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Abstract: A group of male volunteers categorized portraits of people shown on monitors as most 
pleasant and most unpleasant. Vibraimage parameters were recorded during the second presenta-
tion of the most pleasant and unpleasant images to the subjects. Formalized decision rules and 
evaluation criteria have been developed according to the data of vibraimage indices comparison 
by means of discriminant analysis, allowing the probability of identification of emotional reactions 
(along the axis of sympathy–antipathy) caused by visual stimuli to be measured, with an average 
accuracy of more than 90%. The authors suggest that the results obtained show the prospects 
of using vibraimage technology to solve a variety of problems, including the objectification of 
sociometrics, psychodiagnostic results, and marketing research.
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sympathy–antipathy.

From their very first days of life, a person becomes acquainted with reality and 
forms their attitude toward various objects and phenomena of their surroundings as well 
as their personality. Charles Darwin’s work “The Expression of the Emotions in Man 
and Animals”, first published in 1872, proved the important adaptive and regulating 
role of emotions for humans and animals with a high level of social organization 
(Darwin, 1872). Emotions are a mechanism of communication and survival based on 
evolutionary adaptation with a genetic basis (Romanova, Grebennikov, 1996). Since 
a person has a wide spectrum of possible emotional reactions, how one chooses to 
behave depends on the integral assessment of a given situation in a continuum ranging 
from total acceptance to total rejection. However, the same environmental phenomena 
can trigger reactions of acceptance or rejection in different people, differing in 
their degree of expression as well as being opposite in their sign. These differences 
may be associated with a wide range of individual personal characteristics ranging 
from a person’s genotype to his values, age, gender, life experience, habits, social 
environment, and other factors.

Emotions are most often classified as being either primary or secondary. Primary 
emotions are considered basic and manifest themselves in direct reaction to various 
stimuli, primarily those that pose a threat to a person or animal, and the limbic system 
of the brain is responsible for these. Secondary emotions are not automatic and imply 
an assessment of the situation and further actions according to circumstances, i.e. they 
involve the higher centers of the cerebral cortex (Bekoff, 2010). In social psychology, 
social emotions are called “the experience of a person of his attitude to the people 
around him; they arise, are formed, and manifest in the system of interpersonal 
relationships” (Rean, 2002), and to define the poles of the axis of acceptance and 
rejection of another person, the terms sympathy and antipathy are used.
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Many researchers agree that the sympathy of some people toward others depends 
on their degree of similarity, regarding not only such important characteristics as 
social values and attitudes, individual personality characteristics, gender, age, and 
lifestyle. The social attractiveness of people is also influenced, for example, by the 
degree of similarity in their perception of literature, music, habits and even style of 
dress (Myers, 1997; Ilyin, 2001), as well as specific social conditions (Ilyin, 2001). 
At the same time, for women similarity in social values is more important, whereas for 
men similarity in interests, habits, and activities is more important (Hill&Stull, 1981). 
It has also been shown that the significance of others’ similarities and dissimilarities 
may differ depending on whether that person belongs to the same social group as the 
person making the assessment (Chen&Kenrick, 2002).

People are rarely aware of the factors that cause them to feel sympathy or 
antipathy towards other people since they act upon us at an unconscious level, 
something that is especially true of information that enters the brain through non-
verbal communication channels. This is confirmed by the fact that in the first 
months of their lives, children are able to interact with adults on an emotional level, 
manifesting social emotions (Rean, 2002; Ilyin, 2001) and selective emotional 
attitudes towards others. The reasons that young children and animals perceive 
strangers differently and show positive or negative emotions towards them remain 
little studied (Ilyin, 2001; Belik, 1999). One can only assume that they are able 
to “read” non-verbal signals from people and, on that basis, distinguish strangers 
who pose a threat to them. Social emotions are part of the spectrum of secondary 
emotions, but they can also include basic primary emotions. This applies not only to 
animals and children, but also to adults, although the expression of these emotions 
in adults at a behavioral level, as a rule, is subject to the substantial “censorship” 
of consciousness. However, at the level of the psychophysiological reactions of 
a person, the influence of such a “censorship” can manifest itself to a much lesser 
extent.

When planning this study, the authors proceeded from the fact that in the first 
stage of acquaintance, due to the lack of information about each other, emotions of 
sympathy and antipathy in people can be based primarily on non-verbal stimuli and, 
in particular, on the person’s appearance. To achieve the goal of this study, portraits 
of people were selected as the stimulus material to be evaluated by the subjects using 
a point system to indicate the degree of sympathy or antipathy they triggered. Since 
Viktor Minkin and Yana Nikolayenko (Minkin&Nikolaenko, 2017) have shown 
that by using vibraimage parameters, one can judge a person’s positive or negative 
perception of stimuli, this technology was used to register individuals’ unconscious 
psychophysiological reactions that were recorded during the presentation of the 
portraits. Our hypothesis is that people’s vibraimage parameters recorded in the 
process of viewing portraits of people differ depending on what kind of emotion they 
trigger — sympathy or antipathy.

The aim of the study was to develop criteria for a person’s emotional evaluation of 
an image based on vibraimage indicators.
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Materials and Methods
Forty-five male volunteers age 25 to 65 participated in the study. Portraits of people 

with mental disabilities (e — epileptoid tendencies, hy — hysterical manifestations, 
k — catatonic manifestations, p — paranoiac tendencies, d — depressive-melancholic 
features, m — manic tendencies) from the Leopold Szondi test set were used as visual 
stimuli (Yuttner, 2002). The choice of stimulus material was based on the fact that 
Szondi, who came up with the concept of genotropism, systematized portraits of 
people with mental disabilities to assess emotional reactions (sympathy or antipathy). 
In order to trigger more pronounced emotional reactions, only female portraits were 
used. Due to the fact that in this set there were no portraits of women with sadistic 
inclinations, and none of the portraits of people of homosexual orientation can be 
uniquely assigned to women, this series was supplemented.

Portraits of two women from the first half of the twentieth century were used, one 
of whom was known for her pronounced sadistic (s — sadism) inclinations, and the 
other for homosexual inclinations (h — sexual undifferentiation). In addition, a portrait 
of a female astronaut was used, who was highly likely to be mentally healthy. The 
additional portraits were stylized to look like portraits from Szondi’s test.

The study was conducted in two stages:
1. The subjects were asked to use a point system to indicate how much they liked 

or disliked the portraits shown onscreen. For evaluation, a scale with 11 virtual keys 
from +5 to –5 was placed under the portraits; all keys except 0 were active, thus, 
the subjects could not give a neutral answer. This stage allowed us to determine 
which images were most pleasant and unpleasant for each subject. The portraits that 
received ratings close to neutral (in the range from –2 to +2) were not included in 
this list.

2. The subjects were shown the most and least pleasant images again. During the 
examination of each portrait, a vibraimage recording was made using Vibraimage 10 
PRO software, with a registration time of 15 seconds.

The quality level of vibraimage recording was always above 90%.
The results obtained were analyzed using the STATISTICA v.8.0 software 

package.

Research Results
For the purpose of the study, all vibraimage parameters stored in Vibraimage 10 

PRO database were used.
In order to select informative vibraimage parameters that reliably differentiate the 

responses to portraits that caused sympathy or antipathy in the subjects, a step-by-
step discriminant analysis was used (Kim, Mueller, Klekka, at al., 1989). Table 1 
shows vibraimage parameters ranked in order of informativeness. The ranking was 
carried out by the value of the Wilks’ lambda criterion. The designations of indicators 
correspond to those stored in the database: X — mean values, Vi — variability, 
S — standard deviation of the indicator.
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Table 1
Parameters ranked in order of informativeness

Indicator name Informative rank Wilks’
criterion value p-level

F8-Vi 1 0,46 0,000

stability (P27)-X 2 0,38 0,013

s6-Vi 3 0,37 0,030

A1-Vi 4 0,37 0,033

Charm (P17)-Vi 5 0,36 0,100

s5-s 6 0,36 0,105

s5-Vi 7 0,35 0,121

F1-Vi 8 0,35 0,151

s1-s 9 0,35 0,260

s4-s 10 0,34 0,351

P3-Vi 11 0,34 0,566

F7-s 12 0,34 0,582

s2-s 13 0,34 0,618

F2-X 14 0,34 0,665

P1-s 15 0,34 0,684

P1-Vi 16 0,34 0,689

Using the method of automatic classification by informative vibraimage parameters, 
all observations were divided into three groups. An analysis of the negative/positive 
attitudes towards visual stimuli showed that Group 1 included positive observations, 
Group 3 negative, and Group 2 shows an uncertain assessment of the image.

Figure 1 shows the distribution of these groups on the axes of the canonical 
discriminant functions Root 1 and Root 2 (Kim, et al., 1989).

As follows from the above data, positive reactions are localized in the region of 
negative values, and negative ones in the region of positive Root 1. Uncertain reactions 
occupy an intermediate region between the two. This makes it possible to use Root 1 
as an integral indicator of the nature of perception (II_PERC). It is a quantitative 
criterion for evaluating the negativity/positivity of attitudes toward visual stimuli by 
the vibraimage parameters, given in Table 1. According to the discriminant analysis, 
the average accuracy of recognition of positive reactions is 94.3%, and 93.1% for 
negative reactions.

For a formalized assessment of the negativity/positivity of attitudes towards 
the visual stimuli used, rules were developed and implemented as a probabilistic 
nomogram (Fig. 2).
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Fig. 1. the distribution of observations on the axes of canonical discriminant functions  
Root 1 and Root 2

Fig. 2. Probabilistic nomogram for assessing the negativity/positivity  
of attitudes towards visual stimuli
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The values of II_PERC, derived from Root 1 by changing the sign and transfer to 
the T-score scale are plotted on the abscissa axis, and the probability (P) of identifying 
the character of the perception of the stimulus is indicated on the ordinate axis. For 
example, with II_PERC = 64 points, the probability that a visual stimulus for a person 
is positive is 0.8, and uncertain — 0.2.

Conclusions
1. Vibraimage technology is a promising tool for assessing a person’s positive and 

negative emotional states in reaction to visual stimuli presented.
2. The formalized rules and criteria developed allow for the estimation of a person’s 

level of sympathy or antipathy in relation to images of other people with a rather high 
degree probability.

3. The task of objectification in assessing a person’s positive and negative 
emotional states when exposed to various stimuli requires further research to reduce 
the area of uncertainty.
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