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Prospective research in the field
of teaching creative skills to artificial intelligence

Abstract. The research relevance is determined by the importance of a thorough study of methods, schemes
and models used by artificial intelligence to mechanise creativity in modern conditions of active technological
development. The study aims to analyse the main processes taking place in modern art in connection with active
technologization of work processes, to identify the leading concepts regarding the possibility of creating machine
art in the future, etc. The employed methods are theoretical, such as analysis, systematisation, generalisation, etc.,
for studying key problems and further development of creativity based on artificial intelligence. The study examines
in detail the main developments of Artificial General Intelligence and Artificial Narrow Intelligence, in particular the
achievements of Generative adversarial networks and Creative adversarial networks. Artificial intelligence-generated
art demonstrates the remarkable capabilities of technologies. The evolving artificial intelligence in the arts introduces
“digital art”. Generative Adversarial Networks are used as a foundational tool for artists who use digital methods and
texture generation to create unique compositions. Furthermore, sculptors collaborate with artificial intelligence
tools to convert drawings into 3D models or transform historical art databases into sculptures. Creative thinking, a
hallmark of human intelligence, is determined as artificial intelligence’s ability to generate new and original ideas. The
development of emotional intelligence in artificial intelligence enables empathetic responses and the identification
of human emotions through voice and facial expressions. The issues of authorised internationality, awareness of the
creative process, psychological foundations of artificial empathy and emotional intelligence define the prospects for
the development of neuroscience. Challenges persist in defining creativity, authorship, and legal aspects of artificial
intelligence-generated art. The study materials may be useful for artists, art educators, technologists, and researchers
interested in the intersection of technology and art, legal professionals (especially intellectual property law), and
individuals involved in artificial intelligence development may find these findings valuable
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INTRODUCTION

The research relevance is determined by the importance
of developing new methods and models of artificial in-
telligence for improving various technological processes
and creating more efficient, in particular creative arts. The
interest in the prospects and possibilities of various types
of artificial intelligence is constantly growing. Further-
more, the need to implement and develop new methodol-
ogies in the field of machine learning, in particular artistic
skills, still exists. Ambiguous opinions regarding the clas-
sification of art objects created by machines in the mod-
ern scientific space determine even greater relevance,
contributing to a deep and comprehensive analysis of the
problems of science and technology in the interdiscipli-
nary field of knowledge.

Researchers assess the possibility of creating art
samples using artificial intelligence algorithms as high,
given the constant development of new technologies
and automatization. V.R. Jokanovi¢ (2022) believes that
artificial intelligence in the future will be able to model
emotions, predict behaviour and recognize creative pro-
cesses. Y. Li (2020) discussed the potential for the repro-
duction of mental states by machines. R. Srinivasan and
B.S.M. Gonzélez (2022), as well as E. Kambur (2021), ad-
dressed the issue of artificial empathy, seeking to prove
the possibility of creating and using mechanisms that will
be able to identify intentions, emotions, and behaviour
patterns in the future. According to E. Sandry et al. (2021),
in addition to creativity, history and aesthetics, the crea-
tion of artistic masterpieces requires such components as
synaesthesia, variability, communication and interaction
between a robot and a person.

Some scientists have the opposite opinion about
art creation using Al (artificial intelligence). V. Tokare-
va (2020) notes that machines will be able to reproduce
only the form and concept, complicating their structure,
but the creation of a masterpiece will be impossible due
to a lack of emotional experience. Th. Gros (2019) believes
that art made by Al will always be created through man
and machine communication within the framework of
close cooperation and interaction, and it will not be pos-
sible to achieve full creative technologization. E.S. Mikalo-
nyté and M. Kneer (2021) addressed the unwillingness to
recognise Al authorship, believing that copyright should
belong only to a person.

The study aims to consider the complex and ambigu-
ous issue of the possibility of machines creating objects of
an artistic nature, in particular a masterpiece, in various
spheres of creativity. To analyse the achievements of mod-
ern science and technology in terms of implementation
of creativity, authorship ideas and internationality, emo-
tional intelligence and artificial empathy, socialisation of
robots and giving them copyrights were considered. The
advantages of machines over humans, and vice versa,
and the prospects of using robotics and automatization
in the process of creating art objects were determined. All
these aspects were deeply studied and analysed; research
has been elaborated in the modern scientific world. The
study subject is achievements of artificial intelligence in
terms of creativity at this stage of development (systems,
models and algorithms that are currently used or may be
developed soon), concepts of art and masterpieces in the
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scientific interdisciplinary area. The study object is the
problem of creating artistic samples using artificial intel-
ligence, and the analysis of artificial intelligence achieve-
ments for the automatization of creative processes, which
have become the subject of the work of modern research-
ers in the interdisciplinary scientific space.

For the most part, the works of researchers consider
the development of artificial intelligence based on GAN
and CAN, their main advantages, prospects for optimisa-
tion and further use, principles of operation and acquisi-
tion of general artificial intelligence (AGI), narrow artifi-
cial intelligence (ANI), artificial superintelligence (ANI). A
key question posed in modern works is the integration of
AGI systems using fuzzy logic in art, which would allow,
based on knowledge from a certain field, to formulate a
new solution to a problem.

The leading directions of the considered research are
the method of creating artistic samples using the classical
(mimetic) and transformational concepts, compiling the
experience of predecessors, imitating aesthetic rules, and
creating new “unpredictable” images using cognitive in-
telligence. According to scientists, the main achievements
of Al in the creative sphere in the modern context are the
development of software (AIVA, CoArt, Deep-Dream), the
use of virtual reality methods, real-time creation of digital
media art, music, reproduction of emotional experiences
and empathic learning etc.

The main methodological approach employed in this
study involves a combination of theoretical, analytical,
and synthetic methods. These methods were used to re-
view and systematise the literature; analyse modern glob-
al and Ukrainian studies on the integration of Al into the
art space; systematise the literature on the topic to form a
comprehensive understanding; analyse the issues related
to the creation of art objects using Al methods, algorithms,
and schemes. Based on the analysis, contributing general-
isations to the formulation of a position on the possibility
of creating works of art, including masterpieces, using Al
mechanisms, were made.

CLASSICAL MIMETIC THEORY
AND THE CREATIVE POTENTIAL

OF ARTIFICIAL INTELLIGENCE
To view art following classical mimetic theory as an imita-
tion of the external world, and not as an expression of the
inner world of the creator, is to consider Al-created art cre-
ative. According to E.S. Mikalonyté and M. Kneer (2021), a
popular opinion is that computers are “social actors” that
operate in human-human interaction, unreflectively ex-
tending to human-robot interaction. Y. Trach (2021) stated
that the interaction of artificial intelligence technologies
and the sphere of culture is far from perfect, character-
ised by imbalance and disorganisation, as it is associated
with existential and civilisational challenges, therefore the
question of creating an artistic masterpiece with the help
of Al remains relevant.

When trying to determine whether Al can create art,
three main factors are to be analysed: the agent (compar-
ing an autonomous Al to a human), the process (the ac-
tion by which the art is created), and the product (the ob-
ject created). The first factor questions whether the goal
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of AI artists is to imitate people, and the second delves
into whether machines can participate in a real creative
process, that is, perceive and be aware of themselves
as creators. The third factor concerns the more general
problem of defining art: does art created by Al meet its
conventional definition, as noted by E.S. Mikalonyté and
M. Kneer (2021).

Th. Gros (2019) stated that the “tripod for creativity”
is skill (the ability to create something of quality), appreci-
ation (the ability to independently evaluate a work of art)
and imagination (the ability to create something new).
The main task of modern Al developers is to force the sys-
tem to explore the creative space to find solutions that de-
viate from established styles but remain close enough to
creativity to be identified as art. The possibility of creating
a masterpiece in the future with the help of Al remains,
but currently, it is difficult to imagine.

THE DIFFICULTY OF HUMANS TO DISTINGUISH
BETWEEN Al AND HUMAN-MADE ART

Since human respondents have difficulty distinguish-
ing between Al and human-made paintings, there is no
significant difference between their evaluation of the
two works without prior indication of the identity of the
works. And while GAN or CAN lacks the emotional intent
of humans, these artistic Al systems are already extraor-
dinarily creating art. Even if technological systems do not
yet fully correspond to human creativity and do not use
all the possibilities of emotional intelligence, it would be
logical to assume that they have a certain ability to func-
tion creatively, according to M. Cheng (2022). In October
2018, the “Portrait of Edmond de Belamy”, an imaginary
French aristocrat, created by artificial intelligence using
generative adversarial network (GAN) technology (Fig. 1)
was sold at an auction in the United States for $432,500.
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Figure 1. “Portrait of Edmond de Belamy”
Source: Artificial art created by artificial intelligence (2020).

M. Cheng (2022) stated that paintings created by art-
ists with Al identity, at this point, should receive a lower
rating compared to paintings created by artists with a hu-
man identity. Even if art created by artificial intelligence is
similar to those created by people, there is a belief that art
is something that results from human observations and
efforts. Machines cannot produce and create new ideas as
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they are not creative and do not have the imagination to
overcome human intelligence. They lack out-of-the-box
thinking, as even the “smartest” Al-based machines can-
not think or create out of context, they can only perform
tasks they were previously trained to do. Even the most
effective artificial intelligence machines have no feelings,
and no emotional connections with people, according to
V.R. Jokanovi¢ (2022).

Furthermore, V.R. Jokanovi¢ (2022) noted that the
self-awareness process is key to the creation of art, for
which Al systems must master human consciousness
and reactions. Machines with self-awareness will be able
to understand their current state and draw respective
conclusions regarding the emotions of others. The next
stage of Al development is expected to have their emo-
tions, needs, beliefs and potential desires, and predict
their requests. Artificial intelligence with self-awareness
is expected to greatly increase productivity, but it can also
lead to disasters, as there is a risk that such Al may take
uncontrollable actions and produce ideas that are dan-
gerous to humanity. E.S. Mikalonyté and M. Kneer (2021)
stated that even though machines do not have conscious-
ness, humans tend to anthropomorphise robots and at-
tribute a wide range of mental states to them. Although a
lot of research has recently been conducted on intuition,
and the awareness of robots’ freedom, the field of intui-
tion studies regarding the ability of machines to produce
art remains understudied.

One of the key components to the creation of a mas-
terpiece is the creator’s intention (author’s intention),
which is important in determining the type of artefact,
even if it is not directly related to the appearance or func-
tion of the object. Conclusions regarding the mental state
of creators are equally important for the art classification.
Hence, people’s willingness to consider Al-created art-
works depends on their tendency to attribute their inten-
tions to the generated results. Given the current develop-
ment of emotional intelligence currently, the creation of a
masterpiece by Al is possible only under the condition of
subjectivization: a person transfers requested intentions
to a product created by a program.

AT IN ART: BOUNDARIES, CREATIVITY,
AND HUMAN PERCEPTION

Despite the possibility of successful learning, Al is com-
pletely unable to distinguish between meanings and cre-
ate a coherent narrative. Artificial intelligence will be able
to create a poem in the manner of a certain poet, but it
does not understand what it is about. Analysis of the art-
ist’s technique is similar to imitation, but the process of
creating art occurs unconsciously, and mechanically.
Paintings made using artificial intelligence technologies
can be considered creative objects, since in modern art
creativity is not the visualisation of something impor-
tant, but the very act and fact of this visualisation. Since
a masterpiece is considered something unique, new, and
original, unpredictable, it must be based on an idea that
has never been generated by anyone else. For example, a
creative reinterpretation of a theme or problem in an art
from such an angle that has not yet been considered and
worked out in the art world. However, imitation of art and
compilation of samples cannot become a masterpiece.
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When artists use neural networks and machine learn-
ing algorithms, it is important to note that Al can create
something human-like, but at the same time, it is capa-
ble of extraordinary, non-obvious abilities and solutions.
Neural networks that perform certain tasks cannot real-
ise themselves as the author and the very fact of creating
works of art. In connection with the computerisation of
the world, the technologization of creativity is also taking
place, and a new term “digital art” is emerging. Perhaps, in
the future, Al will not only be a tool for the implementa-
tion of human ideas but will also be able to independently
create objects that will be significantly different from hu-
man products.

However, even though the gap between Al and hu-
mans is rapidly closing, currently, it is the human who cre-
ates the model, chooses the training samples, and uses the
technology for creative tasks. Artificial intelligence pro-
vides extraordinary tools and a new field of experimen-
tation for artists in the visual arts and entertainment in-
dustries (game and film design, computer graphics, etc.).
However, the more artificial intelligence technologies are
used in the production of art, the more valuable the idea
or concept becomes. At present, when the execution and
physical realisation of the project can be “transferred” to
Al, new ideas become the main driving force of art devel-
opment, as noted by Y. Trach (2021).

Th. Gros (2019) pointed out that since artificial intel-
ligence can create what people consider art, it is worth
replacing the term “person” with “the subject who creates
art”. Al can produce examples of creativity, although they
are not considered artists. This interesting result raises
several questions for discussion, one of which concerns
the anthropomorphism of robot agents. The current study
shows that people do not perceive Al as an artist and are
reluctant to recognize it as a potential copyright owner, as
E.S. Mikalonyté and M. Kneer (2021) noted.

AI COLLABORATION
IN CONTEMPORARY ART: TRANSFORMING

CREATIVITY AND EXPRESSION
Modern society has reached a new era of creativity, when
artificial intelligence and the artist become co-authors,
complementing each other in those aspects where they
are most powerful. The generation of ideas can become
the primary task of a person, the creative production of
new, extraordinary ideas and solutions is becoming more
and more valuable. According toY. Trach (2021), machines
can successfully perform big data analysis with high per-
formance. Therefore, the creation of a masterpiece with
the help of Al and systems is possible only under the con-
dition of cooperation between Al and a person.

Artists use cognitive intelligence to learn specific
aesthetic rules by analysing thousands of images and
then trying to create new images that match the given
aesthetic characteristics. For example, H. Agarwal from
Bangalore, who lives in India, entered 60,000 images of
human anatomy into the algorithm and created a series of
abstract paintings similar to “crimson blizzards” — works
of art with a unique aesthetic of Al (Fig. 2). According to
the same principle, the “Portrait of Edmond de Belamy”
sold at a high price in 2018, was created, as mentioned by
W. Chen et al. (2020).
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Figure 2. “The Anatomy Lesson
of Dr. Algorithm” by H. Agrawal

Source: The creative dialogue of humans and machines in
the work of AT Artist Harshit Agrawal (2019).

The Next Rembrandt project demonstrates the result
of a deep learning algorithm on the example of more than
300 scans of H.R. Rembrandt’s artworks, revealing their
main features and creating a new image in the style of
the artist with oil paints and printed on canvas, later re-
producing a fragment of the painting “The Night Watch”
(Figure 3) (Rembrandt’s ‘Night Watch’ on display..., 2021;
Chibalashvili, 2021).

Figure 3. “The Night Watch” by H.R. Rembrandt,
reproduced with the help of artificial intelligence

Source: Rembrandt’s ‘Night Watch’ on display with missing
figures restored by AI (2021).

A. Chibalashvili (2021) noted that the works of S. Ea-
ton (Fig. 4) were created using generative adversarial net-
works (GAN). In search of new solutions, the artist used
combinations of traditional execution of works with mod-
ern digital techniques, in particular, texture generation
based on the analysis of photos from the database. In the
works “Hyperbolic Composition I” and “Hyperbolic Com-
position II”, the human body acquires abstract forms and
perspectives. The paintings of the artist M. Klingemann
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represent the development of devices and algorithms for
determining the location of birdsong in the field, creating

a database of bird songs and their automated classifica-
tion, according to Y. Li (2020) and M. Klingemann (2020).

Figure 4. Works of S. Eaton

Source: Hyperbolic Compositions I & II. (2018)

Y. Trach (2021) noted that Italian artist D. Quayola
used the Creative Adversarial Networks (CAN) technolo-
gy to create classic impressionistic landscape art with the
reproduction of subtle nuances of reality beyond human

perception (Fig. 5). The artist used the technique of com-
plex computational analysis of movement, compositions,
and colour schemes, which became the basis for creating
new digital paintings (“Pleasant Places” ..., 2018).

Figure 5. The picture “Pleasant places” by D. Quayola
Source: “Pleasant places”. Quayola and the technological sublime (2018)

In sculpture, artificial intelligence tools are used to
create a GAN layout or 3D models. For instance, S. Eaton’s
sculpture, which debuted at the exhibition in London in
2019, was created in collaboration with Al tools that con-
vert drawings into a three-dimensional form (Hyperbolic
Compositions I & II, 2018). Another example is a sculpture
by the New York artist H.B. Snell (Fig. 6), which uses ma-
chine learning algorithms to scan and transform a data-
base of historical works of world art, including more than
athousand works of classical sculpture (This Al-generated
sculpture..., 2019).

Y. Trach (2021) noted that the CoArt project used an
innovative approach and provided communication be-
tween a person and Al. A mobile application was used to
ask questions and receive answers in Polish from the so-
called “electronic directory”. The generation of random
images using CAN technology adds spontaneity to the cre-
ative process involving artificial intelligence and allows a
step forward compared to deep stylisation. R. Lipski (2021)
used a neural network in the creative process, training it to
create paintings in personal style (Fig. 7). Despite the use

of Al, the author has not ceased to be an artist, only part of
the creative work is performed by neural networks (Artifi-
cial Art Created by Artificial Intelligence, 2020).

Figure 6. Sculpture by H.B. Snell
Source: This Al-generated sculpture is made from the
shredded remains of the computer that designed it (2019)

Interdisciplinary Cultural and Humanities Review. 2024. Vol. 3, No. 1
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Figure 7. Works by R. Lipski

Source: Roman Lipski (2021)

V. Tokareva (2020) noted that despite all the success-
es of Al, the generated arts are of mechanical origin and
are the result of data processing, therefore they have only
an indirect relation to human authorship and creativi-
ty. To date, the legal prerequisites have not yet emerged
for the artistic achievements of Al to be considered art,
even when created by systems that are characterised by
the ability to learn. Since, currently, it is not necessary to
define artificial intelligence as a subject of law, it is also
not necessary to define it as a subject of creativity. Even
though Al at present is considered a new source of creativ-
ity that can produce new artistic samples, programs for a
long time remained only a tool, an intermediary between
the author and his work. Artificial intelligence successfully
creates music, videos, and images and can be considered
protected in the future, the issue of human intervention
and its direct impact on artistic results has not yet been
deeply studied.

LEGAL AND ETHICAL CONSIDERATIONS

IN AI-GENERATED ART
Although there is a successful development of techno-
logical processes, it is difficult to answer unequivocally
whether art objects created by the program independent-
ly can be considered unprotectable. Perhaps it is worth
adopting the experience of Japan, which in 2016 approved
the document “Strategic Program on Intellectual Proper-
ty 2016”7, which primarily aimed to create a new genera-
tion of intellectual property adapted to digitalisation, as
was noted by S. Sabura (2020). The fact that not everyone
in the field of legal sciences is ready to grant copyright to
subjects of intellectual property shows the impossibility of
fixing creativity (in particular, a masterpiece) in the legal
field of many countries.

As such, even though the improvement of the creative
process by machines is already possible shortly, the lack
of artistic authorial intention (internationality) and crea-
tive ideas in the production of art objects with the help of
artificial intelligence makes it impossible to create a mas-
terpiece using Al. However, significant experience and
prospects of integrating robots into art are important un-
der the conditions of active technologization and mecha-
nisation. C. ZhangandY. Lu (2021) indicated that the tech-
nological and industrial revolution is accelerating due to
the widespread use of next-generation information and
communication technologies such as Al, IoT (Internet of
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Things) and blockchain technologies. The term “artificial
intelligence” was first used in 1956 at a conference at Dart-
mouth University. According to A. Oktradiksa et al. (2021),
Al uses computers to model intelligent human behaviour,
including learning, thinking, and decision-making, as well
as skills abbreviated as the 4Cs, namely, critical thinking,
collaboration, creativity (art), and communication.

As stated by C. Zhang and Y. Lu (2021), the creation
of artificial intelligence became possible due to the devel-
opment of special algorithms, effective use of computing
capabilities and rapid data processing, caused by many
studies in interdisciplinary sciences: computer science,
logic, biology, psychology, etc. Following a certain opinion
in philosophy, technology should not take over the exist-
ence of people as social beings. Mathematics becomes the
basis for the development of algorithms based on logical
operations, calculations, and the theory of probabilities.
Economists claim that research in the field of artificial in-
telligence can contribute to diagnosis, monitoring, and
rational decision-making in the future.

It is assumed that the advancement of technology will
reflect scientific developments in neuroscience; the crea-
tion of Alis based on psychological memory management,
language and thinking skills. Computer engineering must
provide an operating system, programming language,
tools needed to create programs, memory visualisation,
speed and accuracy of the data generated. A. Oktradik-
sa et al. (2021) noted that technology must be controlled
and maintained properly, therefore the issue of security
is important. In the field of linguistics, the acceleration of
technological development led to the creation of a hybrid
technology called computer linguistics, which involves
the ability to think freely and process natural language.

EVOLUTION OF ARTIFICIAL INTELLIGENCE
INTHE ARTS
Y. Li (2020) noted that with the continuous development
of such technologies as big data, cloud computing, ma-
chine learning, and cyber-physical systems, a new era of
technological and industrial revolution has taken place.
The author believes that all aspects of our society have
been re-modified from the way of production to the way
of life, having undergone fundamental reforms. It also
inspired artists to innovate concepts and artistic lan-
guage, constantly giving rise to a variety of completely
new artistic paradigms, such as computer art, artificial



Prospective research...

intelligence art, bio-art, and hybrid art. Recently, signif-
icant results were achieved in the field of science and
technology, in particular, in speech recognition, image
and natural language processing and proof of automatic
theorems. From the point of view of social development,

Artificial General Intelligence (AGI)

Artificial Narrow Inrelligence (ANI)

there is an increase in labour efficiency, a decrease in
labour costs, optimisation of human resource structure
and creation of new requests for jobs, as was stated by
C. Zhang and Y. Lu (2021). Currently, there are several
types of artificial intelligence (Fig. 8).

Artificial Super Intelligence (ASI)

Figure 8. Types of artificial intelligence

Source: compiled by the authors based on Y. Li (2020)

Th. Gros (2019) highlighted thatArtificial General Intel-
ligence (AGI) corresponds to a level of intelligence concep-
tually equivalent to that of a human, and includes cognitive
functions such as the ability to think, represent knowledge,
analyse data, solve complex and diverse problems, as well
as the aforementioned skills such as language, memory,
and use of feelings, and most importantly, the ability to
integrate all these components to achieve a common goal.
According to V.R. Jokanovi¢ (2022), AGI can reproduce the
cognitive abilities of the human brain, perform various
tasks, learn, and improve. It is a self-learning system that
can outperform humans in many disciplines. AGI systems
use fuzzy logic to apply domain knowledge and automat-
ically find a solution to an unknown problem. Examples
are Pillo Robot, which can answer health-related ques-
tions, and AlphaGo, a computer program for playing Go.

Following Th. Gros (2019), Narrow Artificial Intel-
ligence (ANI) corresponds to the state of the art, where
machines can solve problems in highly precise domains
through a variety of techniques from machine and deep
learning to rule-based systems. Examples are search en-
gines, fraud detection mechanisms, medical image in-
terpretation, and voice assistants such as Siri, Alexa, and
Cortana. ANI systems correspond to artificial intelligence
with limited memory, according to V.R. Jokanovi¢ (2022).
Artificial superintelligence (ASI) far surpasses human in-
telligence in every possible aspect, and tends to infinity,
given exponential returns. The prerequisite for its crea-
tion was the increase in computing power and memory
of AGI; superintelligence sensors can record situations
around the world, monitoring the environment, as well as
activities, movements, and conditions of people. As noted
by Th. Gros (2019), ASI is likely to be the future field of AI
research, as it can both replicate human intelligence and
manage much larger amounts of memory, providing faster
data analysis and better decision-making capabilities. ASI
capabilities are expected to replace human capabilities.

H. Dewi and Marsigit (2018) highlighted that creative
thinking is the ability to generate a variety of new and orig-
inal ideas. Creative thinking includes free thinking, flexi-
bility, originality, and the ability to detail ideas and imag-
es. Y. Li (2020) believes that creativity involves the creation
of new or original works of art, is characterised by “unpre-
dictability”, repetition of previous behaviour, and the use
of operations’ patterns is qualified as an everyday activity.
It is one of the main advantages that define the human
mind/brain, which enables emotional reinterpretation of
reality and experience of aesthetic feelings.
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W. Chen et al. (2020) noted that from the beginning of
the 21% century, the stage of popularising the art of cog-
nitive intelligence began. In 2016, Google’s AlphaGo, the
world’s ninth-ranked Go AlI, was beaten 4-1 in a landmark
event. Modern IS systems actively implement mecha-
nisms that enable perception, the ability to adaptively ad-
just parameters, and optimise models with changes in the
environment, tasks, and input data, which leads to various
effects. According to Y. Li (2020), although computer pro-
grams with artificial intelligence have the title of the world
chess champion and can sift through masses of data and
discover patterns, they lack standard creativity. According
to Y. Trach (2021), artificial intelligence is making signifi-
cant progress, as it currently can create psychedelic paint-
ings, and use a photo retouching algorithm in real-time,
and Microsoft Project for image creation has already been
developed based on works of art. According to Intel Cor-
poration, artificial intelligence has been used to create
experimental film trailers, short film scripts, and music
compositions.

W. Chen et al. (2020) and M. Klingemann (Quasimon-
do, 2020) mentioned the concept of CAN, which involves
generating from GAN, but with an additional component
that allows it to function “creatively”. Research in the field
of improving already known mechanisms that could pro-
duce “creative” designs became a promising direction.
Generative art is based on the analysis of large volumes
of information. GAN algorithm is an approach for pre-
dicting generative models using competitive paths, which
in combination train two different models: the first, the
generative model, accepts the data distribution, and the
second, the discriminative model, predicts the probability
that the data sample will fall outside the already known
set, as noted by M. Cheng (2022). Over the past few years,
approaches to so-called “deep learning”, one of the most
popular algorithms in Al, started producing impressive
results by modelling the construction of neurons. In 2015,
the University of Tiibingen combined realistic images
with artist styles, and in 2016, the neural network program
Deep Dream, first developed by Google, was trained by in-
putting thousands of images to classify, select, and create
new combinations, according to W. Chen et al. (2020).

Furthermore, W. Chen et al. (2020) noted that the
Generative Adversarial Network (GAN) was designed to
get computers to learn and imitate classic works of art
throughout history. In 2017, a kind of creative program
Creative Adversarial Networks (CAN) was created based
on the original GAN system, which forces the computer
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not just to emulate human activity, but to create works of
art independently. The AIVA (Artificial Intelligence Virtu-
al Artist) program, created in 2016, acts as an electronic
composer, which can be used to generate instrumental
music of various genres. The database of the program
contains 30,000 scores of musical works converted into
matrix form. A piece of music is created by searching for
patterns, generating mathematical algorithms to follow a
certain style and a holistic combination of all elements,
the style can be chosen, tempo, duration, and instru-
ments. The Endel app, created in 2018, helps users adjust
soundscapes depending on their emotional state, in par-
ticular, to reduce stress, improve sleep quality or increase
productivity.

COLLABORATIONS BETWEEN HUMANS
AND ARTTFICIAL INTELLIGENCE
A neural network is a set of simple interconnected ele-
ments that collectively make up a system that operates

Psychological Historical

'\ X

Combinatorial

similarly to a human brain. With its help, the works up-
loaded to the database can be analysed, recognise images,
techniques, and signs of style, and then use the knowledge
gained to create, for example, paintings. After processing
a large amount of data, the neural network summarises it
and concludes in various ways. However, a data analysis
specialist sets the task for the algorithm. The neural net-
work used to create the “Portrait of Edmond de Belamy”
was trained on 15,000 portraits painted between the 14®
and 20™ centuries, according to A. Chibalashvili (2021).

Psychological creativity is characterised by the evolu-
tion of unpredictable ideas that are new to the individual
who perceives them, regardless of whether they have been
produced before. If the idea is completely new and no one
has proposed it, then it becomes an example of a histor-
ical act of creativity. It follows that Al-generated pictures
based on experience can be considered creative because
they are a combination of unpredictable, previously un-
used forms (Fig. 9).

Explanatory Transformational

[

Creativity

Figure 9. Types of Art
Source: compiled by the authors based on A. Chibalashvili (2021)

Following Y. Li’s (2020), combinatorial creativity in-
volves the creation of “unfamiliar combinations of famil-
iar ideas”, while machine learning offers a space of algo-
rithmic styles for the implementation of new concepts,
particularly important is the development of computer
programs that could develop with experience. According
to explanatory creativity, a machine implements a change
in any of its programs or a set of data, learns and improves
its performance in the future. Transformational creativity
involves the generation of ideas from an abstract space,
creating whole new ideas or concepts, never seen before
(Fig. 9). The main mechanism for their initiation is imagi-
nation, that is, with the help of neural networks, complete-
ly new images are produced without network instructions
(for example, the Deep-Dream program).

Regarding the possibility of creating art objects, in
particular, a masterpiece, researchers follow several ap-
proaches. Y. Li’s (2020) research demonstrates confidence
that artificial intelligence systems have the potential to
become “real artists” that would be able to use the hu-
man psychological potential process of creating art.
M. Cheng (2022) believes that the art of artificial intelli-
gence is artistic and creative, and with the development
of technology, the line between considering Al as a tool
or as an artist/creator is gradually blurring. According to
V.R. Jokanovic (2022), in the future, Al systems will have
social intelligence for understanding and modelling emo-
tions, since systems that can understand human needs
and predict their behaviour are already known at present,
but a model with its mind has not yet been created. Some
researchers believe that the creative results obtained using
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S&I cannot be considered entirely new objects, since they
retain the forms and concepts embedded in the system,
but are somewhat complicated, and more voluminous, as
was mentioned by V. Tokareva (2020).

A. Chibalashvili (2021) considers several methods of
involving Al in art. Imitation is based on the classic mi-
metic concept, that is, it involves an artistic reflection of
the external world, most often consisting of reproducing
stylistic features of the author or a certain stylistic direc-
tion. Artificial intelligence must develop mechanisms that
carry aesthetic and practical value, satisfy the aesthetic
and real needs of people, and integrate the concept of
beauty and artistic style into products. AiArt has the gen-
eral characteristics of traditional art: creativity, history,
and aesthetics, but must also integrate the experience of
synaesthesia, fluidity and variability, communication, and
interaction, as well as penetration and integration. Fol-
lowing W. Chen et al. (2020), that traditional art uses per-
ceptual (visual, auditory) property, and AiArt has a higher
level of psychological experience. Viewers’ thoughts and
emotions about artworks are inexhaustible, incomplete,
and superficial, while the experience of AiArt is full, com-
prehensive, and omnidirectional. The author notes fluidity
and changeability of artificial intelligence when teaching
creative skills, and considers interaction and communica-
tion to be advantages over traditional forms of art.

In the past, traditional artworks were usually kept
in closed rooms, and the artist’s thoughts and emotions
were always hidden in the works, thus the meaning of
the works of art was expressed passively and indirect-
ly. The audience always had to keep a certain distance
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to watch and empathise. The meaningful expression of
AiArt has special advantages: the thoughts and emotions
of creators can not only be directly expressed through
computer vision, speech recognition and recognition
technologies but also overcome the limitations of time
and space to communicate with the audience through
network and remote communication technologies. Pen-
etration and integration AiArt are a complex cross-me-
dia art that not only integrates different elements such
as sound, light, video, image, and text but also integrates
the image by combining virtual and real spaces. Research
on non-linear integration, which can globalise art, and
ensure the active inclusion of new philosophical, reli-
gious, and cultural elements, is promising, as written by
W. Chen et al. (2020).

R. Srinivasan and B.S.M. Gonzélez (2022) noted that
empathy is often defined as a person’s ability to under-
stand the worldview, and feelings of another person and
not judge them, to be vulnerable, to predict the intentions
of others. R. Srinivasan notes that, from the creation of Al
companions that can detect and empathically respond to
human emotions to conversational chatbots, there has
been a significant effort in the field of artificial empathy.
Recent achievements created Al systems that can identi-
fy emotions by voice properties in real-time regardless of
language, a mechanism for increasing empathy through
image manipulation and using driver data (facial expres-
sion, voice) to ensure comfort while driving is being de-
veloped. Education of empathy is carried out using social
factors. To ensure this process, it is important to create and

apply new opportunities and requirements, and consider
the subjective points of view of various interested parties,
decisions should be made not only based on proxy data,
but with the involvement of interested parties. The basis
of the idea is the understanding of people’s intentions, the
ability to identify and reproduce affective states, inten-
tions, and models of socialisation.

ARTIFICIAL INTELLIGENCE’S IMPACT

ON CREATIVITY, PERCEPTION,
AND EXPRESSION IN ART
Currently, Al can detect emotions by voice and face, ana-
lysing small changes that occur, but the question of rec-
ognising complex facial expressions remains open. The
transfer of cognitive development processes from child-
hood to youth to primary school has become one of the
promising directions of science. It is assumed that in the
future, artificial intelligence will be able to have feelings.
Since emotional and cognitive processes are closely in-
tertwined, emotions based solely on cognitive processes
may be inaccurately reproduced. Emotional Al carefully
studies unfiltered facial expressions with the help of op-
tical sensors or web cameras and describes them in re-
al-time in an image or video. Computer-aided algorithms
reveal key features in a person’s face, and deep-learning
algorithms analyse pixels in those areas to classify facial
expressions. Al observes the tone and pitch of speech to
explore emotions. The connection between emotional
intelligence and crucial metrics in artificial intelligence is
illustrated in Figure 10.

ameasure of comprehensiveness of artificial intelligence

the size of the artificial intelligence format

accuracy of artificial intelligence

measuring the reliability of artificial intelligence

Emotional Intelligence

measuring the availability of artificial intelligence
measuring the flexibility of artificial intelligence
measuring the timeliness of artificial intelligence

ameasure of comprehensiveness of artificial intelligence

the size of the artificial intelligence format

measuring the accuracy of artificial intelligence

measuring the reliability of artificial intelligence

measuring the availability of artificial intelligence

measuring the flexibility of artificial intelligence

Figure 10. The interplay between emotional intelligence and key metrics in artificial intelligence

Source: compiled by the authors based on E. Kambur (2021)
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The process of learning consists of obtaining data and
formulating rules to create something new, the obtaining
of knowledge also occurs through practical application
and acquisition of experience. Rules, also called algo-
rithms, help provide a sequence of instructions for per-
forming a task using computing devices. AI demonstrates
compliance with these criteria, and the ability to learn.
Solving a problem may involve planning, that is, choosing
the best of several possible alternatives to achieve goals.
The process of perception involves selecting, receiving,
interpreting, and ultimately analysing information. In hu-
mans, perception is supported by the sense organs, and
perception mechanisms in Al combine sensor data to
obtain the most effective result. The process of algorithm
self-correction is necessary for continuous improvement
of work and ensuring the most accurate results.

E.S. Mikalonyté and M. Kneer (2021) highlight the re-
sults of one of the studies conducted through the Amazon
Mechanical Turk platform, which included 392 partici-
pants. Participants were shown a vignette in which either a
human or an autonomous Al-controlled robot created an
abstract painti ng. Under one condition, the agent decides
to make a painting (intentionally), under another, he acci-
dentally knocks over the paint, which spills onto the can-
vas (accidentally). As such, four conditions in total (2 types
of agents: human vs. robot x types of behaviour: intention-
al vs. accidental) were demonstrated. During the experi-
ments, three main questions were investigated: whether
people consider the creation of robots to be art, whether
they consider robots controlled by artificial intelligence to
be artists, and whether they are willing to attribute men-
tal states to them. First, in contrast to moral contexts and
the general tendency to anthropomorphise robots, people
are reluctant to ascribe desires, beliefs, and intentions to
artificial agents in aesthetic contexts. Numerous studies
on the psychology of art emphasise the importance of the
creator’s ideas in the artistic process. E.S. Mikalonyté and
M. Kneer (2021) confirm that the intention of the artistis a
major factor in the judgment of what is and what is not art.
However, it was found that random works created without
artistic intent are sometimes also considered art.

According to V.R. Jokanovic (2022), when studying Al
systems, it is worth distinguishing reactive machines that
work without functionality based on memory, and there-
fore are unable to correct their current actions based on
their experience, they can study the environment and
choose the best possible option but cannot “learn”. Anoth-
er obstacle on this path is the small amount of memory,
which is why the possibilities of applying experience are
limited. Chatbots, virtual assistants and self-driving vehi-
cles can store short-term data, depending on the memory
capacity of the application or device. Artificial intelligence
systems need to store a large amount of data for a long
time for training to solve current/future problems.

Y. Gong (2021) examined the application of the virtu-
al reality learning method in the creation of digital media
art. The experiment results show it is possible to combine
the advantages of the Al algorithm this way. The use of
virtual reality technology in the creation of digital media
art contributes to the enrichment of means and the im-
provement of the quality of the process of artistic crea-
tion, allowing separating from the traditional concept and
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achieving twice as good and faster results. N. Chen and
W. Guoyi (2021) conducted a study on creating real-time
music that reflects different moods with a single-chord se-
quence generator combination. Melody generation uses a
new technique that combines vector optimisation, asearch
melody predictor, and the conceptofemotional expression.

O. Allal-Chérif et al. (2021) believe that artificial in-
telligence improves the identification, selection, and re-
tention of talents, considers the concept of electronic re-
cruiting, which involves the identification of candidates in
social networks, gamification and conducting interviews
with chatbots, establishing the match between the candi-
date and the job. These technologies are particularly use-
ful for social companies that seek to attract not only qual-
ified people but above all, employees with behaviours and
values that match the company’s purpose. The method of
analysing hierarchies and the model of performance anal-
ysis based on clustering, which involves the description,
interpretation and evaluation of artistic works, were cre-
ated to improve the effectiveness of artificial intelligence
in teaching art, according to X. Fan and X. Zhong (2022).

At present, the main task of Al is to advance new
mechanisms for learning, elevating the emotional intel-
ligence of machines, and enhancing their awareness of
the outcomes of their operation. This evolution involves
integrating Artificial General Intelligence (AGI) algorithms
into creative processes, acknowledging the pivotal role of
creativity and imaginative prowess in the realm of art. As
technology progresses, the intersection of Al and creative
endeavours holds significant promise, sparking discus-
sions about the extensive possibilities and prospects of
artificial intelligence in shaping various facets of human
expression and innovation.

CONCLUSIONS

The examination of the involvement of artificial intelli-
gence in the creative process has enabled the formation of
an understanding of the systems, mechanisms, and algo-
rithms currently known and employed to enhance and op-
timize collaboration between humans and machines. This
exploration also involves the delegation of specific creative
functions to Al in the production of artistic objects. Theo-
retical research methods were used to compile the neces-
sary sources by topic and to fully reveal the issue of Al in-
troduction in creativity. The study demonstrates the main
concepts related to the identification of art samples in the
scientific space, provides arguments regarding the main
theories and considers the practical application of differ-
ent types of artificial intelligence (AGI, ANI, ASI) in tradi-
tional (mimetic, combinatorial) and modern (transforma-
tional) creativity (production of new ideas that have not
been expressed before, new coverage of a known problem).

Having analysed the issue of emotional intelligence
and internationality (the author’s intention), it is possible
to conclude that the present reproduction of emotions
and feelings by machines occurs unconsciously, the pro-
cess of learning cognitive and emotional mechanisms is
gradually carried out but has not yet reached the required
level. Therefore, it is quite difficult to consider art products
of machines as art, but in the future, with the development
of technology, it will become possible. It is also worth not-
ing the social inconsistency between the perception of
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objects created by humans and machines in the creative
sphere: conducted studies show that a person can identify
them as art, that is, anthropomorphise them, but is not yet
ready to give them the ability to receive copyright protec-
tion and to define Al as a subject to copyright.

In practice, the study results can be used for further
research related to the disclosure of the possibilities and
prospects of artificial intelligence, the development of
new mechanisms, algorithms, and schemes for creativity

of technological prospects in terms of systems optimisa-
tion and models of social and economic development,
the study of modern processes taking place in the cultur-
al space, their reflection, frequency of use and features of
adaptation in art objects, consideration of the creativity
of artists who can apply artificial intelligence tools in the
creative process to speed up work, to use technology in
creation as efficiently as possible.
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MepcneKTUBHI gocnimkeHHs
B rasiysi HaB4aHH{ LUTYYHOrO iHTENEKTY TBOPYUM HaBUUYKaM

AHoOTaLif. AKTYaJIbHICTh JOCJIiI)KEHHSI BUSHAYAETHCSI BAYKJIUBICTIO PETEIHHOTO Ta IMOOKOIO BUBYEHHST METO[IB,
cxeM Ta MofeJied, 1[0 BUKOPUCTOBYIOTHCA IITYYHUM iHTEJIEeKTOM [ MeXaHi3aIlil TBOPYOCTi B Cy4aCHHX yMOBax
AKTUBHOTO TEXHOJIOTIYHOTO PO3BUTKY. MeTOI0 CTaTTi € pO3yMiHHA OCHOBHUX IIPOLIECIB, 1110 BifOYBaIOTLCA B Cy4acCHOMY
MUCTEITBi y 3BA3Ky 3 aKTUBHOIO TeXHOJIOTi3allielo poO0UYUX MpoleciB, BUABJEHHA IPOBIIHUX KOHIENLil 11010
MO>KJIMBOCTI CTBOPEHHSI MAIllIMHHOTO MUCTENTBA B Mali0yTHHOMY TOIII0. MEeTOAM SOCTiKeHH — TEOPETHYHI, TaKi AK
aHaJTi3, CUCTeMAaTH3aIlis, y3araJbHeHHs TOIIO, /11 BUBUYEHHS KJIIOYOBUX ITPOOJIEM Ta IO IBIIIOT0 PO3BUTKY TBOPYOCTI
Ha OCHOBIi HITYYHOTO iHTEJIEKTy. Y CTarTTi JeTaJIhHO PO3WISJAIOTHCS OCHOBHI PO3POOKM IMITYYHOTO 3arajabHOTO
IHTEJIEKTY, IITYYHOI'O By3bKOI'O IHTEJIEKTY, 30KpeMa JOCATHEeHHA FeHepaTUBHOI 3MarajlbHOI Mepeski Ta KpeaTuBHOI
3MarajibHOI Mepeski. MUCTelTBO, CTBOPeHe IITYYHUM iHTeJIeKTOM, JeMOHCTPYye HeaOUAKi MOK/IMBOCTI TEXHOJIOTIH.
PO3BUTOK LITy4YHOTO iHTEJIEKTYy B MUCTELTBI 3alpoBaKye «1IU(POBe MUCTEITBO». [eHepaTuBHi 3MarajbHi Mepeski
CJIYI'YIOTh OCHOBHHUM iHCTPYMEHTOM [JI1 Xy[JO’KHHUKIB, IKi BUKOPUCTOBYIOTh IM(POBi METOIY Ta reHepallilo TEKCTYp
JIJIs1 CTBOPEHHS yHiKaJbHUX KOMIIO3ULINA. CKYJIBIITOPU TAKOYK CIIiBIIPALIOIOTH 3 IHCTPYMEHTaMU LITYYHOTO iHTeJIeKTY,
IepeTBOPIOIOYN MaIOHKU Ha 3D-mogmeri abo TpaHchopMyooun icTOpudHi MUCTeIbKi 0a3U TaHUX Y CKYJIBITYPH.
TBopue MuC/IEHHS, BiIMiHHaA purca JIOICbKOIO iHTEJEKTY, NOCJiIKYEThCS depes 3[aTHICTh LITyYHOI'O iHTEJEeKTY
reHepyBaTH HOBi Ta OpUTiHa/IbHI iel. PO3BUTOK eMOIiIHOTO0 iHTeJIeKTY B IITYYHOMY iHTEeJIeKTi 103BOJISIE EeMIIAaTUYHO
pearyBaru TaieHTH(hiKyBaTH JTIOACHKI eMOI1ii 3a JOIOMOT00 T0JI0Cy Ta MiMiKH. OBTrOBOPIOIOTHCS TUTAHHS JO3BOJIEHOT
iHTepHAaI[iOHAJIBHOCTI, YCBiIOMJIEHHSI TBOPUYOIO IIpOlLieCy, IICUXOJIOriYHi OCHOBU IITY4YHOI eMIarii Ta eMOIiHOro
iHTeJIEKTY, IepCIIeKTUBY PO3BUTKY HEHPOHAYKH. 3Q/IHUIIAIOTHCA BUKJIWKNA y BU3HAYEHHI TBOPYOCTI, aBTOPCTBA Ta
NIPABOBUX aCIEKTIB Y MECTENTBi, CTBOPEHOMY IITYYHUM iHTeJIeKTOM. MaTepiaiu cTarTi MOSKYTh OyTH KOPUCHUMH /I
MHUTIIiB, BUKJIa[IauyiB MUCTEIIbKUX TUCIUILIIH, TEXHOJOTIB Ta TOCIITHUKIB, sIKi IKABJIATHCSA MEPETUHOM TEXHOJIOTii
Ta MUCTeNTBa, haxiBLiB y raayai mpasa (0cCO0IMUBO ITpaBa iHTe/IeKTyaIbHOI BJIACHOCTI), a TAKO3K JJIs1 0Ci0, siki 0epyTh
y4acThb y po3po0O1i ITyYHOTO iHTeIeKTy
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