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INTEGRATION OF TECHNOLOGY

The purpose. This research aims to explore the means by which digital art presented in online museum
exhibitions will contribute to an improved visitor experience of the museum exhibition.

Methodology. Theoretical and practical research methods are used, namely, analysis of scientific and
professional literature on the impact of digital culture on museum exhibits, analysis of design analogs of online
museums.

Results. Based on the research analysis, the influence of digital culture on art museums was established,
which allowed them to go beyond physical spaces, display digital art and implement virtual reality
technologies. The cases of the Museum of Modern Art, TATE, the Victoria and Albert Museum, as well as China's
Palace Museum and Shaanxi History Museum have demonstrated the significant benefits of integrating digital
culture into the art world. The use of augmented reality (AR), virtual reality (VR) and mixed reality (MR) in
digital museum exhibitions was analyzed. It is substantiated that the impact of digital culture on art museums
is evidence of the importance of digital technologies in the design of online museums.

The scientific novelty lies in the fact that the design principles of digital art exhibitions of online
museums have been further developed in the work, which allows them to reach a wider audience of visitors
and improve the aesthetic perception of museum expositions by viewers.

Practical significance. The results of the study can be used in their introduction into the modern
practice of designing museum.

Keywords: digital art; online museum; exhibition design; augmented reality; virtual reality; mixed
reality; Chinese culture.

Introduction. In present times, digital location, online, in public spaces - real and
culture has impacted every aspect of human virtual. Digital technologies are used in all areas
existence, ranging from interaction with of design and design education [3], and
information, communication and computing, to  museum learning [4].
ways of knowing, thinking, being, and doing. As Analysis of previous researches. The
Nikitenko thinks, this digital state of being is field of museums and digital art is an emerging
not confined to any specific field or discipline area that has received limited research
and shares a commonality in terms of the use attention in terms of the heritage/museum
of digital tools and technology [1]. The change experience and human digital behavior. There is
in human behavior is at the core of digital also a lack of research specifically focused on
culture, and people from all backgrounds are the culture of "digital art" and the division
becoming more accustomed to digital between art and technology within museums
behavior. Even museum visitors are increasingly remains an ongoing issue. A groundbreaking
indulging in digital activity and expect to be an  contribution in this field is the book by Giannini
active part of the museum'’s life. A survey shows & Bowen [5], which explores the concept of
that online activity doubled on all social media  "digital art" rather than solely focusing on the
platforms as from March 2020 when Italy went role of digital technology. Only recently, with
into lockdown [2]. This digital transformation the onset of the COVID-19 pandemic, has the
has prompted museums to go beyond their gap between the real and digital aspects of
physical walls and connect with their public on  museums started to be addressed. Museums
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are now beginning to adopt an integrative
approach, recognizing the dynamic and
uncertain nature of the pandemic. This requires
heritage institutions to be more flexible and
incorporate technologies such as VR, AR, and
MR both in physical and online environments.
In April 2021, UNESCO released a follow-
up report that revealed a significant decline in
revenues for 80% of museums compared to
2019 [6]. In the first quarter of 2021, 43% of
museums reported closures. However, the
report also highlighted the positive aspects of
strengthened community connections and
increased intermuseum cooperation. In 50% of
countries, public subsidies decreased for
national institutions. The report by Bekele [7]
estimated the presence of approximately
104,000 museums worldwide, representing a
9% increase from the previous year's report.
However, estimating the number of museums
on an international scale is challenging.
Nevertheless, the global impact of the
pandemic has sparked extensive public debate
on the future of museums, as activism and
protests in the arts sector seek to break down
cultural barriers and foster common ground.
The Museum Innovation Barometer 2021
[8], an annual survey conducted by Museum
Booster since 2015, provides a comprehensive
analysis of technology and innovation in
museums. The findings of the extensive survey
by Vosinakis et al. [9] demonstrate that COVID-
19 has been a key driver for digital
transformation in museums, leading to the
adoption of new technologies such as AR, VR,
and hybrid approaches like MR. The survey
confirms that these technologies are becoming
increasingly prevalent in museums, aligning with
our previous research and the findings of this
present study. However, significant challenges
remain regarding sustainability and financial
feasibility in implementing these technologies.
Statement of the problem. Although
digital art has gained recognition and
popularity in recent years, its seamless
integration within online museum exhibitions is
yet to be fully explored. While many museums
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have established an online presence to expand
their reach, the utilization of digital art in these
virtual spaces remains limited. This lack of
integration hinders the delivery of a
comprehensive and enriching experience for
museum visitors, who may not have access to
physical exhibitions due to various constraints.

Results of the research and its
discussion. User-Centered Design, Narrative
Design, and Integration of Technology are
indeed key aspects influenced by digital art.
Digital art is the use of digital technology and
computer programs and other means to
analyze, edit and other applications of pictures,
audio and video files, and finally get a perfect

upgrade work. It mainly includes digital
reinvention, 3D modeling, interactive
installations,  virtual reality, holographic

projection, phantom imaging, etc [10]. The
digital art context is mainly digital, interactive,
and creative features. The mode of
communication has changed from one-way
communication in the era of traditional media
to multi-directional communication. The
audience is no longer just a single recipient of
the message, but is able to engage with the
message communication.
User-Centered Design

The online museum aims to manage
physical collection and scientific research
information  efficiently ~ while  ensuring
permanent preservation. It provides users with
online display, education, and research services
through the internet while disseminating
knowledge on cultural and natural heritage.
Taormina & Baraldi [11] assert that it is an
innovative information service system that
combines computer science communication
and museology. Wu et al. state that the
advancement of digital technology allows
individuals to browse online museums at their
convenience, resulting in a unique viewing
experience [12].

The Museum of Modern Art provides an
example of how museums are incorporating
new mediums such as digital art. The Museum
of Modern Art (MoMA) in New York City is
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globally recognized as one of the preeminent
modern art institutions [13]. Its extensive
collection features over 200,000 works of art,
including Pablo Picasso, Vincent van Gogh,
Salvador Dali, and Andy Warhol, among others.
In more recent years, MoMA has concentrated
on emerging technologies and has been
instrumental in advancing conservation and
preservation of digital art (Fig. 1, a). In 2011,
MoMA with Google Arts & Culture offers virtual
tours of its collections through various digital
platforms. This initiative includes web-based
galleries, interactive exhibits, and digital
replicas of physical art installations. The MoMA
website homepage is divided into three
sections: "Visit", "Exhibition Online", and "Art
and Artists". Each section serves a unique
purpose. The "Visit" section provides essential
information for individuals intending to visit the
museum, such as online ticket sales,
transportation options, dining locations, and
travel advice. The "Exhibition Online" section
showcases past and future exhibitions,
screenings, performances, and other events
utilizing a calendar-based format. Finally, the
"Art and Artists" section fulfills the public
education role of online art museums by
providing access to their collection of digital
works, artists, audio and video recordings, and
other art-related content.

TATE (Tate Modern and Tate Britain) which
first opened to the public in 1897, boasts a
collection of nearly 70,000 works encompassing
1500 years of British art as well as modern and
contemporary art from around the world [16]. Its
mission is to foster public appreciation of British
art from the 16th century to the present and
international modern and contemporary art.
TATE Online (Fig. 1, b) is a key part of the
museum's digital strategy and is utilized by all
divisions within the institution. There is a
growing emphasis on establishing a dynamic
system that encompasses these various aspects
and embraces the transformative shift from a
traditional nonparticipatory model to one that
deeply engages the audience. The website is
divided into three main sections: Art & Atrtists,
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Exhibitions & Events, and Tate Children. The Art
& Artists section provides visitors with
comprehensive explorations of various art forms,
allowing them to learn about the artist's life and
the stories behind their creations. The
Exhibitions & Events section offers over 100
customizable activities, allowing users to tailor
their experience according to their needs. The
Tate Children section is entirely dedicated to
young audiences and offers online craft tutorials,
fun games, art history lessons, and a children's
gallery.
Narrative Design

Digital art can influence the narrative
design of on-site museums by introducing new
ways of storytelling and interpretation.
Museums can utilize digital technology to
create multimedia exhibits that combine visual
art with audio, video, or interactive elements.
These narratives can provide additional context,
historical information, or alternative
perspectives on the artworks, enriching the
visitor's understanding and appreciation.
Digital art can also inspire museums to
experiment with non-linear narratives or
immersive storytelling techniques.

The official website of the Shaanxi History
Museum has been awarded the prestigious 2023
Design Award, showcasing its remarkable
performance in design innovation and user
experience [17]. This museum website, an
immersive platform for cultural exploration,
exudes the timeless splendor of cultural heritage
with its distinct Eastern aesthetics and
meticulous  craftsmanship. By seamlessly
integrating history and modern electronic
information technology, the website offers a
captivating digital journey to appreciate the
grand achievements of the Chinese civilization
from multiple perspectives (Fig. 2). Through its
thoughtful design choices, from the harmonious
color palette and layout to the visual elements
that resonate with the exhibited artifacts, the
website encapsulates the rich cultural essence.
Every detail, from navigation to font selection
and image processing, conveys the designers'
dedication, offering an intuitive and engaging
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user experience where users can easily uncover
new discoveries. Emphasizing user-centricity, the
website presents a clear and user-friendly
interface, while also serving as a platform of
great academic value and social significance. It
provides abundant resources for scholars and
researchers, disseminates cultural knowledge to
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the public, and enables seamless access across
devices and browsers. By simply clicking on the
website, users can embark on an immersive
journey through ancient civilizations, indulging
in the treasures of the Shaanxi History Museum
and experiencing the unique charm of Chinese
civilization.
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Fig. 3. The Palace Museum online exhibitions, China, 2023 [18]
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In response to the temporary closure of
the Palace Museum during the COVID-19
pandemic from January 25th to May 1st, 2020,
the museum creatively utilized its digital
resources to offer a range of online experiences
[18]. Through virtual exhibitions, online classes,
and virtual tours, the Palace Museum engaged
the public and satisfied their desire for cultural
exploration from the comfort of their own
homes. The museum's innovative initiatives,

such as the "Virtual Tour of the Palace
Museum," "Audiovisual Gallery," "Panoramic
Palace Museum," "VR Palace Museum," and
"Digital Cultural Relic Database," showcased the
integration of design features and a compelling
narrative. The virtual tour, conducted through
live streaming with professional guides, allowed
users to select different routes and interact with
the guides, creating an immersive and
interactive storytelling experience.

Fig. 4. Presented by the Victoria and Albert Museum exhibitions, United Kingdom, 2023:
a - Pink Floyd, b - Alice in Wonderland [19]

Fig. 5. Presented by Oculus Rift DK2 Virtual Reality Experience, USA, 2023 [21]
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Integration of Technology

Digital art can inspire the integration of
technology within on-site museums to enhance
the presentation and interpretation of artworks.
Museums can incorporate digital displays,
projectors, or interactive installations to create
dynamic and visually captivating exhibitions.
Augmented reality (AR) or virtual reality (VR)
can be used to provide immersive experiences,
allowing visitors to virtually explore art
installations  or interact with  digital
representations of artworks. Additionally,
technology can enable museums to offer
multimedia guides, interactive apps, or online
platforms that provide additional information
and resources to enhance the Vvisitor's
engagement with the art. Online museum
designs should embrace emerging
technologies, such as VR, AR, and mobile
applications, to provide unique and immersive
experiences that enhance visitor engagement
and extend the reach of art and culture.

This trend was already gaining momentum
prior to the pandemic, as seen in exhibitions like
the Pink Floyd exhibition at the Victoria and
Albert (V&A) Museum in London (Fig. 2, a),
where the audience reclined on the floor in a
large gallery surrounded by floor-to-ceiling
projections. In 2021, the V&A Museum
introduced a new venture into VR and integrated
digital experiences with their exhibition titled
"Alice: Curiouser and Curiouser." (Fig. 2.b) This
exhibition featured an AR exhibit showcasing a
Madhatter's Tea Party with animated elements
on a virtual table and background. Additionally,
a VR experience was created in partnership with
Vive Arts, offering visitors an immersive
encounter with the exhibition's themes. Notably,
this VR experience can also be accessed online,
further  demonstrating the museum's
exploration of digital integration.
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exhibitions and

2 U4XAO L., 'EXXOBA O.

"Kuigcbkuti HayioHansHuli yHisepcumem mexHosoziti ma dusadHy, Kuis, YkpaiHa
2Llenscilicokul yHigepcumem Hayku i mexHonoeili, Cians, Kumatdi

BMJIMB LU®POBOIO MUCTELLTBA HA AN3ANH OH/IAVH-MY3EHO:
OPIEHTOBAHUWN HA KOPUCTYBAYA AN3AUNH, HAPATUBHUN AN3ANH
TA IHTErPALIS TEXHOJIOTIN

Mema: OocnidxeHHs 3acobis, 3a 0onomozor0 sKUx yugpose Mucmeymeo, npedcmasseHe Ha
OHAIAUHOBUX My3eUHUX 8UCMABKAxX, CnpuamumMe NOKpauwjeHHo cnpuliHAmms ei0s8idysaqyamu ekcno3uyil

My3ero.

Memodonoeia. BukopucmaHi meopemuyHi ma npakmuyHi memoou O0oCaiOXeHHs, a came, aHani3
Haykosol ma ¢haxosol nimepamypu ujodo snausy Yugposoi Kysemypu Ha My3elHi ekcno3uyll, aHanis

aHanozie dusaliHy oHAalH-My3eis.
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HayKOBWI GaxoBUI XXypHan Mucmeymeo3Hascmeo. TexHIYHI HayKu.

Pe3ynemamu. Buxodsuu 3 aHanisy 0ocnioxeHb, 8CMaHosieHo 8naus Yugpoasol Kysiemypu Ha XyOOXKHI
Mys3el, wjo 00380uU/10 iM 8UXOOUMU 3a Mex( i3UYHUX npocmopis, deMoHCMpysamu yugpose Mucmeymaso
ma enpoeadxysamu mexHos02il sipmyansHol peanssHocmi. Kelicu Mysero cyuyacHozo mucmeymea, TATE,
My3zero Bikmopii ma Anebepma, a makox kumatlicekux Mysero [Nanayy ma My3seto icmopii LlleHbci
npodeMoHCMpy8aau 3HA4YHI nepesaeu iHMezpayil yugposoi Kyaemypu y csim mucmeymsea. byno
npoaHanizoeaHo sUKOpUCMAHHsA donosHeHol peasnbHocmi (AR), eipmyaneHoi peaneHocmi (VR) [ 3miwaHoi
peansHocmi (MR) e yugposux myseliHux sucmaskax. ObrpyHmosaHo, ujo enaug yugposol Kyaemypu Ha
XyOO0XHI My3el € cai0HeHHAM 8axausocmi yugdposux mexHono2ili 8 Ou3aliHi oHAalH-My3eis.

Haykoea HoeusHa nosiszae 8 momy, wjo 8 pobomi dicmanu nNodasLwloz0 po3sUMKy NpuHyuUNu
ousaliHy ekcno3uyili yughpoeozo mucmeymea oHAAUH-My3ei8, ujo 00380/5€ IM oxonumu wupwly ayoumopiro
8idsidysa4is ma nokpawjumu ecmemudyHe cnpuliHamms ansdadamu My3eliHol eckno3uyit.

lMpakmuyHe 3HaveHHA. Pe3ysiemamu 0ocCiiOXeHHs MOXymb Oymu 8nposadxeHi 8 Cy4acHy
npakmuky Ou3aliHy oHAGUH-My3els.

Kmrouoei cnoea: yugppose mucmeymao; oHaaliH-my3el; dudaliH sucmasku, 0onosHeHa peasbHicme;
8ipmyasibHa peaibHiCMe,; 3MILAHA pedbHICMb; Kya1emypa Kumato.
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