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Abstract
In this paper, we consider the possibility of the realization of artificial sociomorphic systems that must simplify understand-
ing of verbal information in cases when the transmitter and receiver have significant differences in languish, and cultural 
and educational level, as well as specific idioms, essential for the nationality. The task is interdisciplinary, which will require 
the involvement of experts in linguistics, neuroscience, psychology, computer science, electronics, and material science. 
In this paper, we present some examples of situations, when the information can be misunderstood if particular features of 
the “transmitting” person will not be taken into account. Then, we describe what initial important steps need to be done for 
moving towards artificial sociomorphic systems.

Keywords  Sociomorphic modeling · Ethno-social difference of emotions · Ethno-social and cultural communicative 
distance · Emotional agents of sociomorphic systems · Memristive devices

1  Introduction

Communications and information exchange are fundamen-
tal requirements for the humankind development. However, 
there are often difficulties for the correct interpretation of the 
obtained information, especially when the exchange is done 
between individuals from different ethnic and social groups, 
with different cultural and education level, etc. These dif-
ferences can result in an incomplete understanding or even 
complete misunderstanding of each other.

The other important item during the information 
exchange is the emotional coloring with which informa-
tion is conveyed. The interlocutor may take the information 
received seriously, may be skeptical about it, or may simply 
laugh at the interlocutor’s words. The verbal expression of 

the answers can be very similar for all three cases. Of course, 
for a correct understanding, it would be good to take into 
account also such aspects as intonation, posture, gestures, 
etc.

The large studies in the humanities prove the presence of 
a large variance in the emotions displayed in various ethnic 
cultures and social communities [4, 15, 21, 50], which is not 
reflected in the creation of intellectual assistants.

The very nature of neuromorphic elements is complex 
[22, 38, 44]. On the one hand, it implies the universal nature 
of psychophysiological processes that are realized in an 
external emotional manifestation. On the other hand, these 
processes reflect the neurobiological specifics of the higher 
nervous activity of a living organism. And on the third hand, 
their designation is carried out thanks to emotives, which 
are emotional concepts that are characterized by culturally 
determined meanings with a specific linguistic expression.

Accordingly, despite the universality of neuro-psycho-
physiological processes, each ethnic culture forms its own 
special rules for the standardization of emotions. These 
rules are defined as ethno-psycholinguistic norms accord-
ing to which collective emotional intelligence is controlled 
in determining when, in what way, with what intensity, and 
with the help of which verbal representations the expression 
of emotions in a particular ethnic group is permissible or 
unacceptable.

 *	 Irina S. Karabulatova 
	 radogost2000@mail.ru

	 Victor Erokhin 
	 victor.erokhin@imem.cnr.it

1	 CNR‑IMEM (National Council of the Research of Italy), 
Institute of Materials for Electronics and Magnetism, Parma, 
Italy

2	 Heilongjiang University, Harbin, China
3	 Lomonosov Moscow State University, Moscow, Russia
4	 Peoples’ Friendship University of Russia named after Patrice 

Lumumba, Moscow, Russia

/ Published online: 8 August 2025

BioNanoScience (2025) 15:483 

http://crossmark.crossref.org/dialog/?doi=10.1007/s12668-025-02078-z&domain=pdf
http://orcid.org/0000-0002-6297-5538
http://orcid.org/0000-0002-4228-3235


The aim of this paper is to establish significant features 
of the artificial system that will allow to overcome the listed 
difficulties, allowing better understanding of interlocutors. 
The task is not easy; thus, at this stage, we will restrict our-
selves to only verbal information exchange, disregarding 
intonation, posture, gestures, etc., because it will make much 
more difficult the device realization of such system. In this 
work, we will consider only the ways of the hardware reali-
zations of such systems because their software realization, 
especially using AI approaches, will demand the powerful 
computers and extremely high energy consumption.

Thus, we want to suggest approaches that will establish 
a new type of electronic devices that can be called “socio-
morphic systems,” because they must provide the possibil-
ity of better understanding between persons belonging to 
different ethnic and social groups with different educational 
and cultural levels.

1.1 � Sociomorphic Systems in the Humanities 
and Technical Sciences

First of all, the term “sociomorphic systems” itself is char-
acterized by polysemy, having different conceptual meaning 
and scope in the humanities and technical sciences. Most 
likely, it is precisely because of this that there is a feeling of 
far-fetched pretentiousness in the use of this term.

In technical sciences, sociomorphic systems are under-
stood as a type of multi-agent systems, formed on the basis of 
personal digital counterparts that replace the original [25]. At 
the same time, this definition is in good agreement with the 
modern theory of conceptual metaphor by G. Lakoff and M. 
Johnsen [33], which was developed in linguistics in the works 
of both venerable and novice researchers [14, 28, 32, 34, 36, 
40], presenting this linguistic phenomenon as an important 
mental operation, as a way of explaining, cognizing, and 
evaluating the world. In this paper, we will adhere to the sub-
stitutional approach proposed by G. Lakoff, to the definition 
of sociomorphic metaphor, according to which a person’s 
habitual conceptual system is metaphorical in nature.

At the same time, all transformations affect the deep 
mechanism of psycho-emotional response, triggering an 
interdependent chain of neuro-psychophysiological reac-
tions, emphasizing the deep connection between the body 
and the brain; between the body, brain, and the surround-
ing world; and between the body, brain, and other living 
beings [2]. Wang Han examines the ethno-linguistic picture 
of the world through the sociomorphic code of society [47]. 
In his opinion, “the sociomorphic code”—the designation 
of fragments of reality by comparing them with aspects of 
the structure and functioning of society—is used in modern 
discourse both to nominate other aspects of existence (for 
example, nature and man), and to designate society itself 
[47, p. 7]. In other words, a sociomorphic code is a coding 

system for labeling fragments of reality by comparing them 
with aspects of the structure and functioning of society.

According to K. Kleischner [26] the sphere of socio-
morphic systems includes the realization of a specialized 
connection between being and the features of appearance 
in living beings, which was proved by the researcher at the 
visual level of measurement.

In this regard, neuromorphic elements contribute to the 
formation of an individual’s skill for self-representation 
and self-awareness, being distinctive features on the basis 
of which the living and inanimate are distinguished. At the 
same time, the development of bioinspired robotics is initi-
ated by existential issues of morality and ethics [16], which 
are beyond the scope of our research. However, researchers 
recognize that a well-formed competence for self-determina-
tion is an indicator of a highly organized complex structure, 
becoming a marker that determines the degree of distance 
between organized beings and inanimate [46].

At the same time, the educational and scientific inno-
vation environment itself is interpreted in pedagogy as a 
sociomorphic system of internal organization of educational 
communities, which is based on contextual forms of trans-
formation of educational activities into research cognition 
and technologization of knowledge, implemented in a sys-
tem of social relations with scientific and professional insti-
tutions of society [23]. Its structure, according to researchers 
in the field of pedagogy, constructively contains two large 
clusters, namely (1) basic structural and functional compo-
nents and (2) meta-components [23]. The basic structural 
and functional components are understood as specialized 
forms and methods of working with knowledge, endowed 
with problematic content and working with the necessary 
instrumental environment. Metacomponents are integrating 
structures that perform scientific, organizational, methodo-
logical, expert, communication, and economic functions 
to ensure specialized forms of work with knowledge, life 
activities, and the development of the entire institutional and 
environmental basis of the educational system [23].

Accordingly, the concept of sociomorphic neuromodeling 
has appeared in academic emotiology, which aims to explain 
and apply the socially inherited mechanism of emotional 
response in a particular ethnic environment [44]. The study 
of the interrelationships of neuromorphic and sociomorphic 
systems is due to a deeper “reading” of Hedwig Lewis’ work 
“Body Language. A Guide for Professionals. Third Revised 
Edition” [Lewis, 2012], which contains the latest observa-
tions on human behavior and body language, because the 
body, as a person, can say something, and transmit certain 
information using sociomorphic metaphors, while human 
society and its structure and functions [8] are actively chang-
ing under the influence of both objective technogenic and 
economic factors (the development of productive forces, 
economic and financial systems, the introduction of new 
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technological tools) and subjective political factors (wars, 
uprisings, revolutions, coups), which also defines a dynamic 
biofeedback between different levels of the sociomorphic 
system at a “deep” level.

1.2 � Linguistic Background and Defining of Goals

Although the psychology of emotions has been developed 
quite clearly, at the same time, their universal classification 
has not yet been adopted, which makes it difficult to linguis-
tically describe and systematize both emotions themselves 
and their verbal expression. As a rule, most works explore 
emotions from the point of view of the procedural mecha-
nisms of their facial expression [24].

1.3 � The Language of Emotions as a Sociomorphic 
System

The neurobiological basis of emotions allowed researchers 
to determine those basic emotions combined with each other 
can cause complex emotional states, such as anxiety which 
combines fear, anger, guilt, and interest [31].

At the same time, the emotion of “shame” can be graded 
using emotional experiences of sadness, fear, and anger, 
but it is always associated with the experience of contempt. 
Accordingly, the verbal representatives of the emotion 
“shame” can convey the degree of intensity of experienc-
ing shame. However, the emotional and semantic part itself, 
caused by the experience of contempt, regardless of whether 
it is directed from the outside or is self-directed, also acts as 
a natural reason for experiencing shame. The theory of emo-
tions is based on four main characteristics: universality, rec-
ognizability, and the possibility of verbal representation [1].

1.3.1 � The Linguistic Vector in the Sociomorphic System 
of Emotions

At the same time, the linguistic vector is important in terms 
of analyzing the actual linguistic mechanisms of their des-
ignation and expression. It must be recognized that the the-
ory of emotions in language still reveals significant gaps, 

especially with regard to the comparative description of 
the linguistic expression of emotions in different languages 
(Table 1).

We can talk about the multiplicity of applications of per-
ceptual scales in the verbalization of emotions in a particular 
language. It can be either a taste scale (such as happiness 
has a sweet taste of honey), or an odor scale (such as jeal-
ousy has a sour smell), an olfactory scale (such as grief has 
a black color), etc. However, there are discrepancies in each 
culture. So, in Russian, the expressions “sour face,” “sour 
physiognomy,” and “sour look” are used to convey emotions 
of displeasure, irritability, and depression, which has a vague, 
indistinct character of the meaning of negative emotions. At 
the same time, in Chinese, the representative “sour” is used 
only when referring to the complex emotion “jealousy.”

Accordingly, the response to these emotions will vary 
depending on the standard adopted in a particular ethnic 
and/or social culture. Thus, in most theoretical models of 
European researchers, the emotion “aggression” is consid-
ered a kind of socio-psychological stigma influenced by the 
ideas of antiquity and Christianity, while aggression itself is 
stereotyped as a manifestation of the animal principle, as a 
result of which the boundaries of negative consequences are 
outlined both by the individual characteristics of individuals 
and the extraordinariness of events [3, 29, 45]. This omits 
the fact that aggression (from Latin aggredi—to attack) 
underlies the phenomenon of the development of any living 
organism and society, being the basic component of the neu-
robiological, psychophysiological, historical and cultural, 
moral, socio-legal, etc.

This aspect is dominant when considering the phenome-
non of aggression in the Chinese traditional culture, drawing 
parallels between human behavior and the cycles of seasons 
in nature [52]. These ideas are well reflected in the famous 
ancient Chinese treatise “I Ching”/“Book of Changes,” 
emphasizing the idea of the infinity of updates as the main 
principle of the transformation of the Universe, based on 
which aggression is interpreted as an innate and integral 
characteristic of person, reflecting the mechanism of interac-
tion of Yin and Yang, Evil and Good as the main regulator 
of emotional intelligence [48].

Table 1   The difference in the verbalization of emotions in different structured languages: Russian, Chinese, and English

Ethnocultural differences in the designation of emotions

No Emotion Russian Chinese English

1 Anger The blood began to boil in my veins 心黑手辣/xīn hēishǒu là (Black heart and spicy hands) To go off the deep end
2 Happy Be on cloud nine 甜甜蜜蜜/tiántiánmì mì (Sweet honey) On top of the world
3 Jealousy A fierce temper like hell 酸眉醋眼/suānméicù yǎn (Sour eyebrows and vinegar 

eyes)
Burns inside

4 Offence Getting into the bottle 酸楚/suānchǔ (sour melancholy) It felt like a slap in the face
5 Love Burn in the fire 柔情似水\/róuqíng sì shuǐ (Tenderness is like water) Falling into the sky
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Verbal representatives of the ethnocultural specificity of 
linguistic consciousness act as objectifiers of information of 
ethnic sociocultural knowledge conditioned by civilizational 
practice and form the national cognitive base of language, 
allowing them to be defined as sociomorphic markers of 
ethno-linguistic consciousness [20].

The sociomorphic nature of emotions is due to the fact 
that emotions show a close connection with the ethnic lin-
guistic picture of the world and knowledge, possessing 
lability and variability over time. Russian, for example, has 
been characterized by its expression and directness, which 
has led to the following designations in Chinese culture: 
罗刹/luóshā “Rakshasa, the demon,” 战斗民族\/zhàndòu 
mínzú “Fighting nation.” The linguistic and cultural shock 
experienced from differences in the intensity of emotional 
expressions contributed to the emergence of ethno-cultural 
emotives in the Italian language. For example, arrabbiata 
is “angry.” The expression of the emotion “anger” is etymo-
logically related to the ethnocultural opposition of “friend 
and foe” when compared with the Arabs.

1.4 � Polycode Character of Sociomorphic Systems

In this regard, I would like to recall the socially approved 
emotional restraint of appearance adopted in Chinese cul-
ture (the principle of “face”), as opposed to the emotional 
openness characteristic of native speakers of Italian culture. 
Therefore, it is of great importance to develop a parameteri-
zation of the communicative distance adopted in a particular 
culture or in a particular social community, followed by the 
creation of databases based on verbalized representations. 
Taking into account polycode parameters will make it possi-
ble to create a more accurate extended metagraphic model for 
terminological designations of emotions and emotional states 
based on verbalization in multi-structured languages [13].

The sociomorphic influence on the perception of the 
emotion “contempt” is reflected through universal typical 
situations that provoke the manifestation of contempt in a 
particular ethnic or social culture. For example, it may mani-
fest itself (a) in dialogue, (b) when conveying dissatisfaction 
with someone, (c) when describing betrayal, and (d) when 
violating moral and ethical norms.

However, the sociomorphic aspect of the emotion “con-
tempt” in the European linguistic worldview can also be 
expressed through specific situations: (a) demonstration of 
a sense of superiority; (b) publicity in society (in particu-
lar, in a new society); (c) communication during acquaint-
ance; (d) demonstration of a bad mood; (e) demonstration 
of indifference.

Unlike Europeans, the Chinese demonstrate the emotion of 
“contempt” in the following cases: (a) deviation from the social 
standard when performing an action; (b) incorrect action or 
deed; (c) demonstration of childish behavior and infantilism; 

(d) reaction to rudeness and abruptness of movements; (e) dem-
onstration of attitude towards an awkward and clumsy person.

The sociomorphic influence of the emotional behavior 
of the Chinese is predetermined by the specifics of Eastern 
self-awareness and Chinese philosophy, according to which 
a person does not act as an independent unit, but is a part 
of a single collective. In turn, Buddhism, Taoism, and Con-
fucianism had a priority influence on the formation of the 
Chinese mentality, as a result of which not only pronounced 
individualism, but also deviation from the norm began to 
be perceived beyond the socially acceptable boundaries of 
ethnocultural behavior.

The understanding of the ethno-psycholinguistic commu-
nicative norms of Chinese linguoculture should be based on 
the basic understanding of the state (国家) in Chinese, which 
is hieroglyphically conveyed by the hieroglyph’s country (
国) + family (家). This sociomorphic approach makes it pos-
sible for non-native Chinese speakers to understand Chinese 
culture when learning it and modeling translation systems.

Thus, the need for linguistic analysis of the means reflect-
ing human emotions is due to the poor elaboration of the 
problem of the ethnocultural emotive worldview. Russian, 
for example, is characterized by a wider palette of verb inten-
sities and adverbial intensifiers of different stylistic colors, 
which makes it possible to scale the degree of intensity of 
“Russian emotions.” At the same time, in Italian, most of the 
intensives and intensifiers are stylistically neutral. However, 
as a rule, Italian verbs with the meaning “the subject’s stay 
in an emotional state” have a prefix in their structure that 
carries a semantic emotive load (emoseme), such as inviper-
irsi (Get angry), imbestialirsi (Go berserk), rallegrarsi (To 
experience joy), and ammattire (Go crazy). In these exam-
ples, the prefixes in-/it-, g-, and a- indicate the beginning of 
the action (compare: Rus. to get mad, to rejoice).

Currently, there is an urgent need for a full-scale scaling 
of the communicative distance adopted in various ethnic cul-
tures, based on the normalized emotional response adopted 
in a particular society. Sociomorphic modeling is seen as one 
of the key aspects in overcoming the sinister valley effect in 
the design of bioinspired robots, because it is based on an 
understanding of the epigenetic nature of collective emotional 
intelligence, which develops an adaptive verbal-polycode 
mechanism in conditions of ethnotrauma, stress, climate spe-
cifics, and others at the level of an ethnocultural society [44].

The verbalization of emotive sociomorphic modeling 
includes communicative situations with intense expression 
of emotions. Each communicative situation can be repre-
sented as an enlarged block, which contains a more detailed 
ontology with a dominant and specialized semantic meaning 
(Fig. 1). So, in Chinese culture, there are concepts that are 
undesirable for use in social speech practice. First of all, this 
applies to concepts that have a destructive meaning (death, 
peniaphobia, etc.). For example, the concept of “aggression” 
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in the Western sense began to be used in Chinese in 2015 
[3, 12, 52]. In some cases, the norms of ethno-sociocultural 
practice may come into dissonance with world universals. 
Thus, in the Chinese tradition, there is a negative attitude 
towards the color green, which has been defined as a violator 
of social norms since the twelfth century, which came into 
conflict with the announcement of green as a global trend in 
the fashion industry in 2025.

Such modeling makes it possible to create a sociomorphic 
system of emotional response in the context of an ethnic 
group and communities, since experiencing a variety of life 
situations is determined by the gradation of emotions and 
their verbalizants, which forms an internal system of psy-
cho-emotional coordinates of an individual with a produced 

epigenetic component (Fig. 1). The lack of consideration 
of correlations between the epigenetic response anchored 
in collective emotional intelligence and verbalized repre-
sentations can lead to a violation of modeling in general. 
Ultimately, the emotionalization of life situations at the level 
of collective intelligence leads to epigenetic changes that 
form the resilience and/or mobility of the vitality of ethnic 
and social communities.

The creation of models of epigenetic consequences result-
ing from the influence of vital situations for humans, ethnos, 
and society (Fig. 1), in our opinion, will help to understand 
the importance of taking into account the sociomorphic fac-
tor in the analysis of psycho-emotional reactions that have a 
specific character due to ethno-sociocultural practice [44].

Fig. 1   The interaction of the upper levels of the architecture of life situations as stable emotional agents forming a sociomorphic standard of 
vitality of an ethnic group and society
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As a result of sociomorphic influence, the transformation 
of the internal system of social coordinates occurs, up to the 
complete destruction of the permissible boundaries of the 
space of personality, ethnicity, and society.

Thus, the polycode nature of aggression can be consid-
ered from the perspective of a sociomorphic system (Fig. 2).

Within the framework of the stated problem, it is impor-
tant to distinguish the concept of aggression as a form of 
behavior determined by the specifics of a neuromorphic 
nature, and as a type of personality in terms of psychology 
and linguistics in terms of sociomorphic systems.

This allows us to talk about neuromorphic components 
within the sociomorphic system of linguistic behavior, on 
the one hand, and on the other hand, about a sociomorphi-
cally conditioned linguistic personality.

This is how sociomorphic engineering takes place, 
using emotionally charged structured “stories” that set a 
new standard for speech-behavioral response to changing 
environmental conditions. It is the abrupt transformation of 
the sociomorphic system that causes linguistic and cultural 
shock in migrants, while the emotional palette can be repre-
sented in both negative and positive clusters [21].

The need to include sociomorphic modeling is due to the 
epigenetic factor of consolidating reactions, through which 
the acquired life experience inspires the dominance of indi-
vidual genes with the suppression of those that lose their rel-
evance due to environmental changes [6, 41]. Consequently, 
the “language” of sociomorphic transformations transmits 
information through an evaluative coordinate system of 
social behavior, which provides a justification not only to 
understand the concept of “internal resources,” but also to 
conduct its polycode modeling [37, 43].

Sociomorphic modeling based on the verbalization of the 
historical and cultural experience of an individual, family, 
society, people, and the state reinforce those strategies that 
ensure resilience and survival in the changed conditions of 
the natural and social environment.

1.5 � Strategies for the System Realization 
at the Hardware Level

As the basic nodes of the “sociomorphic systems” are human 
individuals, we can try to make parallel to the concept of 
neuromorphic systems, developed for mimicking essential 
features of the human mode of the information processing, 
forecasting, and decision-making. According to us, there are 
several important features, allowing to consider the system 
as a neuromorphic one. As a socium is constructed from 
individuals, it is useful to consider which properties of neu-
romorphic systems [9] can be directly transferred to socio-
morphic ones. Let us consider them.

1.6 � Same Elements Are Used for Storage 
and Processing of the Information

This statement is absolutely obvious for all neuromorphic 
systems. In fact, it is the main difference between traditional 
computers and brain: in computers, the memorized items do 
not vary connections within the processor (thus, allowing 
learning only at the software level), while in the brain learn-
ing means the variation of synaptic weights, reconfiguring 
therefore the possible signal pathways. In the case of “socio-
morphic systems,” this requirement must be even more pro-
found: individuals are the sources of memory, on the one 
hand, and they establish variable links for the variations of 
traditionally established connections between events.

1.7 � Parallel Information Processing

Let us again make a parallel between brain and tradi-
tional computers. Currently, single nucleolus computer is 
performing only one operation in each defined period of 
time (even if the interval between periods is continuously 
reducing). The use of multi-nuclei processors partially 
resolves the problem, but the energy consumption in this 

Fig. 2   The “pyramid” of 
inclusion of neuromorphic and 
sociomorphic markers in the 
manifestation of aggression
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case would be extremely high and will demand the use of 
the external cooling systems. Instead, even if the charac-
teristic time for the event treatments in brain is rather long 
(ms range) with respect to those, achieved in computers, 
the efficiency in recognition, classification, and decision-
making of the brin is still much higher with respect to all 
modern computers.

It is due to the fact that the brain simultaneously per-
forms the processing of the information, arrived from out-
side through sensoristic systems, that is superimposed on 
the previous experience, resulted from learning during 
previously treated information. In sociomorphic system, 
the parallel information processing sems to be unavoid-
able requirement. In fact, the information is initially pro-
cessed by individuum (key node of the system). Then, 
the information is further treated by discussions within 
specific groups (expert networks considering scientific 
concepts); finally, the established paradigms become 
available for the whole society.

1.8 � Presence of Internal Activity

In the case of neuromorphic systems, the necessity of 
presence of the internal activity is rather questionable. 
In particular, cross-talk of elements is practically always 
considered negative events [5, 42]. However, from our 
point of view, it is impossible to make a system, capable 
to perform cognitive and creative functions without cross-
talk of elements [27]. Thus, important features of brain 
will be impossible to mimic. In the sociomorphic systems, 
instead, this function is unavoidable: useful exchange of 
the information is done by the cross-talk of key nodes 
(individuals).

Sociomorphic systems act as a unifying factor that can 
reconcile existing concepts in neuromorphic and tradi-
tional computing, namely (1) neural network stimulation, 
(2) event-driven processing, (3) energy efficiency, and (4) 
parallelism and adaptability (Table 2).

1.9 � Bio‑realistic Learning Algorithms

The main paradigm of nervous system learning in based on 
Spike Timing Dependent plasticity (STDP). This algorithm is 
responsible for the establishing a causal relationship between 
events (pre- and post-synaptic spikes). It seems very prob-
able that we must implement it (or its modified analog) when 
designing also sociomorphic systems: we must assume the 
feedback between interlocutors, the correct interpretation of 
the acquired/transmitted information will depend on the ade-
quateness and quickness of the reply between interlocutors.

Summarizing, the realized sociomorphic system must 
establish feedback-controlled links between interlocutors, 
taking into account differences between them, listed above. 
Moreover, it must follow up variations of features of each 
interlocutor, resulted from the situations, illustrated in Fig. 1. 
Thus, in order to have the possibility of implementing such 
systems, we need to have electronic elements, allowing 
adaptations. In principle, they must have synapse mimicking 
properties, what will establish variable connections (feed-
back) between key nodes (persons).

Currently, memristive devices are considered among 
the best for mimicking synapse functions [17, 18]. There 
is a large variety of used materials and resistive switching 
mechanisms for the realization of memristive devices. There 
are several review papers on this subject [30, 49, 51]. Here 
we want to introduce only one type of organic memristive 
device, namely, polyaniline-based organic memristive device 
[10, 11], because it has properties that are very important for 
neuromorphic systems, namely, the presence of the internal 
activity in chains of elements [7], the possibility to make cir-
cuits, allowing STDP-like learning, the possibility of making 
3D systems with stochastically organized architecture [39], 
and implementation of circuits, performing some features of 
the nervous system [35].

In addition, it has been directly demonstrated its syn-
apse-mimicking properties by the coupling of live neurons 
through these devices [19]. Thus, we propose to use these 
devices as elements, capable to give a better understanding 

Table 2   The preference of neuromorphic elements in sociomorphic systems, which reveal the lability of adaptation tasks requiring rapid 
response in real time

The basic idea of the concept The neuromorphic approach The traditional approach

Neural network stimulation Using the discreteness of electrical impulses as some 
kind of markers of information transmission

Using the continuous activation function for an artificial 
neural network

Event-driven processing Emphasis on socially significant events in computing Identification of dependence on clock cycles
Energy efficiency Reduction of energy consumption Increased energy consumption
Parallelism and adaptability Support for mass parallelism with subsequent adapta-

tion based on the development of synaptic force 
regulation in response to learning

A sequence of “steps” that ignores the multiplicity of 
parallelism and adheres to fixity and lack of flexibility
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of the verbally obtained information (written or oral) by 
the appropriate feedback taking into consideration social, 
national, educational, and emotional differences between the 
transmitter and receiver of the information.

2 � Conclusions

The author’s proposed concept of sociomorphic neuromodeling 
opens up the problem of a socially inherited mechanism of emo-
tional response, supported at the “deep” level of living systems 
and represented as a system of epigenetic verbalizers, which 
strengthens the stability of a particular sociomorphic system.

The speech-behavioral matrix itself is viewed through the 
prism of a sociomorphic system, which sets the standard for 
both the verbal expression of attitudes to reality and ethno-
socioculturally determined norms of reaction, which are inher-
itable. The emotivity of the transmission of each sociomorphic 
step is associated with the gradation of verbal representations 
of emotions having ethno-sociocultural coloring of intensifica-
tion and metaphor in each ethnic and/or social group.

The study of socially approved communicative distance 
using emotionally colored linguistic representations in com-
parison with new evidence-based methods of neuroscience, 
NLP, and exact sciences will contribute to the more accurate 
creation of smart assistant programs.

Sociomorphic systems supported at the neurobiological 
level can help in calculations on the passionarity and vitality 
of an ethnic and/or social collective as a “living” organism 
and/or a system bioinspired by brain activity. This view opens 
up new possibilities for applying methodological holism to 
understanding collective emotional intelligence within NLP.

Of course, we are only in the beginning of the way towards a 
physical implementation of such systems. It is clear that before 
proceeding to the construction, it is necessary to develop a 
model that will establish a basis for the further works. The 
model must include several blocks. Of course, it should be 
libraries and dictionaries, allowing the information transfer 
between persons with a linguistic barrier. These blocks can be 
realized basing on conventional memory systems and available 
translators. Next step will be to connect these blocks through 
feedback systems that will allow the correct identification of 
the obtained information taking into account internal fixed dif-
ferences of the transmitter and the receiver (national and social 
features, difference in cultural and educational levels, etc.), but 
also to follow up variability of the emotional context of the 
information that can be the result of factors, shown in Fig. 1.

Author Contribution  V.E. formulated the research topic, proposed the 
term"sociomorphic", participated in writing the text. I.K. clarified the 
term in terms of linguistics, collected evidence, made tables and dia-
grams, wrote the main text. Both authors reviewed the general text and 
came to a common opinion.

Data Availability  No datasets were generated or analysed during the 
current study.

Declarations 

Competing interests  The authors declare no competing interests.

Research Involving Humans and Animals  None

Informed Consent  The authors give informed consent to the publication.

Funding  The authors do not have funding for this topic.

References

	 1.	 Bulegenova, I. B., Karabulatova, I. S., Kenzhetayeva, G. K., 
Beysembaeva, G. Z., & Shakaman, Y. B. (2023). Negativizing 
emotive coloronyms: A Kazakhstan-US ethno-psycholinguistic 
comparison. Amazonia Investiga,12(67), 265–282. https://​doi.​
org/​10.​34069/​AI/​2023.​67.​07.​24

	 2.	 Chiel, H. J., & Beer, R. D. (1997). The brain has a body: Adap-
tive behavior emerges from interactions of nervous system, 
body and environment. Trends Neuroscience, 20, 553–557.

	 3.	 Cornaggia, C. M., Beghi, M., Pavone, F., & Barale, F. (2011). Aggres-
sion in psychiatry wards: A systematic review. Psychiatry Research, 
189(1), 10–20. https://​doi.​org/​10.​1016/j.​psych​res.​2010.​12.​024

	 4.	 Cowen, A. S., Brooks, J. A., Prasad, G., Tanaka, M., Kami-
tani, Y., Kirilyuk, V., Somandepalli, K., Jou, B., Schroff, F., 
Adam, H., Sauter, D., Fang, X., Manokara, K., Tzirakis, P., 
Oh, M., & Keltner, D. (2024). How emotion is experienced and 
expressed in multiple cultures: A large-scale experiment across 
North America, Europe, and Japan. Frontiers in Psychology, 15, 
1350631. https://​doi.​org/​10.​3389/​fpsyg.​2024.​13506​31

	 5.	 Dang, B. J., Liu, K. Q., Wu, X. L., Yang, Z., Xu, L. Y., Yang, 
Y. C., & Huang, R. (2023). One-phototransistor-one-memristor 
array with high-linearity light-tunable weight for optic neuro-
morphic computing. Advanced Materials,35, Article 2204844. 
https://​doi.​org/​10.​1002/​adma.​20220​4844

	 6.	 De Rooij, S. R., Bleker, L. S., Painter, R. C., Ravelli, A. C., 
& Roseboom, T. J. (2022). Lessons learned from 25 years of 
research into long term consequences of prenatal exposure to 
the Dutch famine 1944–45: The Dutch famine birth cohort. 
International Journal of Environmental Health Research, 32(7), 
1432–1446. https://​doi.​org/​10.​1080/​09603​123.​2021.​18888​94

	 7.	 Dimonte, A., Berzina, T., Pavesi, M., & Erokhin, V. (2014). 
Hysteresis loop and cross-talk of organic memristive devices. 
Microelectronics Journal, 45, 1396–1400. https://​doi.​org/​10.​
1016/j.​mejo.​2014.​09.​009

	 8.	 Ermakov S.V., Kim I.E., Mikhailova T.V., Osetrova E.V., Suk-
hovolskiy V.G. (2004). The social sphere in the Russian lin-
guistic worldview. In Power in the Russian linguistic and ethnic 
worldview, (89–154). Moscow: Znak.

	 9.	 Erokhin, V. (2020). Memristive devices for neuromorphic appli-
cations: Comparative analysis. BioNanoScience, 10, 834–847. 
https://​doi.​org/​10.​1007/​s12668-​020-​00795-1

	10.	 Erokhin, V. (2022). Fundamentals of organic neuromorphic 
systems (pp. 1–259). Springer, Springer Nature: Switzerland. 
https://​doi.​org/​10.​1007/​978-3-​030-​79492-7

	11.	 Erokhin, V., Berzina, T., & Fontana, M. P. (2005). Hybrid elec-
tronic device based on polyaniline-polyethylenoxide junction. 
Journal of Applied Physics, 97, Article 064501.

483 Page 8 of 10 BioNanoScience (2025) 15:483 

https://doi.org/10.34069/AI/2023.67.07.24
https://doi.org/10.34069/AI/2023.67.07.24
https://doi.org/10.1016/j.psychres.2010.12.024
https://doi.org/10.3389/fpsyg.2024.1350631
https://doi.org/10.1002/adma.202204844
https://doi.org/10.1080/09603123.2021.1888894
https://doi.org/10.1016/j.mejo.2014.09.009
https://doi.org/10.1016/j.mejo.2014.09.009
https://doi.org/10.1007/s12668-020-00795-1
https://doi.org/10.1007/978-3-030-79492-7


	12.	 Fu, R., Li, J., Yu, H., Zhang, Y., Xu, Z., & Martin, C. (2021). 
The Yin and Yang of traditional Chinese and Western medicine. 
Medicinal Research Reviews, 41(6), 3182–3200. https://​doi.​org/​
10.​1002/​med.​21793

	13.	  Gapanyuk, Y., Cai, C., Jia, C., Karabulatova, I. (2025). Using 
metagraph approach for  building an  architecture of  the  ter-
minology integration system. In: Redko, V., Yudin, D., 
Dunin-Barkowski, W., Kryzhanovsky, B., Tiumentsev, Y. 
(Eds.), Advances in Neural Computation, Machine Learning, 
and Cognitive Research VIII. NI 2024. Studies in Computational 
Intelligence (vol. 1179). Springer, Cham. https://​doi.​org/​10.​1007/​
978-3-​031-​80463-2_​49

	14.	 Ge, M., Mao, R., & Cambria, E. (2023). A survey on compu-
tational metaphor processing techniques: From identification, 
interpretation, generation to application. Artificial Intelligence 
Review, 56(Suppl 2), 1829–1895. https://​doi.​org/​10.​1007/​
s10462-​023-​10564-7

	15.	 González, M. L. G., Hernández, S. O., & Cebollero-Salinas, A. 
(2025). Fomo and socio-emotional e-competencies as predictors 
of media multitasking, phubbing and cybergossip in university 
students: Transnational differences between Mexico and Spain by 
gender. Journal of Community Psychology, 53(2), Article e23183. 
https://​doi.​org/​10.​1002/​jcop.​23183

	16.	 Hu, Y., Lin, J., & Lipson, H. (2025). Teaching robots to build sim-
ulations of themselves. Nature Machine Intelligence, 7, 484–494. 
https://​doi.​org/​10.​1038/​s42256-​025-​01006-w

	17.	 Huh, W., Lee, D., & Lee, C. H. (2020). Memristors based on 2D mate-
rials as an artificial synapse for neuromorphic electronics. Advanced 
Materials, 32, 2002092. https://​doi.​org/​10.​1002/​adma.​20200​2092

	18.	 Jo, S. H., Chang, T., Ebong, I., Bhadviya, B. B., Mazumder, P., & 
Lu, W. (2010). Nanoscale memristor device as synapse in neuro-
morphic systems. Nano Letters, 10, 1297–1301. https://​doi.​org/​
10.​1021/​nl904​092h

	19.	 Juzekaeva, E., Nasretdinov, A., Battistoni, S., Berzina, T., Ian-
notta, S., Khazipov, R., Erokhin, V., & Mukhtarov, M. (2019). 
Coupling cortical neurons through electronic memristive synapse. 
Advanced Materials Technologies, 4, 1800350. https://​doi.​org/​10.​
1002/​admt.​20180​0350

	20.	 Karabulatova, I. S., Aipova, A. K., Butt, S. M., & Amiridou, S. 
(2021). Linguocognitive conflict of digital and pre-digital thinking 
in online educational discourse during the pandemic: Social dan-
ger or a new challenge? Journal of Siberian Federal University. 
Humanities & Social Sciences,14(10), 1517–1537. https://​doi.​org/​
10.​17516/​1997-​1370-​0836

	21.	 Karabulatova, I. S., Anumyan, K. S., Korovina, S. G., & Krivenko, 
G. A. (2023). Emoticeme surprise in the news discourse of Russia, 
Armenia, Kazakhstan and China. RUDN Journal of Language 
Studies, Semiotics and Semantics, 14(3), 818–840. https://​doi.​org/​
10.​22363/​2313-​2299-​2023-​14-3-​818-​840

	22.	 Karabulatova, I.S., Talanov, M., Vallverdú, J. (2024). (原作) 宋雪
坤Song Xuekun (译) 学术情感学视域下的情感智能结构——
基于语言教学中神经认知知识与情感-表情模型的整合研究 
[The structure of emotional intelligence from the perspective of 
academic emotionology: An integrated study of neurocognitive 
knowledge and emotion-expression models in language teaching] 
[J]. 外语学刊 Foreign Language Research (6), 32 -40. https://​doi.​
org/​10.​16263/j.​cnki.​23-​1071/h.​2024.​06.​005 (In Chinese).

	23.	 Karpov, A. O. (2018). Generative learning environment: Construc-
tive and creative models. PEDAGOGIKA, 9, 3–11.

	24.	 Kasek, R., Sepsi, E., & Lázár, I. (2025). Overconfident, but angry 
at least. AI-based investigation of facial emotional expressions and 
self-assessment bias in human adults. BMC Psychology, 13(1), 
Article 223. https://​doi.​org/​10.​1186/​s40359-​025-​02590-7

	25.	 Kazakov V. V., Kazakov V.G., Katsel E.M., Nechiporenko A.V., 
Panina N.L., Pishik B.N., Shershnev A.A.(2019). Personal digital 

twins and their sociomorphic networks: Actual area of the research 
and approach capabilities. Distributed information and comput-
ing resources. In O.L. Zhizhimov, A.V. Yurchenko (Eds.), Digital 
Twins and Big Data (DICR-2019): Proceedings of the XVII Inter-
national Conference (Novosibirsk, 03.12–06.12.2019). Novosi-
birsk: IVT SB RAS, 87–95. https://​doi.​org/​10.​25743/​ICT.​2019.​
17.​13.​013

	26.	 Kleisner, K. (2024). Agency and appearance: Reading the face 
of life. In: Švorcová, J. (Eds.), Organismal Agency. Biosemiot-
ics (vol. 28). Springer, Cham. https://​doi.​org/​10.​1007/​978-3-​031-​
53626-7_​14

	27.	 Kolesnikov, N. A., Kharkov, V. N., Zarubin, A. A., et al. (2022). 
Signals of directed selection in the indigenous populations of 
Siberia. Russian Journal of Genetics, 58, 473–477. https://​doi.​
org/​10.​1134/​S1022​79542​20400​7X

	28.	 Kövecses, Z. (2017). Conceptual metaphor theory. In E. Semino & 
Z. Demjén (Eds.), Routledge Handbook of Metaphor (pp. 13–27). 
Routledge.

	29.	 Kruglanski, A. W., Ellenberg, M., Szumowska, E., Molinario, E., 
Speckhard, A., Leander, N. P., Pierro, A., Di Cicco, G., & Bush-
man, B. J. (2023). Frustration-aggression hypothesis reconsid-
ered: The role of significance quest. Aggressive Behavior, 49(5), 
445–468. https://​doi.​org/​10.​1002/​ab.​22092

	30.	 Kumar, S., Wang, X. X., Strachan, J. P., Yang, Y. C., & Lu, W. D. 
(2022). Dynamical memristors for higher-complexity neuromor-
phic computing. Nature Reviews Materials,7, 575–591. https://​
doi.​org/​10.​1038/​s41578-​022-​00434-z

	31.	 Kurth, C. (2016). Anxiety, normative uncertainty, and social regu-
lation. Biology & Philosophy, 31, 1–21. https://​doi.​org/​10.​1007/​
s10539-​015-​9508-9

	32.	 Kutsyuruba, B., Basch, J. (2023). Metaphor analysis. In: Okoko, 
J.M., Tunison, S., Walker, K.D. (Eds.), Varieties of Qualitative 
Research Methods. Springer Texts in Education: Springer, Cham. 
https://​doi.​org/​10.​1007/​978-3-​031-​04394-9_​50

	33.	 Lakoff, G., & Johnson, M. (2003). Metaphors we live by (2nd ed.). 
University of Chicago Press.

	34.	 Morozova, A. S. (2021). Sociomorphic metaphor as a way of mod-
eling the image of Russia in English-language media. A Young 
Scientist 27(369), 306–309]. https://​moluch.​ru/​archi​ve/​369/​82950. 
Date of Request: 06 Aug 2025.

	35.	 Masaev, D. N., Suleimanova, A. A., Prudnikov, N. V., Serenko, M. 
V., Emelyanov, A. V., Lavrov, I. A., Talanov, M. O., & Erokhin, V. 
(2023). Memristive circuit-based model of central pattern genera-
tor to reproduce spinal neural activity in walking pattern. Frontiers 
Neurosci., 17, 1124950. https://​doi.​org/​10.​3389/​fnins.​2023.​11249​50

	36.	 O’Donoghue, J. (2021). Introduction: Communicating metaphor. 
In: The Relevance of Metaphor. Palgrave Macmillan: Cham. 
https://​doi.​org/​10.​1007/​978-3-​030-​83954-3_1

	37.	 Pappalettera, C., Carrarini, C., Miraglia, F., Vecchio, F., & Ross-
ini, P. M. (2024). Cognitive resilience/reserve: Myth or reality? A 
review of definitions and measurement methods. Alzheimer’s & 
Dementia, 20(5), 3567–3586. https://​doi.​org/​10.​1002/​alz.​13744

	38.	 Phillips, M. L., Drevets, W. C., Rauch, S. L., & Lane, R. (2003). 
Neurobiology of emotion perception I: The neural basis of normal 
emotion perception. Biol Psychiatry, 54(5), 504–14. https://​doi.​
org/​10.​1016/​S0006-​3223(03)​00168-9

	39.	 Prudnikov, N. V., Lapkin, D. A., Emelyanov, A. V., Minnekhanov, 
A. A., Malakhova, Y. N., Chvalun, S. N., Denin, V. A., & Erokhin, 
V. (2020). Associative STDP-like learning of neuromorphic cir-
cuits based on polyaniline memristive microdevices. Journal of 
Physics. D. Applied Physics, 53, Article 414001. https://​doi.​org/​
10.​1088/​1361-​6463/​ab9262

	40.	 Ritchie, L.D. (2006). Conceptual metaphor theory. In: Context and 
Connection in Metaphor. Palgrave Macmillan, London. https://​
doi.​org/​10.​1057/​97802​30286​825_3

BioNanoScience (2025) 15:483 Page 9 of 10 483

https://doi.org/10.1002/med.21793
https://doi.org/10.1002/med.21793
https://doi.org/10.1007/978-3-031-80463-2_49
https://doi.org/10.1007/978-3-031-80463-2_49
https://doi.org/10.1007/s10462-023-10564-7
https://doi.org/10.1007/s10462-023-10564-7
https://doi.org/10.1002/jcop.23183
https://doi.org/10.1038/s42256-025-01006-w
https://doi.org/10.1002/adma.202002092
https://doi.org/10.1021/nl904092h
https://doi.org/10.1021/nl904092h
https://doi.org/10.1002/admt.201800350
https://doi.org/10.1002/admt.201800350
https://doi.org/10.17516/1997-1370-0836
https://doi.org/10.17516/1997-1370-0836
https://doi.org/10.22363/2313-2299-2023-14-3-818-840
https://doi.org/10.22363/2313-2299-2023-14-3-818-840
https://doi.org/10.16263/j.cnki.23-1071/h.2024.06.005
https://doi.org/10.16263/j.cnki.23-1071/h.2024.06.005
https://doi.org/10.1186/s40359-025-02590-7
https://doi.org/10.25743/ICT.2019.17.13.013
https://doi.org/10.25743/ICT.2019.17.13.013
https://doi.org/10.1007/978-3-031-53626-7_14
https://doi.org/10.1007/978-3-031-53626-7_14
https://doi.org/10.1134/S102279542204007X
https://doi.org/10.1134/S102279542204007X
https://doi.org/10.1002/ab.22092
https://doi.org/10.1038/s41578-022-00434-z
https://doi.org/10.1038/s41578-022-00434-z
https://doi.org/10.1007/s10539-015-9508-9
https://doi.org/10.1007/s10539-015-9508-9
https://doi.org/10.1007/978-3-031-04394-9_50
https://moluch.ru/archive/369/82950
https://doi.org/10.3389/fnins.2023.1124950
https://doi.org/10.1007/978-3-030-83954-3_1
https://doi.org/10.1002/alz.13744
https://doi.org/10.1016/S0006-3223(03)00168-9
https://doi.org/10.1016/S0006-3223(03)00168-9
https://doi.org/10.1088/1361-6463/ab9262
https://doi.org/10.1088/1361-6463/ab9262
https://doi.org/10.1057/9780230286825_3
https://doi.org/10.1057/9780230286825_3


	41.	 Roseboom, T. J. (2019). Epidemiological evidence for the devel-
opmental origins of health and disease: Effects of prenatal under-
nutrition in humans. Journal of Endocrinology, 242(1), 135–144. 
https://​doi.​org/​10.​1530/​JOE-​18-​0683

	42.	 Shi, L. Y., Zheng, G. H., Tian, B. B., Dkhil, B., & Duan, C. G. 
(2020). Research progress on solutions to the sneak path issue in 
memristor crossbar arrays. Nanoscale Advances,2, 1811–1827. 
https://​doi.​org/​10.​1039/​d0na0​0100g

	43.	 Sun Q., Karabulatova I.S., Zou J., Kuo Ch. (2024). Metaphori-
cal terminology in ancient texts of traditional Chinese medicine: 
Problems of understanding and translation. Vestnik Volgograd-
skogo gosudarstvennogo universiteta. Seriya 2. Yazykoznanie 
[Science Journal of Volgograd State University Linguistics] 23(6), 
141–157. https://​doi.​org/​10.​15688/​jvols​u2.​2024.6.​10

	44.	 Talanov M., Karabulatova I.S., Erokhin V., Vallverdú J. (2025). 
Socio-morphic neuro-modeling in academic emotionology as an 
integration of neurocognitive and psycholinguistic knowledge in 
artificial intelligence. Vestnik Volgogradskogo gosudarstvennogo 
universiteta. Seriya 2. Yazykoznanie [Science Journal of Volgo-
grad State University Linguistics] 24(1), 134–151. https://​doi.​org/​
10.​15688/​jvols​u2.​2025.1.​11

	45.	 Tordjman, S. (2022). Aggressive behavior: A language to be 
understood. Encephale, 48(Suppl 1), S4–S13. https://​doi.​org/​10.​
1016/j.​encep.​2022.​08.​007

	46.	 Vaughan, R. & Zuluaga, M. (2006). Use your illusion: sensorimo-
tor self-simulation allows complex agents to plan with incomplete 
self-knowledge. In Nolfi, S. et al. (Eds.), Proc. 9th International 
Conference on from Animals to Animats: Simulation of Adaptive 
Behavior (pp. 298–309).

	47.	 Wan Han (2024). The Russian language picture of the world: The 
image of society and the sociomorphic code : abstract of the dis-
sertation of the Candidate of Philological Sciences: 5.9.5. / Wang 

Han; [Place of defense: Volgograd State Socio-Pedagogical Uni-
versity; Dissertation Council 33.2.007.03 (33.2.007.03)]. - Vol-
gograd- (p. 26).

	48.	 Shuo, Wang, Xin, Xiu, & Zolotykh, L. G. (2022). Translation of 
traditional Chinese culture into the philosophy of a new era. Ideas 
and ideals, 14(1, 3), 40–54. https://​doi.​org/​10.​17212/​2075-​0862-​
2022-​14.3.​1-​40-​54

	49.	 Yang, J. J., Strukov, D. B., & Stewart, D. R. (2013). Memristive 
devices for computing. Nature Nanotechnology, 8, 13–24. https://​
doi.​org/​10.​1038/​NNANO.​2012.​240

	50.	 Zhu, Z., Ho, S. M., & Bonanno, G. A. (2013). Cultural similari-
ties and differences in the perception of emotional valence and 
intensity: A comparison of Americans and Hong Kong Chinese. 
American Journal of Psychology, 126(3), 261–273. https://​doi.​
org/​10.​5406/​amerj​psyc.​126.3.​0261

	51.	 Zidan, M. A., Strachan, J. P., & Lu, W. D. (2018). The future of 
electronics based on memristive systems. Nature Electronics, 1, 
22–29. https://​doi.​org/​10.​1038/​s41928-​017-​0006-8

	52.	 Yang, F., Jin, Z., He, J., et al. (2022). Aggressive behaviors and 
associated factors in Chinese left-behind adolescents: A cross-
sectional study. BMC Pediatrics, 22, 677. https://​doi.​org/​10.​1186/​
s12887-​022-​03736-x

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

483 Page 10 of 10 BioNanoScience (2025) 15:483 

https://doi.org/10.1530/JOE-18-0683
https://doi.org/10.1039/d0na00100g
https://doi.org/10.15688/jvolsu2.2024.6.10
https://doi.org/10.15688/jvolsu2.2025.1.11
https://doi.org/10.15688/jvolsu2.2025.1.11
https://doi.org/10.1016/j.encep.2022.08.007
https://doi.org/10.1016/j.encep.2022.08.007
https://doi.org/10.17212/2075-0862-2022-14.3.1-40-54
https://doi.org/10.17212/2075-0862-2022-14.3.1-40-54
https://doi.org/10.1038/NNANO.2012.240
https://doi.org/10.1038/NNANO.2012.240
https://doi.org/10.5406/amerjpsyc.126.3.0261
https://doi.org/10.5406/amerjpsyc.126.3.0261
https://doi.org/10.1038/s41928-017-0006-8
https://doi.org/10.1186/s12887-022-03736-x
https://doi.org/10.1186/s12887-022-03736-x

	Neuromorphic Elements as a First Step Towards Sociomorphic Systems
	Abstract
	1 Introduction
	1.1 Sociomorphic Systems in the Humanities and Technical Sciences
	1.2 Linguistic Background and Defining of Goals
	1.3 The Language of Emotions as a Sociomorphic System
	1.3.1 The Linguistic Vector in the Sociomorphic System of Emotions

	1.4 Polycode Character of Sociomorphic Systems
	1.5 Strategies for the System Realization at the Hardware Level
	1.6 Same Elements Are Used for Storage and Processing of the Information
	1.7 Parallel Information Processing
	1.8 Presence of Internal Activity
	1.9 Bio-realistic Learning Algorithms

	2 Conclusions
	References




