results of such studies can be applied in the practice of various
specialists working with people.
Conclusion

Vibraimage technology allows researching the individual characteristics of
psychophysiological state of a person for a long time. The main advantages are
friendly testing and the possibility of simultaneous study of different PPS parameters
of a person.
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The medicinal use of music has a long history. In the most ancient testimonies
and documents that have come down to us, music appears as a remedy. The luminaries
of ancient civilization Pythagoras, Aristotle, Plato drew the attention of contemporaries
to the healing power of the influence of music, which, in their opinion, establishes
proportional order and harmony in the entire Universe, including disturbed harmony
in the human body (Losev, 1960). One of the most important concepts in the ethics
of Pythagoras (VI century BC) was “eurythmy” — the ability of a person to find
the correct rhythm in all manifestations of life — singing, playing, dancing, speech,
gestures, thoughts, actions, in birth and death… Through finding this correct rhythm,
a person, considered as a kind of microcosm, could first harmoniously enter the
rhythm of polis harmony, and then connect to the cosmic rhythm of the world whole.
From Pythagoras came the tradition of comparing public life with both a musical
mode and a musical instrument. Musical stimulation of labor processes and various
physical exercises reached a special flourishing in ancient Greece. In the understanding
of the ancient Greeks, music was an integral part of philosophy, so almost all Greek
philosophers showed interest in it. The ancient Greeks saw the ideal of upbringing
in the so-called kalokagathia, which meant an indissoluble combination of excellent
physical, moral and spiritual qualities. According to this principle, every free citizen
was required to have the necessary psychophysical proportionality, i.e. a strong,
trained body and at the same time a certain spiritual development, and moral purity.
And music as an inspiring, connecting principle in this social process was assigned
a very important role (Petrushin, 1997a).
In Russia, interest in the problem of the relationship between music and the
psychophysiological state (PPS) of a person is obvious. In the early 19th century, the
famous neuropsychiatrist Bekhterev (1857–1927) began to study the effect of music on
the human body. On the initiative of Bekhterev in Russia in 1913, the Committee for
the Study of Musical and Therapeutic Effects was founded, which included a number
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of prominent doctors and representatives of the musical world. The scientist came to
the conclusion that music can relieve fatigue and charge a person with energy, have
a positive effect on the circulatory and respiratory system. Bekhterev noted the great
complexity of studies of the influence of music on the body, spoke about the need
to create a special experimental environment for this work (Bekhterev, 1916; 1913;
Bekhterev, Nikitin, 1913). The impact of music affects not only the central nervous
system, but also the functions of other vital physiological systems: cardiorespiratory,
muscular, and digestive. So, Dogel (Dogel, 1888) and Sechenov (Sechenov, 1952)
noted the stimulating effect of marching music on muscle performance, which, in
particular, revitalizes tired soldiers.
In the second half of the 20th century, interest in music therapy and the mechanism
of its action increased significantly. Apparently, this can be explained by scientific
and technical progress, which made it possible to study the physiological reactions that
arise in the body in response to musical therapeutic effects at a new, higher level. At the
same time, this interest is due to the possibility of using music as one of the means for
preventing and relieving fatigue and fatigue, as well as for increased human performance,
including under conditions of human space flights.
Modern research in the field of music therapy is developing in several directions. The
study of the artistic and aesthetic patterns of musical perception is carried out in aesthetic
and musical theoretical works (Asafiev, 1947; 1952). The psychophysiological aspects of
music therapy are studied in the works of psychologists and physiologists (Brusilovsky,
1969; 1975; Vasilenko, 1989; Grineva, 1981; Shushardzhan, 1995; 1998; 1999).
Among the most famous Russian techniques are the models of Petrushin (Petrushin,
1997b), Shushardzhan (Shushardzhan, 1995; 1998; 1999), Elkin (Elkin, 2000), Blavo
(Blavo, 2002). When studying the influence of music on a person’s PPS, it is very
important to have methods that would allow recording the results of this influence. In
our research, we used the Vibraimage technology (Minkin, 2017; 2020; Vibraimage
8PRO, 2015).
Materials and Methods

The studies were carried out using a system for monitoring the psycho-emotional state
of a person (Vibraimage 8PRO, 2015). The system for monitoring the psycho-emotional
state of a person (after referred to as Vibraimage system or Vibraimage) is intended for
registration, analysis and research of the psycho-emotional state of a person, quantifying
the levels of emotions, detecting lies, psychophysiological diagnostics.
Vibraimage system allows visually and automatically assess the psychophysiological
state of a person based on the vestibular-emotional reflex (Minkin & Nikolaenko, 2008)
using vibraimage software with function of vibra-aura visualization by processing the
components of amplitude and frequency vibration (Vibraimage 8PRO, 2015). The
influence of various musical genres on human PPS was investigated. The research results
presented in the form of various text, graphic and graphic files showing the influence of
various musical genres on the human PPS.
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On given figures 1–4, we see images around the head. This is not the supernatural
radiance of our halo, but an external vibraimage or vibra-aura (Minkin, 2007; Vibraimage
8PRO, 2015). External (around a head) line-by-line display the maximum frequency
and average amplitude of vibration and looks like an aura. It displays a person’s PPS state
more informatively than an internal vibraimage. The colors of vibra-aura are encoded with
the same color scale as vibraimage and displays the maximum frequency in each line.
Any unevenness in the color and size of the aura characterizes the movement of the object
and the psychophysiological state. The asymmetry of vibra-aura (shape, color) indicates
a deviation from the mental or physiological norm. The color unevenness of vibra-aura
characterizes the psychophysiological imbalance of a person’s state. Any break in the
uniformity of vibra-aura characterizes a certain deviation from the psychophysiological
norm. The ideal vibra-aura is mono-colored, symmetrical and uniform.
Analyzing external vibraimages in figures 1–8, we note that when listening to
rhythmic, aggressive music (Figs. 1–3), muscular energy, activity, and a state of special
vigor appear. Space, as it were, expands, it is filled with a huge number of people moving
in a single bodily impulse. This music encourages action, it is good to do something to
it, dance, jump, jump. It is characterized by the maximum frequency and large amplitude
of the external vibraimage. Listening to classical music, church bells, and prayer has
the opposite effect (Figs. 4–8). The frequency and amplitude of the external vibraimage
becomes much lower than when listening to aggressive music and corresponds to the
normal distribution (Minkin, 2007; Vibraimage 8PRO, 2015).
This is how Kazinik describes the peculiarities of the perception of music of various
genres (Kazinik, 2011). “Normal” music sounds, and we do something to it, wash the
dishes, dance. Then the “abnormal” classical music starts to sound, and we turn off
the radio, because it prevents us from “washing the dishes”. By turning off the radio,
at this moment millions of people really show respect for classical music, denying it
a background function and thereby depriving themselves of the opportunity to hear
classical music. Any music is ready to be the background, accompany washing dishes,
ice skating, dancing in the company.
However, not classical music. Unlike other types of music, classical music cannot be
used in the background. She requires attention only and only to herself! For the perception
of classical music on a spiritual level, it is necessary that the psyche of the person who
perceives this music is not at the everyday level of mental reactions, but at a higher level.
Based on the data obtained from the study of the influence of various genres of music
on the PPS of a person, various versions of audio clips were developed, which, according
to our hypothesis, could restore the normal form of the external vibraimage. Several
different audio clips have been developed to suit people with different temperaments.
The Vibraimage 8PRO system (Vibraimage 8PRO, 2015) was used to measure the PPS
before listening to the audio clip, during listening and immediately after listening. The
measurement results were processed using the VibraStat program (VibraStat, 2020),
which is designed to statistically process the results of the Vibraimage 8PRO program
and improve the accuracy of determining the psychophysiological state of a person or
a group of people using vibraimage technology (Minkin, 2007; Vibraimage 8PRO, 2015).
The results of the program are formed in the form of graphs and tables.
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Fig. 1. External vibraimage of a person while listening music of Viktor Tsoi

Fig.2. External vibraimage of a person while listening music of Rammstein band

Fig. 3. External vibraimage of a person while listening music of Korn metal band
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Fig. 4. External vibraimage of a person while listening to Prayer of Detention

Fig. 5. External vibraimage of a person
while listening Adagio of Mozart

Fig. 6. External vibraimage of a person
while listening of Liturgy

Fig. 7. External vibraimage of a person
while listening to Tchaikovsky’s music

Fig. 8. External vibraimage of a person
while listening to Church bells
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Fig. 9. Histogram of the variability changes Vs of the T1–T10 emotion parameters
of subject N. 3 measurements performed on one day.
1. PPS — before listening to the audio clip.
2. PPS — while listening to the audio clip.
3. PPS — after listening to the audio clip.

Fig. 10. Histogram of the relative change in the variability Vs of the parameters T1–T10
of subject N. 38 measurements performed during the year.
Measurements 12–14 in figure 10 correspond to those shown in figure 9.

Consider another subject K., 34 years old.

a

b

Fig. 11. Histograms of vibraimage frequency distribution a) before listening to an audio clip
b) after listening to an audio clip
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The histograms for these states differ from each other. Histogram (Fig. 11b) is close
to the normal distribution. In order to confirm the effect on the PPS of the audio clip,
and not the time factor or the factor of habituation to the camera, 4 measurements were
carried out. The first three measurements were taken with an interval of 15 minutes before
listening to the audio clip, the 4th measurement was taken after listening to the audio clip.

а

b

c

Fig. 12. Histograms a) Vsgraph M of the mathematical expectation of the integral
coefficient K, b) Vs graph S of the standard deviation of the integral coefficient K,
c) Vs graph V of the variability of the integral coefficient K

All histograms for these states show the difference between the indicators of
the 4th dimension from the first three. Consider the Stat Sheet of the VibraStat program,
which shows the generalized statistics for the parameters M, σ, V (Table 1). The VibraStat
program (VibraStat, 2020) allows you to study the average PPS values of each individual
person for the studied period of time and compare them with each other. Table 1 shows
the parameters M1, S1, V1, which correspond to the average values for the first three
measurements before listening to the audio clip. Parameters M2, S2, V2 correspond to
the measurements taken after listening to the audio clip.
Table 1
Stat List
Var

M1 avg

S1 avg

V1 avg

M2 avg

S2 avg

V2 avg

T1

42,667

5,3333

13,333

37

3

9

T2

36

3,6667

11,667

28

4

15

T3

32,667

8,3333

25,333

18

6

37

T4

37

3,6667

11

28

2

10

T5

60,333

9,3333

15,667

71

5

7

T6

68

7

9,6667

77

4

5

T7

24,667

4,6667

19,333

28

3

11

T8

64,333

7

11

74

4

5

T9

12

1

13,667

18

3

17

T10

17

2,6667

16,333

31

4

14
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Discussion

Analyzing the data obtained, one wonders if we are simplifying the influence of music
on a person, limiting this influence only to the PPS factor. Interesting reasoning on this
topic Kazinik (Kazinik, 2011) — art critic, musician, educator. Why in the educational
system, which gave the world an outstanding galaxy of outstanding representatives of
art such as Tchaikovsky and Dostoevsky, Gogol and Chekhov, Pushkin and Pasternak,
Mussorgsky and Rachmaninov, Chagall and Malevich, Leskov, Bulgakov, RimskyKorsakov, Shestakovich, Tolstoy, the study of music was mandatory …The high
quality of liberal arts education, from the 20s of the 19th century to the early 20s
of the 20th century, generated an incredible need for culture and prepared a cultural
explosion, the likes of which, I think, human history has never known. The most of
Russian culture is precisely these 100 years of unprecedented flowering of literature,
poetry, music, and fine arts. The 21st century should be the century of Personality,
Individuality, for we have already passed through the faceless crowds, or peoples that
are “silent”. Art and its peak — the music of geniuses — is the greatest panacea against
spiritual slavery. There is a mass and elite culture. There is no longer any doubt about
this. Giant stadiums that can accommodate tens of thousands of pop listeners and small
concert halls for chamber music.
Staying at the disco is filling your free time. Listening to Bach’s music is
communication with eternity, with the Universe. It seems very important to restore the
mass PSYCHOLOGY OF PERCEPTION OF ART (music, poetry, literature, fine arts).
After all, art in its essence is a grandiose energy of love. This energy, for those who are
able to comprehend it, becomes the most important criterion of the value of life, the bearer
of the most intimate, capable of manifesting itself in all other spheres of life and activity.
Conclusion

Vibraimage technology allows studying the influence of music on the human PPS.
The combined use of the Vibraimage 8PRO system (Vibraimage 8PRO, 2015) and the
VibraStat software (VibraStat, 2020) makes possible effective record and process
the results of such studies using text, visual and graphic information.
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Abstract: The work examines the professionally important qualities of successful mediators
and conflictologists, using the example of multiple intelligences. A new method is proposed for
objectification of the obtained results of professional activities of mediators and conflictologists, using
vibraimage technology. Based model of conflict resolution was taken from Gerhard Schwarz. It has
been experimentally proved that people with a specialized education “mediator” or “conflictologist”
give preference to professional methods of conflict resolution. The connection between certain types
of multiple intelligences (MI), the successful mastery of “conflict expert” and “mediator” professions
with the choice of methods for resolving conflicts is substantiated.
Keywords: multiple intelligences, vibraimage, VibraMI, conflictology, mediator.

Traditionally, the word “conflict” is understood as various types of “struggle”,
“confrontation”, “collision”, etc. It should be recognized that the problem of defining
a conflict and creating a unified universal theory of conflict applicable to heterogeneous
conflict phenomena is currently in the process solutions (Grishina, 2008; Schwarz, 2007).
For applied purposes, the most logical approach seems to be one in which the conflict is
viewed as “a negative way of interaction between objects in a state of focus on struggle…”
(Strebkov, 2004). At the same time, most of the research in conflict management is
aimed at solving problems of a theoretical nature, and to a lesser extent — applied. In
turn, mediation is a fairly broad concept that unites specialists of various profiles who
mediate in conflict resolution (Grishina, 2008). The role of mediators can be played not
only by specialists in conflict resolution, but also by psychologists, social workers, etc.
All these specialists feel the need for a tool that increases the efficiency of their work,
translating empirical knowledge into a constructive and applied channel. Accordingly,
it is necessary to increase the number of applied research by attracting modern highly
effective technologies. This work is an applied research of an interdisciplinary focus,
combining experimental developments in the field of psychology, psychophysiology,
biometrics, conflict management and mediation.
Purpose of the study: to determine the possibility of using objective methods in
conflict management and to identify the professionally important qualities of a successful
mediator and conflictologist.
Research hypothesis: persons with specialized education “mediator” or “conflictologist”
will give preference to professional methods of conflict resolution: delegation of authority,
compromise, consensus. There is a connection between certain types of multiple
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intelligences (MI), successful mastery of a profession (conflictologist, mediator) and the
choice of ways to resolve conflicts.
Object of study:
Sample 1: citizens of Russia, 1158 people, representatives of various professions;
Sample 2: citizens of Russia, 20 successful senior students, with a specialized
education “Conflictologist”, as well as specialists in conflict resolution with practical
experience in the field of mediation.
Materials and Methods

The assessment of conflict resolution methods was carried out using the PsyAccent
software (PsyAccent, 2020), using the vibraimage technology (Minkin, 2007; 2020).
The respondent needs to answer 12 pairs of questions, supplemented with stimulus
images. The sequence of verbal stimuli (questions) presentation corresponds to the
rank system of Schwarz: from the simplest, evolutionarily early methods of conflict
resolution (basic level) to the most complex (professional level) methods. The
24-question questionnaire allows you to diagnose the severity of each of the methods
of conflict resolution in real time.
The assessment of multiple intelligences profile was carried out using the VibraMI
software (VibraMI, 2020). The VibraMI program, also based on vibraimage technology,
presents an amended and expanded classification of multiple intelligences to 12 types
(Gardner, 1983). The 24-question questionnaire allows one to diagnose the severity of
each of the multiple intelligences (MI) based on the current psychophysiological state
and conscious responses of the subject (Minkin & Nikolaenko, 2017).
Results

Schwarz’s model of conflict resolution methods reflects an evolutionary approach:
from simple (basic methods) to complex (professional methods); from ignoring conflicts
to consensus. Accordingly, the presence of specialized education (conflictologist,
mediator) can theoretically be considered as a factor of influence on the choice of methods
of peaceful professional conflict resolution. It is necessary to find out if this is so.
As it turned out, persons with a specialized education “mediator” or “conflictologist”
prefer professional methods of conflict resolution: partial consensus (77.79%), full
consensus (66.16%) and actual compromise (66.07%) (Fig. 1). Escape from a conflict
situation or the elimination of an adversary is considered unacceptable in the activities
of a conflictologist or mediator.
Let’s consider the profile of multiple intelligences as an indicator of the professionally
important qualities of a successful conflictologist and mediator.
Analysis of the profile of multiple intelligences revealed differences between
group 1 and group 2 (Fig. 2). The maximum differences were obtained for the verballinguistic (VL), intrapersonal (IA) and interpersonal (IE) types of MI. In the group of
successful conflictologists and mediators, high values were obtained for the intrapersonal
(IA = 69%), ascetics (AS = 64.91%) and verbal-linguistic (VL = 62%) types of MI.
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Fig. 1. Methods of conflict resolution according to Schwarz (Average profile of the sample 2,
determined by the PsyAccent software)

Legend: physical flight (PF); social flight (SF); physical elimination of the enemy (EE); social
elimination of the enemy (SE); subordination of one to another: direct threat (DT); submission to
one another: psychological pressure (PP); delegation of authority: internal level (DI); delegation
of authority: expert level (DE); formal compromise (FC); actual compromise (AC); partial
consensus (CP); full consensus (FCn).

Fig. 2. Multiple Intelligences Profile (processed by VibraMI)

Legend: Group 1 — representatives of various professions; group 2 — conflict experts and mediators.
Designations of multiple intelligences types: IA — intrapersonal, ET — philosophical, LM — logicalmathematical, BM — business-commercial, VS — visual-spatial, NL — naturalistic, BK — bodilykinesthetic, MR — musical-rhythmic, AS — ascetic, VL — verbal-linguistic, CR — creative,
IE — interpersonal types of MI.

The results for the interpersonal (IE) type of MI in the group of conflictologists
and mediators turned out to be somewhat unexpected. Does the findings mean that
fluency (VL) and communication (IE) should not be related at all? Should the ability
to remain silent and listen to the interlocutor (IA) be considered an important part of
the mediation process? Within the framework of this study, it is difficult to give an
unambiguous answer on this matter.
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Conclusion

In this work, we investigated the professionally important qualities of successful
mediators and conflictologists using the example of multiple intelligences. It turned out
that the profile of multiple intelligences of successful conflictologists and mediators
differs from the profile of multiple intelligences of representatives of other specialties.
It has been experimentally proved that persons with specialized education “mediator”
or “conflictologist” strive exclusively for the peaceful settlement of conflicts through
compromise and consensus (using the example of Schwarz’s approach).
In our opinion, this study is an excellent start to objectify the problems of a theoretical
nature, which are widespread in conflict management, into a constructive channel of
applied research. Also, this research in the field of mediation is of considerable interest,
expanding the opportunities for professional growth of mediators themselves and helping
to identify the most promising and talented among them.
It should be noted that with a certain organization of the mediation process, it is
possible to monitor all participants in the mediation process in real time at any stage of
the mediation process. Vibraimage technology can become a reliable and simple tool for
objectifying the results of the activities of conflictologists and mediators.
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Abstract: The paper explores musical abilities, predisposition to a particular type of musical selfrealization (performer or composer). An attempt is made to study the predisposition to a particular
type of musical specialization (strings, keyboards, vocals) basing on the multiple intelligences theory
developed by Howard Gardner.
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Traditionally the musical abilities and inclinations that are manifested in children
most early. This is clearly seen in the example of children from families of hereditary
musicians. A child, practically from birth, is in the atmosphere of listening to “live”
(acoustic) music and endless rehearsals of the parents; has the opportunity at home,
and not in class, to get in touch with the world of music, almost at any time. In this
case, the choice of a musical instrument for a future young musician takes place in
relatively favorable conditions. Experienced parents-musicians sensitively listen to
the inclinations of their own child, directing them to the most promising musical
channel, in unison with the stimulation of interests. This process is much more difficult
in ordinary families raising a young musician. The choice of a musical instrument
sometimes determined by various subjective factors, including: personal sympathy of
parents for a particular musical instrument, territorial proximity of a musical school,
a well-known tutor, etc.
So Howard Gardner (Gardner, 1983) describing musical multiple intelligences,
emphasized that composers and performers of musical works differ from each
other in a list of abilities that allow them to fully reveal the specifics of a particular
type of musical activity. “Working with tones, rhythms and, above all, with
a general sense of form or movement, the composer must decide how many
repetitions and in what harmonic, melodic or rhythmic variations are necessary to
implement his ideas.” On the contrary, the task of the performer is to reproduce the
composer’s intention as accurately and completely as possible, and not to create
a piece of music.
The aim of our study was to study the profile of multiple intelligences in musicians
who have chosen various paths of musical self-realization.
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Materials

Sample 1: Russian citizens, 1158 people, representatives of various non-musical
professions, men — 64%, women — 46%.
Sample 2: Russian citizens, 20 musicians; 7 women and 13 men. Of these:
12 — performers of musical works; 8 people are composers. Of these 20 people (performers
and composers), 10 — people preferred stringed musical instruments (guitar and bass guitar);
4 people — keyboard musical instruments (piano) and 5 more people — representatives
of vocal music. In addition, 1 person specialized in drums (performer of musical works).
This person’s data was not included in the analysis of musical specialization.
Methods

Vibraimage technology allows obtaining multidimensional dependences of the
psychophysiological state (PPS) characteristics and register energy changes and the
direction of this change (Minkin, 2007; 2020). The energy released (consumed)
by a person from the initial state to another energy state is measured in kcal/min
(VibraStatMI, 2020).
Extended and expanded to 12 types (Minkin & Nikolaenko, 2017), Gardner’s
structure of multiple intelligences was measured by VibraMI10 software (VibraMI10,
2020) and statistical information processing was done by VibraStatMI software
(VibraStatMI, 2020).
Results

Let’s compare the multiple intelligences profile of composers, performers of musical
works and representatives of non-musical professions (Fig.1).

Fig. 1. General profile of multiple intelligences: representatives of various non-musical
professions (1158 people), composers (8 people), performers of musical works (12 people).

Legend: IA — intrapersonal, ET — philosophical, LM — logical-mathematical, BM — businesscommercial, VS — visual-spatial, NL — naturalistic, BK — bodily-kinesthetic, MR — musical-rhythmic,
AS — ascetic, VL — verbal-linguistic, CR — creative, IE — interpersonal types of MI.
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It is clear that the musical profession must leave its mark on the profile of multiple
intelligences. When comparing representatives of musical professions with representatives
of non-musical professions, differences in philosophical and natural types of MI are
visible (Fig. 1). Let us consider in more detail the result obtained for individuals with
different musical specializations:
The maximum differences between the groups of composers and performers of musical
works were obtained in the interpersonal (IE), philosophical (ET) and ascetic types of MI
(Fig. 1). The greater severity of philosophical (39.13%) and ascetic (77%) types of MI in
the group of composers than in the group of performers (ET = 26.5% and AS = 66.33%)
is explained by the special type of intellectual and emotional organization of the creation
process piece of music.
At the same time, high values of the interpersonal (61.38%) type of MI in comparison
with the group of musical performers (40.75%) have an ambiguous interpretation.
After all, it is traditionally believed that a musician-performer has more developed
communication skills than a musician-composer. “In the process of composing music,
speech does not play any role” — writes Roger Sessions (Gardner, 1983).
The next step in our research was to compare the general profile of MI with certain
types of musical specialization (Fig. 2). The leading types of MI for musicians with
a specialty “guitar” and “bass guitar” were selfless (74.9%), natural (63.7%) and musicalrhythmic (62.8%) types of MI. Among the representatives of “vocal music” are: musical
rhythmic (71%), bodily-kinesthetic (69.4%) and natural (68.4%) MI. The specialization
of the “piano” is associated with the activation of selfless (84.67%), natural (75%)
and creative (61.67%) MI.

VK

VM–GT

VM–FP

VM–VK

Fig. 2. Difference multiple intelligences profile among musicians with different specializations
(Final_VM — Final_GT, Final_VM — Final_FP and Final_VM — Final_VK)
Legend: VM — all musicians; GT — guitar, bass guitar; FP — piano; VK — vocals.

No significant differences in relation to musical (MR) type of MI were found between
representatives of certain types of specialization. The data obtained indicate that all types
of musical specialization presuppose the same degree of intensity and involvement in
the musical process (Fig. 2).
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Conclusion

Analysis of MI profiles among composers and performers of musical works showed
differences in abilities. It turned out that the musical type of MI can be fully revealed
by composers only with high values of ascetic and natural MI types; among musical
performers — ascetic and bodily-kinesthetic. Musical specialization is presumably
associated with the activation of various MI components. However, this statement
is hypothetical, due to the small representativeness of the sample and needs further
verification with the involvement of a larger number of subjects.
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The choice of a profession can rightfully be considered one of the key tasks of
early adolescence. Internally focused on the future, young people realize that achieving
success on the path of life, mainly, will directly depend on an adequate choice of
profession. Taking into account the socio-economic state order, based on their capabilities
and abilities, personal potential, girls and boys choose one way or another of acquiring
vocational education, and also try on possible variations of mobilization for professional
work (Volkov, 2008; Zeer & Rudey, 2008; Rezapkina, 2005). The process of vocational
guidance and professional self-determination of older adolescents with emotional
and volitional disorders at the time of their entry into the vocational education system,
in fact, goes beyond the scope of scientific interests, and is not subject to full-fledged
comprehensive research. To an insignificant extent, the conditions, forms and methods
of professional self-determination are developed and worked out, the specificity of
the system of career guidance and professional development of older adolescents with
a partial defect in the emotional-volitional sphere is not emphasized (Caprava & Cervone,
2003; Mikhailova, 2008; Romanova, 2003).
Abilities are individual psychological properties of a person, manifested in success
and at the proper level of exclusivity in comprehending and performing activities with
minimal loss of time and internal sources. Abilities are not summed up by a simple
addition of the skills, knowledge and skills of an individual, but develop in the process
of activity from the inclinations of a person.
– General abilities are a favorable human potential inherent in most people with an
equal importance for many activities.
– Professional or special abilities are the potential for improving certain personality
traits for a specific field of activity: pedagogical, artistic, mathematical,
sports, music, etc. Their development requires colossal and lengthy training
(Chistyakova, 2000).
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Early youth is accompanied by such leading activities as educational, professional
and interpersonal communication. Thus, sympathy for academic subjects is manifested
in a significant selectivity, a subjective choice of “interesting” and “uninteresting”
disciplines. Cognitive activity is subordinated to the desire to find a promising
and interesting profession.
The research problem lies in the need to develop pedagogical conditions and in the
choice of appropriate pedagogical strategies, forms and methods of career guidance
and professional self-determination of older adolescents with emotional and volitional
disorders in the context of vocational education.
Purpose: to study the process of career guidance and professional self-determination
of older adolescents with emotional and volitional disorders.
Methods and Materials

Object: the process of career guidance and professional self-determination of older
adolescents with emotional and volitional disorders. Emotional-volitional disorders are
understood as asynchrony in the development of elementary and higher emotions. In
such adolescents, disharmony is found between the intellectual and emotional-volitional
spheres. The cognitive sphere does not regulate the emotional-volitional sphere. In turn,
the emotional-volitional sphere has a detrimental effect on the intellectual development of
problem adolescents, which does not occur with the normal development of adolescents.
The main types of disorders in disharmonious development are:
– with a predominance of the phenomena of mental instability;
– with a predominance of the phenomena of affective excitability;
– with a predominance of disinhibition of drives (Lebedinskaya, 2018).
The study was carried out on the basis of the professional educational institution
Zvezdnu College of St. Petersburg, where older adolescents 15–17 years old with
emotional and volitional disorders study.
We examined 36 adolescents aged 15–17 years. Among them, the experimental group
consisted of 18 older adolescents with emotional-volitional disorders: 15 girls and 3 boys.
The control group consisted of 18 adolescents with normal mental development. All
adolescents are students of the professional college “Star”. The study involved students
of two groups, in the second year of study.
Subject: professional self-determination of older adolescents with emotional
and volitional disorders.
The hypothesis consists in the assumption that older adolescents with emotionalvolitional disorders have features of the formation of a system of career guidance
and professional self-determination in comparison with adolescents without emotionalvolitional disorders.
Research methods: VibraMI program (VibraMI, 2020) based on vibraimage
technology. The vibraimage technology allows one to obtain multidimensional
dependences of the characteristics of the psychophysiological state (PPS) and register
the change in energy and the direction of this change (Minkin, 2017). The change in the
energy released (consumed) by a person during the transition from the initial state to
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another energy state is measured in kcal/min (VibraMI, 2020; Minkin, 2019). Consider
the profile of multiple intelligences (Minkin & Nikolaenko, 2017) in adolescents with
emotional-volitional disorders, shown in the figure 1.

Fig. 1. Comparative assessment of the results of the multiple intelligences profile of the
control and experimental group of adolescents

Legend. VI — intrapersonal; PH — philosophical; LM — logical-mathematical; BC — businesscommercial; VS — visual-spatial; NL — naturalistic; BK — bodily-kinesthetic; MR — musical-rhythmic;
AS — ascetic; VL — verbal-linguistic; CR — creative; ML — interpersonal types of MI.

When studying the profile of multiple intelligences, the following results
were obtained: in adolescents with emotional-volitional disorders, the prevailing
intelligence is “naturalistic” — 69.7% — average level, “ascetic” — 69.6% — average
level and “interpersonal” — 67.7% — average level. The least low indicators of such
types of intelligence as “logical-mathematical” — 25.6% — low level and “businesscommercial” — 28.1% — low level (Fig. 1).
In adolescents in the control group, the prevailing type of intelligence is
“Naturalistic” — 78.4% — high level and “ascetic” 73.2% — high level. The “interpersonal”
type is not the leading one. The least low indicators were obtained in relation to “logicalmathematical” — 32.7% and in relation to “business-commercial” — 29.8%, as in
adolescents in the experimental group (Fig. 1).
It is especially need to draw attention to “intrapersonal intelligence”. This type
of intelligence is significantly higher in adolescents with emotional and volitional
disorders (66.4%) than in adolescents in the control group. Perhaps this is the ability
to concentrate and abstract from what is happening and be “alone with yourself” in
order to find the right solution among the adolescents of the experimental group. On
the contrary, adolescents in the control group do not have trouble in establishing social
contacts, are able to clearly define their position, and therefore do not need silence
and solitude to make any decision.
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Conclusion

Thus, adolescents with affective behavior and adolescents with normal development
have the same leading types of multiple intelligences. At the same time, adolescents in
the control group are more confident in their abilities and are interested in additional
information about their abilities; they are much more prepared for the realities of our
life, which is confirmed by quantitative indicators and more developed interpersonal
intelligence in relation to intrapersonal intelligence.
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Understand the question: “What is modern conflictology?” — not easy enough. Today
there is no single answer to this question. Some consider it a separate, independent science
at the intersection of psychology, sociology, political science and other sciences, while
others consider conflictology only as a complex scientific discipline. Still others rightly
believe that conflictology is an interdisciplinary field, within the conflict is studied by
a whole range of sciences, each of which has its own subject of research and formalizes its
ideas into private theories, for example: conflict psychology, conflict sociology, political
conflict management, etc. Those who have confirmed themselves in the opinion that
today conflictology is “a system of more or less interconnected scientific paradigms,
each of which explains certain sides or types of conflicts” (Reshetnikova, 2009) are also
right. The lack of unity ideas about the place of conflict management in the traditional
system of sciences (philosophical, mathematical, natural and technical, social) did not
become an obstacle to the development in Russia of the practical activities of specialists.
Conflictologist provides mediation services to those people (and organizations) who
believe that their interests are infringed upon , but they themselves cannot find a way
out of a difficult problem situation.
The purpose of this work is to study the possibility of objectifying the results in
conflict management using vibraimage technology.
Conflictology as a Practical Activity
(Negotiations, Arbitration, Mediation, etc.)

In conflictology, reasoning about conflicts has always been much more popular
than empirical studies of real conflict situations (Antsupov & Shipilov, 2006).
However, the tasks of conflict management are not only cognitive-theoretical, but
also utilitarian-practical: to help people understand what to do with conflicts (Karmin,
2000). In 1993, the first in Russia Conflict Resolution Center (CRC) was opened
in St. Petersburg, and in 1997 the Conflict Resolution Club was created, uniting
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professional conflict resolution mediators (Kurbatov, 2005). Over the five years of
CRC existence (from 1993 to 1998), about 5 000 people turned to it for help, and the
number of certified conflict resolution mediators (trained in a 300-hour international
program) reached 30 people (Karmin, 2000). An increase in interest in mediation as
a practical procedure for resolving conflicts with the help of a mediator (mediator)
was facilitated by the adoption by the Russian state in 2010 of the Law on Mediation
(FZ-193 of 26.07.2010). The role of the judiciary in the spread of mediation has
grown. In recent years, the demand for training in mediation has increased, spreading
not only to psychologists, but also to lawyers (advocates).

Conflictology in the Education System
(Conflictology Education)

Practice (discussed above) shows that attempts to resolve conflicts based on
common sense and life experience often fail (Banykina & Stepanov, 2006). The
need for knowledge of conflict management has matured and is recognized in
many countries of the world. In Russia, the formation of an educational program in
conflict management took place in 1992 on the basis of the Faculty of Philosophy
of SPBU (originally under the heading Specialization of Political Science). In 1999,
the first State Educational Standard for Higher Professional Education (SES VPO)
was developed and approved, and already in 2008, training of conflict experts was
conducted in 17 universities of the country (Strebkov, 2008). Today in Russia there are
already 34 universities preparing specialists in the specialty 37.03.02. “Conflictology”.
By order of the Ministry of Education and Science of the Russian Federation
dated February 14, 2011, No. 187, the Program for the Training of Mediators was
approved, which is an additional educational program for professional retraining.
Mediation methods are increasingly being used in Russian schools, creating School
Reconciliation Services, which help to resolve conflicts that arise within the school,
with the involvement of students who lead conciliation meetings.

Conflictology Crisis as a Methodological Problem

The fact of institutionalization of conflictology in science, practice and education
does not mean that, at a fundamental level, the differences in understanding the essence
of the conflict have been overcome. “Theories of conflict today represent a certain
mixture of various views, hypotheses, typologies, attempts to conceptualize the subject
of research (more or less successful), generalization of the results of empirical research
and a number of more or less successful attempts to model this phenomenon” (Svetlov
& Semenov, 2011). Analyzing the problems of the formation of the conflictological
paradigm, Semenov points out that within the framework of the so-called “imprecise
sciences” (meaning the sciences of the humanities) “…the study of the conflict is carried
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out, as a rule, with the help of a language not marked with the proper logical rigor”
(Semenov, 2008).
However, the point is not only in the language of “imprecise sciences”, but also in
the very complex, multi-dimensional socio-psychological nature of the conflict, which
requires non-disciplinary reason for a holistic understanding of its essence (thinking
limited by the framework of just one discipline: either sociology or psychology, or
rights, etc.), but synthesizing or creating (Gardner, 2006). Assuming that such types
of mind are characteristic of the best representatives of philosophy (logic) who study
conflicts, and the most successful practitioners of conflict management, let us demonstrate
their capabilities in theoretical understanding of the conflict with the following three
examples. Taken together, they most vividly illustrate what the crisis of conflict
management is at the methodological level.
Example 1. Dr. Baturin in the chapter “Philosophy of Conflict” states: “So, the conflict
is an integral, complex and dynamically developing attribute of any society, representing
the unity of its rational and irrational content aspects. In terms of its rational content,
the conflict is fundamentally cognizable by scientific means and instruments. In terms
of its irrational content, the conflict is fundamentally unknowable by scientific means
and tools and emphasizes that in a conflict, integral unity is ensured by both objective
and subjective factors, without which it is impossible to either understand or manage the
conflict in a definite way (Ratnikov, 2011).
Example 2. A specialist in the field of logic and methodology of science, Dr. Svetlov
developed on the basis of a systematic approach, supplemented by elements of graph
theory and probability theory, dynamic analysis and game theory, several theoretical
models of conflict. Combining them into a Unified Theory of Conflict, however, “the
level of formalization of procedures requiring the use of mathematical and logical
apparatus” was an obstacle to its use theory in practice.
It is important to note that Svetlov considering the evolutionary function of the
conflict, in contrast to Baturin, who concluded that the conflict in terms of its irrational
content is “fundamentally unknowable by scientific means and tools”, believes that the
conflict is cognizable: it is impossible. Any conflict has a special internal logic of origin
and resolution, which allows it to be successfully modeled and analyzed (Semenov &
Svetlov, 2011).
Example 3. German expert practitioner with 30 years of experience in conflict
management Dr. Gerhard Schwarz says that when he is asked at lectures and seminars
to define the concept of conflict, he answers as follows. “Of course, something similar
exists, but definitions within the framework of a logical system — and only those who can
define this or that concept as a whole — is insufficient to reflect all facets of the conflict”
and replaces the question of the definition and causes of conflicts with the question of the
meaning of conflicts (Schwarz, 2006). It is interesting to note that Schwartz further argues
that it is impossible to find out the meaning of conflicts based on European logic. “In order
to understand the meaning of conflicts, we must leave the sphere of European logic that is
so familiar to us and recognize the contradictions … , …we must recognize the contradictory
to a friend, the dimensions of conflicts are equally significant” (Schwartz, 2006).
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The Problem of the Development Lack
of the “Deneral Theory of Conflict”
and How It can be Overcome

1. First of all, practitioners-mediators and teachers of conflictology accept as a fact
that the time has come when a person’s emotions and his behavioral characteristics can
be measured as standard physical quantities, and the accumulated empirical results of
these measurements can theoretically comprehend and on this basis create new conceptual
models of various conflicts that are in demand in practice. (or check the provisions of
old concepts and conflictological theories of the middle level).
2. Formulate a hypothesis that there is a connection between conflictology
and computer technologies based on vibraimage, which are developed for the quantitative
measurement of psychophysiological parameters of a person, similar to the one that in
any natural science connects its subject and method.
3. In this hypothesis, we should talk about the connection between the conditionally
negative emotions of the subjects, participants in real conflicts (part of the subject of conflict
resolution) and the vestibular-emotional reflex, on which vibraimage technology is based.
4. According to practicing mediator Elena Ivanova (Associate Professor of the
Department of Conflictology, SPBU) testing at various stages of conflict management
of the participants in the dispute, quarrel or conflict (opponents who have given their
consent) using vibraimage technology open up the opportunity for conflict management
to effectively use this technology to solve the following tasks:
– in the field of practical conflict management: improving the quality of conflictological
counseling for participants in school, family, organizational conflicts and other
conflicts; increasing the likelihood of successful negotiations with a cooperative
attitude. Expanding the possibilities of conflictological expertise; objective
determination of the media ability at the entrance to mediation in order to exclude
its conduct with persons who have an unacceptably high level of emotional intensity
(see the test on the website of the Arbitration Court of the Republic of Tatarstan
https://tatarstan.arbitr.ru/process/test);
– improving the accuracy of predicting the violation of the mediation agreement
and preventing breakdown; objective determination of the level of professional
burnout of representatives of extreme professions participating in conflicts (police
officers, employees of the Federal Penitentiary Service, firefighters, pilots, etc.);
– in the field of conflictological education: conducting longitudinal research with
testing “at the entrance and at the exit” of university students who studied for 2 years
on the master’s program “Conflictology”, in order to objectively assess the nature of
changes (competencies) and improve the quality of the educational process. Creation
for bachelor students enrolled in the “Conflictology” program, a methodology
for choosing an individual trajectory of training based on determining the area
of his maximum abilities and taking into account the characteristics of personal
characteristics. Reduce intrapersonal conflict, conducting vocational guidance tests
of mediators, orienting them towards creating effective relations with the employer
(a person in his place);
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– in the field of research in conflict management: solving research problems aimed
at managing conflicts in organizations with increased social tension (police
departments, primary medical care, FSIN institutions, etc.). Development on the
basis of vibraimage technology of new scientifically grounded methods of teaching
mediation in order to improve the quality of teaching, for example, the ability
to empathy; development of new technical devices operating on the principle of
biological feedback (self-regulation), and much more, the consideration of which
is beyond the scope of this article.

Materials and Methods

Vibraimage technology (Minkin, 2017; 2020) has shown its effectiveness in solving
practical problems of objectifying results in the field of psychology (PsyAccent, 2020),
multiple intelligences and human abilities (Minkin & Nikolaenko, 2017), medicine
(HealthTest, 2020) and security (Minkin & Tseluiko, 2014). To use the vibraimage
technology in the field of conflict management, it is necessary to develop a special
program tailored for the problem of conflict management, but to create such a program,
it is first necessary to develop objective principles of the conflict resolution methodology.
It seems to me that such a problem can be solved, since the reproducible test results
(Minkin, 2020) showed the possibility of measuring the characteristics of consciousness
and the unconscious using vibraimage technology.

Discussion

All methods in the sciences are divided into only two types: theoretical and empirical.
Any scientific article is: dominance of theory, dominance of empiricism or their
synthesis. An excellent prototype of my article was written in the field of empirical
knowledge (Kolyuchkin et al., 2014), it deals with methods and techniques, in particular,
psychological testing, the results of which, for a number of reasons, do not meet the
scientific criterion — intersubjectivity (violation of the requirement of reproducibility).
Revealed the need to “create more perfect systems that contribute to the objectification of
the results of psychological testing.” Said article was written on the basis of an analysis
of a large number of publications by researchers of psychologists who solve practical
problems. If these works did not exist, then it would be impossible for the authors to write
such an article, there would be nothing to analyze. The second point is related to the first,
but already concerns my situation. When I try to write an article on the topic “Possibilities
of objectifying results in conflict management”, I am faced with the problem of a real
absence in conflictological sources (articles, monographs and textbooks) of publications
about empirical studies of conflicts. For example, about the results obtained by testing
participants in an interpersonal conflict (for example, their assessment of the dynamics
of stress at the stages of pre-conflict, during the period of escalation and in the process
of mediated reconciliation, etc.). In such a situation, it is inevitable that in order to avoid
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popularization and maintain the level of scientificity, one has to disclose one’s topic at
a theoretical level (the latest version is already an attempt at a methodological level).
This means that even if I put all my reasoning into logic, I will not get very close to the
prototype and will not solve the problem. Since logic will lead me to the recognition
of conflict management not as a science, but as a complex interdisciplinary discipline
(based on such social and humanitarian sciences as sociology, psychology and political
science). Why it is important in this case?
In science is important to obtain not just results, but results that are objective data
on the subject of research. For complex disciplines, i.e. on conflict management, this
requirement cannot be extended. Since complex disciplines do not produce their own
new (especially empirical) knowledge, they receive new knowledge by combining
the knowledge of other sciences. Today, conflicts are studied by individual sciences
(psychology, sociology, political science, cultural studies, etc.) within the framework of
their subjects, and in practice mediators (mediators) who have nothing to do with conflict
management (they are psychologists) are engaged in resolving their individual types.
Anatoly Antsupov (Antsupov & Shipilov, 2006) consistently develops conflictology
as an independent objective science. However, it will not become an independent science
until it overcomes fragmentation. Its “sociological wing” falls into the group of social
sciences, and its “psychological wing” falls into the group of the humanities. As a result,
there is no integrity. But integrity is possible! For example, if testing participants in
an interpersonal conflict will provide such objective information about their behavioral
characteristics (Minkin, 2020), which will be correlated with some indicators, criteria
and indicators for assessing the conflict (Antsupov & Baklanovsky, 2009). Or, if we test
team members (30–50 people) with a vibraimage and diagnose the ripening of a conflict in
a given organization on the basis that the number of employees who have an increase in the
“danger” indicator is simultaneously increasing. The integrity of conflictology is possible
if we add cybernetic psychology (Minkin, 2020) to the traditional psychophysiology, lost
in the subjects of psychology and physiology and forgotten by everyone, and turn it into
modern psychophysiology, which has the integrity that the traditional one never dreamed.
The only difference here is that without this integrity, conflict management cannot
be considered an independent science, because without this integrity, a unified theory
of conflict is not created (there is no objective knowledge, i.e., empirically (measured)
data on human behavior in different types of conflict).

Conclusion

The results obtained by vibraimage technology (Minkin, 2017; 2020; Minkin &
Nikolaenko, 2017) in the field of other sciences suggest the possibility of obtaining
objective results in conflict resolution. Most likely, for this it is necessary to go through
the standard way of performing exploratory research, applied research and standard R&D.
The approximate time required for the practical obtaining of an objective result in conflict
management in this case will be 4–5 years. If a society is interested in an objective
resolution of conflicts, then there are technical possibilities for this.
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Abstract: Considered a practically oriented model for solving the problem of student’s abilities
matching to the profile of an educational institution using vibraimage technology. The results of testing
the profile of multiple intelligences for 128 first-year (2019) students of ETU LETI, St. Petersburg,
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As in previous studies, in the 2019 study, the problem of matching abilities of the
chosen specialty was studied. The first part of the study was conducted from 10/23/17
to 10/26/17, when 161 first-year students of the FKTI LETI were tested (Akimov et al.,
2018). The second part was conducted from November 20, 18 to December 10, 18, when
84 freshmen of the same faculty were tested (Akimov et al., 2019). The 2019 study was
conducted from 11/26/19 to 12/03/19 and included testing of 128 first-year students of
the FKTI LETI. Due to administrative restrictions in 2019, testing of first-year students
was carried out at only one department of Computer Engineering (CE) of the Faculty of
Computer Technology and Informatics.
If we consider the logic of tested students selection, then the research of 2019 is
more similar in logic of selection to the study of 2017 (testing was mandatory for each
freshman of this faculty for each student) than to select students for testing in 2018, when
each decision to pass testing student accepted voluntarily. As a result, in 2019, 128 of
the 150 students of the department were tested.
In the forecast of academic performance of first-year students, the profile of multiple intelligences (MI) was analyzed using vibration imaging technology. The tests performed showed
the prospect of assessing the success of students using VibraMI (VibraMI, 2020) program.
Materials and Methods

Testing was performed using the VibraMI program (VibraMI, 2016). This program of
psychophysiological testing (PPT) of a person is based on the technology of vibraimage,
the conversion in real time of a light video image of an object into an image formed by
the accumulated interframe difference. Vibraimage technology (Minkin, 2007; 2020)
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and the theory of multiple intelligences (Gardner, 1983) are united by a common dynamic
approach to the study of human characteristics.
The profile of multiple intelligences (MI) is determined primarily by the worked
out dynamic connections and the transmission of information signals between neurons
of the human brain. The technology of vibraimage, as applied to a person, analyzes the
motor activity (microvibration) of a person’s head and converts motion parameters into
characteristics of a psychophysiological state (PPS). The line opposite questionnaire
proposed by (Minkin&Nikolaenko, 2017) allows to convert conscious responses
and recorded changes in PPS into a multiple intelligences profile. Thus, the practical
task of detection students’ abilities to MI profile of the chosen specialty is realized.
In 2017, all students of FKTI LETI were invited to undergo testing. Students were
additionally informed about the day of the week, time and place of testing. In 2018,
the conditions for testing organization underwent some changes. The standard briefing
regarding the testing procedure itself was supplemented with information that “all
interested students” can pass the test. Thus, the concept of “all students” has been replaced
by the concept of “all comers”.
In 2019, testing was again mandatory for all first-year students of FKTI LETI. During
the testing in 2019, 128 of the 150 students enrolled in the department were tested.
The first feature of testing students in 2019 was that for the first time students represented
the only one CE department. Historically, due to the relevance of the specialty, the passing
exam score (262 points) for this department exceeds the university average passing score
(252 points) and passing points for other departments of the faculty. The average score
of: “state employees” students (86 people) admitted to budget places is from 262 to 270
(80% of the composition) and from 271 to 291 points (20% of the composition).
Another feature of testing is a significant number of “privileged” students (64 people)
who are accepted under a contract or targeted recruitment and who have an average
Unified State Exam (USE) score (from 155 to 260), which is significantly lower than
the passing score required for admission to the department in 2019.
Comparative Analysis of Multiple Intelligences Profile
for First-year Students During Three Years

Let’s consider how the averaged profile of multiple intelligences among first-year
students of the FKTI LETI on 2017, 2018 and 2019 changed.
A comparison of the general MI profiles for 2017 and 2019 revealed differences in the
ranking of the leading types of MI. In 2017, first-year students of the logical-mathematical
(67%) MI ranked first in the hierarchy of MI in relation to naturalistic (65.8%) and ascetic
(64.6%) types (fig. 1). While in 2019, the logical-mathematical (67.3%) MI was in third
place, giving first place to the ascetic (68.8%) type of MI and interpersonal (66.4%) MI.
Interestingly, for three independent samples within three years, close values were
obtained for the severity of the logical-mathematical MI (in 2018, this indicator was
66.9%), but there are differences in the overall structure of the MI profile. This fact once
again confirms the previously put forward hypothesis that according to the severity of
one of the types of MI it is impossible to draw a conclusion about the availability of
abilities for technical or humanities.

102

Valery A. Akimov, Oleg E. Martynov, Viktor A. Minkin, Yana N. Nikolaenko et al

Fig. 1. The general profile of multiple intelligences in freshmen over 3 years.

Legend: IA — intrapersonal, ET — philosophical research, LM — logical-mathematical, BM — businesscommercial, VS — visual-spatial, NL — naturalistic, BK — bodily-kinesthetic, MR — musical rhythmic,
AS — ascetic, VL — verbal-linguistic, AB — creative, IE — interpersonal types of MI.

Comparison of MI profiles among students who passed through the competition
and enrolled in budget places (fig. 2), and those enrolled on “privileged” grounds (fig. 3),
obviously shows that among “benefit” humanitarian MI and logical mathematical MI
takes only the fifth place, but among the “state employees” logical-mathematical MI is
the leading one.

1. LM — logical-mathematical type of MI — 67,1%
2. AS — creative type of MI — 65,7%

3. IE — interpersonal type of MI — 65,2%
4. VS — visual-spatial type of MI — 59,3%

Fig. 2. Averaged profile of multiple intelligences in “state employees”
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1. AS — creative type of MI — 68,9%
2. BK — bodily-kinesthetic type of MI — 68,4%
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3. IE — interpersonal type of MI — 65,6%
4. VS — visual-spatial type of MI — 61,9%

5. LM — logical-mathematical type of MI — 60,0%

Fig. 3. Average profile of multiple intelligences of “privileged” students

The location of MI types on the histograms in the VibraMI program suggests that
from 1 to 6, MI types correspond to the technical profile, and from 7 to 12 — to the
humanitarian (Arts). A comparison of the test results for 2017, 2018 and 2019 revealed
an increase in Arts profile relative to the technical one, from 48% to 54% (fig. 4).
Interestingly, a similar trend was revealed when comparing the results of 2017 and 2018.
But this indicator in 2018 and in 2019 completely coincides.

Fig. 4. Ratio of Arts and Tech profiles

The coincidence of this indicator in 2018 and 2019 is especially interesting, since
in 2018 this trend was explained by the influence of rental behavior among tested
students. It was believed that for the most part, students with weaker technical abilities
arrived for testing, and mathematically gifted students with a well-developed logical
and mathematical MI preferred testing to attend classes.
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When comparing the distribution of MI profiles among “state employees”
and “privileged” (fig. 5), we can clearly say that the first category has a larger technical
profile (48%) than the second (44%). But at the same time, both categories still have
a leading Arts profile.
«state employees» students

«privileged» students

Fig. 5. The ratio of Arts and Tech profiles of “state employees”
and “privileged” students in 2019

In 2019, students with Arts profile, for the most part, studied on a contract basis. And
among the students who were tested and were expelled based on the results of the first
session, 15 people had Arts profile priority and only 2 — technical.
Comparative Analysis of Multiple Intelligences Profile
According to the Results of the Exam and the First Session,
in Different Groups

As in previous years, studies on the results of USE and the results of the first session
of 128 students who passed MI testing were divided into 3 groups according to the degree
of success of passing USE and the first session. As a criterion for assessing success, the
total exam score was used. The first group included students whose total USE score was
less than 239, the second group — from 240 to 261 (i.e., they did not reach the passing
grade at the VT department), the third group — students with a total USE score of more
than 262 (i.e., all received in budget places).
Based on the 1st session results, 3 groups of students were also formed, depending on
the results of passing 6 disciplines. The first group No. 1 of the least successful students
included students who received an average score of less than 3 based on the results of
the first session. This group included expelled students and students who closed the
session with big problems and already after the deadlines for the additional session. The
second group No. 2 included students who received an average score from 3.01 to 3.99
and closed in an additional session. The third group No. 3 included students with an
average score of 4 or more and who closed in the main session.
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Compare the results (fig. 6) according to the exam with the results of the 1st session
in group No. 1 (the least successful students). Analysis of the exam results in group
No. 1 revealed the predominance of the ascetic type of MI (72.3%). Second and third
places (in descending order): bodily-kinesthetic (67.4%) and interpersonal (66.1%)
(fig. 6a). The logical-mathematical type of intelligence, in the group with the lowest
exam score, was in seventh place (57.6%). When comparing the results of USE with the
data of the first session, it turned out that the order of arrangement of MI types slightly
changed: ascetic (73.9%), interpersonal (67.4%) and bodily-kinesthetic (62.9%), logical
and mathematical intelligence took sixth place (56.5%) (fig. 6b).
Thus, with a slight change in the numbers of MI, the overall profile in this group
remains almost unchanged. The most likely reason for the generality of the data
obtained is the motivational aspect of attitudes toward learning: unsuccessful students
do not seek to move into the category of successful ones (they do not make enough
effort to develop a logical-mathematical MI). This conclusion was clearly traced in
previous years of testing.
a

b

Fig. 6. Averaged profile of MI in group No. 1, formed on the basis of USE (a)
and the 1st session (b)
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Consider the data obtained in group No. 2 (students with average performance).
According to the results of USE in group No. 2, the logical-mathematical MI (51.7%)
occupied the fifth place in the hierarchy of MI in relation to interpersonal (80.3%),
ascetic (71.4%), bodily-kinesthetic (66.5%) and musical rhythmic (54.2%) (fig. 7a).
But according to the results of the first session, for students with average academic
performance, the logical-mathematical MI (66.2%) sharply shifted to 2nd place in relation
to all other types of MI (fig. 7b).
a

b

Fig. 7. AveragedMI profile in group No. 2, formed on the basis of USE (a)
and the 1st session (b)

Traditionally, the first place was left to interpersonal MI (70.7%), the third — to ascetic
MI (64.9%). A similar trend was obtained in the 2017 sample: according to the results
of USE, the logical-mathematical (66.1%) in second place; following the session — in
the first place. Thus, students with average academic performance are quite similar in
their potential.
Analyzing the results of the study of this group of students over three years, we
can confidently say that the most likely reason for the change in the hierarchy in the
MI profile is the motivational aspect of the attitude to the development of abilities.
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Probably students with average academic performance are those who, due to different
life circumstances, did not fall into the category of the most successful students (could
not score enough USE points to overcome the passing score for the department),
despite the good potential. But these students are making enough efforts to develop
their abilities.
Consider the results of group number 3 (the most successful students). According
to USE results, the logical-mathematical (67.7%), followed by the ascetic (66.1%)
and interpersonal (64.2%) types of MI in the first place in USE results (fig. 8a).
After the session, the location of MI in the profile changed: the ascetic (67.1%)
came first, followed by the logical-mathematical (66.2%) and bodily-kinesthetic MI
(62.2%) (fig. 8b).
a

b

Fig. 8. Averaged MI profilein group No. 3, formed on the basis of USE (a)
and the 1st session (b)

While students of this group, while maintaining the general profile of multiple
intelligences, there are insignificant fluctuations in MI values and it can be concluded
that students from this group (and all those who came to budget places) confirmed their
level in USE (out of 77 tested students in this group in only 1 person was expelled
from the session). They are making enough efforts to further develop their abilities.
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Moreover, it is not the presence of one pronounced type of MI that matters, but its
location in the MI profile.
Prediction of Student Performance Based on the Study
of MI Profiles of Successful Students

As the studies of students in 2017–2019 showed, the methodology of career guidance
is quite realistic when, when choosing a university, the profiles of MI applicants are
compared with the profiles of MI of successful students of one or another specialty of
the chosen university.
Consider the MI profiles of students, dividing their groups by the degree of
success of the first session and by the criterion of a Tech or Arts MI. According to
the degree of success of passing the session, we distinguish three levels: those who
passed the session by 5 and 4 (fig. 9), who passed the session with an average score
slightly higher than 4.0 (fig. 10) and who did not pass the session or passed it after
an additional session (fig. 11).
a

b

Fig. 9. MI profiles of students who passed the session on 5 and 4:
a) MI Tech; b) MI Arts
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a

b

Fig. 10. MI profiles of students who passed a session with an average score higher than 4.0:
a) MI Tech; b) MI Arts

Fig. 11. MI profiles of students who did not pass the session passed
it at the last moment.
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So, what conclusions can be drawn by analyzing the data obtained from the table:
1. For successful students, the logical-mathematical MI type has high value, more
than 60%. For students with leading Tech profile, it is noticeably higher than for Arts.
2. For successful students with a technical profile, intrapersonal MI is predominant,
i.e. they are able at the right time to “force themselves” to do what is required of
them and better do independent work. Arts, on the contrary, feel better in a team
where they achieve their tasks in the course of communication and collective decision
of tasks.
3. Students with leading Tech profile have bodily-kinesthetic MI type less noticeable
than Arts. This is probably due to the fact that students with Arts bias, having fallen into
the environment of a technical university, are more interested in new “subjects” in their
surroundings, but for students with a technical bias, most of these subjects have long
been known since school.
4. The ascetic MI type is always high among all groups of students, but prevails
among Arts. This is due to the motivational component in freshmen. Having begun
a new stage in their life and learning, they are “burning” with the desire to achieve
something in it.
5. Visual-spatial MI is more than 50% for all groups of students and is noticeably
higher only for excellent students with a technical profile and bad students.
Table summarizes the data on the predominant MI of all considered groups of students.
Table

Logicalmathematical (LM)

Visualspatial (VS)

Intrapersonal (IA)/
Interpersonal (IE)

Bodilykinesthetic (BK)

AsceticSacrificial (AS)

Predominant MI for the student groups

4 and 5 scores
MI Tech

78,4

64,2

75,3 / 57,4

56,1

64,3

4,0 scores
MI Tech

73,7

56,7

73,0 / 57,0

30,7

53,1

4 and 5 scores
MI Arts

63,3

58,4

52,6 / 64,5

66,2

72,4

4,0 scores
MI arts

62,2

51,9

46,7 / 75,2

68,4

71,2

Failed exams

55,3

66,5

67,1 / 66,1

66,9

71,5
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Conclusion

The testing, once again showed the prospect of assessing the success of students using
the VibraMI program. The test results of 2017 and 2019 are generally similar, which may
mean the legitimacy of the data obtained, but at the same time, there is some difference,
allows to track the tendency of applicants to enter universities.
Analysis of MI profiles among successful students and students who failed the session
showed differences in abilities. The success of training at the Department of CE is
determined by the high values of the logical-mathematical type of MI, the intrapersonal
and/or interpersonal type of MI (depending on the profile: Tech or Arts) and the high
values of the ascetic and bodily-kinesthetic types of MI.
In general, applicants and institutions, corresponding to the abilities and multiple
intelligences profile, can successfully use the developed methods to select the optimal
university and department.
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Abstract: This article describes the features of marketing innovative Vibraimage products.
The product promotion variants are described in detail using HealthTest programs as examples.
The article also discusses the main problems faced by the consumers, and possible directions for the
further development of Elsys Corp to promote vibraimage products in Russian Federation and world
wide market.
Keywords: marketing, vibraimage, promotion, advertisement, HealthTest.

Word “marketing” has a lot of definitions but in this article marketing is considered as
a set of actions aimed at motivating a potential consumer to purchase vibraimage product.
This can include processes for product idea’s development, technical implementation,
promotion, purchase, and working with a user after a purchase.
Many popular software products well known not only because their useful features
but also because the world there are many popular, bought, known not only because of
the characteristics, but also because of proficient marketing. For example, Microsoft has
some kind of world famous products like Windows, Office, Visual Studio, that designed
for both the general user and specialists. But the development of this company from
a turnover of $ 16005 in 1975 to revenue of $ 125.8 billion in 2019 occurred in close
connection with the development of technology.
The first vibraimage was obtained in the 90s of the XX century, so it is interesting to
draw an analogy with one of the current successfully developing companies, for example
Yandex, which began its history as a search engine in 1993 and turned into a multinational
company with revenue of 175.39 billion. rubles (Financial indicators Yandex, 2020). An
interesting example is TeamViewer entered the market in 2005 with a software to remote
control computers and for nothing more. However, the possibility of free use for personal
purposes and the simplicity of work allowed in 2019 to make a profit of $ 107.2 million.
(TeamViewer AG, 2020). One more attractive rapidly growing and changing market is
about software for mobile devices. This market is more focused on the mass user, so the
popularity of such products comes as quickly as leaves. A noteworthy example is the
FaceApp application launched in January 2017. Already in May the number of downloads
of the program reached one million per day. The second peak of popularity came in a new
round of development, which brought in July 2019 $ 10 million in 10 days (Koetsier, 2019).
This software spread out for free but a premium subscription requires a small fee. And
only 3,7% of all users made a further purchase despite the incredible popularity of the app.
All soft products are different and, accordingly, have their own features.
So, the products based on vibraimage technology (Minkin, 2017; 2020) or vibraimage
are implemented in many areas of application: security systems, lie detection, career
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counseling tests, medical diagnostics, sports, study of personal characteristics and many
others (Minkin, 2019). Pro version of vibraimage includes all the features of vibraimage
technology and can be used for all application (Vibraimage PRO10, 2019).
However, for the user’s convenience, medium versions, for example, VibraMed
(VibraMed10, 2019), VibraMI (VibraMI, 2019), etc. for narrow applications area
and light versions, for example, HealthTest (HealthTest, 2020) for diagnosing health
diagnostics and detecting the presence of diseases have been created.
There are also 5 products in mobile versions including VibraMA (VibraMA, 2020),
VibraMIA (VibraMIA, 2020). Vibraimage technology is useful in any area of working
with people because the main goal of each vibraimage product is to measure the
psychophysiological state, abilities and behavioral personality characteristics.

Product Features

For effective sales of any product, first of all, it is necessary to analyze each product
in terms of characteristics, properties interesting to a potential customer, to understand
what are the competitive advantages of vibraimage products. We need to understand
what questions about our product the user will ask purchasing vibraimage and answer
all of them completely. It means to fill in for each product table similar to table 1 for
HealthTest product.
The main feature of vibraimage programs is the unique technology that underlies
all products. The ability to measure emotions, analyze the psychophysiological state of
a person, non-contact systems are undeniable advantages vibraimage products. In security
systems vibraimage can successfully replace or supplement contact biometrics infrared,
X-ray, radiation analysis, as it was implemented at the security at the Winter Olympics
in Sochi in 2014. Lie detection using vibraimage technology is several times faster,
contactless and no less effective compared to the classic technology with many sensors
that determine heart rate, respiratory rate, sweating, blood pressure. Similar situation is
in other areas of application.
However, the contactlessness of the system may be a disadvantage for some
conservative consumers, especially in the medical area due to a lack of confidence in
telemedicine despite the fact that this is the fastest growing segment in healthcare. Also,
any medical application causes a stereotypical desire of consumers to see medical licenses
for vibraimage products. In our case, licensing is not required because the programs
do not automatically make a final diagnosis, but only recommend or not additional
examinations by professional doctors. They determine not specific diseases but human
health in general according to a number of measured psychophysiological parameters.
For effective sales, it is necessary in advertising, in descriptions, before purchasing, to
focus the consumer’s attention on this moment.
Another point frightening potential consumers may be a lack of understanding where
video information and files with results will be stored, especially if you need to connect
to the Internet when working with medium, light and mobile versions. Similar to the
telemedicine situation it is necessary to inform users in advertising where exactly the
data will be stored.
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One of the first questions that arise from the potential user is often: “Where is the
evidence of efficiency of your program?”. Better than any written evidence it can
convince to check on their own experience. For this, in light and medium versions, it is
possible to activate programs in DEMO mode for free 3–5 times.
Table 1
Example of the product characterisation on HealthTest
Product

HealthTest

Application area

Health diagnostics

Potential customer

Analogs on the market

1. People who want to make sure of their own health by their
own not leaving homes.
2. People who panic at the first sign of illness.
People who are afraid to call a doctor at home in
quarantine
3. Organizations for express assessment of the general level
of health of employees etc.
Non-contact thermograph
Electrosomatograph
Pulsometer
Tonometer
Electrocardiograph
Online doctor

Differences from analogues,
product competitive
advantages

1. Contactless.
2. Determines the level of health, but does not diagnose
diseases.
3. Assesses the general condition of the body in correlation
with all psychophysiological parameters.
4. Analyzes psychophysiological parameters with
a frequency of 25 data / s about each of them, which
allows to speed up the analysis process to 1 minute
and increase the accuracy of the test.

Product Features

1. Test speed — 1 min or 3 min.
2. Contactless.
3. Only a webcam and computer are required.
4. OS Windows 7/8/10.
5. Confidentiality of your data

However, when working with programs vibraimage users, especially beginners, who
do not pass through offline training and do not have the skills to work with vibraimage
programs often to encounter difficulties in program setting, which in their eyes is as
significant disadvantage. Vibraimage technology is based on the analysis of high-quality
video, therefore, the size of the tested face image should be not less than 200 pixels
with a frame resolution of at least 640 × 480 pixels in Micro mode (Minkin, 2007),
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uniformly illuminated face image should be contrasted, the frame rate is not less than
25 / s, the noise level is not more than 0.1 bits. Automatic “Quality test” with errors
from 1 to 5 information, which reflect a mismatch video on any of the criteria into the
program has built in software to determine the quality level of the video.
All program descriptions contain a list of errors with a brief explanation of how to fix
them. Often people do not like to look into the multi-description, so possible solutions
to this problem may be:
1. Instructions for setting up a video that appears when the program is turned on with
the possibility to hide it.
2. Quick instructions to first start and as a separate item in the menu “Help” or also
appears when the program once after loading with the ability to skip this information.
3. Change the description format from PDF to HTML view.
4. Five-minute video tutorials with real-time setting up of programs in different
situations.
5. Online lessons / webinars on working with the program.
Vibraimage programs measure dozens of psychophysiological non-correlating
parameters simultaneously with a frequency of 25 fps, therefore для to work even with
the simplest program, which does not require much space on the hard disk, a powerful
processor and a large amount of RAM are required. And if any modern webcam can
provide video requirements, then many users on computers have less IntelI5 processors,
which automatically limits the number of potential consumers.
Another common characteristic of vibraimage products is the reaction for antiviruses
and operating systems when installing programs, for example, as shown in the figure.
One of the solutions can be additional work of programmers in this direction. Currently,
it is recommended in the descriptions when installing programs to answer positively for
all system requests. However, new users who are not sure about the software developer
and they are just starting to work with our products, more trust in the old proven antivirus
than in the new program.

Figure. Windows OS request for permission to install the program HealthTest
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It should be noted that vibraimage products are constantly improving both the content
of programs, the processes within the program, and increasing the convenience of the
appearance of the program for users.

Potential Consumer

Depending on the potential consumer of vibraimage products, the program interface
changes. So, for example, for people who have been working with various vibraimage
systems for a long time, HealthTest was created to determine the level of health, with
which you can get not only the value of the general level of health, but also a lot of
related information characterizing the psychophysiological state of the tested person.
However, for consumers who first encounter our products and do not have the skills to
work with vibraimage systems, the HealthTest (light) product (HealthTest, 2020) was
specially created in which the user just needs to click one button on the screen and after
1 or 3 minutes to get the result.
But even in programs where the user sees one button on the screen, there are questions
raised in the previous section.
As follows from the previous paragraphs, the key figure in marketing is the consumer
of the product, for which it is necessary to draw up the most effective offer motivating
him to purchase the product. There are two forms of sales, depending on which the
customer is either the user of the product (consumer) or a reseller. And it is the customer
(they can be consumer) who makes the purchase that is the target of marketing.
The first category of potential customers is individual consumers then this kind of
sales is called B2C (business to consumers). For such customers firstly it is necessary
to attract client, to explain them product advantages, to tell something new that could
potentially be of interest, for example, a new and effective way to solve consumer
problems using vibraimage products.
Secondly, it is required to simplify the transfer of the product to the customer as much
as possible, which has already been implemented through the online store on the official
website of Psymaker.com.
Accordingly, attracting potential consumers to the online store is possible using the
following tools:
1. Advertising in Yandex.Direct and GoogleAdwords. This requires constant work
with announcements, texts for advertising headlines, etc.
2. Advertising on social networks. To do this, in addition to creating directly ads,
organize a page dedicated to vibraimage products and constantly monitor the content.
3. Retargeting, that means work with users who have visited the online store.
4. To organize pages devoted to vibraimage technology and, as a result, the capabilities
of vibraimage products on Google Feed, Flipboard, Surfingbird, TouTiau, to promote
a channel on YouTube, etc.
However, for such users, not only the simplicity of the purchase procedure is often
important, but also the appearance of the site, product information presented on the
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purchase page, taking into account the ability to download and use the product for free —
simplicity of installation and first launch.
An experiment was conducted with the HealthTest program (HealthTest, 2020),
aimed at the mass user, costing 600 ₽ and with the possibility of three free starts. 1 ad
was posted through YandexDirect. This ad was shown 325176 times, which resulted in
the purchase page of the program 1504 people (click) from Russia, the CIS, Georgia
and Israel. Accordingly, the CTR was 0.46%. The average cost of a click at the same
time turned out to be unreasonably high 1.38 ₽, provided that only 4 people downloaded
the program, but none of them in the future made a purchase.
From this we can conclude that B2C sales are possible, but require enormous labor
both in working with advertising, in working with the site, and in working with the
program itself.
The second category of customers is companies that will further resell the product,
and this sales format is called B2B (business to business). In this case, it is necessary to
interest the decision maker in the company — the future partner, and all marketing should
be focused on this particular person or group of persons. You can motivate such people by
answering their questions: “What will I get from this? When will it pay off? How much
will I earn?” It is necessary to understand the current difficulties of the client and explain
to him how our products can be used to solve these problems. Often there is a multi-stage
selection, accordingly, initial marketing should be directed to the secretary / engineer /
simple employee, selecting a list of potential partners, for such people simple short texts
are needed that describe the product with an indicative price and possible conditions for
cooperation. At the second stage of communication with management, it is already possible
to provide a more detailed proposal and discuss the nuances of interaction.
To attract new partners, one can use the following tools:
1. E-mail marketing for specific segments.
2. Working with existing partners (for example, bonuses partners, advertisers of our
company among its customers / partners).
3. Formation of high-quality short abstracts for each product.
4. Creating Company Profile.
5. Retargeting.
Currently Elsys Corp works in various vibraimage application areas with partners
around the world and invites all interested in the possibilities of vibraimage technology
to cooperate.
B2B sales for vibraimage products have a number of advantages compared to B2C
sales, as in this case the disadvantages associated with the difficulties of consumers
in setting up and using programs disappear. In this case a concrete product is sold
and representatives of the partner company are trained offline to work with the program.
In the future, online support is sufficient in case of technical problems, and partner
assume all risks associated with the consumer. The disadvantage of this scheme is that
if a partner is flawed and did not sell anything, the company also does not make a profit.
In this case, it is beneficial to find an exclusive sales representative who is required to
fulfill the minimum sales plan for the contract.
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Price

To motivate potential consumers, the issue of price formation is also important. Firstly,
the price is determined by the consumer: it is a mass product or exclusive for special
applications. The simpler the product to use, the more potential consumers, the lower
the price should be. In vibraimage online product store (psymaker.com), the professional
version of Vibraimage PRO costs $ 18,000, the average version is $ 4,000, and the light
ones from $ 20. In general, existing prices reflect the amount of information received by
the user. However, further it is recommended:
1. To think over possible promotions, discounts.
2. To use psychological elements of influence on a potential buyer. When using
pricing and displaying price tags on the site,
3. To structure the online store in terms of placing medium and light versions and their
order and display along with the price.
4. Perhaps to revise the prices of products taking into account a more accurate
orientation to the potential consumer, to increase the importance of vibraimage products
with more colorful and interesting brief descriptions.
Work With the Consumer After the Purchase

There are many obvious options for influencing a potential consumer (advertising on
the Internet, website, social networks, etc.), and they carry a specific call to action, such
as “Buy,” and focus more on new customers. However, it is also very important to work
with existing consumers, create a positive psycho-emotional feedback from them, give
them pleasure, not only from the process of using the product, but also from the buying
process, so that they have a desire to return and make a new purchase. To do this it is
possible to organize:
1. Reviews in numerical terms (ranking with stars on the parameters, for example).
2. E-mail newsletter.
3. Bonuses for regular customers.
4. Interesting interviews related to vibraimage.
Conclusion

Increasing sales and profits by attracting new customers both according to B2C
scheme and B2B form with vibraimage products is possible, but requires efforts related
to the formation of advertising texts, tight work with the site, working with the software,
working on descriptions and manuals for the program
Vibraimage programs are too innovative that breaks generally accepted ideas about
technology and human. For the mass and the successful promotion of these products is
necessary to satisfy the following conditions:
– High living standard and commitment to innovative technologies.
– High level of society technical development and the availability of modern
computer technology.
– No fear of unauthorized surveillance when using modern gadgets.
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It turned out that the simultaneous implementation of these 3 simple conditions is fully
carried out in Japan and slightly less in Korea. That is why the marketing of our Japanese
partners Elsys-Japan (Elsys-Japan, 2020; Nikkei BP, 2017) was the most successful.
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Abstract: It is known that about 19.9% of scientific investigators are vulnerable to post-traumatic
stress disorder due to frequent contact with shocking cases such as murder and decomposing bodies.
Korean National Police Agency’s bureau has conducted workshop program to strengthen their
psychological capabilities. As a result, the quantitative measurement of psychophysiological state
and workshop effects of agents was required, and psychophysiological state of agents before and after
the workshop was measured using vibraimage technology. Before and After workshop, the average
level of brain fatigue conditions, in a comprehensive indicator of Vibraimage parameters, changed
from 0.09 to –1.03. The effects of the workshop could not be satisfactorily determined due to the lack
of statistically significant differences. Brain fatigue conditions are correlated with positive emotion
variables, indicating that the increase or decrease in positive emotion variables is largely affected by
the brain fatigue state.
Keywords: Vibraimage, Psychophysiology, Brain fatigue, Job stress, Polygraph investigation.

Recently, six police officers having post-traumatic stress disorder (Kim, 2017)
attempted suicide for three months from October 2019 to January 2020, killing five
people. According to media reports, the suicide rate of Korean police officers is 2.5 times
higher (HANGYERAE, 2020) than that of all civil servants. Suicide of police officers
does not end up as a personal matter, but a loss of the means of executing the state’s
public power and of the national volunteers. In particular, police officials who witnessed
the suicide of fellow police officers cannot be dismissed as a simple matter, given that
the chain reaction makes it more difficult to actively provide security services depending
on the feeling of lethargy (Ahm&Ho, 2015). According to a study of stress-inducing
factors (Bobrov&Scheblanov, 2018) by police officers (Jeong&Chong, 2012), among
the causes of stress-inducing factors, it is highly likely to be caused in the order of
personnel management, job characteristics, and physical environment factors. The factors
of personnel management and physical environment can be improved by system or policy,
but since job characteristics are low in variability, research on the degree of stress will
be needed by subdividing job characteristics. As a result, 19.9% of the high-risk PTSD
(Post-Traumatic Stress Disorder) were found in the Gwangju Metropolitan Police Agency
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in 2017. In response, the National Police Agency pushed for workshops to strengthen
the psychological capabilities of scientific investigators, and in order to understand the
effects and psychophysiology of agents, it used a non-contact, non-restraint and human
rights-friendly Vibrasystem used in polygraph tests.
Material and Method

The study says that MRI scans of the brain show two or three times the circuitry
between the brain region that accepts the senses in the brain of a chronic fatigue patient
and the brain region that determines it (SBS, 2017). Studies have shown that DMN
activity is related to the mental domain of humans, with brain fatigue related to the
activation of DMN (Default Mode Network) (Raichile, 2001), and significant differences
reported in brain region activation studies involving schizophrenia patients and healthy
people. Feeling tired without any special psychological, pathological or physiological
causes may be caused by excessive activation of DMN, which is activated when nothing is
done, and the concept of ‘brain fatigue’ was established (Hyoung, 2018). In Vibrasystem
based on vibraimage technology (Minkin, 2017; 2020; Minkin&Nikolaenko, 2007; 2008),
the brain fatigue state index is divided into three levels: Health (–2.0 or higher), Warning
(–2.0 to 5.0) and Severity (below 5.0), and Warning and Severity are strictly applied as
criteria for detecting the abnormal state (MINDEYE, 2018).
For those subjects who attended the workshop, one minute each was measured at
the time of entry and exit, and it took an average of five minutes, including explanation
time for each person. The measurement tested 29 people by installing two Vibrasystem
in front of the seminar room, which was relatively quiet and created a free atmosphere.
1) Brain fatigue index

According to an analysis of ‘Before and After workshop’ measurements of 29 people
around “brain fatigue”, the index for brain fatigue was 26 for “Normal”, 2 for “Warning”,
and 1 for “Serious”, at the state of ‘Before workshop’. However, at ‘After workshop’,
the results were 21 ‘Normal’ persons, 3 ‘Caution’ persons and 5 ‘Fatal’ persons. The
average index of brain fatigue fell from 0.09 to –1.03, which did not show the satisfactory
improvement apparently. T test results did not indicate the effect of its workshop program
(table 1 t = 0.683, ρ = 0.5)
Table 1
Difference between Before and After Workshop
N

Average

Standard
Deviation

Before Workshop

29

0.09

3.43

After Workshop

29

–1.03

3.49

Group

t

ρ

0.683

0.500
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2) Factors affecting the state of brain fatigue

Among 10 Vibraimage parameters, the average number of positive variable (balance,
energy, charisma, self-regulation) dropped by 17.7, the average number of negative
variable (aggressive, stress, anxiety, doubt) rose by 10.5, and the average number of
physiological variable (inhibition, neutrocism) fell by 0.3 (See Figure). As a result, the
increase or decrease in positive variable has most affected the state of brain fatigue,
and among them, the decrease in ‘After measurement’ seems to have made a significant
impact. In addition, the results of verification through correlation and regression analysis
between each variable were analyzed that the drop in the positive variable had a significant
impact on the decrease in the brain fatigue state index.

Aggression

Stress

Anxiety

Doubt

Negative variables

Balance

Charisma

Energy

Selfregulation Inhibition Neutrocism
Physiological
variables

Positive variables

Figure. M comparison of 10 parameters for 29 persons in ‘Before and After testing’

Before workshop, brain fatigue state is the correlation between the major variables in
table 2. The brain fatigue state showed the significant static correlation with the positive
variable (r = .717, ρ < .001) and the significant negative correlation with the physiological
variable (r = –.445, ρ = .016). On the contrary, Brain fatigue state did not correlate with the
negative variable. Positive variable had a significant correlation with the physiological
variable on the opposite direction (r = –.515, ρ = .004).
Table 2
Correlation analysis among brain fatigue variables at Before workshop
Item

1

2

3

1. Brain fatigue index

1

2. Negative variables

–.334

1

3. Positive variables

.717***

–.347

1

4. Physiological variables

–.445*

.105

–.515**

4

1

123

Comparison Study of Psychophysiological State Changes by Workshop Healing Program

Table 3 at Before workshop shows the verification results how the major variables
impact to the brain fatigue state.
Table 3
Correlation analysis between the major variables impacted to brain fatigue in Before workshop
Dependent
variable

Independent variable

(Constant)
Brain fatigue

B

S.E

β

t

p

–0.873

.391

VIF

6.959

7.974

Negative variable

–0.028

0.039

–.107

–0.728

.474

1.146

Positive variable

0.056

0.015

.622

3.662***

.001

1.544

–0.041

0.059

–.113

–0.702

.489

1.373

Physiological variable

F = 9.481(ρ < .001), R2 = .532, adj R2 = .476, D-W = 2.164

The statistics of correlation analysis are so reasonable and valid as shown on table 3.
If you look at the results of the significant verification of the regression coefficients,
the positive variable (β = .622, p < .001) only impacts to the brain fatigue state in the
positive way. In other words, the higher the positive variable, the higher improved the
brain fatigue index.
After workshop, brain fatigue state is the correlation between the major variables in
table 4. The brain fatigue state showed the significantly static correlation with the positive
variable (r = .991, ρ < .001), negative variable (r = –.592, ρ = .001) and physiological
variable (r = –.381, ρ = .041) shows the significantly negative correlation. The positive
variable does not correlate with physiological variable.
Table 4
Correlation analysis among brain fatigue variables at After workshop
Variable

1. Brain fatigue

1

2

3

4

1

2. Negative variable

–.592**

1

3. Positive variable

.991***

–.576**

1

4. Physiological variable

–.381*

.439*

–.303

1

Table 5 at After workshop shows the verification results how the major variables
impact to the brain fatigue state. The statistics of correlation analysis are so reasonable
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and valid as shown on table 5. If you look at the results of the significant verification of
the regression coefficients, the positive variable (β = .622, p < .001) impacts to the brain
fatigue state in the positive way. And physiological variable (β = –.091, p < .001) impacts
in the negative way. In other words, the higher the positive variable and the lower the
physiological variable, the higher improved the brain fatigue index.
Table 5
Correlation analysis between the major variables impacted to brain fatigue at After workshop
Dependent
variable

Independent
variable

(Constant)
Brain fatigue

B

S.E

β

t

p

VIF

–11.663*** < .001

–11.065 0.949

Negative variable

0.001 0.005

.005

0.171

0.866

1.693

Positive variable

0.058 0.002

.966

38.769***

< .001

1.504

–0.041 0.010

–.091

–4.019***

< .001

1.245

Physiological variable

F = 9.481(ρ < .001), R2 = .532, adj R2 = .476, D–W = 2.164

Discussion

The overall comparison between Before workshop and After workshop was resulted
in that 21 subjects were Normal, 13 subjects even with a slight decrease of brain fatigue
index and 8 subjects with a light increase of brain fatigue index, and 8 subjects are tested
by Warning or Serious state in brain fatigue. The root cause that brain fatigue index
was changed from 0.09 (Before workshop) to –1.03 (After workshop) is the reason why
brain fatigue index of 8 subjects were too much decreased. They may not be improved
and recovered in a short time because they may have some pathological problems in
psychology and mental. They need to keep tracked and monitored what’s going on in
the psychophysiological state even after this healing workshop program.
Overall, the brain fatigue condition is within the normal range, but the biggest
factor was the decrease in positive variables. This can be assumed to be a temporary
change in emotions that interacts with the excitement and discomfort of returning
to work after the workshop. Those subjects to the Warning and Serious phase were
given an opportunity to improve their self-efficacy in mental health and work
ethics by sympathizing with their unbalanced emotional state with the quantitative
emotion figures by Vibrasystem. This measurement is sensitive to noise and other
people’s eyes (external environment) and affects detailed indicators according to
individual propensity. For accurate measurement, is recommended to measure it in an
environment like a polygraph test room or quiet individual room. Due to the nature
of the workshop, there was a limit to exposure to external interference phenomena
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due to the nature of the workshop, and two inspectors measured to measure many
subjects in a short period of time, and there may be a possibility that rapport building
between inspectors and subjects affected the results.

Conclusion

This workshop served as an opportunity to improve post-traumatic stress disorder
for scientific investigators who are dispatched to traumatic events as an infringement
of mental health. At this point, the workshop on strengthening the psychophysiological
capacity of scientific investigation was an opportunity to further enhance the sensitivity
of mental health to a kind of scientific investigation personnel and establish themselves
as a culture. It shares the usual difficulties of the field, which has not been able to appeal
to national scientific investigators and is formed with a colleague support to strengthen
the work ethic. It is expected to lead to self-efficacy by spreading the work of scientific
investigation to scientific investigators.
Therefore, some suggestions are made based on the results of the measurement of the
brain fatigue by Vibrasystem.
First, the psychological counseling, such as national police hospitals, is recommended
freely for those subjects tested by Warning or Serious state.
Second, the regular scientific investigation psychological competency enhancement
workshop will be established as mental and cultural events. It can improve the fellow’s
support, work ethic and increase self-efficacy.
Third, any scientific investigator should use the Vibrasystem to expand the chances
for the subject to check his current psychophysiological state (measurable by remote or
visit). You need to know your condition correctly to prevent and strengthen it.
Fourth, we expect to increase synergy effect by linking the Vibrasystem with
the professional counselor who will be in charge of psychophysiological care. The
mental health of police officers is a necessary and sufficient condition for the means
of executing state powers. The psychological shock of scientific investigators who
are constantly exposed to traumatic events should be adequately addressed. When the
positive elements of the psychophysiology of scientific investigators are consciously
and unconsciously expressed, they can provide active and high-quality security
services to the public.
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Abstract: Stimulation Test (STIM) as a preliminary step before the main lie detecting test (called as
polygraph test) has being performed on a traditional contacting lie detector (polygraph). The purpose of
this STIM test is to ensure the reliability of the test by showing the accuracy of the testing result to the
subject, and to check the basic principle of sensor attachment or the subject’s physiological response.
According to the Korean Supreme Court’s precedent (No. 83 Do 712) regarding polygraph tests, as
he made a precondition for capacity of evidence that there must be a certain change in psychological
state if subject lies, and whether subject is lying or not will be judged accurately by the physiological
response and so on. Stimulation test (STIM) that can guarantee reliability of lie detection using Videopolygraph based on Vibraimage technology should be preceded as well. With 50 STIM test video data
used in traditional contacting polygraph tests, we developed a program for Stimulation (STIM) test
using Video-polygraph application based on Vibraimage technology.
Keywords: STIM, Polygraph, Psychology state, Physiology response, Vibraimage,
Video-polygraph.

John Larson was the first contacting polygraph examiner developed the equipment
that could simultaneously measure three variables as breathing, blood pressure and pulse
by heart activity. He has achieved results by applying contact polygraphs to numerous
criminal cases and has made great contributions to expanding polygraph tests. Later,
Leonard Keeler, Larson’s disciple, developed a device to measure skin current resistance
to Larson’s machine in 1949 and then, introduced a card test and a special tension peak
test. Since then, the polygraph test has been used as part of the procedure, which is
called Stimulation (STIM) test by modifying the card test and the tension peak test to
suit each situation. In STIM test as a way using a card (by John E. Reid, Fred E. Inbau),
the investigator let the subject choose one card among 7 cards written from the number 1
to 7. After attaching the sensors onto subject’s body, the investigator asks, “Is the card
you picked number O?” which is written on the individual card from the number 1 to 7.
Then, let subject answer “No” unconditionally. The purpose of this test is to demonstrate
the efficacy and accuracy of polygraph technology, thereby arousing anxiety about lying
to the subjects and identifying the acts that the subjects try to distort (Inbau&Reid, 1987).
In a similar manner to this card inspection method, Seoul Metropolitan Police
Agency is conducting STIM tests by having the examinee write a number on the paper
Citation: Choi Hyong Youn, Lee Jai Suk, Kwan Choi (2020). Study of Matching Rate in Stim Test Between
Video-Polygraph Based on Vibraimage Technology and Traditional Contacting Polygraph. Proceedings of the
3rd International Open Science Conference Modern Psychophysiology. The Vibraimage Technology, (English
Edition), June 2020, St. Petersburg, Russia, pp. 127–132. https://doi.org/10.25696/ELSYS.10.VC3.EN
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and analyzing at the responses of the examinee according to the number. In Seoul
Metropolitan Police Agency’s STIM test by writing the picked number on card, basically
3 time STIM tests are conducted just before the main polygraph test. The investigator
ask to select one out of the number 3, 4, 5 from the number 1 to 7 and then, write them
on paper. The investigator shall not select the number 1 and 2 for the padding purpose
to eliminate interference from the adaptation stage and also, not select the number 6
and 7 in order to obtain a physiological response while the tension state is relieved after
the stimulus is removed. Once the number is selected, the investigator attaches sensors
(respiratory, cardiac activity, peripheral blood vessels) and runs the test.
The research of Video-polygraph application based on Vibraimage technology
(Minkin, 2020) has been researched since 2011 after Vibraimage technology was firstly
introduced in 2010 (Minkin &Nikolaenko, 2008; Vibraimage7PRO, 2010). This research
by Lee Jai Suk, a senior investigator and others at the Seoul Metropolitan Police Agency,
and VIBRASYSTEM team in Korea, very old partner with ELSYS (Minkin, 2017), have
developed the 100% compatible lie detection procedure with the traditional contacting
polygraph like BEKSTAR and UTAH methods. Its newly developed program is for
testing authenticity by judging truth (NDI) or false (DI) or inconclusive (INC) generally
called as “Comparison test” in Korea.
In 2011, the research team, including Lee Jai Suk (Scientific Investigator at Seoul
Metropolitan Police Agency), used video files to capture the traditional polygraph test
process and, produced 82.9% matching rate of the results of 120 criminal cases firstly,
and after weighing some specific rates for the true or false judgment on the unique
algorithm developed by VIBRASYSTEM team, the results at the researching time were
consistent with 90.6% of the traditional contacting polygraph results (Suk&Hyun, 2011).
In addition, in 2014, a new researching team including Korea university psychology
specialists developed the real time analysis application while interviewing or stating that
could examine false indications within 7 to 10 minutes by adopting a part of Enhancing
Cognitive Interview. By structuring the new procedure for questioning and answering,
‘5 step questionnaire method’ should be mandatorily kept and followed for satisfying
this new “Interview test” (Jeong et al., 2014; Choi et al., 2018). Its accuracy rate was
recorded about 89% on the basis that 5 step questionnaire procedure should be kept all
the way. In 2019, 30 case video files captured and recorded for STIM test procedure
were applied to the ‘Comparison analysis’ program based on Video-polygraph to check
the developing possibility of STIM test. 29 cases showed the very meaningful response
in the number stimulation. There was also a significant response in CIT (Concealed
Information Test). So, at the end, we studied STIM test by using the new 50 cases after
checking the possibility of applying Vibraimage technology.
Material and Method

Video-polygraph system based on Vibraimage technology is also operated by
computer like the standard Vibraimage applications. Its system is composed of computer
installed Video-polygraph analysis programs, monitor, camera with the fixed resolution
(640×480). The specification of standard PC with processor Intel Core Ivy Bridge i5 or
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higher was used with the specific dongle for Vibraimage software protection. Webcamera was fixed at the distance of approximately 1~1.5 m in front of the head of the
subject so that the facial image can be maximized during the whole lie detection process.
Also, low-frequency video camera (frame rate, 25–30 Hz) was used in order to increase
accuracy of micromovement monitoring. The testing room under the stable luminance
was so much consistent for better video quality because all investigating rooms in police
agency was isolated for the minimum noises. All of 50 video files were captured by AVI
codec format as Vibraimage applications required usually.
For increasing the matching rate with the result of STIM test by the traditional
contacting polygraph, we newly structured and formed the required standard questionnaire
method, which added ST (State Tracking) stage at the beginning stage of STIM test.
The period of ST stage was about 40–60 seconds, preferable longer than 40 seconds.
During ST stage, the psychophysiological state to subjects could get stable and relaxed
by taking a rest quietly with eye-closed state or eye-opened state. After ST stage, all
7 questionnaires would be sequentially asked as the usual STIM test procedure. We asked
7 time questionnaires with the number 1, 2, 3, 4, 5, 6, 7 as called Q1, Q2, Q3, Q4, Q5,
Q6, Q7. The interval duration between questions, for example, interval of Q3 and Q4,
would be also kept about 15–20 seconds as usual.

Fig. 1. Question Structure for STIM test

And for extracting the calculation algorithm to pick up the highest responding
question, we assumed four (4) major parameters, K parameter related to
Psychophysiological information change, L parameter related to Energy metabolism
change, M parameter related to Sensitivity and N parameter related to Exciting state.
We would make a final assessment and judgement by combining those 4 parameters.
Each parameter has 2-point scores and finally 8 point scores out of 4 parameters totally.
Every question from Q1 to Q7 would have the calculated scores from 0 at minimum
to 8 points at maximum. Finally, the investigator would select the corresponding
question number (Q3 or Q4 or Q5) with the highest score. The variable relation between
I and E (Minkin&Nikolaenko, 2017) was shown on figure 2. And the variable relation
between F3 and P2 was shown on figure 3. The personalized reference level in ST stage
was indicated by dash-line on both figures. The personalized reference line would be for
comparing the actually stimulating responses to each period. All subjects had a different
reference level because the reference level was dependent upon the psychophysiological
state while testing at the stable state (ST stage).
By table 1 shown on below, Q5 stage indicated the highest scores as 4 points, other
2 stages at Q3 and Q4, had 2 points respectively. Finally, we could judge that the highest
response was occurred at Q5 stage. So, we could select Q5 as the period of the highest
response in STIM test.
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Fig. 2. Relation between I and E

Fig. 3. Relation between F3 and P2

Table 1
Detailed calcuration table for 4 major parameters highky influenced to STIM response
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As a result of comparison test between the contacting polygraph and Video-polygraph
based on Vibraimage technology, we could get that the matching rate was 96% in
accuracy. There are two (2) cases to be mismatched between the contacting polygraph
method and the non-contacting Video-polygraph method.
Table 2
Total
Cases

Matched
Cases

50

48

Mis-matched
Matching rate with the result
Cases
of STIM by contacting polygraph

2

96%

Conclusion

We conducted STIM test by 50 cases to all subjects tested for the official lie
detection. The result of STIM test between the contacting polygraph and Videopolygraph was analyzed and the matching rate was 96%. But two (2) cases could
be finally matched when we modified and amended the calculation equation
and assessment algorithm for STIM test based on Video-Polygraph. By this remarkable
and promising assessment result for STIM test, we will extend to apply to CIT process.
The testing procedure of CIT is similar to STIM test but CIT requires to indicate
and make the responses in regular order from the highest response to the lowest
response. In the near future, we will test 100 cases furthermore in STIM test under
the real situation. Also, we will perform the CIT work. Both testing programs will
contribute to increase the accuracy, to improve the efficiency and to strengthen the
work performance in scientific investigation. At the end, Video-polygraph will leverage
the most of the scientific investigation by various of the examining applications like
‘Comparison test’, ‘Interview test’, STIM and CIT as well as the psycho-physiological
state test. This research will get so important because STIM test is very fundamental
in psycho-physiological response test and contribute to the significant improvement
in scientific investigation industry. The high matching rate in the STIM test (picking
the number written by the test subject) is so meaningful in terms of the accuracy of
Video-polygraph. As it is consistent with not only purpose and precedent of the case
but also human rights-friendly in a contactless manner, it will be an opportunity to use
the lie detection equipment, which is interchangeable with the currently contacting
polygraph equipment.
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Abstract: Study to determine psychophysiological and emotional parameters of testee by vibraimage
technology using television cameras operating in visible and infrared spectral ranges was conducted.
The comparative characteristics of the mathematical expectation, standard deviation and variability of
psychophysiological parameters for the visible and thermal images of human head are obtained. Was
concluded the impossibility to automatically transfer the norms obtained by vibraimage technology
when determining the psychophysiological parameters of a person in visible light to measure the
psychophysiological parameters of a person using thermal imaging cameras.
Keywords: vibraimage, thermal image, video stream, emotions, psychophysiology.

Vibraimage technology (Minkin, 2017; 2020; Minkin&Nikolaenko, 2008) converts
streaming video using software processing into two different image components that
reflect the amplitude and frequency characteristics of objects vibrations and movements
in the frame. Moreover, as the original video image stream, a streaming video image
obtained in the visible light reflected from the object in the wavelength range (0.4–0.8)
μm and the thermal image emitted by the object or infrared (IR) in the wavelength
range can be used (8–14) μm. Currently, there are a large number of photodetectors
and television cameras in both of these wavelength ranges (Serrano-Cuerda et al.,
2014), and the technical parameters of such cameras satisfy the basic requirements
of the vibration technology for video sources (image format of at least 640×480,
frame rate 30 fps, dynamic range of at least 80 dB). To obtain information about
the movement of an object, both images (thermal and visible) are similar in terms
of information content, however, each of these images has its own advantages
and disadvantages.
The main advantage of the visible light range (VLR) is the high contrast of the image
(relative to IR), the simplicity of obtaining it using cheap television cameras, the ability
to adjust the illumination of an object using lighting devices and the widespread use of
television cameras in VLR.
The main advantages of thermal light or self-radiation in the infrared range (IRR)
are its stability and independence from changes in the illumination of the IRR.
Moreover, thermal imaging cameras are always more expensive than conventional
ones and the thermal imaging image is different and less contrast than the image of
the IRR, since its contrast is determined by the temperature difference, and not the
reflectivity of a person’s face.
Citation: Akimov V. A., Didenko S. S., Minkin V. A. (2020). Comparative Measurements of Psychophysio
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It is known that the vibration characteristics of an object can be determined in different
ways (Minkin, 2017b) and, depending on the method used, the measured vibration
characteristics of an object should differ only within methodological errors (Novitsky,
1975; Minkin, 2019). However, this does not guarantee automatic transfer of measurement
algorithms from one method to another to obtain identical measurement results.
The purpose of this work is to compare the results of vibraimage processing of VLR
and IRR to determine the possibility of transferring the regulatory framework of the
emotional parameters of the VLR to the IRR.
Materials and Methods

To conduct a comparative study, a multiple (10 times) simultaneous measurement of
the psychophysiological parameters of one testee by Microsoft LifeCam Studio television
camera for VLR and COX CG40 television camera for IRR was performed. The format
of both television cameras was set to the same 640×480 as well as a frame rate of
30 fps. The location of the subject’s head along the horizontal frame line was at least
200 elements for each television camera. The time of each measurement was 600 seconds.
The psychophysiological and emotional parameters of the subject were measured using
the Vibraimage PRO10 program (Vibraimage PRO10, 2020). Statistical processing of
the results was carried out by the VibraStat program (VibraStat, 2020).
Results

Figure 1 (a, b) shows the images of the test subject in the visible and infrared ranges
during this study.
а

b

Fig. 1. The image of the test subject in the VLR (a) and IRR (b)

The averaged results of 10 measurements of 12 emotional parameters in the IRR are
given in table 1.
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Table 1
Average results of 10 measurements of 12 emotional parameters in the IRR
12 Emotional Parameter Results
Parameter

Min

Avg

Max

Vi

Parameter

Min

Avg

Max

Vi

Aggression
(20 ~ 50)

21,6 31,9202

45,8 13,2

Stress
(20 ~ 40)

30,3

37,0694

43,3

7,8

Tension
(15 ~ 40)

20,9 36,5226

50,3 19,5

Suspect
(20 ~ 50)

29,4

35,0248

41,1

7,3

Balance
(50 ~ 100)

61,3 73,8261

85,5

5,8

Charm
(40 ~ 100)

28,9

66,3377

81,3 20,6

Energy
(10 ~ 50)

10,3 16,4467

24,6 18,0

SelfRegulation
(50 ~ 100)

49,0

68,6007

81,9 10,2

Inhibition
(10 ~ 25)

65,7 84,6897 110,4 11,0

Neuroticism
(10 ~ 50)

8,3

20,2 26,47

Happiness
(50 ~ 100)

28,4

Depression
(20 ~ 50)

30,6

8,4

60,7125 102,7 33,2
28,64

28,7

0,3

The average results of 10 measurements of 12 emotional parameters in the VLR are
given in table 2.
Table 2
Average results of 10 measurements of 12 emotional parameters in VLR
12 Emotional Parameter Results
Parameter

Min

Avg

Aggression
(20 ~ 50)

13,4

20,6881

Tension
(15 ~ 40)

20,3

Balance
(50 ~ 100)

Max

Vi

Parameter

Min

33,9 10,3

Stress
(20 ~ 40)

37,4488

49,8 15,5

9,9

48,9929

Energy
(10 ~ 50)

1,3

5,04391

Inhibition
(10 ~ 25)
Depression
(20 ~ 50)

Max

Vi

25,5 33,9384

43,5

9,1

Suspect
(20 ~ 50)

24,8 30,5246

35,3

7,1

82,4 31,3

Charm
(40 ~ 100)

20,2 68,1656

83,5 25,4

12,2 48,2

SelfRegulation
(50 ~ 100)

16,5 57,0573

81,8 25,1

78,6

93,1271 126,9 11,4

Neuroticism
(10 ~ 50)

7,2 55,4221

106,1 28,3

20,0

42,22

Happiness
(50 ~ 100)

49,5 17,3

Avg

26,0 26,99

28,9

2,1

The results of emotional parameters measurements obtained in different light
spectrums given in tables 1 and 2 have noticeable differences, which we will analyze in
more detail in the next chapter.
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Discussion

Comparative histogram of the mathematical expectation of emotional parameters
obtained by VLR (group 1) and by IRR (group 2), shown in figure 2.

Fig. 2. Comparative histogram of the mathematical expectation of emotional parameters
obtained by VLR (group 1) and IRR (group 2)

The maximum change in emotional parameters, measured in different spectral
ranges, is observed for parameters T1, T5, T7, and the difference between these values is
approximately 30% for parameters T1 and T5 and 60% for parameter T7. These differences
are clearly not random in nature, but are related to the fundamental differences between the
thermal image and the television image. The fact that both images carry information about
the movement of an object absolutely does not guarantee the identity of this information,
since the real vibration image differs from the ideal vibration image (Minkin, 2007).
Comparative histogram of the standard deviation of emotional parameters obtained
by VLR (group 1) and by IRR (group 2), shown in figure 3.
The maximum change in the standard deviation of emotional parameters, measured in
different spectral ranges, is observed for parameters T1, T5, T8, T10, and the difference
between these values is about 30% for parameters T1, T8 and T10 and more than 60% for
parameter T5. The difference in the standard deviation of the measured values confirms
the different nature of the studied images and cannot be corrected by the systematic
measurement error (Novitsky, 1975).
Comparative histogram of emotional parameters variability obtained by VLR (group 1)
and by IRR (group 2), shown in figure 4.
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Fig. 3. Comparative histogram of the standard deviation of emotional parameters obtained
by VLR (group 1) and IRR (group 2)

Fig. 4. Comparative histogram of emotional parameters variability obtained
by VLR (group 1) and IRR (group 2)
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The comparative histogram of the variability of emotional parameters also has
significant differences in parameters T5, T7 and T8. It turns out that almost all emotional
parameters have significant differences in the main characteristics obtained on the basis
of VLR (group 1) and IRR (group 2) of images.
Conclusion

Comparison tests showed the impossibility of transferring the norms established by
vibraimage processing in VLR for measuring emotional parameters in IRR. Consequently,
to conduct research on emotional parameters in IRR, an independent set of statistical
data and determination of their own norms for parameters are necessary, and correction
of equations for calculating emotional parameters (Minkin, 2020) in IRR is possible.
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In various applications of vibraimage systems (Minkin, 2017; 2019; 2020) default
settings are used, however, very often users of vibraimage systems do not understand the
relationship between the settings of vibraimage system and measurement parameters of
a testee. A certain complexity in the process of understanding the vibraimage systems
settings is introduced by their significant amount exceeding a hundred for the base
program Vibraimage PRO10 (Vibraimage PRO10, 2020).
Naturally, the task of security systems and technical profiling is to obtain the required
information about a person in a minimum time, while most psychological and medical
applications of vibraimage technology are practically unlimited in time, but they require
high accuracy in detection of psychophysiological state and emotions.
The aim of this paper is to study the influence of the main setting — the number of
frames N for accumulation of interframe difference (Sekine et al., 1999) on the basic
emotional parameters measured during human head vibraimage capturing.

Materials and Methods

The study of the dependence of basic emotional parameters was carried out on one
test subject, a man of 30 years old, a programmer in the specialty. The measurements
were carried out during working hours and when the subject performed production tasks
from 11.00 to 18.00 in February-March 2020, with the consent of the subject. The study
of basic emotional parameters was carried out with three values of N (the number of
frames for obtaining the inter-frame difference at a frequency of main processing of 5 k/s)
set at 20, 50 and 100.
Citation: Minkin V. A., Kachalin A. N. (2020). Dependence of Emotional Parameters Values on Inter-Frame
Difference Accumulation in Vibraimage System. Proceedings of the 3rd International Open Science Conference
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The measurement of the basic emotional parameters of the subject was carried
out using the technology of vibraimage (Minkin, 2017; 2020) using the Vibraimage
PRO10 program (Vibraimage PRO10, 2020). The duration of each measurement of
emotional parameters was 600 seconds. Measurements with different settings took place
randomly relative to working time to eliminate the time error on the measurement results
in different groups. In total, 100 measurements of emotional parameters were done at
each setting of interframe difference (IFD).
Microsoft LifeCam Studio webcam was installed in front of the subjects with
a resolution of 640x480 elements, a frame rate of 30 Hz, mounted on a monitor. The
image of the subject’s head was on the webcam photodetector and included to at least
200 horizontal pixels. VibraStat program (VibraStat, 2020) carried out statistical
processing of the measurement results.

Results

The results of measuring the average values of the emotional parameters
T1–T10 determined by the full measurement range of 600 seconds are shown in table 1.
Table 1
The results of measuring the average values of M (Mavg), SD (Savg), V (Vavg) of the
emotional parameters of the test subject for various values of the interframe difference.
Measuring range was set 600 seconds
var

Mavg

Savg

Vavg

M_20

M_50

M_100

S_20

S_50

S_100

V_20

V_50

V_100

T1

50,369

39,486

33,819

7,824

6,066

5,183

15,619

15,465

15,374

T2

24,705

23,598

22,406

6,750

5,827

4,797

27,529

24,631

21,578

T3

15,684

16,171

15,360

10,226

10,766

10,403

67,737

69,744

71,300

T4

30,907

26,984

24,434

5,212

4,731

4,322

16,785

17,547

17,717

T5

79,637

76,905

72,670

8,788

7,539

6,917

11,089

9,851

9,560

T6

74,642

78,145

81,055

8,170

5,261

3,778

11,126

6,784

4,683

T7

33,476

27,080

24,417

10,937

8,324

5,790

34,023

31,653

24,306

T8

76,638

77,250

76,705

6,604

5,136

4,320

8,694

6,684

5,646

T9

23,822

22,540

23,591

5,291

5,429

5,431

22,291

24,171

23,069

T10

45,199

45,097

45,972

21,174

21,687

21,928

40,038

39,971

40,405
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Naturally, the results obtained with a standard measurement time of 60 seconds at
the same MCR values would slightly differ from the table, primarily due to an increase
in the standard deviation for almost all parameters with minimal MCR, and the error
in determining the M value would be higher. That is why we present the results of
determining the parameters at a 600 second interval in order to reduce the influence
of random variation and errors on the determined trend in measuring emotional
characteristics.
Separately, we consider the characteristic of brain activity period (BAP), obtained
over the full time range of 600 seconds, determined with three different values of the
inter-frame difference of 20.50 and 100 samples in the form of table 2.
Table 2
Characteristics of the period of brain activity, determined
by the values of the inter-frame difference of 20, 50 and 100
Brain period (P16)

N = 20

N = 50

N = 100

Max, s

24,2

31,5

39,9

Med, s

24,31

31,99

40,39

M, s

25,49

32,68

40,99

S, s

5,33

5,17

4,86

The mathematical estimates given in table 2 for the period of brain activity show
a predicted increase in BAP with an increase in the time of accumulation of IFD.

Discussion

The number of samples of interframe difference is one of the most important settings
of vibraimage technology, since the accumulation of IFD allows to convert video stream
into the physiology of activity or the characteristic of reflex micromotion of the head
(Minkin&Nikolaenko, 2008). Moreover, from the point of view of hardware costs, it
is logical to minimize the number of IFD samples, since an increase in IFD samples
leads to an approximately proportional increase in processor resources for the content
and processing of the increased information in the processor RAM.
Those, 100 MKR samples require 5 times more processor power than 20 MKR.
However, presumably, an increase in the MRC counts should lead to an increase in the
accuracy of determination of the PPS parameters by reducing random and systematic
errors. If we assume that the PPS of the test subject remains stable during the measurement,
then the average standard deviation (Savg) of the results during the measurement is
a characteristic of the error. For clarity, we consider table 1 of the change in the IFD
settings (20, 50, 100) in the form of histograms of the parameters Mavg, Savg and Vavg
presented in figures 1, 2, 3 for each value of the IFD.
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Fig. 1. Histogram of Mavg distribution for emotional parameters at different IFD

Fig. 2. Histogram of Savg distribution for emotional parameters at different IFD

It follows from figure 2 that most (7 out of 10) of emotional parameters (T1, T2,
T4, T5, T6, T7) really have a lower standard deviation with an increase in MCR, for
two parameters T3 and T9 a small increase in standard deviation is observed at N = 50,
and only parameter T10 has a maximum standard deviation at N = 100. Most likely,
such an anomaly for the T10 parameter is related to the fact that the calculation of the
T10 parameter (Neuroticism) is directly related to the standard deviation, and an increase
in the time for determining the standard deviation leads to an increase in this parameter
due to the PPS regulation mechanism (Minkin&Myasnikova&Nikolaenko, 2019).
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Fig. 3. Histogram of Vavg distribution for emotional parameters at different IFD

The most stable characteristic of emotional parameters is variability and its changes
are the most inconspicuous of all the given histograms.
The most obvious changes in the dependence of emotional parameters on MCR
are observed in the standard deviations of parameters T6 and T7; therefore, for those
applications where the stability of these parameters is important, large values of MKR
should be recommended.
Separately, it is necessary to consider the total spectrograms of the changes in the SFC
obtained by processing the FFT at various values of the MCR, shown in figures 4, 5, 6.

Fig. 4. Spectrogram of PMA with FFT signal of PPS at N = 20
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Fig. 5. Spectrogram of PMA with FFT signal of PPS at N = 50

Fig. 6. Spectrogram of PMA with FFT signal of PPS at N = 100

The spectrograms shown in figures 4, 5, 6 give a graphical interpretation of the
mathematical data given in table 2. We draw attention to the presence of two explicit
maxima in the spectrogram figure 5, most likely, the right (corresponding to a shorter
period) maximum has a natural origin, and the left maximum is associated with an
increase in the accumulation of IFD.
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Conclusion

In vibraimage technology, the processing parameters of testee PPS are the function
of not only a testee PPS, but also of the vibraimage system settings. The dependence
of the measured value on the characteristics of the measuring system is inherent in any
measurement (Novitsky, 1975), this should not be surprising, and on the contrary, this
phenomenon must be used to configure the optimal mode for each specific application
of vibraimage technology.
The number of frames of accumulation of IFD is the main adjustment that allows
users to rebuild the system of vibration images from maximum speed to high accuracy.
At the same time, one should not forget that the SFC standards obtained in one mode
must be corrected, switching to another settings mode. This article allows evaluating
the adjustment of PPS norms for settings 20, 50 and 100 frames accumulation of IFD.
A separate issue is the study of the absolute values of the PMA using vibraimage
technology. If comparative studies of PMA with various PPS can be carried out objectively,
then it is likely that measurements with PMR settings in the range of 20–50 are necessary
for measuring PMA in absolute values. It should be clarified that this work was aimed at
studying PPS in a free state of a person, and the study of the dependence of PMA on MCR
with the presentation of periodic external stimuli requires additional research.
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In some cases, may not be profitable for users or it is impossible, due to a limited
budget, to purchase full versions of software based on vibraimage technology (Minkin,
2007; 2020; Minkin & Nikolaenko, 2017). That is why a payment system has been
developed by Elsys Corp that combines easy payment and delivery of software, ease of
use and benefits compared to buying full versions.

New Payment Methods for Vibraimage Programs

For users of a number of software products based on vibraimage technology, namely
VibraMed for Android OS (VibraMO, 2020), VibraMI for Android (VibraMIA, 2020)
and VibraMix (VibraMix, 2020) for Android, a pay-per-view system is available. This
approach has several advantages for the user:
– The ability to quickly install the program and get the first results without significant
financial costs.
– The ability to check the software, its applicability in each specific case, without
buying the full version.
– Regular software updates.
– No need to pay to use programs while on vacation or work breaks.
– Pay only for the result.
– A transparent system of payment, account replenishment and, as a result, the
convenience of budget forecasting.
– Personal account with the results of all measurements based on different programs.
Thus, the process of programs purchasing is follows:
1. The user downloads the installation file for VibraMed, VibraMI or VibraMix to
his smartphone, after which the corresponding program is installed.
146

Citation: Didenko S. S. (2020). Programs Based on Vibraimage Technology with a Payment System for
Viewing the Result. Proceedings of the 3rd International Open Science Conference Modern Psycho
physiology. The Vibraimage Technology, (English Edition), June 2020, St. Petersburg, Russia, pp. 146–149.
https://doi.org/10.25696/ELSYS.26.VC3.EN
© The Authors, VIBRA2020. This is an open access article distributed under the terms of
the Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).

Programs Based on Vibraimage Technology with a Payment System for Viewing the Result

147

2. After launching the program, the user is given the opportunity to enter his email
address and password (Fig. 1).

Fig. 1. Registration

This will create a personal account (Fig. 2) on the vibrabrain.com website, where you
can monitor the account status, balance expenses, and view the measurement results,
both already paid and those that have been received, but not paid for and so far hidden
from the user.

Fig. 2. Personal account

3. After entering the email address and password, the main program window will be
launched, in which the user takes the necessary measurements in accordance with the
operating manual for the corresponding program. After the results are received, they are
automatically stored on the server in an encrypted state.
4. To view the results, you need to fund your personal account. It’s very simple — you
need to follow the link in your account or select the payment package on psymaker.com
and follow the instructions.
5. After the personal account is replenished, you can select the result that you want to
view and confirm the deduction of points for viewing. Now the result of this measurement
can be viewed in your personal account (Fig. 3) at any convenient time.
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Fig. 3. Displaying the measurement result in your personal account

That is, from downloading the application to getting the result — only 5 simple steps
(Fig. 4).
In addition, it is important that points in your personal account can be spent to view
the results of any of the three programs. In this case, of course, viewing the VibraMI
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result will cost more points than viewing the VibraMed result, but this approach allows
the user to use several programs simultaneously.
Download
the app on
your

Create an
account

Take
measurements
in the program

The result is
already on the
site. It remains
only to top up

Confirm the
receipt of the
result and look
directly on the
site

Fig. 4. Work scheme with the application from installation to obtaining the result

Conclusion

Thus, payment for viewing the result is a very convenient, profitable and fast way to
purchase and use vibraimage programs. With the introduction of payment for testing,
Elsys is offering end users the latest in safety, psychology and education professional
development at an affordable cost.
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The social significance of sport in human life and society is difficult to overestimate. If
we are talking about young athletes, then the opportunity to find out who is stronger, faster
and more enduring is priceless. On the other hand, “The winner embodies in a sporting
result not only personal physical abilities, but also the knowledge and experience of
coaches, intelligence, will and the level of society development” (Rysyukevich, 2018).
Traditionally, sports are divided into team and individual sports. Team sports
are those games in which several athletes work together. Team sports are also very
attractive because the young athlete is simultaneously involved in the process of playing
and improving sports, which gives him strength and adds excitement. In addition, a feature
of team sports is a high level of integration into the team, or rather, the ability to join the
team and become part of it.
Individual sport is opposite to the team (game) sports by several points. In individual
sports, a young athlete should mainly rely on himself, have the ability to soundly
evaluate his own strengths and skills. Thus, the psychological component of individual
and team sports is initially different and is closely intertwined with both sports abilities
and individual typological abilities.
Another component of sporting achievement is motivation. “The formation of
a stable motivation for the implementation of motor activity is associated with the lack
of effectiveness of the traditional system of physical education, during the implementation
of which students’s inclinations and their predisposition to one or another character of
physical activity (speed, power, difficult coordination, etc.) are not taken into account”
(Revenko, 2017). The motivational component of the organization of sports activities is
closely linked to the “success/failure” situation based on the results of previous activities,
which, in turn, are associated with general abilities and inclinations.
Multiple intelligences (MI) is a concept that accumulates the social, emotional,
and cognitive component of intellectual activity (Gardner, 1983). The author of the MI
concept denies an approach in which intelligence is seen as the “general intelligence”
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measured by classical IQ tests. Gardner’s multiple intelligences are equivalent
and independent of each other (Gardner, 2011). This model of intelligences allows
effectively predict the direction of professional activity in the most comfortable conditions
of the process of self-realization, including sports self-realization (Nikolaenko, 2018).
The aim of our study was to build and analyze multiple intelligences profiles for
young athletes of team and individual sports.
Materials and Methods

VibraMI program (VibraMI, 2020) based on vibraimage technology (Minkin, 2007;
2020), provides an extended and expanded to 12 types of Gardner’s classification
of MI, indicating the possibility of self-realization in a specific professional field.
A questionnaire of 24 questions was developed, which allows one to diagnose the severity
of each of the multiple intelligences, based on the current psychophysiological state
and conscious responses of the subject. The resulting profile of multiple intelligences
can be considered from the perspective of an individual profile of abilities, sphere of
interests and preferences (Minkin&Nikolaenko, 2017).
Vibraimage technology allows to obtain multidimensional dependences of
psychophysiological state (PPS) characteristics and to record energy and information
changes on a person. The change in the energy released (consumed) by a person from the
initial state to another energy state is measured in kcal/min (Minkin&Nikolaenko, 2017).
The psychophysiological approach and accessibility in its implementation on the basis of
the VibraMI program allows testing without the involvement of outside specialists with
a narrow profile. The method is based on the classical principles of psychophysiology
based on the latest computer technologies (Nikolaenko, 2018). Average MI profiles were
processed by VibraMIStat program (VibraMIStat, 2020).
In total, the study involved 40 young people aged 12–15 years. Of these, 20 people
are engaged in sports sections of sambo or judo; 20 — play football or basketball in
sports sections.
Results

In the process of self-realization and professional development of personality, the
division into representatives of the humanities (Arts) and technical (Tech) sciences is
widespread. Sport, in this regard, represents the “third” side, i.e. traditionally viewed
outside humanitarian and technical ability profiles. At the same time, different kinds of
sports are a predisposition to one or another character of physical activity, taking into
account intellectual correspondence and individual preferences. Consider the average ratio
of humanitarian and technical profiles among representatives of team and individual sports.
As it turned out, young people with a predominance of humanitarian profile of abilities
are inclined to team sports (for example, basketball and football). In representatives of
individual sports (judo and sambo as an example), this tendency manifested itself much
weaker (fig. 1).
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Let consider the results obtained in more detail using average MI profile of team
sportsmen on figure 2.
In the group of young people who preferred football and basketball, the leading ones
were bodily-kinesthetic (BK = 72.3%), ascetic (AS = 73.2%) and creative (CR = 71.5%)
types of MI (fig. 2).
A somewhat different situation is observed in the group of judokas and sambo wrestlers
(fig. 3). The leading types were interpersonal (IE = 71.3), bodily-kinesthetic (BK = 69.9%)
and ascetic (AS = 64%). The values obtained by bodily-kinesthetic and ascetic types of MI
in the group of sambo wrestlers are generally lower than in the group of basketball players.
TEAM SPORT

INDIVIDUAL SPORT

Fig. 1. Average percentage of arts and technical profiles among representatives of team
and individual sports

Fig. 2. Average multiple intelligences profile among representatives of team sports
(football and basketball)
Legend: IA — intrapersonal, ET — philosophical, LM — logical-mathematical, BM — business
commercial, VS — visual-spatial, NL — naturalistic, BK — bodily-kinesthetic, MR — musical rhythmic,
AS — ascetic, VL — verbal-linguistic, CR — creative, IE — interpersonal.
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Fig. 3. Average Multiple Intelligences Profile of Individual Sports

Discussion

Sports involves a serious concentration on the development of physical abilities in
a minor, where sporting achievements become priority for many years. Unlike many
professions, where selection is made only at the beginning of production activity,
it is carried out repeatedly in sports, throughout the athlete’s entire professional
career (Krylova, 2017). Traditionally, sports selection relies mainly on biomedical
and pedagogical criteria, to a lesser extent — psychological, and, practically, without
taking into account the intellectual criterion of fitness for a particular sport.
The result of this approach may be insufficiently harmonious development of the
athlete’s personality, according to the “hyperbolic type”, when the active development
of some skills is carried out to the detriment of others. From our point of view, the
comprehensive development of a young athlete is quite possible without prejudice to
his intellectual sphere, if intelligence is understood as “multiple intelligences”. The
prioritization of motor activity, the choice of the direction of the sport should take into
account the profile of multiple intelligences and the requirements that are imposed in the
process of sports selection in the framework of a particular sport.
For example, a teenager with a technical intelligences profile in team sports will be less
successful at the stage of preliminary sports training than a teenager with a humanitarian
intelligences profile. Thus, the directed development of such a teenager’s creative MI
will allow him to achieve greater effectiveness in the process of sports improvement in
a shorter period of time.
The data obtained in the sambo judo group, on the contrary, confirm the high
significance of interpersonal MI with the low significance of creative MI. In our
opinion, the results obtained are consistent with the requirements that are imposed
in the process of sports selection. So, for example, the emphasis on attacking actions
and power techniques in judo and sambo leaves little room for the development of

154

Yana N. Nikolaenko, Alla E. Kolosova

creative MI, but makes high demands on close interpersonal interaction within the
framework of classical sparring.
On the contrary, in team sports, each of the participants is presented with not only
requirements for the biomechanical structure of mastering the action (game technique), but
also requirements for different types of intellectual activity, depending on the sports role.
Conclusion

A study of team and individual sports among young athletes revealed differences
in multiple intelligences profile. For athletes of team sports, the humanitarian profile
prevails over the technical; among athletes of individual sports, this tendency manifested
itself more weakly.
In the profile of multiple intelligences among football and basketball players, the
leading ones were bodily-kinesthetic, ascetic and creative types of MI; judokas and sambo
wrestlers have the interpersonal, bodily-kinesthetic and ascetic types of MI. In the future,
the applied approach to assessing abilities will allow a more differentiated implementation
of the sports selection procedure, taking into account the leading abilities in the field of
intelligences development of athletes.
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Abstract: The purpose of this article is to establish differentiated influence of psychophysiological
state (PPS) indicators for game sports athletes on efficiency of their competitive activity. The
possibilities of vibraimage technology in realization of prompt diagnostics task of athletes were
investigated. Comparative analysis of individual parameters of athletes PPS ensuring to a large
extent efficiency of their competitive activity was carried out. It is determined that mutual balance
of three most significant parameters, in particular: aggression, energy and self-regulation, provides
demonstration of stable results in qualified athletes of game sports.
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The modern system of training high-class athletes is inconceivable without a reliable
apparatus of instrumental techniques aimed at diagnosing their psychophysiological
state (PPS), the main goal of which is to optimize the management process for achieving the
maximum possible result. PPS parameters of athletes largely determines the success of the
performance of tactical and technical actions, ensuring the achievement of the corresponding
result. The use of new methods in obtaining urgent information about the state of the players
before the competition, during the competition or directly in the match can significantly
increase their potential due to the adoption of timely management decisions.
Methods of on-line contactless psychophysiological diagnostics, among which the
most promising is vibraimage technology, allow quickly receive information of PPS
parameters and quickly interpret it. Monitoring the players’ PPS during the period of
important competitions is the key to achieving the planned goal. However, in order
to determine the readiness of athletes for important matches, it is necessary to determine
and study the influence of individual parameters of their PPS on the efficiency of
performance of tactical and technical actions.
Previous studies have identified the 10 most promising parameters (indicators) from
our point of view: stress, anxiety (tension), suspect, balance, energy, self-regulation,
inhibition, aggression (aggressiveness), neuroticism, charm (Lutkova, 2019). This choice
is because each of the indicators reflects both the psychophysiological and behavioral
characteristics of athletes.
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In this regard, the purpose of this study is to establish the differentiated influence of
the PPS indicators of game sportsmen on the effectiveness of their competitive activity.
The study assumed that the influence of individual parameters of players’ PPS on the
effectiveness of their performance of tactical and technical actions would reveal the most
significant parameters for stable results.
Methods and Results

The object of the study were qualified rugby athletes in the amount of 16 people,
among whom 10 people have the title of Master of Sports (MS) and 6 are candidates for
Master of Sports (sub-master, SM), 4 athletes are from national Russian team.
Vibraimage technology (Minkin, 2007; 2020) with VibraMed10 program
(VibraMed10, 2020) used as the main research method for PPS parameters measurement.
At the first stage, the psychophysiological state of the participants of study at rest was
determined. At the second stage, along with PPS diagnostics, in the course of playing
activity, the effectiveness of performing tactical and technical actions (TTA) of rugby
players was recorded. TTA effectiveness of rugby players was assessed by positive
and negative actions: won bouts, corridors, crabs, mauls, territories.
This approach is based on the principle of the ball possession and its use by the
attacking team, where TTA is conventionally divided into four groups: First group —
standard positions: kick-off, 22-meter kick, scrum assigned and lineout. The second
group — semi-standard positions: crab, maul. The third group — playing with hands:
attacks of defenders, attacks of forwards, attacks of defenders with connecting forwards,
playing on the “back line” (analysis of all attacks based on the concept of a channel
system in the organization of the game). The fourth group — leg play: tactical strikes,
attacking; short and high blows with a candle, shots on goal, shot-goals and kicks on the
back line (Ivanov, 2006). After that, the comparative analysis of the game performance
and PPS parameters was done.
Results and Discussion

In solving this problem, the key issue, on the one hand, is the question of changing the
selected parameters of the PPS of athletes under the influence of high psycho-emotional
tension under the influence of intense competitive loads. On the other hand, how and to
what extent they affect the effectiveness of TTA performance. TTA performance
indicators will make it possible more accurately determining the significance of each
individual parameter of PPS in the overall sports result.
To solve the problem of the first stage, the current PPS of the players were tested.
The results are presented in table 1.
The initial data obtained indicate that no significant deviations were found in the
participants testing at rest. Almost all of them are in the normal distribution range. At the
second stage, the players’ PPS testing took place before the competition, during which
tactical and technical actions were recorded, the percentage of positively performed
techniques was determined. The results of the revealed ratio are presented in table 2.
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Table 1
The results of psychophysiological parameters testing of qualified game
sportsmen at rest (n = 16)
Parameters

M±S

Vi (S/M)

bMin

bMax

Aggression

43,70±6,96

15,98

20,00

50,00

Stress

27,50±3,21

11,90

20,00

40,00

Tension

28,92±8,95

33,67

15,00

40,00

Suspect

33,36±4,03

12,26

20,00

50,00

Balance

63,59±6,95

11,60

50,00

100,00

Charm

76,41±4,12

5,50

40,00

100,00

Energy

24,03±3,89

16,54

10,00

50,00

Self-Regulation

69,75±4,57

6,65

50,00

100,00

Inhibition

17,96±3,42

18,62

10,00

25,00

Neuroticism

34,16±12,23

35,98

10,00

50,00

Designation: M — average value of a parameter for a given period; S is the standard deviation
of measured parameter; Vi — variability of measured parameter; indicators bMin and bMax —
minimum and maximum value of measured parameter.
Table 2
The effectiveness of competitive activity of game sportsmen, depending
on their psychophysiological state parameters (%)
20–40%
(n = 4)

40–60%
(n = 4)

60–80%
(n = 5)

Unstable
efficiency (n = 3)

M±S

M±S

M±S

M±S

Aggression

35,55±6,24

41,63±6,46

46,24±7,05

53,09±8,45

Stress

30,87±3,14

28,13±3,44

24,91±3,43

26,47±2,60

Tension

35,75±7,01

25,20±10,85

29,54±8,75

23,77±9,36

Suspect

33,87±3,88

31,80±4,32

33,33±3,96

34,81±3,94

Balance

68,47±6,08

66,48±6,57

64,51±6,84

51,68±8,79

Charm

71,28±5,26

76,65±5,95

81,21±2,88

74,93±2,20

Energy

19,33±2,57

21,61±3,36

28,86±4,71

25,50±5,00

Self-Regulation

69,96±4,28

71,01±5,24

72,58±4,30

63,09±4,51

Inhibition

15,54±2,47

18,87±4,17

17,87±3,36

20,14±3,78

Neuroticism

24,68±7,87

41,67±15,56

33,56±12,07

37,79±13,86

Parameters
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Obtained data indicate that there are significant differences in the ability of athletes
to successfully perform tactical and technical actions depending on their general
psychophysiological state, which, due to tough opposition from the opponent’s side,
can change as quickly as it happens with the playing situation on the field.
Hence, the transient change in the PPS of rugby players is a short response of the body
to the fleetingly changing playing situation. In such a rapidly changing environment, even
qualified athletes show themselves from different angles. So, out of 16 people who took
part in the study, only five showed the effectiveness of TTA within 60–80%, which is
a sign of high skill. The other four rugby players showed the performance of TTA in the
region of 40–60% and may well be attributed to the group of middle peasants.
The performance of the TTA of four more players varies in percentage from 20
to 40%, which cannot be considered satisfactory. Another category of athletes has been
defined, the performance of TTA by which remains beyond the predictability. There
were three people in this category, and they were assigned to the group of rugby players
with unstable efficiency.
According to the results of the registration of the TTA, all rugby players were divided
into four groups: with a high playing efficiency from 60 to 80%, with an average from 40
to 60%, with a low one from 20 to 40% and a group with unstable efficiency.
In connection with the differentiation of rugby players according to the effectiveness
of playing activity, it became possible to conduct a comparative analysis of individual
parameters of the athletes’ PPS, which largely ensure the success of their TTA. Based
on the data in table 2, there is an obvious tendency for the dominance of some “special”
parameters, which have a significant impact on the result of TTA. Among those:
aggression, charm, energy and self-regulation. The general picture of the discrepancies
shown on figure 1 indicates the dynamics of these parameters in relation to the
effectiveness of the players’ actions.
Effectiveness
20–40%

90
80
70

Effectiveness
40–60%

60
50

Effectiveness
60–80%

40
30
20

Unstable
efficiency

10
0
Aggression

Charm

Energy

SelfRegulation

Fig. 1. Diagram of PPS indicators of rugby players depending on the effectiveness
of competitive activity (%)
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Let’s analyze the movement of these parameters using the example of visual
perception. Figure 1 shows a diagram of the average value of these parameters and the
efficiency of TTA for the entire sample of subjects. The range of registered minimum
and maximum performance indicators for TTA is in the range from 20 to 80%. In general,
the dynamics shown in figure 1 does not give a complete picture of the impact of each
of these parameters on the effectiveness of actions.
This is primarily because the average statistical values for the entire sample of subjects
cannot be informative and reliable in relation to a particular athlete. Therefore, it is
necessary to study the dynamics of PPS parameters in groups of players with similar
results in terms of TTA.
Rugby players, demonstrating the effectiveness of TTA from 20 to 40%, are
distinguished by high charm and self-regulation with a clear lack of aggression
and especially energy. Athletes in the group with a performance of 40–60% TTA
demonstrate a higher level of aggression and energy with stable values of charisma
and self-regulation. When performing TTA in competition conditions, players with a TTA
performance of 60–80% show a unidirectional movement to increase aggression, selfregulation and energy. This movement is balanced. In a group of players with unstable
efficiency, the reasons for the instability of the result lie in the plane of the still unformed
mechanism for controlling their psychophysiological state and, as a result, the lack of
reliability in the performance of TTA. In this category of athletes, playing techniques can
be performed against the background of increased aggression, but the energy resource is
insufficient for its success, or aggression and energy in magnitude can be extreme, but
not controllable due to the inability to self-regulate this state.
The revealed dynamics of the difference between the PPS parameters of the
players characterizes the greatest significance of some of them. Thus, the balance
and mutual conditioning of aggression, self-regulation and energy allows us to judge
the stability of the general PPS of athletes in a competitive environment. In addition,
the psychophysiological stability of the acquired state ensures the stability of TTA in
a constantly changing environment.
The facts noted in the course of the analysis indicate that the statement about the
exclusive influence of a separate PPS parameter on the efficiency of the players’ TTA
is not correct. As shown in the study, the analysis of the current PPS of athletes must be
approached from the position of complex assessment, in particular, taking into account
at least three of the most essential indicators from 10 PPS parameters: aggression, energy
and self-regulation.

Conclusion

The study of sportsmen’s PPS in conditions of extreme competitive loads confirmed the
assumption about the “law of rationality”, when among the numerous psychophysiological
personality traits that ensure high performance of actions, the most significant were three
indicators: aggression, energy and self-regulation.
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It has been established that one individual indicator of total PPS of players does
not guarantee the success of tactical and technical actions. Only a balance of several
indicators (in this case, aggression, energy, self-regulation) demonstrates stable TTA
results.
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Abstract: The paper presents the results of using vibraimage, stabilometry and psychological
testing methods to analyze the psychophysiological state of highly qualified athletes specializing
in bullet shooting. Statistical analysis of athletes vibraimage parameters was carried out under
the conditions of performing the Romberg stabilometric test with the priority of the influence of
the visual analyzer and proprioception. The relationship between the parameters of emotions,
psychophysiological states and stabilometric parameters of maintaining equilibrium in the tests of
Romberg and the Target for highly qualified athletes specializing in bullet shooting is determined.
Keywords: highly qualified athletes, bullet shooting, vibraimage, psychophysiological state,
computer stabilometry.

Modern information technologies more and more persistently penetrate the field of
monitoring the condition and fitness of athletes in preparation for the leading starts of the
season. Psychophysiological diagnostics of individual characteristics and functional state is
one of the most significant components of assessing the state of highly qualified athletes.
One of the modern technologies of psychophysiology is vibraimage technology
(Minkin, 2007; 2020), which includes the method of computer processing of video images,
reveals the features of vibrations and movements for investigated objects. As the indicator
of body’s response to internal and external factors, the characteristics of vestibular
system functioning are used, which has multiple afferent and efferent morphofunctional
connections with the cortical-subcortical formations of the central and autonomic nervous
systems of the brain and spinal cord, as well as with neuroendocrine processes. At the
same time, the vestibular-emotional reflex (Minkin & Nikolaenko, 2008) carries out
a reflex change in the micromovements of the human head, which is in an upright
free state due to muscle contraction that provides head support in the musculoskeletal
system of the spine-neck. The vibraimage parameters reflect the results of the systemic
response of the body and make it possible to quickly identify persons with impaired
psychophysiological adaptation (Minkin, 2020).
Vibraimage technology is successfully used in solving a wide range of problems
from lie detection to clinical diagnostics, which is supported by technical characteristics
(quantitative assessment of emotions and psychophysiological parameters, information
content of the vestibular-emotional reflex, non-contact, easy and friendly obtaining
information) and provides an advantage over other psychophysiological technologies.
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This actualizes the study of the possibilities of using this approach in the practice of
sports training for the purpose of psychophysiological control of highly qualified athletes.
Purpose of the study. To study the informativeness of vibraimage technology using
the VibraMed10 program (VibraMed10, 2020) in the field of assessing the fitness of
athletes, taking into account the ratio of the recorded indicators with the data of control
methods used in sports (Tarasova, Abramova, Nikitina, et al., 2019)
Methods and Results. The research carried based on the Federal Scientific Center
for Physical Culture and Sports (FGBU FNTS VNIIFK). In accordance with the purpose
of the study, a comprehensive investigation of 16 highly qualified athletes specializing
on bullet shooting (5 men and 11 women) was carried out.
The investigation program included stabilometric (Pereyaslov&Sliva, 2002),
psychological (Vorobieva et al., 2019) testing and measurement of psychophysiological
parameters using the VibraMed10 program (VibraMed10, 2020).
Stabilographic characteristics of the vertical posture were recorded using a computer
stabilizer analyzer “Stabilan-01” with biofeedback. To standardize the conditions for
carrying out the stabilometric study, athletes were installed on a platform barefoot in
a European (heels together, toes divorced at an angle of 30°) installation, for which
stabilometric standard indicators were developed and approved.
Maintaining an upright posture was tested in the Romberg test with recording the
parameters of holding the main stance in two modes: with eyes open (visual stimulation in
the form of alternating circles of different colors) and with eyes closed (sound stimulation
in the form of tonal signals). The indicators of statokinetic stability were taken into
account (the velocity and square of movement of the common center of pressure —
V_CCP and S_CCP, the scatter of oscillations along the coordinate axes — P (Y)
and P (X), the quality of the equilibrium function — QEF). In addition, the contribution
of the proprioceptive and visual components to the maintenance of the balance function
(Romberg coefficient — the ratio of the CCP area in conditions with closed and open
eyes). In addition, the “Target” test was carried out, taking into account the QEF and the
integral tracking error (ITE).
Psychological examination is represented by an express diagnostic methodical
psychological test to identify the level of severity of anxiety as a situational (reactive)
variable and anxiety as a personality-typological characteristic of the “Integrative anxiety
test” (IAT). Each characteristics includes 6 components that reveal the meaningful nature
of self-assessment of an affective state determined by the test: emotional discomfort,
asthenic component, phobic component, anxious assessment of prospects, social protection.
In general, IAT assesses anxiety and anxiety and is a tool for individual studies of
the level of mental maladjustment, as well as for analyzing the main factors affecting
the emotional state of the subject.
The method of measuring psychophysiological parameters by VibraMed10 program
(VibraMed10, 2020) included video filming of an athlete’s face with a Sony HDR-CX580
camera, which carried out under conditions of stabilometric testing. Video recording from
a Sony HDR-CX580 camcorder was processed by VibraMed10 program. The current
psycho-emotional portrait of a person is compiled according to the results of frequency
and amplitude analysis of vibraimage (Minkin, 2017), highlighting the parameters of

163

Assessment of Highly Qualified Athletes Psychophysiological State by Vibraimage Technology

emotions and psychophysiological states in percentages from 0 to 100%, which can be
divided into four groups.
The first group of conditionally negative emotional parameters includes:
aggressiveness, stress, tension and suspect level (level of danger person to others). The
second group includes conditionally positive emotional parameters: balance, charm,
energy and level of self-regulation. The third group of emotional parameters includes
physiological parameters: inhibition, neuroticism, depression and the level of happiness.
The fourth group consists of psychophysiological parameters: extraversion, stability,
satisfaction and period of brain activity (Minkin, 2020).

Results

The data obtained from the results of video processing during the Romberg test, aimed
at assessing the possibilities of maintaining the vertical position of the body, indicate that
most of the parameters of emotions and psychophysiological states of highly qualified
athletes specializing in bullet shooting correspond to the limits of normal values, which
is presented in table 1.
Table 1
Statistical characteristics of behavioral parameters (emotions and psychophysiological)
of highly qualified athletes specializing in bullet shooting under conditions of the Romberg
stabilometric test with the priority of the influence of the visual analyzer and proprioception
Romberg test, Х±σ, %
Open eyes

Closed eyes

Psychophysiological
Norm, %

Е1 (Aggression)

48,0 ± 5,1

50,5 ± 4,3

20–50

Е3 (Tension)

27,5 ± 4,2

22,5 ± 5,1*

15–40

Е5 (Balance)

73,5 ± 8,1

74,3 ± 10,5

50–100

Е7 (Energy)

46,2 ± 4,7

50,5 ± 6,5*

10–50

Е9 (Inhibition)

13,6 ± 1,9

15,7 ± 2,2*

10–25

Е11 (Depression)

14,2 ± 3,0

13,3 ± 3,8

20–50

Е2 (Stress)

18,6 ± 4,1

17,5 ± 3,6

20–40

Е4 (Suspect)

31,2 ± 2,9

30,2 ± 3,0

20–50

Е6 (Charm)

81,6 ± 4,5

83,2 ± 4,8

40–100

Е8 (Self-regulation)

77,5 ± 5,8

77,8 ± 3,8

50–100

Е10 (Neuroticism)

11,7 ± 6,1

13,9 ± 5,8

10–50

Е12 (Happiness)

19,2 ± 5,3

19,7 ± 4,8

14–60

Behavioral Parameter

* р ≤ 0,01
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The exception is, first, the level of happiness that deviates towards a decrease,
considered by the authors of the methodology as the ratio of maximum information
efficiency and minimum energy costs, reflecting in this case an obvious imbalance in
the cumulative state. This is accompanied by tendencies of an increase in the relatively
normal limits of the level of aggression and energy against the background of a decrease
in neuroticism and stress, which was most significantly manifested in conditions of the
priority of proprioception in the Romberg test. It should be noted that the conditions of the
Romberg test with closed eyes contributed to increase in the level of energy and inhibition
against the background of decrease in anxiety.
Analysis of the relationships between behavioral parameters (emotions
and psychophysiological) and the stabilometric characteristics of holding the vertical
position in the Romberg and Target tests revealed that the most informative in terms of
the correspondence of stabilometry among the psychophysiological parameters obtained
when processing video images with the VibraMed10 program is Energy. The behavioral
parameter Energy was defined by the author of vibraimage method as the amount of
expended physical energy (Minkin, 2020).
An essential point is the different stabilometric correlates of energy during video
recording in various tests. The energy recorded in the Romberg test with a static body
position and open eyes, with a high correlation, marks or predicts the main indicators
of system behavior to shift CCP in order to match the target, as regards the speed of
movement of CCP and the quality of balance function in the Target test (Table 2).
It is important that the concept of Energy in this context should be considered
negative, because within the framework of the statistically revealed connection, athletes
are characterized by high energy — shooters with a low level of QEF and a high rate of
oscillation of the CCP, i.e. insufficient current readiness for implementation. The quality
Energy, determined in the Romberg test with closed eyes (priority of proprioception),
at the level of the average connection marks the speed of movement of the CCP while
ensuring orthostasis, regardless of the influence of the visual analyzer or proprioception
while maintaining the semantic emphasis of the connection: more Energy — higher
the speed of oscillation — lower orthostatic sustainability. Among other indicators,
the relationship may be random due to the small size of the group and the number
of correlations. Nevertheless, the negative correlation of the CCP rate and Happiness
parameter, revealed in various conditions of the Romberg test. At the average correlation
level of the relationship indicates the ratio: high speed of movement of the CCP —
a reduced level of balance of the system in terms of the proportion of information
efficiency and energy costs — insufficient preparedness, which also correlates with the
low level of Happiness parameter in the group under consideration (Table 2).
Analysis of the relationship between the indicators determined from the video image
while maintaining the vertical position in the Romberg tests and the psychological
characteristics determined in the psychological IAT showed, that most correlated among
the psychophysiological parameters obtained when processing the video image by the
VibraMed10 program, are the parameters Inhibition and Aggression. They negatively
correlate with psychological traits in the IAT test (Table 3). Thus, athletes with a high
level of Inhibition and Aggression are characterized by psychological instability
associated with psychological fatigue, social insecurity, and an alarming prospect for
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the development of a sports career. An important fact is that Inhibition parameter when
registering with open eyes in the Romberg test largely marks the psychological traits of
personal anxiety, while with closed eyes it marks the traits of situational anxiety.
Table 2
The relationship between behavior parameters (emotions and psychophysiological)
and stabilometric parameters of maintaining balance in the Romberg and Target tests
in highly qualified athletes specializing in bullet shooting

Target test

Romberg Test

Test condition — Romberg test
Test

Parameter

Open
eyes

V CCP

Closed
eyes

Open eyes
Е7
Energy

Closed eyes

Е12
Happiness

Е4
Suspect

Е7
Energy

–0,67

V CCP

Е10
Е12
Neuroticism Happiness

0,64
–0,66

–0,66

0,68

Р(Y)

0,61

QEF

0,65

Cursor
visible

V CCP

0,74

QEF

–0,76

Selected
area

V CCP

0,78

0,64

QEF

–0,79

–0,67
Table 3

The relationship between behavioral parameters (emotions and psychophysiological)
and indicators of the psychological state (IAT) in highly qualified athletes specializing
in bullet shooting
Test condition — Romberg test
Indicator

Open eyes
Е1
Aggression

Е9
Inhibition

Closed eyes
Е1
Aggression

Situational anxiety

Е9
Inhibition

–0,73

Emotional discomfort
Asthenic component of anxiety
Phobic component

–0,76
–0,61

–0,63

–0,65

–0,74

Anxious assessment of perspective

–0,67

Social protection
Personal anxiety

–0,65
–0,62

–0,76

–0,64

–0,69

–0,77

Phobic component

–0,71

–0,61

Anxious assessment of perspective

–0,74

Emotional discomfort

Social protection

–0,75

–0,75
–0,71

–0,70
–0,61

–0,82

–0,69
–0,85
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Conclusion
The conducted studies clearly indicate that the vibraimage technology can be
informative and effective when used in the practice of monitoring highly qualified
shooters in preparation for the leading competitions. Among the most significant
indicators for shooters are the parameters E7 (Energy), E12 (Happiness), E9 (Inhibition),
E1 (Aggression), which reflect the state of physiological systems that ensure balance
and psychological stability.
At the same time, the pilot level of the research already at this stage opened up
the possibilities of using the vibraimage methodology and the VibraMed10 program.
Further research in sports practice will make possible to form the information field of
the method, supplement and clarify individual concepts in order to use it in the scientific
and methodological support of training national team athletes.
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Abstract: Results of two independent studies of health level by HealthTest program are described.
The first study analyzes changes in health indicators for acute respiratory viral infection. The second
health study was conducted for 97 employees of the technical enterprise. The rationale for norms
on indicators and calculation algorithms used by the HealthTest program is given. The principles
of computer diagnostics of health state in the analysis of reflex micromotion of a human head using
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Health is a state of complete physical, mental and social well-being and not merely
the absence of disease or infirmity. (WHO, 2006). At the same time, there is widely
known medical joke that there are no healthy people, there are only unresearch
people. From the point of view of the natural sciences, the given joke is closer to the
truth than the WHO definition, since nothing ideal exists in the world and we can
only talk about some kind of approximation to the absence of diseases (Huber et al.,
2011). There are a large number of different models and approaches that describe
the normal physiological state of a person (Sechenov, 1952; Pokrovsky&Korotko,
2001; Halberg, 1987; Wiener, 1943; Gladyshev, 2014; Saturday, 1994). Moreover,
these approaches are fundamentally different internal mechanisms that determine
the balance (metabolism) and the interaction between the physiological systems of
man (Tamar, 1976). In this case, the normal physiological or psychophysiological
state of a person is always associated with the balance or equilibrium of various
components. Various methodological approaches are also known that characterize
the equilibrium of psychophysiological state of a human, the most famous of which
are homeostasis (Cannon, 1932), homeokinesis (Halberg, 1987) and allostasis
(Bobrov et al., 2017). Regardless of the terminological subtleties that determine the
maintenance of balance, the attachment of basic physiological systems to circadian
Citation: Minkin V. A., Bobrov A. F. (2020). Health Diagnostics Using Assessment of Physiological Systems
Signals Desynchronization. First Results of HealthTest Program Practical Applications. Proceedings
of the 3rd International Open Science Conference Modern Psychophysiology. The Vibraimage Technology,
(English Edition), June 2020, St. Petersburg, Russia, pp. 167–175. https://doi.org/10.25696/ELSYS.14.VC3.EN
© The Authors, VIBRA2020. This is an open access article distributed under the terms of
the Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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rhythms is a generally recognized phenomenon (Blank & Blank, 2010), and it was
proved that the desynchronization between the temperature and heart rhythms with
the circadian rhythm is associated with the presence of cancer (Blank & Blank, 2010).
Therefore, it is logical to assume that the magnitude of uncorrelation or
desynchronization of various physiological signals can be an indicator of pathology
or disease, and therefore be a quantitative characteristic of the level of health. The
cybernetic approach to person as a black box made it possible to establish the presence
of correlations between the spatial, temporal and mathematical characteristics of
human head reflex micromotion (Minkin, 2020). It was this approach that laid the
foundation for the development of the HealthTest program (HealthTest, 2020), in which
the level of health is determined by calculating two main indicators, one of which
is the maximum correlation, determined by correlation matrix between 16 calculated
characteristics of reflex movements of a human head (Minkin, 2020). The binding of
physiological parameters to circadian rhythms mathematically determines the correlation
between the physiological parameters themselves. It is possible to use the limited
period significantly less than a day for the detection of these correlations. As a second
indicator of health, is proposed to use the degree of similarity to the average profile
of 16th psychophysiological parameters determined based on 12 494 measurements of
healthy people (Minkin, 2020).
The aim of this work was to verify the results of HealthTest program in the study
of patients and healthy people, and to confirm the possibility of stable processing
the correlation between the physiological parameters of a person within 180 seconds
period.
Materials and Methods

Object X, 38-year-old woman with a diagnosis of acute respiratory viral
infection (ARI), was chosen as the object of study. Health measurements by HealthTest
(HealthTest, 2020) were done before the onset of the disease, during and after recovery.
During the study, the temperature of the subject was monitored, which was within the
normal range (36,6±0,2)°С during the whole period of research. The patient, starting from
the first day of the disease, took the antibiotic Flemoxin Solutab at a dosage of 500 mg.
Daily dose 1500. Measurements by the HealthTest program (HealthTest, 2020) were
performed 1.5 hours after taking the antibiotic.
The second object of research was a group of employees of a technical enterprise. The
age of employees is from 20 to 80 years, the number of people studied by the HealthTest
program (HealthTest, 2020) was 97 people.
HealthTest program (HealthTest, 2020) determines the level of health based on two
indicators Ʃ [R] and Ʃ [ΔM], for which threshold values are set. The level of health
is considered reduced if one of the indicators takes the following values expressed in
relative units: Ʃ [R] < 20; Ʃ [ΔM] > 4. Ʃ [R] reflects the total Pearson correlation in the
matrix between the parameters E1-E12 and P13-P16 (Minkin, 2020). Ʃ [ΔM] reflects
the degree of difference in the parameters of micromotion of the head from the average
values established based on 12 494 healthy people measurements (Minkin, 2020).
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Video image quality indicator in said HealthTest results was at least 90% in all studies.
The duration of each HealthTest measurement of health was 180 seconds.

Results

Tables 1 and 2 show the results of studies of the indicators Ʃ [R] and Ʃ [ΔM] when
measuring the level of health by the HealthTest program, made 1 day before the onset
of the disease.
The total Pearson correlation coefficient Ʃ [R] modulo with a level above 0.4 between
the measured parameters in the correlation matrix is 43.9 and almost 2 times exceeds the
threshold set as the minimum norm 20 (Minkin, 2020). Visually, this is confirmed by the
fact that the correlation coefficient is higher than 0.4 is observed not only in color-coded
intersections of the correlation matrix (the norm value 20 could be calculated from the
previous work (Minkin, 2020)), but also in a significant number of white intersections
of the correlation matrix.
According to the data given in table 2, Ʃ [ΔM] = 1.92 (the total coefficient when adding
the bottom row data in table 2, ΔM = (/Mt-M/)/Mt). Where Mt is template value for every
psychophysiological parameter processed on the database 12 494 testing (Minkin, 2020).
M is the result of the current measurement.
Tables 3 and 4 show the results of studies of the indicators Ʃ [R] and Ʃ [ΔM] when
measuring the level of health by the HealthTest program, made at the time of the worst
physiological condition of the patient.
The total Pearson correlation coefficient Ʃ [R] modulo with a level above 0.4 between
the measured parameters in the matrix is only 11.4 and almost 2 times lower than the
set threshold 20 as the minimum norm. Visually, the result is confirmed by the fact that
a correlation coefficient above 0.4 is not observed in all cells of the table highlighted in
color (the norm value established in the previous work (Minkin, 2020)), and is practically
absent in free white cells. Thus, the value of the indicator Ʃ [R] in the norm and the
disease differs by almost 4 times.
According to the data given in table 4, Ʃ [ΔM] = 2.04. There is a slight increase in
this parameter relative to the value before the disease, but the change is insignificant
and the values of the parameter Ʃ [ΔM] before the disease and in the process are within
normal limits.
The dynamics of indicators changes Ʃ [R] and Ʃ [ΔM] are shown in figure 1.
From figure 1 follows that the values of the indicator Ʃ [R] in the period between
2 and 11 measurements were below the established norm. It is interesting to note that
almost in the middle of the disease, a readout was recorded showing the normal condition
of the patient, while his health at the time of measurement was satisfactory in contrast to
other measurements of the period of the disease.
The indicator Ʃ [ΔM] at the beginning of the disease showed a noticeable tendency
to increase, i.e. actively reacted precisely to the initial stage of the disease, and then
showed a tendency to decrease, and the minimum values fell precisely at the time of
active development of the disease.
The research results of group 2 by HealthTest are summarized in table 5.
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Table 1
Calculation of the indicator Ʃ [R], 1 day before the onset of the disease according to the correlation matrix
of psychophysiological parameters determined by micromotion of the head

Current
Aggression (E1)
Stress (E2)
Tension/Anxiety (E3)
Suspect (E4)
Balance (E5)
Charm (E6)
Energy (E7)
Self regulation (E8)
Inhibition (E9)
Neuroticism (E10)
Depression (E11)
Happiness (E12)
Extraversion (P13)
Stability (P14)
Brain period (P15)
Brain period (P16)
Satisfaction (P17)
I
E
hM
hS

Aggression (E1)

0,89
0,19
0,81

Stress (E2)

0,89
0,29
0,84

Tension/Anxiety
(E3)

0,19
0,29
0,70

Suspect (E4)

0,81
0,84
0,70

Balance (E5)

Charm (E6)

Energy (E7)

Self regulation
(E8)

Inhibition (E9)

-0,56
-0,80
-0,25
-0,60

0,84
0,67
0,29
0,75

-0,52
-0,69
-0,14
-0,50

-0,12
-0,27
-0,60
-0,45

-0,09
-0,24
-0,28
-0,25

0,97
0,95
0,21
0,83

0,61
0,76
0,64
0,84

-0,20

0,88
-0,14

0,33
-0,11
0,30

0,28
0,03
0,23
0,42

-0,64
0,79
-0,57
-0,14
-0,16

-0,65
0,55
-0,55
-0,45
-0,39
0,67

-0,56
0,84
-0,52
-0,12
-0,09
0,97
0,61
0,27
-0,15

-0,80
0,67
-0,69
-0,27
-0,24
0,95
0,76
0,26
-0,01

-0,25
0,29
-0,14
-0,60
-0,28
0,21
0,64
0,15
-0,18

-0,60
0,75
-0,50
-0,45
-0,25
0,83
0,84
0,29
-0,19

-0,20
0,88
0,33
0,28
-0,64
-0,65
-0,20
-0,10

0,30
-0,98
0,95

0,19
-0,92
0,83

0,16
-0,24
0,28

0,30
-0,85
0,84

-0,03
0,61
-0,43

0,37
-0,84
0,95

Ʃ[R]

43,95

Ʃ[T]

20,00

-0,14
-0,11
0,03
0,79
0,55
0,26
-0,28

0,30
0,23
-0,57
-0,55
-0,18
-0,02

-0,09
0,54
-0,37

Neuroticism (E10) Depression (E11) Happiness (E12)

0,42
-0,14
-0,45
-0,07
0,21

-0,16
-0,39
-0,19
0,17

-0,11
0,15
-0,14

-0,05
0,16
-0,08

0,67
0,29
-0,06

0,25
-0,99
0,93

0,28
-0,12

0,26
-0,68
0,65

Table 2
Ʃ [ΔM] 1 day before the onset of the disease
Current
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Table 3
Calculation of the indicator Ʃ [R] at the active phase of the disease according to the correlation matrix
of psychophysiological parameters determined by micromotion of the head

Current
Aggression (E1)
Stress (E2)
Tension/Anxiety (E3)
Suspect (E4)
Balance (E5)
Charm (E6)
Energy (E7)
Self regulation (E8)
Inhibition (E9)
Neuroticism (E10)
Depression (E11)
Happiness (E12)
Extraversion (P13)
Stability (P14)
Brain period (P15)
Brain period (P16)
Satisfaction (P17)
I
E
hM
hS

Aggression (E1)

-0,20
0,07
0,37

Stress (E2)

-0,20
0,45
0,51

Tension/Anxiety
(E3)

0,07
0,45
0,89

Suspect (E4)

0,37
0,51
0,89

Balance (E5)

Charm (E6)

Energy (E7)

Self regulation
(E8)

Inhibition (E9)

-0,46
-0,29
-0,13
-0,37

0,84
-0,26
0,03
0,28

0,04
-0,13
0,18
0,13

0,10
-0,23
-0,47
-0,40

-0,06
-0,23
-0,27
-0,29

-0,30
0,24
0,06
0,01

0,10
-0,04
-0,05
0,02

-0,42

0,21
0,12

-0,08
0,13
-0,28

0,05
0,01
0,00
0,52

0,11
-0,67
-0,39
0,00
-0,11

-0,16
-0,04
0,49
-0,07
0,05
0,04

-0,46
0,84
0,04
0,10
-0,06
-0,30
0,10
0,06
-0,13

-0,29
-0,26
-0,13
-0,23
-0,23
0,24
-0,04
-0,04
-0,05

-0,13
0,03
0,18
-0,47
-0,27
0,06
-0,05
0,06
-0,09

-0,37
0,28
0,13
-0,40
-0,29
0,01
0,02
0,08
-0,14

-0,42
0,21
-0,08
0,05
0,11
-0,16
-0,13
0,12

0,12
-0,76
0,89

0,06
0,06
-0,23

0,26
-0,09
0,07

0,29
-0,37
0,34

Ʃ[R]

11,45

0,12
0,13
0,01
-0,67
-0,04
0,06
-0,12

-0,28
0,00
-0,39
0,49
-0,04
-0,14

-0,06
0,43
-0,46

0,07
-0,52
0,99

0,24
0,28
0,07

Ʃ[T]

20,00

Neuroticism (E10) Depression (E11) Happiness (E12)

0,52
0,00
-0,07
0,00
0,04

-0,11
0,05
-0,05
-0,01

-0,24
-0,15
0,12

-0,08
0,12
-0,01

0,04
0,05
0,11

-0,03
-0,27
-0,55

0,00
-0,27

0,20
0,02
-0,04

Table 4
The indicator Ʃ [ΔM] in the active phase of the disease
Current
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Fig. 1. Change of indicators [R] and Ʃ [ΔM] from measurement number.
The time interval between measurements was 8 hours

Table 5
Research data of workers and engineers group at the enterprise by HealthTest program
N

Ʃ[R]
min

Ʃ[R]
max

Ʃ[R]
med

Ʃ[R]
SD

Ʃ[ΔM] Ʃ[ΔM] Ʃ[ΔM] Ʃ[ΔM]
min
max
med
SD

Healthy people

93

20,2

47,3

34,7

8,7

1,34

3,92

2,4

1,3

Low health level people

4

12,71 21,41

18,2

4,7

2,01

4,39

3,4

1,4

The data presented in table 5 show that in the group identified by the HealthTest
program as potentially sick, there is a way out of the norm for both established indicators.
The indicator Ʃ [R] is lower than the established norm (20) in 3 people and the indicator
Ʃ [ΔM] is higher than the established norm (4) in one person.
93 employees, whose health level was determined by the HealthTest software as
normal, had no complaints about the current state or serious chronic diseases.
Each of the 4 employees whose health level was determined by the HealthTest
program as low level of health had complaints about the current state and serious chronic
diseases. One potentially ill worker has confirmed only chronic illness (asthma).

Results Discussion

The results showed a high sensitivity of HealthTest indicators to the general level
of health. The established thresholds for indicators Ʃ [R] and Ʃ [ΔM] can be refined
and adjusted with a larger set of statistics after testing patients with various diseases. It
is possible that additional indicators can be introduced for assessing the level of health,
also obtained when measuring the parameters of reflex human head micromotion with
the help of vibraimage technology. Personal regular monitoring of well-being by the
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HealthTest program of patient X showed a good agreement between the objectively
measured indicator Ʃ [R] and the subjective assessment of well-being by the patient.
Repeated measurements of the health level of all examined using a standard
measurement period of 180 seconds (3 minutes) showed similar values in contrast to the
reduced measurement time to 1 minute, at which an unstable determination of the level
of health was observed. Most likely, this is due to the revealed rhythm of brain activity
(Minkin&Blank, 2019), which can exceed the measurement period of 1 minute, which
requires an increase in the measurement time to reduce the error. But the assessment of
accuracy was not the main task of this work, it must be carried out in further research.
The studies showed the possibility of HealthTest program using for mass screening of
the population, since the results of the first study showed high sensitivity of the indicators
to the disease, and the results of the second study showed the program’s resistance
to various age and other psychophysiological characteristics. Therefore, according to
available statistics, the HealthTest program in more than 90% of healthy population can
detect the appearance of a new disease.
General Discussion

It is known that most diseases have 3 common periods in their development
(Pokrovsky&Korotko, 2001):
1. The hiden (latent, incubation) period between the onset of exposure to the pathogen
and the onset of the first symptoms of the disease.
2. The period of the full development (active phase) of the disease, when all the
symptoms of the disease appear.
3. The period of disease completion is the recovery and restoration of the normal
physiological state of a person or vice versa, irreversible changes leading to the death
of the sick person.
Each period can have a different duration depending on the nature of the disease.
Naturally, the main task of each diagnostic system is the early diagnosis of any disease,
which gives maximum opportunities for using the entire arsenal of modern medical devices
for treating the disease. Most early diagnostic tools are focused on identifying a specific
disease, which is absolutely rational, since identifying a specific disease is a standard task
of traditional medicine. However, in most cases, this problem can be solved only at the
second stage of the development of the disease, when significant functional and structural
changes occur in the human body and significant manifestations of the disease are observed
in the form of temperature, biochemical changes, rash, pain, etc.
We think that modern technical capabilities allow us to review traditional
diagnostic methods and supplement them with technical solutions that use metabolism
and homeokinesis, as indicators of general health, which can also be used to identify
specific diseases (Blank et al., 2014).
As shown in the previous sections of this study, reflex movements of the human head
are an informative indicator of the state of health, allowing you to diagnose the disease at
an early stage in the absence of elevated temperature. The use of vibraimage technology
(Minkin, 2007; 2020) allows you to receive an unlimited amount of information about
the psychophysiological state of the person being studied.
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The information obtained can be used (even if this has not been proven at the
moment) to diagnose any disease due to significant connections between the human
vestibular system and the functioning of all other human physiological systems
(Minkin&Nikolaenko, 2008). We are well aware that the proposed approach needs more
weighty evidence, and many readers will find the results presented unconvincing for
such general conclusions.
Of course, we welcome independent examinations by the HealthTest program for
patients with various diseases, and we expect confirmation of the data presented or their
slight correction, since the HelthTest program was really developed in an extremely short
time and was intended to identify patients with coronavirus.
Initially, it was supposed to create a local program for early diagnosis of
coronavirus, developed by comparing the base of video images of patients with
coronavirus according to the revealed differences with the base of healthy people
(Minkin, 2020). However, when it turned out that due to bureaucratic barriers
(restrictions on the transfer of biometric data) we would not be given a database made
according to our requirements, then we had to urgently assemble a program based on
existing theoretical assumptions.
There is a saying that whatever happens, happens for the best, and we hope that the
HealthTest program will be used to diagnose health when the coronavirus pandemic is
already forgotten. Although we understand that this general health diagnosis program
has limitations on use and an increased probability of error for patients with chronic
and oncological diseases, as well as for pregnant women.
Currently, HealthTest program (HealthTest, 2020) is publicly available on the
Psymaker website (www.psymaker.com) and is available for free testing by all users.
Conclusion

HealthTest program showed good results in the diagnosis of diseases of various nature,
and the indicators of the program turned out to be more sensitive to the assessment of
general health than such a well-known indicator of health as body temperature.
Computer-based contactless testing of health level and diagnosis of certain diseases
has huge advantages over biochemical diagnostic methods for early rapid diagnosis of
various diseases. It is necessary to develop computer-based methods for assessing health
and diagnosing diseases that allow for self-testing and obtaining diagnostic results in
a short time, which helps to stop the spread of the pandemic.
It is difficult to estimate the human losses that mankind has suffered due to existing
prohibitions and barriers, but we are sure that the availability of a computer program
for diagnosing coronavirus that detects patients at an early stage with an accuracy of at
least 97 percent in 3 minutes would allow localizing the epidemic at the very beginning.
Unfortunately, the current COVID-19 coronavirus pandemic has shown the inability of
traditional medicine and modern society to adequately respond to extraordinary situations.
It is necessary to develop innovative solutions that at first glance seem fantastic, but
in fact are based on a combination of all previous medical and technical experience.
We believe that HealthTest program will become such a publicly available innovative
solution.
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Abstract: Study of various psychophysiological states (PPS) was done by the parallel
measurements of cardiac activity by heart rate (HR), heart rate variability (HRV) and brain activity by
vibraimage (VI) technology. The correlation between HR and VI signals was established for task free
state. Correlation between HR and VI is violated for PPS caused by imposed stimuli. No correlation
between HRV and brain activity period (BAP) in very low frequency range (VLF) was detected. The
advantages of vibraimage technology for brain activity study were presented.
Keywords: vibraimage, heart rate (HR), heart rate variability (HRV), fast Fourier transfor
mation (FFT), very low frequency (VLF), brain activity period (BAP), task free state, imposed stimuli.

Currently, there are several technologies for studying brain activity and neuroimaging.
Most of the methods used are based on structural visualization or functional analysis
(Bunge & Kahn, 2009). There are several different approaches to the study of brain
activity used in medicine, psychology and neurophysiology. The developers of some
technologies for the study of brain activity claim close success in understanding the
processes of consciousness (Farah et al., 2014), however, in our opinion, it still very far
from a complete understanding of brain activity physiology. The first technology used
to study brain activity was electroencephalography (EEG). The rhythmic activity of
the brain was first discovered by the great Russian physiologist Ivan Sechenov back in
1882 and described in the publication «Galvanic phenomena on the medulla oblongata
of a frog» (Sechenov, 1965). The German physiologist and psychiatrist Hans Berger
recorded the first human EEG in 1924 (Millett, 2001). Traditionally, EEG studies
the electrical activity of the brain in a frequency range above 1 Hz, but EEG rhythms
below 0.1 Hz, called DC-EEG or slow-change potentials, are also known (Murik, 2005).
When developing vibraimage technology (Minkin, 2017; 2020), was established the
correlation between the parameters of high-frequency vibraimage signals and EEG signals
for a person in an active state, such as stress or aggression. In a comparative analysis of
vibraimage (VI) and EEG, it is necessary to take into account that VI signals are lower
frequency than electrical signals due to mechanical inertia of movements. The time
constant of any biomechanical movements in humans determined by Nikolai Bernstein
in 0,1 seconds limits the upper frequency in the spectrum of vestibular movements of
10 Hz (Bernstein, 1967). At the end of the last century, Soviet scientists developed a new
scientific field — space medicine, combining science and practical research for training
astronauts. Several developers, including cardiologists R. M. Baevsky, L. V. Chireikin
and A. N. Fleishman (Baevsky et al., 2001), together with their teams, developed a twocircuit model of heart regulation based on the study of heart rate variability (HRV).
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The main goal of space medicine was to assess the activity, behavior and functional
capabilities of a person in various conditions, including in the absence of gravity.
One of the elements of the study of cardio intervals is spectral analysis. Through fast
Fourier processing of HRV signals, various maxima were established in the resulting
spectrograms. Each of the maxima obtained by spectral processing of cardiac activity
signals indicates the presence of chronobiological rhythms of cardiac activity in
certain frequency regions. One of the most pronounced rhythms of cardiac activity
as a chronobiological signal (Halberg, 1987) was detected in the region of very low
frequencies, the period of such fluctuations is approximately 30–60 seconds. Most of
the previous studies on the relationship between cardiac and brain activity have been
performed in the analysis of the cardiac signal and EEG (Billones et al., 2018). Despite
a considerable amount of work in this direction, no clear correlation between brain
and cardiac activity was previously revealed, although it is known that the brain is the
main consumer of oxygen in the human body. One explanation for the lack of results
is that EEG technology has significant limitations in the study of brain activity, as it is
not intended to study a person in a free state. Most of the comparative studies of EEG
and ECG signals were carried out in sleep or other restricted conditions of a person
(Ako et al., 2003; Messik et al., 1987; Billones, 2018).
The aim was a comparative study of human brain activity under normal working
conditions while working at a computer and a desktop while synchronously recording
physiological signals of HR, HRV and VI.
Materials and Methods

To determine the correlation between the signals of cardiac and brain activity, ECG
and VI signals were studied in four different PPS of one subject. The ECG signal was
obtained using 4 leads of the ECG Dongle electrocardiograph (ECG Dongle, 2020). The
signal of brain activity based on the vestibular-emotional reflex (Minkin&Nikolaenko, 2008)
was recorded by the Vibraimage PRO10 vibraimage system (Vibraimage PRO10, 2020).
The duration of physiological signals measurement in each PPS was 600 seconds. All PPS
characterized different brain activity of the user at one workplace at the computer. In each
PPS, 10 measurements of physiological signals were performed. The first PPS (1PPS)
characterized the user in the active mode of working at the computer. The second PPS
(2PPS) characterized the rest mode of the user looking out the window at the courtyard
with a slowly changing environment, passing cars and walking pedestrians. The third PPS
(3PPS) characterized the subject sitting in the workplace with his eyes closed. The fourth
PPS (4PPS) characterized the subjects being tested on a computer with periodic stimulus
presentation by the VibraMI program (Minkin&Nikolaenko, 2017; VibraMI, 2020).
Results

Consider the data of a comparative analysis of ECG and VI signal spectrograms
captured from one subject placed in various psychophysiological states. Capturing of
the both ECG and VI signals practically do not limit the physical activity of a person;
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therefore, it can be captured under any conditions. The ECG signal was captured using
an ECG Dongle electrocardiograph (ECG Dongle, 2020), and the vibraimage signal was
captured using the Vibraimage PRO10 system (Vibraimage PRO10, 2020).
Figures 1 and 2 show examples of Fourier spectrograms processed from HRV
cardio signal (fig. 1) and VI signal (fig. 2) for a programmer who is actively working
on a computer. Figure 3 shows a typical histogram of heart rate distribution (HR)
during 600 seconds testing and the average value of the HR and the standard
deviation of HR.
Note that the maximums of HRV and VI spectrum signals obtained simultaneously
for one PPS do not coincide along the horizontal axis (the period of physiological
process) and the general character of curves is different, also a maximums shift along
the time axis.

Fig. 1. Spectrogram sample obtained by fast Fourier transformation (FFT)
of cardio signal HRV

Fig. 2. Spectrogram sample of fast Fourier transformation for a PPS signal obtained
by VI technology
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Fig. 3. HR density distribution in 600 seconds testing

Mathematical data for comparative studies of brain and cardiac activity are shown
in tables 1–3.
Table 1
Change in heart rate parameters in a study of 4 various PPS
HR

Avg(M), s

ϭ(M), s

Avg(ϭ), s

ϭ(ϭ), s

Min(M), s

Min(ϭ), s

1PPS (Synchro)

0,921

0,022

0,062

0,006

0,921

0,921

2PPS (Active)

0,893

0,021

0,061

0,007

0,865

0,865

3PPS (SCE)

0,929

0,017

0,049

0,002

0,909

0,909

4PPS (SOE)

0,964

0,028

0,058

0,007

0,927

0,927

Table 2
Change in HRV parameters in the study of 4 various PPS
HRV

Avg(max)

ϭ(max)

Avg(fft)

ϭ(fft)

Min(max)

Min(fft)

1PPS Synchro

17,100

7,342

26,635

0,897

17,100

26,635

2PPS (Active)

83,347

64,676

46,168

2,143

34,950

44,652

3PPS (SCE)

137,489

41,333

44,401

7,669

78,680

35,585

4PPS (SOE)

87,174

56,437

31,103

4,438

30,260

25,217
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Table 3
Change in BAP parameters in the study of 4 various PPS
ϭ(max)

Avg(fft)

ϭ(fft)

28,100

4,293

35,981

2PPS (Active)

49,726

5,114

3PPS (SCE)

63,593

4PPS (SOE)

62,596

VI

Avg(max)

1PPS (Synchro)

Min(max)

Min(fft)

1,832

28,100

35,981

41,401

2,608

43,739

39,104

18,055

50,875

3,522

39,325

46,974

11,937

51,950

5,209

39,325

45,764

Table 1 clearly enough shows that each of PPS is characterized by its own HR period,
estimates Avg (M) and Min (M), and various mathematical estimates of the HR period
confidently confirm the differences between the PPS.

Discussion

Figures 4 and 5 show the results of measuring the parameters of cardiac and brain
activity in the form of graphs of the average values of the signal parameters from
tables 1–3.
From figures 4 and 5 it follows that when testing without external synchronized
stimuli. the dependences of heart rate and VI on different PPS states are quite close
and change unidirectional. However, the presentation of periodic external stimuli violates
this trend, the heart rate period increases, and the period of the vibration image signal
decreases. While the change in the HRV signal period in the VLF range is completely
opposite to the change in the heart rate period. That is, in the experiment, there is no
relationship between the variability of the pulse and its average value. Thus, with the
free functioning of the human body, heart rate is proportional to PMA. So the increasing
of brain activity frequency in the VLF range imposes more active work on the heart.
Moreover, the human brain recognizes the external rhythm of presentation of information
imposed on it and adapts to it independently, but in this case, it does not require activation
of cardiac activity, since these artificially imposed rhythms do not require more energy
for the brain to work.
The result obtained is new and quite interesting, at least previously, researchers
engaged in a comparative analysis of brain activity by comparing EEG and ECG
signals could not get a clear correlation between the studied physiological signals
(Billones et al., 2018). We believe that the period of brain activity is one of the
most informative chronobiological human rhythms. The frequency and period of
brain activity in the VLF range depend on the brain load, conscious and unconscious
processes in the human body. The adaptation of the rhythm of brain activity to the
stimulus evoked requires more detail study. The established relationship between
cardiac and brain activity opens up new possibilities for the study of human physiology
and psychophysiology.
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Fig. 4. Comparative analysis of the period
of brain activity, defined by VI and HR for
4th various PPS

Fig. 5. A comparative analysis of brain
activity period, defined by VI and HRV
for 4th various PPS

One can discuss various options why vibraimage is more informative in indicating
brain activity than other neuroimaging technologies. We believe that vibraimage allows
better detection of brain activity in the VLF range, due to mechanical filtering of high
frequencies from head vibration and high physiological information content of vestibular
signals, so high-frequency processes have less noise impact on the VLF range for
vibraimage compared to other technologies. Studies have shown the objective capabilities
of vibration imaging technology to study not only physiological processes, but also the
work of human consciousness. The results obtained need confirmation, but probably
make it possible to refute well-known statement of Penrose (Penrose, 1994) that the
development of new physics is necessary to understand the processes of consciousness.
Most likely, the continuation of work on the study of consciousness and brain activity
by vibraimage technology is sufficient for this.
Conclusion

1. Vibraimage technology informatively detects the chronobiological processes of
brain activity and changes in PPS in the VLF range.
2. Presentation of evoked stimulus in the VLF range forms the brain activity frequency
close to the frequency of the evoked stimulus.
3. The correlation between the period of brain activity and heart rate allows revising
well-known schemes of cardiac activity regulation.
4. The study of brain activity using the analysis of vestibular signals by vibraimage
technology has strong advantages over the well-known technologies of EEG and ECG
signals processing.
5. Vibraimage technology is just beginning its journey in biomedical applications.
It is necessary to expand research and confirm the data by independent researches.
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Abstract: The prevalence of mental emotional disorders such as anxiety, depression, and chronic
fatigue is increasing. In particular, attention deficit in children — hyperactivity disorder (ADHD),
autism disorder (Autism Spectrum Disorder) and the prevalence of elder depression is on the
increasing trend. Early detection and appropriate treatment of these mental and cognitive-related
diseases is required, because is urgently required to have an easy and convenient new screening
test that can complement the current diagnostic system. Mind-in (vibraimage) is a technique for
objectively evaluating the psychophysiological state by shooting a micro-movement change with
a PC camera for one minute to measure the vertical equilibrium of the head. Said phenomena named
vestibule-emotional reflex and based on vestibule system operation.
Keywords: Mind-In, Depression, Anxiety, ADHD, Adrenal Fatigue, vibraimage

The total number of mind-in measurements (Kim&Kim, 2018) based on vibraimage
technology (Minkin, 2017; 2020) conducted from 2019 to 2020 is 1,077 times in
Gangnam Major Hospital, Seoul. This number included a patient measured several times.
I present the report on several examples that provides typical information about patients.
Mind-in (vibraimage) is a technique for objectively evaluating the psychophysiological
state by shooting a micro-movement change with a PC camera for one minute to measure
the vertical equilibrium of the head. Said phenomena named vestibule-emotional reflex
(Minkin&Nikolaenko, 2008) and based on vestibule system operation.
Among patients with depression, anxiety disorders, chronic fatigue, and ADHD, Mindin measurements were used to monitor the state of change before and after treatment.
Seven of the nine cases were very effective as an objective indicator of the psychological
variables of the mind-in-mind was a treatment improvement. The other two cases were
somewhat inconsistent with the patient’s symptoms or other tests. It is determined that
the clinical feasibility as a very convenient auxiliary tool for screening and monitoring
of depression and anxiety disorders, ADHD patients in primary care.
Result

Case 1: 48-year-old female patient who showed increased autonomic nervous system
indicators and cortisol hormone levels during the month due to changes in concentration
before and after the use of brain function improvers and improved indicators showing
concentration in ind-in.
After prescription of Adrenal reinforcement to supply lowered adrenal hormone,
Tyrosin to increase sympathetic nerves and concentration and the Declage of growth
Citation: Kyongchol Kim (2020). Clinical Cases Review of Vibraimage (Mind-in®) Applications. Proceedings
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hormone, a month later, fatigue and concentration have been restored. The patient said,
“I feel less cold and sleep well!” Energy scores have risen significantly by functional
foods without medication. (See the above graph for a mind-in result example at the
right side).
Brain fatigue and concentration get much better than when visiting the hospital for the
first time after treatment. Mind-in is used as a supplementary in the medical environment.
Because this program can figure out brain fatigue and concentration index that cannot
be covered by HRV tests.
We can show patients that in a month, indicators like brain fatigue and concentration
have improved. Therefore this test has the advantage of being much more reliable.

Case 2: 10-year-old boy who came to the hospital with Adrenal fatigue during ADHD
treatment and had an improvement in indicators showing concentration and hyperactivity
in the mind- in for a month using a fatigue modifier.
After prescription of hormone-free adrenal nutrition and Thyrosine, energy levels has
recovered significantly after a month.
The patient is with low concentration and high Aggression in the early stages of his
visit to the hospital. After a month of treatment, we were able to see the results with
improved Concentration and reduced Aggression. After the treatment, the parents were
satisfied and said, “He feels much better, less tired, and sleeps well. Above all, he’s
gotten a lot brighter!”
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Case 3: 11-year-old boy who had symptoms such as fatigue and constipation during
the course of ADHD treatment, and improved some of the indicators of the mind-in in
the course of neurofeedback treatment, fatigue-improving agent, and intestinal microbial
treatment.
After intestinal microbial treatment and adrenal strengthening treatment for about
a month, this child has improved concentration and hyperactivity compared to the
beginning.
We used to rely on questionnaires to evaluate the psychological part. But now both
patients and guardians are satisfied because the results of the mind-in measurement can
visually show the effectiveness of the treatment.
Case 4: 17-year-old boy who was diagnosed with depression, and had improved
some of the mind-in’s indicators over the 3 months that improved depression through
treatment such as TMS.
After brain-stimulating TMS. 15 times and the prescription of Seroxat Tab for the
treatment of depression which helps sleep disorder, BDI score was decreased from 23
to 8 points. The depression has improved. The Seroxat tab has been stopped and changed
to tryptophan Supplements.
Mind-in result was shown through cumulative data during treatment period, significant
improvement in brain fatigue over the early stages of the visit.
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There was shown with stability of anxiety and better self control (self-inflicted, the
explosive temperament has been reduced).
Case 5: 33-year-old female patient who was diagnosed with depression after receiving
breast cancer treatment. Depression was improved through treatments such as TMS,
and there was some improvement in the index of the mind-in during the same period.
After taking TMS and adrenal reinforcement and Tryptopahn supplement, mind-in
results were greatly improved comparing to before and after the treatment reaching
a normal range of concentration and depression parameters:
• Concentration: Low →  Normal improvement;
• Depression: Caution →  Normal improvement.

Case 6: 19-year-old male student, some indicators of mind-in indicating, such as brain
fatigue, concentration and stress before and after SAT, were improved.
Case 7: 7-year-old boy, diagnosed with a tic disorder, and treated with TMS, has
improved some indicators such as brain fatigue and concentration.
At first, it was difficult for the patient to come to unfamiliar hospital.
However, after the TMS treatment, many of the symptoms of tic disappeared
and dosage was reduced.
Case 8: 13-year-old boy was diagnosed with Asperth Syndrome, and he had a bad bowel
and was tired, so he was mind-minded before treatment, but all indicators were normal.
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This patient has a major symptoms of fatigue, hard to concentrate even though taking
a lot of psychiatric medication. poor stomach and intestines, anxiety but wish to do well
in school.
Tests showed that sympathetic nerves were very high and energy was low. But maybe
it’s because the pathology isn’t deep, mind-in results do not show this. The brain’s fatigue
or concentration turned out to be normal that let us know the mind-in data is not well
utilized.
Case 9: 18-year-old female student who had nervous emotions such as anxiety
symptoms and perfectionism, and the autonomic nervous system was predominantly
sympathetic. However all indicators of mind-in are normal.
In some cases, mind-in has been successfully used as an objective indicator of
symptom improvement before and after treatment. As in Case 8 and Case 9.

There are cases where the indicators of symptoms or other tests are inconsistent
with the indicators of the mind-in. In particular, it is necessary to further increase the
indications of the mind-in by learning about the indicators of the negative signal hormone,
which is the chronic fatigue index.
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Conclusion

Provided study shows that vibraimage (Mind-in) method is possible to use as
monitoring tool for early detection or treatment of depression or anxiety disorders, ADHD
patients. Especially Mind-in method is effective for clinically treatment in brain fatigue,
stress, energy, concentration, vitality, etc.
There were differences in significant changes. However, in some cases, there are
discrepancies between the indicators of symptoms and other tests and the indicators of
mind-in, and it seems necessary to make efforts to analyze data that are more sophisticated
in future. In particular, it is necessary further increase the indications of person’s mind
through the learning of chronic fatigue indicators and adrenal hormone indicators.
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