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VR and AR technologies in contemporary cultural space

The article deals with the topics related to the application of virtual and augmented reality technologies in the
sphere of culture and art. The essence characteristics of VR and AR-technologies are given. The essence of
the concept of “immersiveness” is revealed. Techno-technological aspects of VR and AR technology in the
modern cultural space are as well as cultural aspects. The main regularities and peculiarities of virtual and
augmented reality technologies' interaction with the sectors of cultural space open both for immersive influ-
ence and for the use of one or another visualization technique — with cinematography, museum business,
tourism, theatre, fine arts — were revealed. The factors determining the nature of mutual influence between
culture and the latest technologies have been analyzed. Besides, the article presents a number of tasks per-
formed with the use of immersive technologies and examples of their use in they Arte-fact? program. The
problematic points in the application of VR and AR technologies have been identifiedycongerning both socio-
ethical and marketing factors. The conclusion is made that the use of the latestgtéchnelogies in the cultural
sphere contributes to overcoming the boundaries between the various sectorssofiereative activity, creates the
prerequisites for transforming culture into a single information and semantic Space.
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Introduction

At the current stage of social development, the culturalsector is in active interaction with advanced in-
formation technology. The work of the majority ofteultural institutions is based on an Event Strategy imple-
mented with the help of internet channels and digital magKeting. The media, internet, social networks, digital-
ization of information flows, and interactive advertising techniques are all transforming the cultural sphere
into a single information space, a system of intrasand inter-branch communications subject to common rules.

The IT space combines communication and telecommunication services, electronic hardware and soft-
ware production, creation of web services, eensulting, etc. The rapid development of the IT industry is due to
the increasing cultural level of the mass atdience and the gradual growth of public demand for cultural prod-
ucts and services. Thanks togthel ITéinfrastructure, people's sustained interest in creative innovation is sus-
tained.

The interaction betwgen“the'sphere of culture and the technological environment is natural: culture is
the sum of all material and cultural values created by mankind, and technology is part of this sum as its most
important component.g#Theidevelopment of technology depends on, and is at the same time directly influ-
enced by, the level of culttre achieved at a given time. The technological environment is constantly expand-
ing. More recently, it has been enriched by virtual and augmented reality technologies.

Experimental

The term “virtual reality” began to spread around the world in the mid-1980s [1], the term “augmented
reality” in the early 1990s [2].

Virtual reality (VR) is a digital world synthesized and visualized by a computer [3]. The virtual reality
(augmented reality, AR) is a three-dimensional system of combining the virtual and the real [4].

VR technology is a set of devices and procedures for their use that allow a person to be immersed in a
virtual world, in an artificially shaped environment. The dominant technical means by which this task is ac-
complished are helmets and virtual reality glasses. Controlled computer simulation also uses virtual rooms,
interactive booths, special VR consoles, sensory suits and gloves.

AR technologies refer to technical ways of supplementing real space with a virtual layer, which are
provided by appropriate technical means — augmented reality glasses, 3D avatars, interactive monitors, pro-
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jectors that create holograms or overlay visualized objects, pictures, texts, diagrams on the screen in order to
convey certain information or evoke certain emotions in users. The headsets used in AR technologies are
constantly being improved. For example, in 2014, Google tested the GoogleGlass mini-computer embedded
in the frame of AR glasses [5]. In 2016, Microsoft introduced the HoloLens, a model of so-called “smart
glasses” [6].

AR occurs when sensory data is introduced into the user's visual field in order to supplement their in-
formation about their surroundings, to change their perception of their surroundings. AR is a mixed reality, a
hybrid of VR and RR elements. In modeling augmented reality, elements of the present, objectively existing
reality are sometimes removed [7].

The difference between virtual reality and augmented reality is captured quite clearly. It is only possible
to enter VR with a special headset. VR “disconnects” the user from objective matter, “taking” them into a
digital universe [8; 22]. Unlike VR, AR does not completely block objective reality, only adding elements of
the digital system to it [4], [7]. Thus, virtual reality is a new artificial world; augmented reality is individual
artificial details and links introduced into the perception of the present reality (PR).

The differences between VR and AR do not equal their lack of common characteristics. Both VR and
AR mimic the human experience, but the human response to that experience is quite grganic: the neurons of
the human brain respond to virtual objects in the same way as they do to reality objects,[9]. Both VR and AR
interact with real time, and the objects included in virtual and augmented reality{can*“behave” both accord-
ing to the real laws of physics and in defiance of them.

VR and AR technologies are sometimes referred to as “augmented(reality’ technologies” [10]. This
phrase refers to the full or partial presence of users in an alternative space andsthe associated change in their
consciousness, emotional experience and baggage of impressions. By%living in” the virtual=environment,
the exploiter begins to interact with the objects within it; the effeet of presence emerges. From this point of
view, VR and AR technologies can be interpreted as “presentationitechniques” [11]. Despite its virtual na-
ture, this “presentation” can have quite definite qualitative parameters, affecting the emotional and intellec-
tual mood of the audience, evoking a variety of association$ in‘them.

Resultsand Discussion

According to the universal logic of all development; ascending from simple forms and entities to more
complex ones, VR and AR were initially “tested?” in devices with entertainment and gaming functions. For
example, in 1996, the AR media franchise-Rokémon (Pocket Monster) was created and became popular in
countries where the public had access,to the purchase of a headset reproducing augmented reality [12; 400-
401].

In part of the mass consciousfiess, virtual and augmented reality technologies are still associated with
the entertainment industry, and thetemergence of VR and AR content reflecting cultural and educational
themes is often perceived as,a eoftimuation of trends entrenched in the entertainment business. However, it
would not be quite right te draw Simplistic parallels between the cultural sphere and leisure commerce. Cul-
ture and the arts haye highemndemands on the quality of content than showbiz, which is oriented towards re-
duced taste patterns.

One of the criteriayfor a creative act that differs from an entertainment event is immersiveness — the
author's desire to create an effect of presence in the artistic reality he has created, to immerse the reader,
viewer or listener in it, to influence their consciousness by “shaking” or changing it. Immersiveness has al-
ways existed in one form or another. For centuries, its depth has been a measure of the talent of literary, pic-
torial, musical and theatrical works, and has determined the extent of the public response they have generat-
ed.

Over time, immersiveness has changed its forms, methods and means of expression. The current stage
of cultural development is characterized by an increase in immersiveness, with creators paying particular
attention to new ideas, special effects, breakthrough techniques and technologies — anything that enhances
the interaction between the creator and his audience, that can give the recipient a sense of involvement in the
creative act. VR and AR technologies are at the forefront of innovation.

The current state of VR and AR technologies does not yet allow them to have an all-encompassing im-
pact on cultural development. It is difficult to imagine their profound implementation in such cultural sectors
as literature, librarianship, book publishing, translation, folklore, and musical art. However, in some cultural
sectors products of which are compatible with volumetric visualization, virtual and augmented reality tech-
nologies are quite successful. This is the case, first and foremost, with cinema.
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Virtual cinema has developed differently in different countries. VR filmmaking has made great strides
in the United States. This is largely due to the long-established practice of combining directorial and produc-
tion efforts there. It's no coincidence that, among the first films made in VR format, the films made by fa-
mous Hollywood figures resonated the most. In 2016, for example, Kathryn Bigelow released a VR docu-
mentary called The Protectors, which focused on current environmental issues. Two years later, director
Robert Rodriguez made his mark with the action film The Limit, essentially the first action-packed VR
film [13].

Before the exacerbation of the Covid-19 pandemic, virtual filmmaking was developing dynamically in
France, where VR film makers enjoy state support. In 2019, a number of French VR films were included in
the schedule of screenings at the world's largest film forum in Cannes. In 2020, about a dozen VR film pro-
jects were presented at the French documentary film festival in Biarritz. Unfortunately for connoisseurs of
French VR cinema, its quantitative and qualitative growth has been negatively affected by the Covid-19 pan-
demic [14].

In the years leading up to the pandemic, filmmakers in Italy, Spain, Germany, Russia and China have
developed their own VR productions. It should be noted that practically no VR project is without some ele-
ments of international cooperation. Suffice it to say that VR-helmets required for the creation of virtual reali-
ty are so far produced only on a licensing basis.

An important prerequisite for the promotion of VVR cinema is the develepmént 6fan appropriate infra-
structure. It largely depends on the relationship between cinemas, distributors ‘andaudiences. This relation-
ship proves to be quite stable when it comes to smaller venues and releasesgWVirtual cinema production is
readily accepted by art house cinema chains such as AlamoDrafthouselin the" US and YourScreen in the
UK [15]. In the UK, where the creative industries are given special atténtion, the spread of VR cinema is fa-
cilitated by the attention to this issue from the state department of eultdre J16; 40].

In 2015-2016, screenings of virtual films and spots were,included in regional or interregional film
events held in Toronto, Geneva, Leipzig, Melbourne, Dubai, Migsk T17].

In June 2016, a virtual cinema festival was held in Moscew? It gave an extra boost to the development
of VR cinema in Russia. In 2018, an immersive cinema‘¢alled AtmaSphere 360 was opened in Moscow. Un-
der the dome of the spherical screen, which surroungds the audience on all sides, they began to show movies
in VR-format [18].

Virtual cinema is divided into interactive and panoramic films. Interactive films involve the direct par-
ticipation of the viewer in the developmeptxof*the plot by choosing from the options for the unfolding of
events provided by the authors. An example ofjsuch cinema is the adventure film “Kessler Effect”, made by
the Russian director A. Utkin. Even some decumentaries, such as Lake Baikal: The Spirit of Winter, have
been produced in an interactive format.,This film is marked by the presence of a bright author's style. The
director G. Molodtsov used cemplexieemputer technology to shoot it [13].

Panoramic film productiomis*a860-degree view, a stereoscopic unfolding of all aspects of cinema. De-
spite their entertainment petential*and appeal to moviegoers, panoramic films are still quantitatively inferior
to interactive films. Fhesituation will change when the budgets of panoramic projects are optimized.

The main advantage of virtual cinema compared to conventional films is in overcoming the barrier be-
tween the viewer and thefscreen, in the pronounced effect of immersing the viewer in the screen action, and
in enhancing spectacle. However, VR cinema is in its infancy, so a lot of attention is being paid to dynamic
genres such as action movies, sci-fi and horror movies, which contain a lot of mesmerizing attraction for the
viewer. There is no harm in that: once silent, and then sound black and white cinema was nothing more than
an entertainment attraction, which in order to become art, had to go a certain way. Virtual cinema should fol-
low a similar path, with the passage of time mastering dramaturgy, comedy, historical themes and detective
stories.

Virtual cinema is slowly but surely finding its own unique language and mastering the means of artistic
expression that are available only to it. Three-dimensional reality and a 360-dimensional view allow a new
approach to filming, the use of sound and light, film editing, and focusing the audience's attention. Here,
“there is simply no frame that we are used to in traditional cinema” [13], here much depends on the profes-
sional skills of directors and cameramen, on their ability to influence the audience’s attention from the first
seconds of filming.

VR cinema, like the conventional 2D film industry, is an indivisible fusion of three elements: art, tech-
nology and business. To make this fusion balanced and harmonious is not easy task, because VR technology
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is still taking its first steps, the search for the means of expression in the creation of VR films is far from
over, and producers are forced to experiment with schemes and methods of distribution of VR products.

In order to effectively reach audiences, VR filmmakers have to take care of both content quality and
technical innovations, working with engineering services to commission them to design new stereoscopic
cameras, accessories and headsets. The directors and operators of virtual cinema have had to spend a lot of
time experimenting with technical optics, selecting lenses of various formats, and matching them with their
cameras. This work is aimed not only at ensuring the high quality of VR images, but also their unconditional
compatibility with the formats of the helmets and platforms where they will be shown. The success of VR
film projects can only be achieved through the coordinated interaction of creative teams, which, in addition
to producers, directors, cameramen, editors, designers, and sound directors, must include specialists in 3D-
graphics and interactive technology.

An important prerequisite for a successful VR film project is a well-designed creative and technical
plan. This plan includes, among other things, post-production activities, which are already scheduled at the
scriptwriting stage. Successful promotion of VR film projects is impossible without interaction with spon-
sors. These sponsors are venture and specialized funds, state, regional or private organizations interested in
promoting or testing certain programmes, ideas and brands. Some funds can be received from manufacturers
of VR-helmets, from people who own cinema chains. Crowdfunding is not uncommon. An encouraging fac-
tor for VR filmmaking collectives has been the emergence of special programfies for, the development of
virtual reality technologies — “Oculus VR for Good” and “Vive Arts” [13].

It is worth noting that a large number of VR documentaries contain afgeegraphical, tourist component.
Their authors are aware that a significant part of today's audience is not interested in documentaries in and of
themselves, but in travel, tourism and the natural, landscape and clinmatie diversity of the planet. Often such
spots are commissioned by TV channels, which have a stable place i¢their broadcasting schedules for travel
programmes.

Many VR video projects dedicated to virtual excursions have marketing overtones. Often, the creation
of virtual models of various tourist sites is initiated by administrative, transport and infrastructure, cultural
and sports authorities. An illustrative example is the projeet “Virtual Sochi” implemented in 2014 by the
Russian company NextSpace, one of the leaders imythe field of software and interactive visualization. This
project was commissioned by the Organizing Committeefor the Winter Olympic Games in Sochi. More than
10,000 buildings and structures, including all key sports, road infrastructure, and social facilities were en-
tered into the virtual space [19; 103].

Back in 20102012, augmented ireality applications appeared on the consumer market in a number of
countries, making it possible to view the“sights of Tuscany, London, Basel and other places of interest
online. At the same time, an AR project.called Archaeoguide was created with the participation of Greek ar-
chaeologists to act as a personal tourguide for visitors to cultural and historical sites in Europe. The app in-
cludes data on interesting archaeclogical sites, historical information, etc. [20; 110]. In 2016, the Russian
studio “AR Production” createthar augmented reality navigator for Cyprus [21; 194].

There are nowgquite asfew virtual guides created on the basis of high-quality 360-degree photos and
videos and included‘igfthe structure of information portals of various cities, regions and countries. Today, it
is not difficult to find speC€ialized websites that function as virtual reality guides. With their help, anyone can,
without leaving the walls of their flat, take a virtual trip to almost any country in the world. During the peri-
od of preventive restrictions against Covid-19, the importance of such guides increases considerably.

Virtual guides are also useful for those planning a real trip to popular tourist destinations. When prepar-
ing for a trip, a potential voyager can use information and technology to test the hospitality potential of fu-
ture destinations in advance, assessing the strengths and weaknesses of hotels, retail establishments, catering
establishments, infrastructure, and transport. According to one researcher, “the demonstration of the final
tour product helps the tourist to form his attitude to the purchase and, if he has formed positive associations,
encourages him to buy the tour” [22].

The advantages of VR tourism are not only access to remote viewing of tourist attractions, but also the
opportunity to learn about the history and culture of particular countries, regions and cities, to find out what
the places of interest looked like in previous centuries and the way of life of the inhabitants.

Virtual tourism is suitable for people who want to explore the world around them, but are unable to re-
alize their aspirations due to a lack of material resources or physical limitations caused by illness, injury or
similar reasons. Virtual tourism is travel that is free from categories such as distance, distance and transport
costs.
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VR and AR content dedicated to tourist destinations is a good help for tour operators. It allows them to
save time and financial costs in analyzing destinations, transfers, accommodation conditions in different
countries and cities, levels of service at different resorts. Travel agencies interested in maintaining a stable
rating could attract new clients by using VR and AR technologies in their office work, exhibitions, an-
nouncements and other promotional activities.

The use of the latest technology has become an urgent issue for museums. Museums, main purpose of
which is the preservation of cultural heritage, should keep pace with the times, develop together with the
whole society, offering it comprehensible and interesting forms of communication. There are no other ways
out of the “conceptual crisis of contemporary museums” [23] mentioned by the experts. The reasons for this
crisis are the methodological turbulence experienced by historical science, the inertia of positivist notions
among museum workers, the detachment from dialogue with visitors, and the archaic language means by
which the museum heritage is presented.

Today, museums are faced with new imperatives that demand more modern rhythms, pace, and respon-
siveness. Museums can no longer do without interactive techniques, of which virtual and augmented reality
technologies are a part, enabling museums to connect museum exhibits with multimedia, to update museums'
communicative baggage, and to enhance interaction with their audiences.

The display of museum relics on a touch screen does not diminish their cultural value; on the contrary,
it helps to illuminate additional, previously hidden semantic nuances in thems Viftual*and augmented reality
can provide clearer and deeper information about the exhibits than even 20-30\years ago. Museum exhibi-
tions are becoming a space in which visitors can immerse themselves in @ fascinating journey, generating
new cultural meanings and semantic associations, and helping them to {€arnsemething important about the
past and reflect on the present and future.

A striking example of the new attitude to museum work was thefCreation of the world's first interactive
children's museum “My Future Profession” in the Kazakh capital, Astana. Its project was developed in 2015
by the Moscow studio AR Production, commissioned by the Palace of Schoolchildren in Astana. A team of
specialists in virtual and augmented technologies developed the,software for the exhibition, which is dedicat-
ed to popular professions in Kazakhstan and contains 3@ interactive compositions, which are placed on an
area of 330 square metres.

The main part of the exhibition was made up of augmented reality objects, functioning thanks to special
markers on the wall screens, 3D reality glasses used by visitors and joysticks for interacting with the panels.
Augmented reality is represented by a largesaumibser of scenes shot in 3D. In order to increase the interest of
young audiences and engage them inyexploring the virtual exhibits, a gaming model of visitor interaction
with the exhibit panels has been implémented. The special value of the museum lies in the fact that school-
children not only learn about differgnt/professions, but also interact directly with modern interactive technol-
ogies, gaining knowledge ahout advanced spheres of social development and discovering new life pro-
spects [24].

The main point of using VR and AR technology in museums is to remove barriers to access to exhibits.
The interested audigncelis previded with a virtual way to experience museum collections. Using mobile ap-
plications, this is made possible by the cooperation of IT companies with cultural bodies, including muse-
ums. An example of thisss the initiative by Google, which in 2016 entered into partnership agreements with
natural history museums around the world. The Google Street View app has been used to launch free online
tours [25].

More than thirty of these tours are 360-degree videos, compatible with VR gadgets. Users are now able
to remotely experience the collections at the Natural History Museum in London, the Darwin Museum in
Moscow, the New York Museum of Natural History and other internationally renowned museum complexes.
Twenty virtual “expeditions” involving museum materials have been opened specifically for educational in-
stitutions [26].

The need to attract the latest technologies for the development of museums is recognized by the gov-
ernments of different countries. For example, the Ministry of Culture of the Russian Federation supported a
group of specialists who, in 2017, developed and implemented a platform and infrastructure project to create
the Artifact programme, which acts as an interactive guide to Russian museums. A special place in the pro-
gramme is given to artificial intelligence, which allows for image recognition and thus ensures the inclusion
of AR technologies.

In addition to exhibitions from major museums in Moscow, such as the Tretyakov Gallery, the Russian
Museum, the Pushkin State Museum of Fine Arts, the programme supported by the Russian Ministry of Cul-
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ture includes 3D digitized museum collections from Vologda, Arkhangelsk, Kirov, Nizhny Novgorod, No-
vocherkassk, Totma, Yaroslavl and other cities. The Artifact Programme was originally designed to include
as many Russian museums as possible. To date, that number has approached 160 [22].

Museums join the Artefact programme by adding their own content to the single basic platform, which
is transformed into an augmented reality using a predetermined electronic algorithm. No special program-
ming knowledge or material costs are required of museum workers. At the same time, museums retain their
inherent thematic and style features. The existence of a single project platform allows individual museums to
integrate the experience of other institutions and give life to their own ideas on its basis. Conditions are cre-
ated to equalize the status of various museums by such criteria as accessibility, recognition and attractive-
ness. Thanks to VR and AR technologies, a fragmented conglomerate of museums is transformed into an
integral space held together by common cultural development strategies and the common rhythm of techno-
logical progress.

The Artifact app allows users who have downloaded it to their smartphone in app form to get the infor-
mation they need about both individual exhibits and entire exhibitions. The app can be launched not only
inside but also outside the museum. Thanks to augmented reality, the amount of information received does
not change depending on the location of use. Virtual and augmented reality makes it possible for people who
are not indifferent to cultural heritage to see lost architectural masterpieces or unfinished projects like the
Palace of Soviets in Moscow that nearly didn't appear in the 1930s.

Often, AR technology offers museum visitors several content options at onge.sing their smartphones,
they can learn about the history of museum objects, their condition before @ndsafter restoration, and their al-
ternate versions. Art objects and historical relics are presented to the audieneesn three-dimensional, stereo-
scopic form. Some artefacts can be seen in X-rays or ultraviolet [27]¢"While receiving information about the
museum objects, listening to the narration of the audio guide, the userof the smartphone app can at the same
time “move” from one museum to another if desired. The blursingiof boundaries between virtual museums
and virtual tourism illustrates the thesis that the latest technolegy contributes to the transformation of the
sphere of culture into a single space, a system of common«ommunications.

Virtual and augmented reality is increasingly beingyused in the visual arts and theatre. The immersive-
ness of these art forms has always been high, and ‘moderncomputer innovations have raised it even higher.
The creators of today's immersive art focus on the merging of real and virtual worlds, on the blurring of the
boundaries between them. This approach is designed to induce subtle emotional states, to expand the possi-
bilities of human consciousness.

The first experiences with immersive innovations in theatre art are associated with the director Julie
Martin, who in 1994 staged “Dancing imCyberspace”, where acrobats and dancers were immersed in a virtu-
al atmosphere created by projecting(virtual objects onto the stage [28].

In the 2000s, theatres began to*@pen which purposely departed from traditional stage productions in fa-
vour of interactive audience inv@lVement in the theatrical action. The immersion effect is achieved by aban-
doning the usual theatrical, paraphernalia — rows of seats, intermissions and the stage itself. The canva of
immersion performances_is revealed not in an ordinary auditorium, but in a room or several rooms at once,
where there is no distafnce or space barriers between the collective of actors and the audience — the audience
can interact directly withsthe actors, thereby conducting a “personal” storyline.

In 2007, a virtual theatre in London, Secret Cinema, stood out in its use of immersive technologies; it
began broadcasting virtual stories with 360-degree video projections and other special effects. The basic idea
behind Secret Cinema is to blur the boundaries between objective reality and the virtual world as much as
possible. The basis of the theatre's production strategy is the preparation of gigantic productions which in-
clude complex sets and a huge number of performers. The theatrical action takes place in abandoned ware-
houses and factories, with the audience drawn into the action as direct participants. Secret Cinema extrava-
ganzas recreate the fantasy worlds of the bestsellers Star Wars, Blade Runner, Back to the Future and oth-
ers [29].

Fabien Riggall, founder of Secret Cinema, said that he “wanted to live inside films since he was a
child”. Turning a childhood dream into a well-established business, he incorporated the screening of short
videos into the format of theatrical events, incorporating elements of music festivals and club parties. One of
the reasons for creating Secret Cinema for Riggall was the “growth of digital culture”, which did not cancel
the public's appetite for the unusual, but only supplemented and “warmed up” it: “People want mystery, they
want to experience something unpredictable, and | think that's why Secret Cinema deserves the right to ex-
ist” [30].
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The immersive theatre Sleep No More, established in New York in 2011, is also very well known. The
theatre rents an old hotel for its interactive shows. All the performances of Sleep No More reflect a simulated
reality, which for the audience turns into an opportunity to “choose their own adventure”, to visit a virtual
Wonderland, to interact with the characters of the production, to help solve mysteries. Each spectator can
move at his or her own pace and view the scenes they like for as long as they like. Surrealistic and emotion-
ally intense productions let theatre-goers into the world of Shakespeare, Carroll, Webber and other play-
wrights of the past [31], reimagined in the spirit of the 21st century.

Following London and New York, immersive performances have continued in other major cities around
the world. In particular, an innovative musical Black Russian was staged in Moscow in September 2016. It
was directed by Maxim Didenko, a specialist in theatrical phantasmagoria. Staged in a specially rented man-
sion, the musical was received by audiences as “a hellish mixture of Russian classics and theatrical art house,
a web of double, triple, infinite meanings” [32]. Moscow then produced a whole series of immersive perfor-
mances based on non-standard technological solutions.

Many contemporary painters, graphic artists and designers aim to introduce innovative techniques.
They periodically organize exhibitions, shows, and installations where various means of visualization are
combined. The shows are often bizarre combinations of moving pictures, 3D video clips, mirror mazes, vari-
ous lighting effects, music or voice accompaniment, projections of visitors' movements, etc. Among the most
high-profile installations is Androyd Jones, whose fame in many countries is«dugtto hisiexhibition “Samska-
ra” (Unconscious Impressions).

The Japanese immersive project “teamLab”, famous for its unusual sh@wssand installations in which art,
science, technology, design and the natural world merge, has gained censider@ble popularity with interna-
tional audiences. Digital technology has enabled teamLab to createsartifagts that transcend the boundaries
between physical phenomena and the phenomena of human conscigusness [33].

The Mexican group Meon Wolf, consisting of two hundreehcréeative individuals — painters, graphic art-
ists, sculptors, architects, photographers, videographers, specialists in VR and AR-technologies — have also
noted their unconventional approaches to art. A special feature,of Meon Wolf's creative method is the crea-
tion of installations that expressively combine fantastical-surrealistic, fairy-tale-magical, mysteriously-
hypnotic subjects and motifs [34].

The number of personalities realizing their,creative”potential in immersive art is constantly increasing.
Among them there are leaders whose ideas and projects are of interest all over the world — Miguel Cheva-
lier, Vincent Howze, Rachel Rossin, RefikeAnadol. These internationally born artists live in the United
States. Their experiments are cloakedyin large-scale digital installations, exploring themes such as the intan-
gible in art, and the relationship betweenynatere and architecture, painting and sculpture. In developing these
themes, art is transferred into the digital world, virtual cities, continents and entire galaxies are created; using
in-situ techniques involving digital teels, 3D and laser cutting, the architectural history of various places is
revisited and images are generated"questioning all stereotypical perceptions of the surrounding reality. The
artists named are known far their eéxhibitions in museums, galleries and art centres, as well as for their origi-
nal ideas implemented in varieus sectors of public and architectural space, thereby leading to the materializa-
tion of virtual imagesy85].

The successes of same serve as a stimulus for the activation of others. Creative breakthroughs by repre-
sentatives of American immersive art resonate in various countries around the world, including Russia. For
example, in 2018, the Moscow-based new technologies studio Great Gonzo began to practice virtual painting
shows, offering visitors to public events to “get inside” a particular painting masterpiece with a VR hel-
met [16; 43].

Moscow VR-cinema AtmaSphere 360 has not limited its functions to video screenings, but has become
a multidisciplinary creative art location, a platform for daring artistic experiments. Virtual films are often
combined here with motion graphics, digital art, live shows, different types of animation, etc. “Atmosphere
360 is not so much a cinema as a multimedia hall, where, on the basis of VR and AR technologies, the in-
teraction between various means of visualization, different artistic genres and styles is being “polished”.
Elena Kosolapova, curator of Atmosphere 360, put it like this: “Atmosphere 360 is an audacious experiment,
an attempt to create a new format of museum, theatre and cinema, where emotions can move in waves from
creators to consumers and back. An ordinary space becomes a living, breathing, vibrating organism: artists
present their vision of reality, and the audience comes into contact with digital art and penetrates the virtual
space” [18].
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It can be considered an indisputable thesis that linking culture with advanced information technology
gives it the widest possible perspectives. At the same time, it would be wrong to move away from realism,
closing our eyes to the factors that hinder such a connection, that hold it back. They concern the development
of both the sphere of culture and modern technologies.

The impact of virtual and augmented reality on the consciousness and psyche of users has not yet been
sufficiently studied. This issue has a social and ethical dimension. It is particularly relevant for children and
adolescents. More research is needed on the ethical and age-specific aspects of users' interaction with virtual
reality. Experts in VR and AR technology have spoken of the great usefulness of such research. In particular,
British scientist Ben Kenwright points to problems such as hacking, the existence of ways to “immorally ex-
ploit technology”, and the adaptation of socially immature minds in “complex interactive virtual worlds”.
According to him, “ethical issues arise because virtual reality technologies are widespread and difficult to
classify and identify, and because it is difficult to predict the short- and long-term consequences of their
use” [8; 20-21].

From a technological point of view, the high cost of introducing new VR and AR developments into
production remains a tangible problem. They are largely based on the enthusiasm of enthusiastic people,
which is not always supported by sufficient organizational and financial support from large companies, cor-
porations and investment funds, which has led to the problem of the high cost of VR and AR hardware.

At present, the development of VR and AR technologies is associated withithe Search for breakthrough
solutions in improving and reducing the cost of broadcasting devices and headsetspand in developing their
latest models. This search is primarily focused on functional and aesthetic imprevements to VR helmets and
AR glasses. In recent years, Valve, Facebook, Sony, Google and other camputef technology companies have
begun to develop and produce affordable VR and AR devices. The emphasis is on displays with high screen
resolution [36]. However, despite certain advances in the improvement of devices, due to the inertia of the
consumer market, hardware that is perceived by consumers as expensive, bulky, uncomfortable and unattrac-
tive in terms of design still prevails. The audience's reserved agtitude towards VR helmets and VR glasses
reduces the motivation of directors and producers wogking in /R’ filmmaking to create feature-length films,
limiting their efforts to “short films”.

The promotion of virtual and augmented reality techhiques is hampered by the lack of trained profes-
sionals who could work not only on the software, but'also on the content and scenarios of VR and AR prod-
ucts. In order to eliminate the human resources problem in this area, it is necessary to train professionals in
universities. The first steps in this directiopshavesdeen taken in various countries. For example, in Russia, in
2019, the Higher Engineering School based at MEPhI introduced a master's educational programme “Virtual
and Augmented Reality Technologies for the"Design of Technological Systems” [22]. However, there is still
a lot of work to be done to train a séfficient number of specialists in the new field.

The practical difficultiesthat havefrecently arisen in the global VR and AR market have a lot to do with
the Covid-19 pandemic. A numberef things — social isolation, the shift of many institutions and companies
to remote working, the wigdespread use of remote methods of communication, etc. — increases audience at-
tention to VR and AR experiments, which would seem to increase the consumption of VR video content, and
with it the demand for VR helmets. But VR specialists do not confirm this trend. For example, A. Ivash-
entsev, organizer of theyindependent media association Mixed Reality Conference, is convinced that VR-
helmets are not sufficiently distributed among the mass audience, which amounts to low figures in the con-
sumption of VR-content [13].

One problem is that many tour operators and cultural and sporting institutions are understandably unen-
thusiastic about the mass distribution of VR and AR equipment to ordinary users.

There are other problems as well. The encouraging trend in the market for VR and AR products should
not detract from their analysis. The Covid-19 pandemic is dictating harsh conditions to the computer tech-
nology market, undermining previously established economic ties, preventing new contacts, disrupting the
supply chain for raw materials, components and finished products, imposing restrictions on retail sales, and
zeroing out advertising costs. In other words, the issues surrounding the quality state of VR and AR hard-
ware and its high cost have gone nowhere during the pandemic. For now, advocates of VR and AR technolo-
gy promotion have to work on their belief in a better outlook.

Conclusions
According to M. Nikonov, the creator of RosVR Studio, “when technology provides relatively afforda-
ble prices for VR helmets and high-quality content, demand for VR projects will soar, and it will be the sec-
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ond breath of the VR industry — in the virtual reality format, all the twentieth-century movie patterns will
play out in a new way” [13].

The leap in the development of the VR industry predicted by experts will affect more than just cinema.
Virtual and augmented reality technologies bring a new quality to all branches of culture and art dealing with
visual images. As shown above, VR and AR technologies allow users to virtually visit museums, theatres,
exhibitions, sporting events, and tourist sites, giving them the feeling of being fully present. For many users,
saving time and money is an important benefit.

The IT industry has become a driver of increased cultural demand from different sectors of society. In
turn, the majority of society's access to print, music, video and photography via PCs and smartphones has led
to an ever-growing presence of the IT industry. The use of modern information resources, including VR and
AR technologies, helps users to activate their thinking activity, thereby increasing their control over the per-
ception of external phenomena and processes and improving the quality of decisions made when performing
theoretical and practical tasks.

The application of the latest technologies in the cultural sector facilitates overcoming barriers of mean-
ing and departmental divides between different sectors of creative activity and creates a sustainable basis for
transforming culture into a unified information and meaningful space.
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H.A. Capaxnen, I'.C. Kacbaea, bronent [llenaii

VR :xone AR"TexHoJi0rMsJIapbI Ka3ipri MyJIeHH KeHicTiKTe

Makarnana MOTICHHET, I8H OHEep CalaChbIHIAFbl BUPTYAJI/Ibl KOHE TOJIBIKTHIPBUIFAH IIBIHANBUIBIK TEXHOIOTHS-
JIapbIH KOJaHyFa GalnaHbICTHI TAKBIPHIITAP KapacThIpbUTFaH. VR jkoHe AR TeXHOJIOTHsNIapBIHBIH MaHBI3/IbI
cunarraManapbl @epuired. «VIMMepCHBTUIIKY YFBIMBIHBIH MOHI alllbUIFaH. ABTOpJIap Ka3ipri MoIEHH KeHic-
tikTeri VR xaHe AR TeXHOJIOTHSCHIHBIH TEXHUKAIBIK )KOHE TEXHOJOTHSUIBIK aCleKTiJIepiH, COHAal-aK Majie-
HH acCHeKTiepai 3epTTereH. BupTyanabl jkoHe TONBIKTHIPBUIFAH HIBIHAWBIIBIK TEXHOJIOTHSIIAPBIHBIH HMMeEp-
CHBTI dcepre je, Oenrini 6ip BU3yalu3amus 9AiCTepiH KOJIJaHyFa J1a allblKk MOJICHH KEHICTIK CEKTOPIIapbIMEH,
SFHA KHHOMEH, MYpakaiiJlapMeH, TYpU3MMEH, TeaTPMEH koHe OcifHeney eHepiMeH e3apa opeKeTTecyiHiH He-
Ti3ri 3aHABUIBIKTApBl MEH ePEKIIEeNIKTepl aHBIKTAMIbl. MOJCHHET MeH COHFbI TEXHOJOTHSIAP apachlHIAFbl
e3apa dCepAiH CHIIAThIH aHBIKTAThIH (akTopnap Tannanrad. COHBIMEH KaTap, MakajiaJa HMMEPCHBTI TEXHO-
JIOTHsUTap/bl KONAAHy apKbUIbl OpBIHIATATHIH OipKaTap TarchlpMmanap jkoHe onapisl Artifact Garmapiama-
CbIH/a TMaiiganaHy Mblcayiapsl KenrtipiireH. VR xoHe AR TeXHONOrMSIapblH KONAAHYIa AJICYMETTiK-
STHKAJIBIK )KOHE MApKETHUHITIK (haKTOpJiapFa KaTBICTBI MACENENep aHbIKTalIbl. MoIeHHET calachlHIaFbl COH-
FBI TEXHOJIOTHSUIAPbl NMalalaHy MIBIFAPMAIIBLIBIK KBI3METTIH SPTYpPJi CEKTOpJaphl apachIHIAFhl IeKapa-
JapAbl eHcepyre KOMEKTecedi KOHE MOICHHETTIH OipTyTac aKmapaTThIK-CEMaHTHKAIIBIK KEHiCTIKKe aifHa-
JIYbIHBIH aJIFBIIIAPTTAPBIH JKAaCa/Ibl JET€H KOPBITHIH/IBI KaCAIIbL.

Kinm ce30ep: BUPTyalibl OHE TOJBIKTHIPBUIFAH IIBIHABIIBIK TEXHOJIOTHSIAPBI, MOJICHH KEHICTIK, eHep,
MMMEPCHUBTLIIK, BU3YaIN3aIlHs.
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J.A. Cupaxmunen, I'.C. Kacbaera, bronenr Illenaii

Texnosorun VR 1 AR B coBpeMeHHOM KYJIbTYPHOM IPOCTPAHCTBE

B crarbe paccMoTpeHa TeMaTHKa, CBSI3aHHAS C IPUMEHEHHUEM TEXHOJIOTUH BUPTYaJIbHON M TOMOIHEHHOH pe-
QIBHOCTH B cdepe KyIbTyphl M MCKyccTBa. JlaHBI CyIIHOCTHBIE XapakTepucTHkH VR- um AR-TexHOIOrHi.
PackprITa CyTh MOHATHS «MMMEPCHBHOCTB», TEXHHKO-TEXHOJOTHUECKUE acIeKThl TexHomornn VR u AR B
COBPEMEHHOM KYJIbTYPHOM IIPOCTPAHCTBE, a TAKXKe KyJIbTYypPOJIOTHIECKHE acIeKThl. BEIIBIEHBI OCHOBHEIE 3a-
KOHOMEPHOCTU U OCOOCHHOCTU B3aUMOAEUCTBUS TEXHOJOTMH BUPTYaJIbHOW M JOMOJHEHHOH PEANbHOCTH C
CEKTOpaMH KyJIbTYPHOTO IIPOCTPAHCTBA, OTKPHITHIMH KaK MMMEPCHBHOTO BO3JICHCTBHS, TaK U IS UCIOJIb30-
BaHMS TEX WIM MHBIX TEXHUK BU3yallM3allul — C KHHEMaTorpadoMm, My3eHHBIM JIeJIOM, TyPU3MOM, T€aTpoM,
U300pasuTeIbHBIM UCKycCTBOM. [IpoaHanmu3upoBaHbl (akToOphl, ONPEACISAIONINE XapaKTep B3aHMHOTO BIIUS-
HUS MEXIy KyJIbTypod M HOBEHIIMMH TeXHoJorHsMH. Kpome Toro, B cTaThe IpEACTaBIICH PsJ 3a1ad, BBI-
HOJNHAEMBIX C HCIIOJb30BAHHEM MMMEPCHBHBIX TEXHOJIOTHI, M NPHUMEpHl MX HCIOJB30BAaHUS B IIpOrpaMMe
«AptedaxT». BrriBinens! npobiemusle Touku npuMeneHus VR- n AR-texHonmornii, xacaromuecs Kak COIH-
IBHO-ITUUECKNX, TaK M MapKeTHHIOBBIX (akTopoB. CrenaH BHIBOX O TOM, YTO IPHMEHEHHE HOBEHIIHX
TEXHOJIOTHII B KyJbTYPHOH cdepe cOCOOCTBYET MPEOJONCHUIO I'PAHMI] MEKIY PA3IMYHBIMH CEKTOPaMU
TBOPYECKOH JIEATEIbHOCTH, CO3AET MPEANOCHUIKY IS MPEBPAILCHUS KYJIbTYPbl B €IMHOE HH(OPMaLMOHHO-
CMBICJIOBOE IIPOCTPAHCTBO.

Kniouesvie cnosa: TEXHOIOTUM BHUPTYalbHOH U IOIOIHEHHOM pPEaJbHOCTH, KyJIBDYPHOE, IPOCTPAHCTBO,
HCKYCCTBO, UMMEPCUBHOCTb, BU3yaJIU3aLIUs.
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