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Abstract: A person’s conscious and unconscious responses are defined in reaction to the 
presentation of oppositional stimuli in the process of testing multiple intelligences. The un-
conscious response is measured with the use of vibraimage technology, which allows one to 
quantify the dynamics of the psychophysiological state (PPS). Statistical and mathematical 
methods demonstrate the expediency of using a periodic presentation of oppositional stimuli to 
control a person’s PPS. The quantitative characteristic, combining conscious and unconscious 
responses, demonstrates the high level of adaptive regulation and the desire to maintain psy-
chophysiological balance due to the efforts of human consciousness and physiological systems. 
It was also established that conscious and unconscious responses complement each other in 
the absence of intercorrelation. The developed methodology allows one to jointly analyze the 
process of conscious and unconscious responses, reducing them to a single characteristic of 
personality or psychophysiological state. The identified dependence of psychophysiological 
control allows one to reconsider the practical methods of conducting interviews and surveys, 
as well as the prediction of abilities, lie detection, and the more effective choice of stimuli 
sequences when conducting profiling.

Keywords: conscious, unconscious, vibraimage, psychophysiological state, vestibulo-emotional 
reflex.

The terms conscious and unconscious (Freud, 1900) are used by various 
researchers in related sciences and are often understood differently; therefore, we will 
first give our own definitions based on a quantitative assessment of these terms as 
psychophysiological characteristics. In this article, a conscious response is understood 
as verbal or nonverbal responses to questions presented in a Yes/No format, or the 
absence of an unambiguous response to the given question. An unconscious response 
is understood as the subject’s change in psychophysiological state (PPS), which is 
analyzed by vibraimage technology.

Vibraimage technology
Vibraimage technology (Minkin&Shtam, 2008; Minkin, 2017; 2018) converts 

streaming video into two different image components, reflecting the amplitude 
and frequency characteristics of vibrations and movements of objects in the 
frame. Vibraimage technology differs from other psychophysiological detection 
technologies in its use of statistical processing to obtain information about a person’s 
physiological characteristics. Traditional psychophysiological technologies use 
direct measurement of human physiological characteristics, such as pulse rate 
(Berntson, 1997; Baevsky&Chernikova, 2017), respiratory rate (Simoes, 1991), skin 
electrical conductivity (Ogorevc, 2013), electroencephalography (Tatum, 2014) etc. 
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for information about a person’s psychophysiological state. A direct physiological 
signal for vibraimage technology is a video image of a human head, and informative 
psychophysiological parameters are determined by mathematical and statistical 
processing of the streaming video signal.

The amplitude component of each vibraimage point (Minkin&Nikolaenko, 2008) 
is determined by the equation (1):
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Where: x, y — the coordinates of the point;
Ux, y, i — signal value at the point x, y in the i-th frame;
Ux, y, (i + 1) — signal value at the point x, y in the (i + 1) frame;
 N — is the number of frames for which the amplitude component of vibraimage 
is accumulated.

The frequency component of each vibraimage point (Minkin&Nikolaenko, 2008) 
is determined by the equation (2):
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where Fin — video signal processing frequency.

The amplitude and frequency components of vibraimages are parallel video 
streams similar in image format to the original video signal. Each frame of the 
amplitude and frequency component contains temporal and spatial information about 
the past of this video stream, limited in time by N, the number of frames of frame 
difference accumulation. Vibraimage technology transforms these video streams into 
the primary parameters of vibraimage (Minkin, 2017), which are then converted into 
the informative parameters of the investigated object depending on the purpose of 
the study. Vestibulo-emotional reflex (Minkin&Nikolaenko, 2008) is physiological 
reason of human head movement informativity.

The main characteristics of a person’s vibraimage that informatively reflect the 
psychophysiological state, were suggested to consider the parameters based on the 
mathematical expectation and standard deviation (SD) of vibraimage frequency 
component (Minkin&Myasnikova, 2017; Minkin, 2018), defined across a whole or 
partial frame limited by the image of the subject’s head. Earlier it was demonstrated 
that the average value of the expectation of a vibraimage characterizes a person’s 
energy expenditure (Minkin, 2009), and the SD of a vibraimage characterizes the 
information efficiency of a person (Minkin, 2018). The equation for calculating 
a person’s energy expenditure (E) using vibraimage technology based on the 
calculation of the average frequency of vibrations in a frame defined by equation (2), 
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reduced to the maximum input frequency of vibraimage Fproc, was first given by 
Minkin (Minkin, 2009).
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Where: Ec — value of energy consumed by a person;
Fi — value of the frequency component of vibraimage of the i-th element;
Fproc — main frequency of vibraimage processing;
n — number of pixels for photosensitive matrix.

The equation for determining a person’s current information efficiency (information 
characteristic) using vibraimage technology (4) has been described in previous articles 
(Minkin, 2018; Minkin&Myasnikova, 2017; VibraMI, 2018).
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Where: Ic — the current value of the information efficiency;
Fproc — the main frequency of vibraimage processing;
F — the average frequency of vibraimage;
Fi — the value of the frequency component of vibraimage of the i-th element;
n — number of pixels for photosensitive matrix.

Constant coefficients in equations (3) and (4) were experimentally determined 
in such a way as to bring the resulting numerical values to the measured physical 
quantity determined by alternative methods (Gorman E. et al., 2013; Ceaser, 2012). 
For equation (3), it was historically accepted to measure a person’s emitted and 
consumed energy in kilocalories per minute (Weir, 1949; Broderick, 2014). The 
efficiency of any system is determined in a percentage, and the constant coefficient 
for equation (4) was chosen so that the magnitude of the changes along the 
information axis (Minkin, 2018) is approximately equal to the magnitude of the 
changes along the energy axis for people who are in an active psychophysiological 
state. At the same time, for people in a depressed or any other psychophysiological 
state, the information coefficient of efficiency should not be negative. Since it is 
necessary to add only the physical quantities of the same name, then for the energy 
axis it is also bound to percentages or relative units. Based on accepted data on 
energy consumed by a person, energy consumption of 10 kcal/min is taken as 100%. 
Theoretically, a person’s energy consumption can exceed the specified value 
(Gorman E. et al., 2013; Ceaser, 2012), but only with active human movement. 
Vibraimage system is designed to measure the psychophysiological parameters 
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of a person in a quasi-stationary state, so the indicated physical units linked to 
percentages can be considered valid.

Based on changes in the information component (I ) and the energy component (E), 
the current psychophysiological state of a person is determined using formulas (5) 
and (6), respectively, proposed in previous works (Minkin, 2018; Minkin&Myasnikova, 
2017). It was also shown that when testing using a line-opposite questionnaire (LOQ), 
the results obtained by formulas (5) and (6) are quite close.

 dP2 = (Ii–1 – Ii ) + (Ei–1 – Ei ) (5)

Where: Ii–1 — the reference point of the information efficiency in a person’s initial state;
 Ii — the changed coordinate of the information efficiency in a person’s current 
state.
Ei–1 — the coordinate of the energy consumption in a person’s initial state ;
  Ei — the changed coordinate of the energy consumption in a person’s current 
state;

 dP1 = (Ii – Ii – 1) + 2 | Ei–1 – Ei | ∙ sin A (6)

Where:  Ii–1 —  the initial coordinate of information characteristics of a person 
in the i-th period of time;

 Ii — the final coordinate of information characteristics of a person 
in the i-th period;
 Ei–1 — the initial coordinate of energy consumption of a person in the i-th period 
of time;
 Ei — the final coordinate of energy consumption of a person in the i-th period 
of time; 

 sin A = (Ii – Ii – 1) /  (Ii – Ii – 1)2 + (Ei–1 – Ei )2 

In this paper, we investigated the results obtained by vibraimage technology when 
testing multiple intelligences (Gardner, 1983), so we will dwell on this term in more 
detail.

Multiple intelligences
Initially, human intellectual activity was understood as a single factor, called by 

Spearman (Spearman, 1904) and his followers as the “general” (g) factor. From this 
perspective, intelligence was viewed as an indivisible whole (Sternberg, 1975; Stein, 
2000). Gardner (Gardner, 1983) is an adversary of the theory of indivisible intelligence 
and of the test approach to the diagnosis of abilities, which in his opinion reflects the 
level of awareness that is positioned within the framework of a particular subculture. 
This framework contains the “learning/awareness” factor, but not ability parameters. 
At the same time, it is precisely the concept of “multiple intelligences” that allows for 
the exploration of the links between abilities and the methods of their implementation 
in various spheres of life. Gardner’s multiple intelligences are equal and independent, 
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though they also complement each other. This shows the integrity of a person’s mental 
organization. Each of the seven basic types of intelligence represent a certain way 
of interacting with one’s surroundings, reflecting a person’s abilities in a particular 
field of study. “It is evident that, with few exceptions, societies are not interested in 
“pure” intellectual competences: there are few occupational roles that the idiot savant 
of linguistic, logical, or bodily intelligence can perform. Rather, in nearly all socially 
useful roles, one sees at work an amalgam of intellectual and symbolic competences, 
working toward the smooth accomplishment of valued goals” (Gardner, 1983).

However, the seven-component model of multiple intelligence (MI) (in later 
works, the number of components cannot exceed 10–12 items, Gardner, 2008, 2011), 
from practical and methodological points of view, has disadvantages, including:

a) the absence of a dominant principle for MI profile structuring as a holistic 
phenomenon;

b) the uncertainty of the scientific approach, objectively reflecting the principle of 
structuring.

Fig. 1. structured and extended model of Gardner’s multiple intelligences 
(Minkin&nikolaenko, 2017)

VibraMI program (VibraMI, 2018), based on vibraimage technology, presents 
Gardner’s classification of multiple intelligences structured and expanded to include 
12 MI types (Minkin&Nikolaenko, 2017) (fig. 1), indicating the possibility of self-
realization in a certain professional field. Business-mercenary, ascetic-sacrificial, 
and bohemian-artistic types of MI have been added to Gardner’s classification. 
A questionnaire consisting of 24 questions diagnoses the rating of MI types based 
on the psychophysiological response and the conscious answers of the subject. The 
resulting profile of multiple intelligences can be viewed from the perspective of an 
individual profile of abilities, sphere of interests, and preferences.
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1. Review of conscious and unconscious stimulus response studies

Human mental activity is associated with obtaining information from different 
sources and at different levels (conscious and unconscious) of mental organization. 
The basis of any knowledge is the stimulus, which can also be obtained from different 
sources. In the works of Freud (Freud, 1900), the conscious level of the psyche is 
described as a representation that exists in our consciousness, and which we perceive 
as such. Accordingly, the unconscious can also be viewed as a set of representations 
(stimuli) that a person owns, but on a level not perceived by mental organization. 
If the conscious and unconscious are based on ideas formed as a kind of response 
to a stimulus, then they can be revealed using a certain stimulus. The analytical 
approach of Jung (Jung, 1971) in the form of a “collective unconscious” does not 
deny the fact that generational experience can be passed on to a specific person in the 
form of certain stimuli: latent, temporarily unconscious, or repressed into the sphere 
of the unconscious. The Jungian understanding of the unconscious can be found in 
other psychological schools that go beyond psychoanalysis. For instance, Assagioli’s 
concept of psychosynthesis (Assagioli, 1965) and his model of the inner world map, 
which focuses on the linguistic form of the reflection of the unconscious. It is worth 
nothing that regardless of the general orientation of a psychological school, the study 
of the conscious and unconscious affects the understanding that a person’s views are 
formed under the influence of certain stimuli that need to be investigated (analysis of 
dreams, associative series, speech activity, etc.).

Beginning with Freud’s classic works (Freud, 1900), psychology and 
psychophysiology began to pay considerable attention to the joint analysis of the 
conscious and unconscious components of human behavior. Most research in the 
field of psychology and medicine analyzes the mechanisms of consciousness and 
the unconscious when analyzing or solving practical problems, such as the learning 
process (Cleremans, 2014). Another portion of the research analyzes a person’s 
behavior and his reaction to the presentation of individual stimuli (Eimer, 2002; 
Fahrenfort, 2009; Railo, 2012). Starting with the classic work of Darwin (Darwin, 
1872; Dimberg, 2000; Janssen, 2009), much research has been devoted to the study 
of conscious and unconscious reactions’ influence on the facial expressions of people 
demonstrating aggressive and depressive behavior. If researchers of the conscious 
and unconscious try to find common patterns and an understanding of the processes 
taking place, they are predominantly occupied with qualitative analysis and avoid 
obtaining and analyzing experimental data (Baumeister&Bargh, 2014; Bargh, 2014). 
Some medical technologies, such as the analysis of heart rate variability, are quite 
advanced in the study of unconscious or physiological processes (Berntson, 1997; 
Baevsky&Chernikova, 2017), but they do not take into account a person’s conscious 
response, which limits their use to medical tasks only. Moreover, most researchers of 
the conscious and unconscious use different terminology to describe similar processes 
(Herzog, 1991; Edwards & Jacobs, 2003).

Thus, the main task, which has not been solved at the modern level of research 
of conscious and unconscious processes, is the development of a methodology that 
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allows for the joint analysis of these processes and concentrates the processes of 
consciousness and unconscious reactions together into personality diagnostics or 
a psychophysiological state.

The approach we propose differs somewhat from the traditional general reasoning 
about the conscious and unconscious or individual studies on separate physiological 
processes as manifestations of the unconscious. Closest to our view of the existing 
problem is the classic work of Wiener (Wiener, 1948) and the works of Bernstein 
(Bernstein, 1967), which laid the foundations of modern cybernetics and biomechanics. 
The cybernetic approach to man as a physical object leaves no room for abstract 
assessments and definitions. In our understanding, the conscious response of a person 
is understood in the form of conscious decisions, for example, in the form of verbal 
or non-verbal responses to presented stimuli. In our opinion, an unconscious reaction 
is characterized by a change in a person’s physiological parameters, but for a correct 
assessment of the unconscious reaction, the integral physiological characteristics 
should be measured, rather than the local characteristics associated with the work of 
individual physiological systems. This approach to a person as an object of study is 
used in psychophysiological lie detection (Baur, 2006), where researchers analyze the 
signals of individual physiological systems, and the result is obtained by processing 
different physiological signals together. However, local time signals of a limited 
number of sensors used in traditional psychophysiological lie detection cannot provide 
an extensive aggregated picture of the changes in a person’s psychophysiological 
state, which is provided by the matrix principle of obtaining information by means of 
vibraimage technology (Minkin, 2017).

2. Methodology for determining conscious and unconscious responses

The results of psychophysiological testing are analyzed using the data obtained 
by VibraMI program (VibraMI, 2018) to determine the multiple intelligence profile. 
In order for the reader to understand the results, we must describe in detail the testing 
method and elaborate on the structure of the questionnaire, which are generally 
described in various articles (VibraMI, 2018; Minkin&Nikolaenko, 2017). Testing of 
multiple intelligences involves the sequential presentation of 24 questions and stimuli 
images on a monitor screen in front of the examinee . Images of stimuli are chosen in 
such a way as to enhance the relevance of the presented questions. The sequence of 
presented questions is linearly oppositional, where 24 questions are grouped in pairs 
and each pair of opposing questions refers to a specific type of multiple intelligence 
(Minkin&Nikolaenko, 2017). The linearity of the questionnaire is determined by 
the linear increase in the level of extroversion inherent in each type of intelligence, 
whereas opposition is observed in the presentation of opposite questions in a pair, 
aimed at determining a person’s response to each type of intelligence. Another 
principle of oppositional use of the questionnaire is the symmetrical arrangement of 
opposite types of multiple intelligences relative to the center of the questionnaire. 
In fact, the first four types of intelligence — intrapersonal, philosophical, logical-
mathematical, and business — are the opposite manifestations of the interpersonal, 
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creative, verbal-linguistic and ascetic types of MI respectively. Thus, the questionnaire 
in use has a double opposition structure, within each type of intellect and between 
opposite types of MI. In addition, it should be kept in mind that of the proposed 
12 types of MI, only eight are independent, since the first four and last four types 
of MI are the opposite manifestations of the same human characteristics. However, 
since psychology has historically used opposing characteristics as conditionally 
independent, we will not break with the established tradition.

2.1. Structure of line-opposite questionnaire

In psychophysiology, it is known that the final psychophysiological response (PPR) 
of the subject depends not only on the presented stimulus, but also on the sequence 
of stimuli presentation (Baur, 2006). Therefore, we will dwell in greater detail 
on the structure of the presentation of each stimulus in VibraMI program using 
the example of the second question from the G12 questionnaire (VibraMI, 2018): 
<RQ delay = ”5” length = ”7” text_delay = ”1” text_length = ”0” img = ”images/
G12/02.jpg” sign = ”–1” > Talking to strangers is usually a comfortable task<

We will examine the conditional scheme of stimuli presentation in VibraMI 
program, including the sequential presentation of three questions and stimuli 
(images), given in figure 2. The Qi parameter shows the amount of time that 
the question was presented, and the Ti parameter shows the amount of time that 
the stimulus-image was presented, which enhances and explains the question 
asked. Ri shows the subject’s response time to the question asked, which can be 
significantly less than the Qi interval (as in the case of Ri-1), approximately equal 
to Qi (as in the case of Ri), or even exceed the time of Qi, depending on a testee’s 
speed of response to a question.

Fig. 2. Diagram of questions and stimuli presentation

In VibraMI program, it is proposed that the questions and stimuli presented 
are conditionally divided into control and relevant stimuli, analogous to classic lie 
detection. Even-numbered questions are relevant and are expected to be answered 
with NO by subjects who have developed a type of intelligence corresponding 
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to the presented stimulus. Odd questions are control questions, and are expected 
to be answered with YES by subjects who have developed a type of intelligence 
corresponding to the presented stimulus. The determination of the PPR occurs 
during the entire test, and it is assumed that the PPR corresponding to the presented 
stimulus begins from the moment the question and image of the stimulus on the 
monitor screen appear. A few seconds (depending on the length of the text) are 
necessary for the subject to read the question, then seven seconds are given for 
a conscious answer in the Yes/No format, then the text of the question disappears, 
but the unconscious response to the presented stimulus is still being measured. If an 
answer of Yes or No is not received, then this is considered to mean that the subject 
cannot decide on an answer. After the text of the question disappears, there is five 
second pause in order to minimize the effect of the change in the PPS from the 
previous question to the next one. After this pause, an image of the next stimulus 
appears on the screen and the analysis of the psychophysiological response to the 
next question begins.

VibraMI program allows the user to adjust the specified delays independently in 
the text of the questionnaire while taking into account the following factors specified 
by the program developer regarding the default settings:

– It is preferable to minimize total testing time, since it is assumed that the subject’s 
fatigue negatively affects the information content of the PPR (Minkin&Nikolaenko, 
2017). With the existing settings, the total test time, which includes 24 questions, is 
just over six minutes (381 seconds).

– Vibraimage technology uses the principle of the accumulation of frame 
difference for analysis of the PPS. Using the default settings, the accumulation time 
is 10 seconds, therefore, the result of calculating the parameters of the PPS carries 
information about 10 seconds of the subject’s previous state, and the change in the 
PPS itself has a certain time lag. Therefore, it is preferable to have a pause between 
the presented stimuli in order to minimize the influence of the previous stimulus on 
the next one. Given this factor, it is necessary to increase the pause between tests, 
however, this contradicts the previous factor.

The choice of optimal time intervals during testing is a rather important 
characteristic that can significantly impact the results. At the same time, it is rather 
difficult to test the optimality of the settings, since testing a single person with 
different time settings will not reveal the effect of time settings on the result, since 
repeated presentation of the same stimuli will give different PPR, and the effect of 
this factor on the result will be more meaningful than the effect of temporal settings. 
In this study, we used the default time intervals specified in VibraMI program.

2.2. Information and energy characteristics of a psychophysiological state

Equations (3) and (4) for determining the information and energy characteristics 
of a subject using vibraimage technology are given in the introduction of this article. 
From the point of view of data analysis, we are primarily interested in two types 
of dependencies of these characteristics: the direct relationship between information 
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and energy characteristics (information efficiency and energy consumption) during 
testing, and the temporal dependence of these characteristics during testing. VibraMI 
program builds the dependencies obtained during testing, which are individual for 
each subject. Figure 3 shows an example of the dependence of changes in a subject’s 
information and energy parameters in scales reflecting the information efficiency (%) 
and the energy consumption.

Fig. 3. Changes in information and energy characteristics in the scales of information 
efficiency (I) and energy consumption (e)

In the paper from Minkin and Myasnikova (Minkin&Miasnikova, 2017), it was 
proved that the predominant relationship between information and energy parameters 
has an inverse correlation, which in general follows from figure 3.

Figure 4 shows an example of the time dependence of the subject’s information 
and energy parameters.

Fig. 4. time dependence of changes in information and energy characteristics  
in the process of testing MI
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The crosses in figure 4 indicate the time of the next stimulus presentation in 
a sequential line-opposite questionnaire. From Figure 4 it follows that the time 
for presenting a new question most often does not coincide with the moment of 
changing the direction of each characteristic studied, meaning that there is a certain 
psychophysiological time lag that exists for both the information and energy 
components. We hope that the typical information-energy dependencies depicted 
in figures 3 and 4 will aid the reader in understanding the following research 
material.

2.3. The time dependence of the change in psychophysiological components

Equations (5) and (6) for determining the psychophysiological state of the 
subject were given in the introduction of this article. Of course, we know Norbert 
Wiener’s definition that “Information is information, not matter or energy” 
(Wiener, 1948). We clarify that this definition does not exclude a relationship 
and transition between these concepts, for example, implemented for the basic 
formula of the theory of relativity E = mc2 (Einstein, 1905). In Minkin’s paper 
(Minkin, 2018), it was suggested that the information and energy components of 
a person’s psychophysiological state are interconnected and determine a person’s 
overall psychophysiological state. Naturally, for the joint processing of these 
characteristics, it is necessary to bring these different values to one dimension, 
which is determined as a percentage of the possible maximum for each value. 
Despite the seeming simplicity of this approach, it should be noted that the authors 
are not familiar with scientific publications linking information and other physical 
quantities, except for some articles in theoretical physics (Toyabe, 2013) and 
Simonov’s research (1986).

Shannon’s work (Shannon, 1948), a classic approach to information laid the 
foundations of modern information theory and does not link information with other 
physical quantities.

The general structural equation (7) for determining any emotion was proposed by 
Simonov (Simonov, 1986):

 E = f  [P, (In–Is), …] (7)

Where Simonov proposed the following for emotion calculation:
E — emotion, its degree of quality and sign;
P — the strength and quality of the current need;
 (In-Is) — assessment of the probability (possibility) of satisfying the need on the 
basis of innate and ontogenetic experience;
In — information about the prognostic means necessary to satisfy the need;
Is — information about the means that the subject has at the moment.
At the same time, Simonov frankly wrote in the conclusions of his work (Simonov, 

1986): “We are far from the intention to draw practical conclusions from the 
theoretical ideas we develop.”
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We believe that the equation for determining emotions (or rather the 
psychophysiological state) proposed by Simonov is not as far away as he thought 
from practical implementation. However, it is necessary to understand his equation in 
another way, considering the person as an object of measurement and determining the 
information and energy costs of the person directly tested. Then the equation (7) can 
be transformed into the equations (5) or (6) which allow for the practical measuring of 
the current psychophysiological state.

A typical time dependence of the unconscious, or in our understanding of the 
psychophysiological response of a subject when testing MI, is shown in figure 5.

Fig. 5. An example of the time dependence of a subject’s current psychophysiological response

In the time dependence of the psychophysiological response shown in figure 5, 
calculated using formulas (5) and (6), the points of presentation of the next 
stimulus are indicated by dots. From this dependence, it follows that the shift in 
the direction of change of the PPR does not always coincide with the moment of 
stimuli change.

3. The results of the study of conscious and unconscious responses 
to the presented stimuli

The majority of well-known scientific papers summarize the results of 
studies of a conscious reaction to periodic stimuli given in psychological 
and psychophysiological questionnaires (Baur, 2006) or to single stimuli in 
psychophysiological studies (Railo, 2012; Van den Noort, 2003). However, the joint 
quantitative analysis of conscious and unconscious responses to stimuli has been 
rather poorly studied. In this paper, we will try to evaluate a person’s conscious 
and unconscious response to a stimulus using uniform standard processing and 
statistical approaches. To do this, we will carry out mathematical processing of the 
experimental results of MI for tested subjects upon presentation of a line-opposite 
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questionnaire using VibraMI program. The MI profiles obtained as a result of testing 
and analyzed earlier (Minkin&Nikolaenko, 2017) are not investigated in this article, 
since this is not the goal of the present work.

3.1. Materials and Methods

In this paper, the results of MI testing for groups of 512, 167, and 62 tested subjects 
are provided. Processing was done by VibraMI program (VibraMI, 2018). The 
aforementioned groups were tested in the Russian Federation in 2017–2018. Initially, 
VibraMI program did not connect the timing of the psychophysiological response to 
the questions asked. Therefore the study of the conscious response (not requiring the 
time connection of psychophysiological reactions) will be demonstrated on the basis 
of 512 test results. Most of the research on the unconscious (psychophysiological) 
response was conducted on the basis of 167 and 62 test results. The source data and 
the full results of processing the data from multiple intelligence testing are given in 
the appendices to this paper. During the study, two changes were made to VibraMI 
program. The first change was made after conducting 345 studies, adding a time tag 
to the program for all measured parameters. After 512 tests were conducted, stimuli 
were changed in the pairs of questions 3–4 and 21–22 and a base with 62 test results 
was added with a modified questionnaire.

Characteristics of tested group
In the course of our research, we studied 574 people ranging in age from 14 

to 55 years. The average age of the test subjects was 24.3 years. The level of 
education ranged from incomplete general secondary (high school students) 
to graduates of higher education (university graduates, as well as people with 
a postgraduate degree). The study included 142 secondary school students, 
40 students in vocational school, 281 college students, 111 people who have 
completed secondary, vocational, or higher education, 7 of whom hold an advanced 
degree. The subjects’ fields range from the humanities (musicians, philologists, 
linguists, journalists) to classical technical specialties (accountants, economists, 
programmers, engineers). 534 of the subjects were law-abiding citizens who 
had never faced criminal prosecution, and 40 had faced prosecution. The ethnic 
composition of the subjects is as follows: 70% European Russian; 25% Caucasian 
Russian; 5% citizens of foreign countries.

3.2. Subjects’ conscious response to stimuli related to oppositional types 
of intelligences

As mentioned earlier, when testing MI with VibraMI program, 24 questions are 
presented to the subject. He can answer Yes or No, or he may fail to answer a question 
if he does not know which answer corresponds to his understanding of the question. 
The correlation matrix between conscious answers to 24 questions by 512 subjects is 
given in table 1.
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Table 1
the correlation matrix of conscious responses to 24 questions, obtained from 512 test 

subjects (correlations (P) higher than 0.2 in absolute magnitude are shown)

The expected result for a conscious response to opposite stimuli was the presence 
of a negative correlation, highlighted in the diagonal in table 1, between centrally 
symmetric (similar in meaning) questions (1–24, 2–23, etc.) for the first and 
last four MI types (negative values on the matrix diagonal). The result given in 
Table 1 partially confirmed the expectations, however it showed a large number 
of superfluous correlations and the absence of a predicted correlation between 
questions 3–22 and 4–21.

Upon receipt of the final conscious response corresponding to each type 
of intelligence, a conscious response for every question is processed using 
equation (8):

 Pc = Po – Pe (8)

Where: Pc — the numerical value of the final conscious response in %,
Po — the numerical value of the conscious response to an odd question in %,
Pe — the numerical value of a conscious response to an even question in %.

The calculation according to equation (8) is explained by the fact that in the line-
opposite questionnaire used, the first (odd) question relating to each type of intelligence 
has a conditionally positive value for the subject (it is anticipated that a reply of Yes 
indicates a positive attitude toward this type of MI and the presented stimulus). The even 
question following it has a conditionally negative value for the subject (it is anticipated 
that a reply of No, also indicates a positive attitude toward this type of MI but a negative 
attitude toward the presented stimulus). Thus, the answer Yes to the first question and 
No to the second question gives the maximum positive conscious response (100%) to 
this type of MI. For maximum continuity of the conscious response, the developers of 
VibraMI program proposed the following system for evaluating the conscious response 
for each type of intelligence, given in table 2.
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Table 2
the system of conscious response assessment for each type of intelligence

Reply Y ; n Y ; – – ; n Y ; Y – ; – n ; n – ; Y n ; – n ; Y

Pc; % 100 75 75 60 50 40 25 25 0

In table 2, the answer “Yes” is indicated by the symbol Y, the answer “No” is 
indicated by the symbol N, and the lack of a choice between Yes and No is indicated 
by a dash (–).

The correlation matrix of the conscious responses for each type of intellect, 
recalculated with regard to the proposed rating system for 512 data points, is given in 
table 3.

Table 3
Correlation matrix of conscious responses for MI types obtained from 512 subjects (P > 0.3)

In the resulting correlation matrix for 12 types of MI, almost all random 
correlation dependences between independent types of MI disappeared, with only 
the negative correlation between opposition types of MI remaining in the diagonal. 
The only positive relationship was between the musical-rhythmic and artistic-
bohemian types of MI, which is understandable since the artistic-bohemian type 
of MI, which is absent from Gardner (Gardner, 1983) and proposed by Minkin and 
Nikolaenko (Minkin&Nikolaenko, 2017), needs correction of both its name and 
stimuli. Our discussion of the need and effectiveness of such a correction will be 
presented in the next section. At this stage, we state that in the resulting correlation 
matrix of the conscious response, there is no expected connection between 
MI types 2 and 11 (ET-AB), and there is an superfluous positive connection 
between MR and AB.

The lack of connections in a conscious reaction between conditionally oppositional 
but relatively closely located types of MI (5–8; 6–7) was predicted in the research 
of Minkin and Nikolaenko (Minkin&Nikolaenko 2017), so this assumption was 
experimentally confirmed.
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3.3. Unconscious (psychophysiological) responses to successive questions. 
Determining the optimal algorithm that characterizes an unconscious 
response

VibraMI program used in this work allows one to independently calculate 
a subject’s conscious and unconscious reaction to the stimulus presented, and then 
builds an MI profile depending on the data obtained on a given subject’s conscious 
and unconscious responses. A subject’s unconscious or psychophysiological response 
to the presented stimuli is determined by vibraimage technology (Minkin, 2008; 2017) 
based on the two main characteristics of information and energy (Minkin, 2018). 
First we will examine the correlation matrix for the psychophysiological responses 
of 512 subjects during a line-opposite questionnaire containing 24 questions and 
stimuli. It should be noted that the analysis of the subject’s unconscious reaction 
gives the researcher a much greater scope for analyzing the results, since the subject’s 
unconscious reaction is determined by the time dependencies obtained, as shown in 
figures 4 and 5. At the same time, different PPR results can be obtained not only 
when taking into account various formulas, but also when choosing different time 
intervals for analysis. As a criterion for choosing the optimal setting of the algorithm 
for determining the PPR, we propose to consider the maximum negative correlation 
coefficient between adjacent questions given in table 4.

Table 4
Correlation matrix for unconscious responses (24 answers) from 512 subjects (P > 0.2)

At first glance, table 4 shows that the correlation matrix, determined by 
unconscious reaction, is significantly different from the correlation matrix determined 
by an unconscious reaction that is shown in table 1. In the correlation matrix for 
the unconscious reaction, there is only a negative correlation between neighboring 
questions, and it is about the same both between opposing questions within each 
intelligence and when moving from questions of one type of MI to the next. The 
average value of the Pearson negative correlation coefficient between neighboring 
responses, as defined in table 4, will be –0.43371.

The fact that the correlation in the last lower pair of the diagonal amounts to a value 
significantly lower than the average (–0.16137, not shown in table 4, since P > 0.2) 
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is explained by a purely psychological effect and the subject’s desire to finish the 
testing as soon as possible. Naturally, according to subjects’ psychological settings, 
the beginning and end of testing are somewhat different from the middle, even for 
relatively short tests. Therefore, there is a small pause (5 s) before the presentation 
of the first stimulus at the beginning of VibraMI testing. At the end of testing, there 
is also a pause before the presentation of the result, but since the subjects knows the 
number of questions in advance, the pause at the end cannot eliminate the natural 
change in the subject’s psychological state.

Let’s slightly change the method of calculating the PPS and move on from the 
measurement of the PPS between the moments when the stimulus is presented to 
the measurement of the PPS by the maximum interval within the time a stimulus is 
presented. In this case, the correlation matrix shown in table 5 has slightly higher 
values of negative correlation between adjacent PPRs. The average value of the 
Pearson negative correlation coefficient between neighboring questions, as defined in 
table 5, will be –0.56647.

Table 5
the results of the correlation matrix of the unconscious responses (24 answers) obtained from 

167 subjects (P > 0.3). Maximum response to stimulus within every time interval

At the same time, the overall picture of the correlations given in tables 4 and 5 
is almost unchanged. Let’s try to clarify the result. It is obvious that the tables show 
a high negative correlation between opposing questions within each type of MI. 
However, the high negative correlation between neighboring questions concerning 
different types of MI, at first glance, is surprising. What could be the cause of this 
phenomenon? To understand the result, it is necessary to return to figures 3, 4, and 5, 
which show the real fluctuations of the PPR relative to the center of mass, which 
determines the average PPS of a subject during testing. Each presented stimulus leads 
to a deviation in the subject’s state from his center of mass in a certain direction.

This direction and magnitude of change is determined by the significance and 
associativity of the presented stimulus for the subject, and the response to each subsequent 
stimulus depends not only on the new stimulus, but also on the magnitude of the previous 
bias of the PPS, since the natural mechanisms of regulating the PPS are always aimed 
at returning the changed PPS to the center of mass. We will examine the response to the 
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subsequent stimulus when determining the probability of a state change depending on the 
magnitude and direction of the stimulus on the existing data from 512 subjects’ results.

Figure 6 shows the probability of a change in direction of a PPR depending on its 
magnitude.

Fig. 6. the probability of a change in the direction of the PPR depending on its magnitude 
(the proportion of subjects who have a change in response direction)

At the same time, the number of subjects in the groups with strong and weak 
reactions for the selected threshold (0.1) is approximately the same for each MI type. 
The approximately equal number of results with a weak and strong reaction with 
different likelihoods of a change in direction allows for the following conclusion. 
With a weak PPR, the change in the direction of the PPR is close to 50%, i.e. it is 
about equally likely for PPR to move in one direction as in the other direction when 
the value of the PPR is near the center of mass. However, the probability of a change 
in the direction of a PPR exceeds 90% in the presence of a strong PPR, as shown in 
figure 6. Thus, it is shown that after a strong response to opposite stimuli, the next 
stimulus or question, although it is not oppositional in essence, has a high probability 
of being perceived by the subject as oppositional. In this case, an arbitrary alteration 
in the direction of change in the PPR is quite likely if the question is not significant 
for the subject. So the probability of changing the direction of the PPR is close to 50% 
when the subject has a weak psychophysiological response to a given question.

We understand that for the practical use of the above results, it is necessary to 
present more convincing evidence that vibraimage technology is a real technology for 
psychophysiological detection, the results are not random, and the information and 
energy characteristics described are indeed the main indicators of the PPS. In order to 
do this, we must apply the Fourier frequency transform (FFT) (Oppenheim & Schafer, 
2010; Bendat & Piersol, 1986) of information, energy, and current psychophysiological 
characteristics, and identify how much the calculated periods of these functions coincide 
with the period of stimuli presentation in the line-opposite questionnaire (LOQ). We will 
also clarify that the time period for the presentation of each stimulus in the LOQ is 
a quasi-constant value and its changes are insignificant. The difference in time of the 
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stimuli presentation is determined by the different amount of textual information in the 
questions and, despite the fact that the developers of VibraMI program tried to make 
questions of approximately the same length, it wasn’t possible to achieve complete 
identicality. The duration of the presentation of each question-stimulus is given in 
table 6, and the average time of presentation of test questions is 15.82 seconds.

Table 6
the duration of stimuli presentation in MI LoQ

Question 
number

time elapsed from start of test 
(in seconds)

Presentation time of each stimulus 
(in seconds)

1 0 17.2061

2 17.2061 16.0029

3 33.209 16.4788

4 49.6878 15.6245

5 65.3123 15.7621

6 81.0744 15.2014

7 96.2758 15.4122

8 111.688 15.417

9 127.105 16.781

10 143.886 16.803

11 160.689 15.599

12 176.288 15.424

13 191.712 16.381

14 208.093 15.2

15 223.293 15.196

16 238.489 15.599

17 254.088 15.808

18 269.896 15.509

19 285.405 16.405

20 301.81 16.792

21 318.602 14.812

22 333.414 14.407

23 347.821 15.608

24 363.429 16.195
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For each of the 229 tests using the FFT, the period spectrograms for information, 
energy, and psychophysiological characteristics were determined. After averaging 
(taking the median and arithmetic average), generalized spectrograms were obtained, 
shown in figures 7, 8, and 9 respectively.

Fig. 7. spectrogram of information characteristics (I) and differential information 
characteristics (dI) for 229 subjects

Fig. 8. spectrogram of energy characteristics (e) and differential energy characteristics (de) 
for 229 subjects

Fig. 9. spectrogram of the PPs characteristics for 229 subjects
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The spectrograms of information and energy characteristics shown in figures 7 
and 8 show a rather wide spectrum maximum, shifted significantly towards low 
frequencies despite the recession of the trend (Bendat & Piersol, 1986). In these 
graphs, the worst manifestation of the maximum of the spectrum is observed for 
the energy characteristic (fig. 8). This means that the energy exchange is minimally 
sensitive to the presented stimuli, although energy changes in physiological parameters 
are traditionally used in the psychophysiological detection of lies.

In contrast to the information and energy spectral component, the spectrum of 
the PPS period has a clearly pronounced maximum, corresponding to a period of 
34.06 s, which practically coincides with the period of presentation of opposite 
stimuli (31.64 s). The discreteness of the PPS period calculation by FFT in the 
maximum is relatively large, with the left reading from the maximum showing 
40.88 s and the right reading 29.2 s. Thus, the maximum in graph 9 (34.06 s) falls 
on the closest reading to the real time of the presentation of stimuli t can therefore 
be considered proven that the frequency of changes in the PPS, determined by 
equations (5) and (6), changes with the same frequency as the presentation of 
oppositional stimuli, so vibraimage technology correctly captures changes in the 
psychophysiological state.

Note that the current value of the PPS, determined by equations (5) and (6), 
depends only on the change in the energy and information characteristics when the 
response to the next question is switched (~16 sec). So as we are based precisely on 
changing the values of these characteristics plays a key role in conveying the periodic 
nature of changes in the PPS with the presentation of oppositional stimuli. Unlike the 
spectrograms of current values of information and energy, the spectrograms of the 
differentials of information and energy values have pronounced maximums. In this 
case, the spectrum of the information characteristic has a maximum corresponding 
to the period of presentation of stimuli, and coinciding with the maximum of the 
spectrogram of the PPS (fig. 9). The change in energy, however, occurs with some 
delay, as reflected by the spectrogram of this characteristic.

However, the absence or not so obvious expression of this period in the temporal 
dependencies of the information and energy components of the PPS is possible only 
if the information and energy exchange is constantly carried out in the human body. 
It is no less important a component of the vital activity process than the well-studied 
metabolism (Weir, 1949).

An important property of the information and energy characteristics is the presence 
of a one-sided (opposite) trend in the indicated time dependencies. In order to correctly 
calculate the maximum of the frequency spectrum by the Fourier method, the linear 
trend is removed (Bendat & Piersol, 1986), however, at the same time, the maximum 
expression of the low-frequency components is preserved. This suggests that each 
of these characteristics separately does not provide a periodicity in the change in the 
PPS corresponding to the period of question presentation. Thus, the combination of 
information and energy characteristics gives the most complete picture of the period 
of change in unconscious responses.
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The presence of an oppositely directed trend in informational and energy 
characteristics seems to be quite important, since it confirms the assumptions 
made that during psychophysiological studies, time should be minimized in order 
to eliminate errors due to changes in the test subject’s PPS at the beginning 
and end of testing. The time dependencies of the information and energy 
components show in figure 10 confirm the existing divergent trend averaged for 
all 229 subjects.

Fig. 10. time dependence of the averaged values of the information and energy components 
during testing time

The time dependencies in figure 10 show that a subject’s psychophysiological state 
is constantly changing during testing, and with an increase in testing time there is 
a noticeable increase in energy consumption and a decrease in information efficiency. 
The obtained dependencies confirm the assumption made in research by Minkin and 
Nikolaenko (Minkin&Nikolaenko, 2017) that it is necessary to minimize testing time 
to reduce the error from the general change in the psychophysiological state and the 
subject’s growing fatigue.

3.4. Development of criteria and determination of norms for a subject’s 
conscious and unconscious responses during line-opposite questionnaires

Conscious response
Let us return to the examination of the results obtained when constructing the 

correlation matrices of conscious reactions given in table 3 and the absence of 
the expected correlation between the FI (questions 3 and 4) and AB (questions 21 
and 22) types of MI. Questions for these types of MI used in testing the group of 
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512 subjects are shown in table 7. Keep in mind that the results of 512 tests did not 
reveal the expected correlation in the conscious reaction between ET-AB types of 
MI (table 3).

Table 7
Questions for the existential-theoretical and artistic-bohemian types of MI for 512 subjects

Question № Question text

3 A philosophical way of thinking prepares for any change in life

4 A person should act and not debate in any situation

21 I easily adapt to what is necessary

22 standing out from the crowd isn’t an interest of mine

As the mathematical analysis showed a lack of a supposed connection between 
opposite types of MI, this means that the stimuli used in VibraMI program need 
to be corrected to adequately reflect the oppositional approach to the centrally 
symmetric types of MI described in Minkin and Nikolaenko (Minkin&Nikolaenko, 
2017). It turned out that the categorical apparatus (questions and stimuli) of the ET 
and AB types of MI have a common overlap zone at the level of an associative array 
and socially desirable answers. Given that the question pairs for ET and AB were 
formulated sufficiently correctly, no significant differences (in the form of negative 
correlation) were obtained because of the tendency to give socially desirable answers 
without delving into the details of the differences between the questions. The 
situation was aggravated by the presence of visual stimuli with respect to the neutral 
content (as became clear during the experiment). For example, questions 3 & 4 
and 21 were mostly answered positively. Their content was perceived as a model 
of socially desirable behavior, and not a real way of life or a category of value 
orientations.

In this case, a positive or negative answer to question 22 no longer mattered.
The problem was solved through the use of contrasting stimuli: the replacement 

of two stimuli, their four visual stimuli, and the introduction of more rigid and 
less detailed question formulations. We also considered it necessary to change the 
name of the Artistic-Bohemian type of MI to Creative, since the term creative 
corresponds more to the modern understanding of MI types and is more opposed 
to the philosophical one. The philosophical type of MI replaced Existential-
Theoretical, since the term ET introduced by Gardner (Gardner, 1983) turned 
out to be difficult to understand for VibraMI users. In addition, this approach 
solves the problem of eliminating the parasitic positive correlation between the 
musical-rhythmic and bohemian-artistic types of MI, which is present in table 3. 
The corrected questions to the opposite pair of Philosophical-Creative (PH-CR) 
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are listed in table 8. Naturally, the stimulus pictures were changed together with 
their corresponding questions, but we will not list them in this article so as not to 
increase its length. The corrected stimulus pictures can be viewed in the description 
of VibraMI program (VibraMI, 2018).

Table 8
Corrected questions for philosophical and creative types of MI for 62 subjects

Question № Question text

3 Lying on the couch and thinking is more important than bustling around.

4 I can create something new and unusual

21 You must act in order achieve the desired result

22 I like to philosophize and dream about everything

An additional study conducted by the authors on a group of 62 subjects with 
the modified (with the stimuli for ET-AB replaced for PH-CR) LOQ showed the 
appearance of the expected negative correlation between questions-stimuli 3–22 and 
4–21. The results of the updated correlation matrix are presented in table 9.

Table 9
Correlation matrix of conscious reaction by type of MI, obtained from 62 subjects (P > 0.2)

 

Naturally, with a relatively small number of subjects of the correlation matrix of table 9, there 
is a large number of additional correlations, compared with the statistics obtained from 512 
subjects. However, the general tendency of the presence of a negative correlation in the diagonal 
between opposing MI types remained unchanged, except for the correlation between MI Types 2 
and 11 that appeared. 

The experiment conducted with the correction of certain stimuli showed that the mathematical 
apparatus, namely the correlation matrix, can be used to identify and correct stimuli that are 
inappropriate for the proposed concept. In addition, the change in stimuli showed that the choice of 
stimuli presented is decisive for the subject’s response and no one is immune from errors, including 
the developers of the LOQ and the modernized MI structure (Minkin&Nikolaenko, 2017). Most 
likely, the introduced bohemian-artistic type of intelligence was not chosen successfully as a type of 
MI oppositional to existential-theoretical. The proposed change from the ET-AB pair to the 
philosophical-creative (PH-CR) pair better satisfies the LOQ concept, which is confirmed by the 
additional experiment carried out and table 9, demonstrating the presence of a negative correlation 
between the questions of the PH-CR pair. 

 
Unconscious response 
Consider the correlation matrixes for the unconscious responses determined by different 

approaches to the time period when the psychophysiological response was determined, including 
those given in table 4 and 5, as well as other options for determining the PPS given in table 10. 
 

Table 10. The average value of negative correlation between adjacent stimuli for different options 
of PPS measurement 

IA PH LM BM VS NL BK MR AS VL CR IE
IA ‐0,20
PH ‐0,20
LM 0,28 ‐0,34 0,34
BM ‐0,35 ‐0,31
VS ‐0,33 ‐0,22
NL 0,28 0,37 0,23
BK ‐0,33 0,37
MR
AS ‐0,35
VL ‐0,34 ‐0,22 0,33
CR ‐0,20 0,34 0,23
IE ‐0,20 ‐0,31 0,33

Naturally, with a relatively small number of subjects of the correlation matrix 
of table 9, there is a large number of additional correlations, compared with the 
statistics obtained from 512 subjects. However, the general tendency of the presence 
of a negative correlation in the diagonal between opposing MI types remained 
unchanged, except for the correlation between MI Types 2 and 11 that appeared.

The experiment conducted with the correction of certain stimuli showed that 
the mathematical apparatus, namely the correlation matrix, can be used to identify 
and correct stimuli that are inappropriate for the proposed concept. In addition, the 
change in stimuli showed that the choice of stimuli presented is decisive for the 
subject’s response and no one is immune from errors, including the developers of 
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the LOQ and the modernized MI structure (Minkin&Nikolaenko, 2017). Most likely, 
the introduced bohemian-artistic type of intelligence was not chosen successfully as 
a type of MI oppositional to existential-theoretical. The proposed change from the 
ET-AB pair to the philosophical-creative (PH-CR) pair better satisfies the LOQ 
concept, which is confirmed by the additional experiment carried out and table 9, 
demonstrating the presence of a negative correlation between the questions of the 
PH-CR pair.

Unconscious response
Consider the correlation matrixes for the unconscious responses determined by 

different approaches to the time period when the psychophysiological response 
was determined, including those given in table 4 and 5, as well as other options for 
determining the PPS given in table 10.

Table 10
the average value of negative correlation between adjacent stimuli for different options 

of PPs measurement

n 1 2 3 4

PPs  
definition option

PPs 
measurement in 
the period from 
the presentation 
of the stimulus till 
the response

PPs 
measurement in 
the period from 
the presentation 
of the stimulus 
to the end of the 
stimulus

PPs 
measurement in 
the period from 
the presentation 
of the stimulus 
to the end of the 
stimulus with 
a shift of 50%

PPs 
measurement 
between the 
minimum and 
maximum values 
during the 
presentation of 
the stimulus

Average value 
of negative 
correlation 
between 
adjacent stimuli

–0.23 –0.42 –0.41 –0.57

Taking into account the mechanism of natural PPS regulations examined earlier, 
upon presentation of opposite stimuli, it is logical to assume that the maximum value 
of the inverse correlation between neighboring stimuli corresponds to a statistically 
optimal algorithm for determining the PPS, since this figure shows natural 
psychophysiological regulation. There is variability in the psychophysiological time 
lag in responses to the stimulus and differing significance of the presented stimuli 
for specific subjects. The significant decrease in the negative correlation for the 
first variant of the calculation (table 8) is most likely due to a noticeable decrease 
in the time interval in which the PPS is determined. The average response time 
to a question is about 4 seconds, which is significantly less than the total time of 
15.82 seconds for stimulus presentation. We assume that the individual dispersion 
of the PPR affects the short time intervals significantly more than in the calculation 
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over the entire period of stimulus presentation. It is interesting to note that a shift 
in stimulus presentation time, even to half the amount of time, has practically no 
effect on the resulting value of the negative correlation between adjacent responses 
(variants 3 and 4 of table 8). In our opinion, this suggests that the psychological 
time lags of the studied group of people has significant variability, and if some react 
to the stimulus almost instantly, others react to the same stimulus with a significant 
delay. That is why the average correlation depends little on the time of the shift to 
the beginning of the stimulus presentation, but depends significantly on the total 
length of the determination of the PPS. The period of stimuli presentation is set by 
the program, but the response of each subject, regardless of his psychophysiological 
time lag, corresponds to the programmed period.

Thus, the criterion of maximum negative correlation between neighboring 
questions can be considered significant when designing stimuli in the LOQ. Therefore, 
a lower value of the inverse correlation between neighboring and especially opposite 
stimuli indicates less opposition between the presented stimuli. In addition, the data 
given in Table 8 allows you to select the optimal algorithm for calculating the PPS, 
namely, determining the PPS between the minimum and maximum values during 
the presentation of the stimulus. It is this algorithm for calculating the unconscious 
reaction that was introduced into VibraMI program after this present research was 
completed (VibraMI, 2018).

4. Discussion of the results

The results of the study of conscious and unconscious responses allow us to 
make a number of interesting and practical suppositions that are not obvious at first 
glance. At first, we assumed that a conscious response should have a correlation 
with an unconscious response, but the results actually showed its absence. It is 
probably the independence of the conscious and unconscious human response that 
is an evolutionarily correct decision, since the presence of a significant correlation 
between such integral psychophysiological systems reduces their significance. The 
results show that in each individual case, the conscious and unconscious reactions 
may or may not coincide, or, more accurately, have different meanings. At the same 
time, a unified approach to processing the results of conscious and unconscious 
responses proved that the obtained results for conscious and unconscious responses 
can and should be added, and it is the sum of the reduced conscious and unconscious 
responses that determines the positive or negative significance of the presented 
stimulus for a particular person.

In the introduction to this article, we said that the purpose of this research is not 
to study the MI profile. The data obtained during MI testing is used only for joint 
and separate analysis of a conscious and unconscious reaction. It should be noted 
that the proven lack of correlation between a person’s conscious and unconscious 
response to a stimulus is direct evidence of the ability to conscientiously process 
(add or average) these reactions, which is the basis for obtaining the MI profile 
(Minkin&Nikolaenko, 2017). Studies show that mathematical processing of the 
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results confirms the accuracy of the theories put forward here. For example, the 
proposed intelligence pair of ET-BA did not pass the test for statistical accuracy and 
should be replaced by the pair PH-CR, which is confirmed by the test results. The 
refined structure of MI is thus presented in figure 11. Of course, the main factor for 
obtaining statistically correct test results is not the label of the intelligence types, but 
the correctly selected questions and stimuli (images); one could simply change the 
stimuli without changing the names of MI types. However, we believe that we must 
admit our mistakes, and if the negative correlation between the ET and BA types of 
MI did not find statistical confirmation, then it must be recognized openly and the 
pair changed to the philosophical-creative MI type.

Fig. 11. Updated MI structure. Version 2.0

The correlation matrix between conscious and unconscious responses is given in 
table 11. From table 9 it follows that a significant correlation with a level of more 
than 0.2 is missing between conscious and unconscious reactions.

Table 11
Correlation matrix between the conscious (horizontal row) and unconscious responses 

(vertical column) obtained from the results of 167 MI tests
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At the same time, various diagonals (let’s call them stepwise — the diagonal 
between neighboring questions and the main one — the diagonal between centrally 
symmetric questions relating to opposite types of intelligences), obtained in the 
correlation matrices of conscious and unconscious responses (tables 3 and 4), allow 
us to make an assumption about the different temporal natures of these responses.

Conscious attitudes have a pronounced remote character in time. It turns out that in 
reply to test questions presented in the immediate time proximity (in a row), subjects 
are less likely to give opposite conscious answers than to almost the same opposite 
questions (stimuli) distributed over time. Conscious responses practically do not work 
on stimuli that are close in time; such an explanation is obvious due to the absence of 
negative correlation in the stepwise diagonal of conscious reaction between adjacent 
questions in table 1. The unconscious response given in the correlation matrix 
of tables 4 and 5 has the opposite nature with respect to the conscious responses. 
Unconscious response has a negative correlation only for nearby stimuli and has 
practically no negative correlation for the same, but spaced out questions. This multi-
temporal defense system allows a person to more adequately respond to emerging 
stimuli and is more evolutionarily stable than any other adaptation option. In addition, 
conscious and unconscious responses vary in the type of stimulus presented. The 
human conscious response is manifested in responses to stimuli that are close in 
meaning, and unconscious to opposing stimuli. Such an approach is likely the most 
progressive for evolutionary development, since when making a final decision 
a person can focus on a comprehensive analysis, and nature, in the form of a conscious 
and unconscious responses, offers one the maximum information to make the right 
decision.

We assume that in addition to our scientific and theoretical results, the present 
article allows for practical conclusions to be drawn as well, for example when 
conducting interviews or lie detection. It is well known that the most common method 
of psychophysiological detection of deception is the comparative testing model, which 
includes the multiple presentation of three questions of the I-C-R structure (Backster, 
1963; Baur, 2006), which includes irrelevant (neutral), control, and relevant questions. 
In this case, a comparison of the psychophysiological response is carried out between 
the control and the relevant questions. The results show that the most common 
presentation should be inferior in effectiveness to the questionnaire consisting of the 
I-C-I-R structure (irrelevant-control-irrelevant-relevant), since it was shown that after 
a significant response to the control question, a significant response to the subsequent 
question is close to 90% regardless of its significance for the subject. However, the 
psychophysiological response after an irrelevant question more adequately reflects 
the true significance of the question presented to the subject. It should be emphasized 
that the presentation of several relevant questions in a row, also recommended during 
interviews (I-R-R-R) (Baur, 2006), should be even less effective than the presentation 
of the ICR format questionnaire, since the natural psychophysiological regulation 
virtually eliminates the natural psychophysiological response to the second and third 
relevant questions.
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Of course, the studies we conducted do not provide an answer to all questions 
related to the analysis of conscious and unconscious human responses to stimuli. 
We understand that many researchers will not immediately agree with our proposed 
approach to quantifying a person’s conscious and unconscious responses. Other 
scientists may disagree with our proposed method of co-processing conscious and 
unconscious human responses. The third group of objections will be directed at 
vibraimage technology as a means of measuring the human psychophysiological 
response, which is still not well known to most modern scientists. We are ready 
to provide all the initial materials and we believe that subsequent studies will 
confirm the proposed concept as a whole, although it can of course be adjusted in 
particular.

The statistical dependences of the conscious and unconscious response to 
opposing stimuli show a high degree of determinism and the manifestation 
of conditioned reflexes (Pavlov, 1927; Sechenov, 1965) in human behavior. 
Of course, even in the example shown in Figure 5 of the time dependence of the 
subject’s current psychophysiological reaction to the LOQ, it can be seen that, 
depending on the importance of the stimuli, the direction of the PPR changes with 
different delays from the moment the stimulus is presented. That being said, the 
general patterns of changes in PPS practically confirm the conclusions made by 
Pavlov (Pavlov, 1927) about the high significance and individuality of acquired 
conditioned reflexes.

In particular it should be noted that the amount of information contained in the 
files of a joint study of conscious and unconscious human reactions is much higher 
than the amount of information contained in standard psychological studies obtained 
using questionnaires. For example, the size of data files for 512 MI results (and 
even 167) is noticeably larger (in bytes) than the size of data processing 1.5 M 
questionnaires with identification of personality types (Gerlach, 2018), since it 
includes not only conscious answers in the Yes/No format, but psychophysiological 
data obtained at a frequency of 30 frames per second throughout the image format. 
Of course, the size of the source data does not always matter, but if this data 
conveys meaningful information about a person, then certainly more data allows for 
more accurate conclusions. In general, the random error in determining an arbitrary 
parameter decreases in proportion to the square root of the number of accounts 
(Finkelstein, 2008).

We believe that in this article, a quantitative analysis of the functioning of the 
integral psychophysiological regulation is given for the first time. Previously, 
researchers have limited themselves to analyzing the regulation of individual 
physiological systems (Wiener, 1948), for example, cardiovascular (Baevsky and 
Chernikova, 2017) or vestibular (Bernstein, 1967).

Of particular interest is the identified tuning of the human body to a given rhythm 
upon presentation of opposing questions. In our opinion, the periodic changes 
shown in the psychophysiological state can provide additional information for the 
study of new and already known chronobiological processes (Halberg, 1987; Reddy, 



Viktor Minkin, Ekaterina Myasnikova, Yana Nikolaenko76 

1984), including the use of vibraimage technology for the study of chronobiological 
processes. Most of the known works aimed at studying chronobiological processes 
analyze the time dependences of biological parameters on external natural factors 
(Halberg, 1987; Reddy, 1984) or on the internal resources of the body (Baevsky and 
Chernikova, 2017; Fleishman, 2014).

In our opinion, the possibility of imposing a controlled external rhythm of 
changing physiological parameters can be of independent value for applications 
in medicine, psychology, and psychophysiological testing. There is a method 
of imposing a physiological rhythm that relatively close to the one proposed 
and used in medicine and electroencephalography. To identify various diseases, 
intermittent photic stimulation is used, which consists in illuminating the human 
head with short light pulses (stimuli) with a certain frequency (Trenité, 1999, 
2012). The frequency of photic stimulation is shown in electroencephalographic 
signals reflecting brain activity. The method of photic stimulation can be used 
to implement a conditionally telepathic connection between people (Jiang et al., 
2018). Thus, the method of intermittent photic stimulation allows for a certain 
rhythm to be imposed on a local physiological parameter, but it is not comparable 
in complexity to the processes occurring in a person upon presentation of an LOQ 
and does not include the entire aggregate and interconnectedness of conscious 
and unconscious responses. The process of presenting complex stimuli causes 
a conscious and unconscious response, including influencing the functioning 
of almost all physiological systems of the human body, and the interaction 
of these physiological systems determines the periodic change in a person’s 
psychophysiological state.

We did not set a task in this article to deal with the internal physiological processes 
occurring in the human body, although we see this possibility in further research. 
The search for general laws in the management and transfer of information in living 
organisms is the main approach in cybernetics (Wiener, 1948).

It seems to us that in today’s difficult times filled with fake news, it is necessary to 
fundamentally review and improve the objectivity of the system for assessing human 
abilities, behavior, emotions, and psychophysiological state. Only the rejection of 
the subjective habitual qualitative terms characterizing a person’s state (for example, 
aggressive, happy, depressed, stressed, etc.), the transition to measuring physical 
quantities and the cybernetic approach to a person as a physical object will make 
psychology an accurate and modern science using psychometrics. We understand the 
time lag of human thinking and the impossibility of instantly replacing the established 
psychological terms with unusual physical and cybernetic ones when evaluating 
a person. As a transition period, it is proposed to use the established terms in modern 
psychology, but at the same time to develop generally accepted methods for calculating 
these terms in physical quantities and information indicators. Such an approach will 
allow us to bring humanity to a new stage of evolution and understanding of its place 
in physical nature.
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5. Conclusion

Studies have shown the feasibility of using the periodic presentation of 
opposite stimuli to control a person’s psychophysiological state. The results show 
a high degree of adaptive regulation of the integral characteristics of a person’s 
psychophysiological state and its effort to maintain the psychophysiological balance 
through the work of consciousness and physiological systems. It was found that the 
conscious and unconscious responses complement each other and do not correlate 
with each other.

Using spectral analysis, it was shown that the information and energy 
characteristics, taken separately, do not provide a predetermined periodicity in the 
change of the unconscious reaction corresponding to the period of questioning. This 
result confirms the need to integrate these two indicators for the most complete picture 
of the periodic nature of PPS changes in the testing process.

The high efficiency of vibraimage technology demonstrates that it is a psychometrics 
technology with the widest use, including determining the quantitative evaluation 
(measurement) of the conscious and unconscious human response. The possibility 
of determining the optimal parameters of psychophysiological testing using the 
methods of mathematical statistics has been proved. The revealed dependences 
of psychophysiological regulation make it possible to review practical methods for 
conducting interviews, surveys, and lie detection, and to more efficiently choose 
incentives and a sequence of stimuli for profiling.

The human cybernetic model used (Wiener, 1948; Minkin, 2018) and the 
information-energy approach to determining conscious and unconscious responses as 
well as measurement of psychophysiological state proved their practical feasibility, 
accuracy, and effectiveness.
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