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AESTHETICS IN THE
«MAN-MACHINE-ENVIRONMENT» SYSTEM:
THE SEARCH FOR HARMONY

The modern «human-technology-environmenty (MMESE) system encompasses a wide
range of interconnected issues. This system can be approached from various perspectives,
including safety, efficiency, globalization, and more. The aim of this article is to explore
the aesthetic dimension of MMESE in the aerospace context. In a broad sense, aesthetics
serves as a space for realizing the «human-technology-environmenty system. In practical
terms, aesthetics serves as an indicator of the harmonious interaction of all components
of this system. The aesthetic component acts as a catalyst for change, facilitating the
implementation of improvements and new solutions in the professional environment. Within
the «human-technology-environmenty system, technical aesthetics enables the addressing
of issues related to satisfaction, inspiration, as well as the ergonomics and comfort
of aerospace engineering.

Keywords: technical aesthetics, aerospace engineering, human, technology,
environment, values.

Problem statement. With the conquest of technology, our modern world
is characterised by unparalleled development and transformation. Technology
affects every aspect of our lives, including our relationships, experiences and
perception of the environment. In this context, aesthetics, as the study of beauty
and its perception, takes on a new dimension as it becomes a key element in the
interaction between man, machine and the environment.

Technical aesthetics improves our perception of technology and helps us to
create not only functional and sustainable but also beautiful technical solutions.
It requires a balance between form and function, and considers technology
as a possible source of inspiration for art and design. By looking for beauty
in technology, we develop new ideas that help improve the quality of life for people
and the environment. Technical aesthetics reminds us that beauty can be found
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everywhere, and understanding it is important for the development of modern
society. As an example, the article discusses the field of aerospace engineering,
where technical skill and art are combined to create modern machines that not only
operate in the sky but also fascinate us with their aesthetics. The technical aesthetics
of aerospace engineering has become one of the most important aspects of the
industry’s development, giving flights not only functionality but also a distinct
aesthetic value. Despite its wide practical relevance, this topic is not sufficiently
represented in modern Ukrainian scientific thought, especially in the «man-machine-
environment» system.

Analysis of recent research and publications. From the outset, it should
be emphasised that the term «man-machine-environment system» is mentioned
in the document DSTU 3899-99: design and ergonomics, but it is borrowed from
the English-language literature. The study of such a system began in the second
half of the 20th century, and recent scientific conferences on this topic are held all
over the world, and the following can be cited as a classic definition: <MMESE
primarily focuses on the relationship between Man, Machine and Environment,
studying the optimum combination of man-machine-environment systems. In this
system, «Man» refers to working people as the subject in the workplace (e.g.
operators, decision-makers); «Machine» is the general name for any object
controlled by Man (including tools, machinery, computers, systems and
technologies), and «Environment» describes the specific working conditions under
which Man and Machine interact (e.g. temperature, noise, vibration, hazardous
gases etc.). The three goals of optimization are to ensure «Safety, High efficiency
and Economy» of man-machine-environment systems»[5]. But nowadays, this
system is increasingly being considered as part of ergonomics research. «The study
of safety, reliability and amenity in industrial design is to analyze the factors in the
«man-machine-environment» system by means of ergonomics so as to provide
reliable design parameters and test data for product design»[16]. The connection
between ergonomics and technical aesthetics is noted by Ukrainian authors:
Hnatiuk L., Osadcha K. [3], Oksentiuk B. [7] and others. Thus, ergonomics becomes
the main link between MMESE and technical aesthetics. Technical aesthetics can
find solutions to many problems of MMESE. For example, L. A. Sydorchuk notes
the main problems of MMESE:

— insufficient efficiency of the MMESE;

— the phenomenon of increasing workplace injuries;
personnel problems;
an increase in the number of neuropsychiatric diseases caused by «industrial
stress»[13].

In the article, we will try to show how aesthetics can become a factor
in harmonising relations in «man-machine-environment» system and, using the
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example of aerospace engineering, emphasise the impact of technical aesthetics
on solving such problems.

Formulation of goals. Based on the above materials, the purpose of the article
is to study the aesthetic dimension of the «man-machine-environment» system
as a harmonious component on the example of aerospace engineering. To achieve
this goal, we will try to consider the following issues:

— Man and his aesthetic preferences;

— Machine (Technology) as an expression of aesthetics;

— Environment as the basis of aesthetic perception;

— The search for harmony in the «man-machine-environment» system.

For a more realistic view, we will turn to the practice of aerospace engineering
as a modern field of application of technical aesthetics.

Presentation of the main material. A person, as a subject of perception, has his
or her own preferences for aesthetics, which are formed under the influence
of various factors, including cultural, social and personal aspects. A deeper
understanding of these preferences allows us to better understand how people
perceive technology and the environment around them.

Cultural factors have a huge impact on people’s aesthetic preferences. Tastes
and perceptions of beauty are shaped by cultural norms, traditions, artistic
movements, and historical influences. For example, in some cultures, colours and
patterns may have specific meanings that influence aesthetic perception.

The social environment also influences a person’s aesthetic preferences. Fashion
trends, beauty standards and social norms shape our perception of beauty and
aesthetics. For example, in today’s world, some aesthetic standards can be defined
by the media and social media.

Personal preferences are the result of individual experience, upbringing and
personal tastes. People may prefer certain styles, shapes, colours or materials based
on their own experiences and inner harmony. For example, a person who grew up in
a family with a strong artistic influence may have a greater interest in aesthetics
and look for beauty in the environment.

A person’s aesthetic preferences often reflect their desire for harmony and
balance. Many people seek a sense of beauty and tranquillity in their environment,
and their aesthetic preferences may reflect this desire. For example, a person may
prefer natural elements in design or simplicity and minimalism in architecture.

Human aesthetic preferences are a complex, interactive mechanism that takes
into account cultural, social and personal factors. Understanding these preferences
allows us to better understand how people perceive technology and the environment.
This is important for the development of products and environments that meet the
needs and expectations of different people, promoting harmony and balance between
people, technology and the environment.
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Modern technology not only provides functionality, but also has a powerful
aesthetic potential. From smartphone design to architectural structures, technology
is becoming an expression of our perception of beauty. In addition, it affects our
sense of comfort, perception of time and space, thereby shaping our aesthetic
attitude to the world around us. In addition to its functionality, modern technology
has a huge potential to express aesthetics in all its aspects. Design, shape, materials
and colour are all components that influence the perception of technology and make
it aesthetically pleasing to the consumer. This topic was covered in more detail
in my article [15].

First of all, the design of technology is not just a look, but also a reflection of the
idea and concept behind the product. Whether it is minimalist and modern,
or complex and ornamental, each style has its own fans. For example, Apple
is known for its minimalist design, which conveys a sense of elegance and simplicity.

Secondly, the shape is also important. It can be ergonomic and easy to use, or it
can give the impression of playfulness and experimentation. For example, the
expanded screens of smartphones and laptops can be a reflection of the contemporary
art of form and function.

Thirdly, the materials used to make the equipment also have a significant impact
on its aesthetic appearance. They can be matte or shiny, textured or smooth, natural
or artificial. For example, the use of glass in a design can create a sense of lightness
and transparency, while metal can add sophistication and stability.

Fourth, colour plays an important role in the perception of technology. It can
convey mood, style or brand identity. Bright and saturated colours can attract
attention and evoke emotion, while muted and natural shades can convey a sense
of calm and harmony.

In line with the emphasis on the importance of form and design, it is necessary
to reveal the background of scientific thought, namely the concept of «affordance».
This term was coined by J. J. Gibson [2], from the word «afford», and defines
a property or feature of an object that gives a hint or clue as to what can be done
with this object — technological potential. A property of an object that suggests what
can be done with it. Engineers and designers are always interested in this
phenomenon. For example, the use of technological capabilities is the use of a river
current that can be used to float trees, or the property of a tree that does not sink
in water can be useful for transporting things. In today’s technological world, the
concept of affordance allows us to create additional functions. It is the design that
helps the user understand how to use these technologies in the best way. Design
becomes a good assistant, gently suggesting what to press and what to turn or pull
upwards. This is how form and design work together: first, the form suggests
additional potential possibilities, and the design becomes more ergonomic and helps
us to master more and more complex technological devices.
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The main problem is the emergence of a stable association, when it becomes
difficult for us to see new ways of using the form. Ergonomic design accustoms
us to convenience and aesthetics to such an extent that we cannot even imagine
new possibilities. In this case, materials and colour come to the rescue, but innovation
becomes the main feature.

Innovation can also be a means of aesthetic expression. New technologies, such
as flexible screens or frameless displays, can create an impression of magic and
modernity. They reflect not only technical progress but also aesthetic sophistication.

Technology as an expression of aesthetics is a complex and multifaceted concept
that combines design, form, materials, colour and innovation. Each of these elements
together creates the impression of a product and influences our aesthetic perception.
Through the combination of these factors, technology can become not only
a functional tool, but also a work of art that inspires, delights and brings aesthetic
pleasure.

The environment acts as a platform for aesthetic perception. It combines both
natural and artificial objects that interact with technology and humans. From the
location of buildings to landscape design, the environment influences our aesthetic
pleasure and sense of well-being.

Landscape design plays an important role in creating an aesthetic environment.
It combines natural elements, such as plants, water and topography, with architectural
features and infrastructure to create a harmonious composition. Properly planned
green spaces, squares and parks can become a place of relaxation and enjoyment
for residents and visitors alike.

Architectural objects influence the aesthetic perception of the environment
through their design, shape and materials. They can create an impression
of monumentality, elegance or innovation. In addition, architectural structures can
be integrated into natural landscapes in a way that maintains harmony with nature
and the environment.

Technology can be used to enhance the aesthetic experience of the environment.
For example, lighting and audiovisual effects can create atmosphere and mood
in public spaces. It is also important to consider the environmental impact
of technology and ensure that it complies with aesthetic standards.

Conservation of natural resources and biodiversity is important for creating
an aesthetically pleasing environment. Natural landscapes, water sources and
ecosystems are of great value not only for aesthetic pleasure, but also for the health
and well-being of the population.

The environment around us has a huge impact on our aesthetic perception and
overall comfort. The combination of natural and man-made objects in a harmonious
composition allows us to enjoy the beauty and tranquillity of the world around us.
It is important to develop and preserve this aesthetic wealth for future generations,
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creating space for the favourable development of humans and their socio-cultural
environment.

The main task of modern society is to find harmony between people, technology
and the environment. This means understanding and taking into account aesthetic
needs in each of these areas. It is important to strive to create technologies that are
not only functional, but also aesthetically pleasing and harmoniously integrated
into the surrounding landscape. It is also important to develop a conscious perception
of beauty and conserve natural resources to ensure that the aesthetic integrity of the
environment is maintained.

Harmony between Man and Technology means that technology meets the needs
and requirements of humans, providing convenience, efficiency and aesthetic
pleasure. This means developing interfaces and designs that facilitate comfortable
and enjoyable use of technology.

Harmony between Man and the Environment means that people are part of the
natural environment, preserving its aesthetics and richness, avoiding unnecessary
interference and pollution. This means the development of urban spaces that reflect
a balance between buildings and green spaces, as well as the rational use of resources.

Harmony between Technology and the Environment involves developing
technologies that ensure sustainability and efficiency without harming nature and
the environment. This may mean using renewable energy sources, rational use
of materials and technologies to reduce emissions and environmental impact.

A key aspect of the search for harmony in the «man-machine-environment»
system is the pursuit of aesthetic harmony. This includes understanding and
encouraging the development of technologies and designs that are not only
functional, but also aesthetically pleasing and harmoniously integrated into the
environment.

The search for harmony in the «man-machine-environment» system is a complex
and multifaceted task that involves taking into account the needs, values and
aesthetic preferences of all parties to the interaction. Only by ensuring a balance
between humans, technology and the environment can true harmony be achieved
and a space where everyone can enjoy beauty, comfort and sustainability be created.

Aerospace engineering is the best fit for our requirements — to show technical
aesthetics as the main factor in minimising MMESE problems. Using the aerospace
industry as an example, we will consider the issues of improving the efficiency
of the MMESE, the work of personnel and consumers, as well as the problem
of overcoming «industrial stress».

The history of aviation dates back to brothers Wilbur and Orville Wright and
other industry pioneers who dreamed of conquering the skies. Despite its young
age, aviation’s technical achievements have evolved rapidly, changing the way
aircraft look. But beyond functionality, design and aesthetics played an important
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role in the development of aviation. Aircraft, such as planes and helicopters, are
works of engineering where every element has a function and must be optimised
to achieve the best possible performance. However, this functionality does not
prevent them from being expressive masterpieces of technical aesthetics.

On the contrary, the aviation industry is becoming one of the leading areas where
technical aesthetics is developing at a breakneck speed. There were reasons for this
rapid development, due to the nature and specifics of the aviation industry.
To understand the main directions of development of technical aesthetics in aviation,
it is necessary to emphasise key points.

Firstly, an important aspect of technical aesthetics in aviation is aerodynamic
design, which helps aircraft become more efficient and sustainable. Every wing
curve, every corrugated skin, every fuselage shape is subjected to careful calculation
and research. At the same time, designers try not only to optimise performance, but
also to create beauty in the shapes of aircraft. This can be seen in the graceful lines
of modern aircraft, which remind us of birds flying smoothly in the sky. Such
associations only add to the aesthetic pleasure of watching an aircraft in the sky.
The impression of the beauty and technical perfection of an aircraft is becoming
a popular subject for art: literature, film, painting.

Secondly, in addition to aerodynamic design, technical aesthetics are manifested
in the details of aircraft, such as cockpits, passenger compartments and exterior
colour schemes. All of these aspects are important in creating impressive and
functional aircraft. Technical aesthetics in aviation extends to the interior design
of aircraft. Aviation designers are developing modern cockpits where ergonomics
and innovative solutions are combined with the practice of creating a comfortable
working environment for pilots. Passenger cabins are becoming real «flying hotels»
with comfortable seats, entertainment systems and exquisite décor. They create
an atmosphere of comfort and luxury, even on long-haul flights. Over time, travelling
by plane has become a daily routine for many people. Constant use, spending a lot
of time in the sky, makes designers improve this aesthetic.

Thirdly, aesthetics is important in corporate aviation design. For example,
corporate colours, airline logos, and additional elements of aircraft according to the
brand book are subject to careful analysis. Much attention is paid to the development
of staff clothing design. Modern designers are invited to participate in order not
only to create comfortable outfits but also to add aesthetic value to them, to create
an impression of elitism and chic. The visual image of a steward or flight attendant
evokes aesthetic pleasure. Until now, many airlines have strict requirements for the
appearance of their staff.

Fourthly, technical aesthetics in aviation is not limited to aeroplanes and
helicopters. It also appears in the design of airports and terminals. Modern airports
remain true architectural masterpieces that combine functionality and aesthetics.
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They impress with their grandeur, modern materials, light installations and art
objects that make the space more comfortable and exciting. All additional services
on the ground also carry this message. Technical aesthetics is present in ground
transport and technical support services, especially if the work of these services
can be observed by passengers.

Aerospace aesthetics is not limited to aircraft and airports. It also includes visual
materials, pictures and videos from above. Such footage from space can be perceived
as symbols of beauty and aesthetics. The «view from the sky» becomes
an extraordinary aesthetic experience for a person when he or she is in an aeroplane
or rocket. Being in the sky makes the feeling of being in the «man-machine-
environment» system as real as possible. This aesthetics gives no chance to doubt
that people are part of this system.

The technical aesthetics of aviation is a complex work at different levels of visual
perception. The romanticisation of air travel has always contributed to the creation
of a special atmosphere in this unique space. The meaningful message of the visual
concept in aviation was formed under the influence of the modern and then
postmodern societies. The theory and practice of the consumer society contributed
to a more thorough approach to the implementation of the «sky-plane-girl» idea.
This idea was supposed to sell a dream: a person’s timeless desire to reach for the
stars. That is why aviation, along with the car industry, is becoming the most
technically aesthetic field. Beauty, dream, romance, spiritual aspiration for the
beautiful, pure, heavenly — the list of such associations can be continued and should
be explored in more depth.

It is impossible to avoid the issue of the Ukrainian tradition in aerospace
aesthetics. The chief designer Oleg Antonov was well aware of the nature of the
relationship between technical excellence and beauty. O. Antonov was a creative
man who combined many talents. It was his authority that became the basis for the
modern aviation industry in Ukraine. Design and engineering activities in the
Ukrainian tradition are the foundation of the visual image in the domestic aviation
industry. «Mriya» as a unique aircraft, «Mriya» as a symbol, «Mriya» as an art
object. In Ukraine, art and aviation came together to participate in the Venice
Biennale in 2019 as part of the project Falling Shadow, Mriya to the Giardini
Gardens. The flight was supposed to take place, but unfortunately it did not. It was
the most ambitious cultural project in Ukraine. The fact that such an idea came
to life demonstrates the great aesthetic and socio-cultural value of aviation in our
society.

Technical aesthetics in aviation is proof that beauty can exist alongside
functionality. It provides aviation with not only efficiency and safety, but also
expressiveness and sophistication, creating aircraft and infrastructure that delight
us and inspire us to new heights. Technical aesthetics in aviation impresses us with
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its harmony, grace and demonstrates the high level of craftsmanship achieved in this
industry. Ukrainian aviation is an excellent example of how technical aesthetics
can influence both the industry and the cultural consciousness of society as a whole.

Conclusions. Aesthetics in the «man-machine-environment» system is becoming
a key factor in the formation of harmonious relationships between humans,
technology and the environment. The way to achieve such harmony is to take into
account aesthetic needs in all aspects of our lives, from the development
of technologies to the organisation of the surrounding space. This is the only way
to achieve true beauty and harmony in the modern world.

The technical aesthetics of aerospace engineering not only contributes to the
effective interaction of all components of the MMESE, but also becomes a factor
in the spiritual and existential harmony of a person. Aerospace aesthetics unites all
parts of the industry, from the design of aircraft and rockets to the organisation
of ergonomic space for staff and passenger service. The problem of «industrial
stress» in aerospace is compensated by spiritual aesthetics, expressed in dreams
of the sky, of visiting distant worlds, of the future. This aesthetic is the key
to inspiration, creativity, innovation, and overall job satisfaction. Aerospace
aesthetics harmonises relationships in the human-technology-environment system
through the transmission of relevant values, namely:

1.Research: Aerospace aesthetics can embody the human desire to explore,
discover and push the boundaries of knowledge and possibility.

2. Technological progress: It can reflect advances in technology, engineering
and science, showing humanity’s potential to achieve great solutions and
breakthroughs.

3. Community: Participation in aerospace programmes can foster a sense
of community that brings people from different countries and cultures together
in a shared desire to achieve common goals.

4. Peace and cooperation: Aerospace projects often require cooperation between
states and organisations, which contributes to international relations and peace.
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Yuwno Ipuna Muxaiiniena, xannunar Ginocopbkux HayK, JOLEHT Kadeapu
¢inocodii Ta cycninpHUX Hayk, HarjioHanbHUI aepOKOCMIYHUM YHIBEPCUTET
iMeH1 M. €. XKykoscbkoro «XAl», Ykpaina

ECTETHKA B CUCTEMI «JTIOAUHA-TEXHIKA-CEPEJJOBHIIE»:
MNOILIYK TAPMOHII

Cyuacna cucmema «nroouna-mextika-cepedosuwey (CJTC) oxonnoe geruxe Koo
nUmMans, N08 sA3anHux midxc coooio. Pozenadamu maxy cucmemy ModCIUBO 8 PI3HUX KOOD-
ounamax: Oesneka, epexmusnicmo, 2nodanizayis moujo. Memoio yiei cmammi € 0ocii-
Oorcenns ecmemuunoco sumipy CJHTC 6 aepokocmiunomy Kowmexcmi. Y wupoxomy ceuci
ecmemuKa noCmae K npoCcmip 05 peanizayii cucmemu «100UHA-MeXHIKA-cepedosuiyen.
Y npaxmuuniii disnenocmi, ecmemuxa € NOKA3HUKOM 2APMOHIUHOL 83A€MOOIT 6CiX CKAAO-
HUKi6 yici cucmemu. Ecmemuyunuii CKIaOHUK 6UCMynae Kamaiizamopom 3miH, 3yMOGIHE
YIPOBadicents B00CKOHANIeHb MA HOBUX Piuletb y npogeciunomy cepedosuwi. ¥ cucmemi
«IHOOUHA-MEXHIKA-Cepe0o8uLLe» MeXHIYHA ecmemuKa 0ae 3mMo2y akmyanizyeamu numaH-
HS 3a0080/1€HHS, HAMXHEHHS, d MAKONC ePeOHOMIKU Ma KOMpOPNY aepoKOCMIYHO20 iH-
IICUHIDUHRY.

Knrouoei cnosa: mexniuna ecmemuxa, aepokoCMIiUHULL IHICUHIPUHS, TIOOUHA, MEXHIKA,
cepedosuuge, YiHHOCMI.

102



