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o e /21| DESIGN OF APPLICATIONS FOR ACCESS TO DIGITAL ART

WORKS IN ONLINE MUSEUMS

The purpose. The research aims to explore the integration of digital art with online exhibitions in
museums, focusing on the design of application interfaces and museum exhibitions.

Methodology. The study uses a mixed approach that combines theoretical research, analysis of scientific
research with analysis of practical examples.

Results. [t has been found that the use of digital art has a significant impact on museum online
exhibitions, contributing to more interactive, immersive, and inclusive visitor access. The integration of ICT into
the museum sector, while primarily focused on digitization, virtual tours, and increasing visitor engagement
through augmented reality and virtual reality technologies, also encompasses important design aspects such
as color, typography, and interface design, which play an important role in the overall design of an online
museum. Examples of the Central American Museum of Art, the Dunhuang Online Museum, the Metropolitan
Museum of Art as well as the Bloomberg Connects application are analyzed. The study highlights the
importance of narrative design and user-centered approaches in the design of online museums to access digital
cultural heritage.

The scientific novelty lies in the fact that the design principles of the interface of digital applications
for visitors' access to the expositions of online museums were further developed in the work.

Practical Significance. The results of the study can be implemented in the modern practice of museum
design projects, contributing to innovations in the presentation of cultural heritage artifacts.

Keywords: digital art online museum, exhibition design, interface design, digital cultural heritage,
augmented reality, virtual reality, mixed reality

Introduction. The digital revolution is cybersecurity issues, and the need for
rapidly changing the cultural and museum continuous technological update. It also
landscape by infusing new life into heritage highlights how digital art and technological
preservation and sharing through Information advances are revolutionizing online museums
and Communication Technologies (ICT) [1]. This by increasing engagement, educational impact
shift has not only redefined museum operations and reshaping our interactions with cultural
and visitor engagement but has also created heritage, thus providing an important
online museums equipped with augmented perspective onthe developmentof museumsin
reality (AR), virtual reality (VR), mixed reality, the digital age.
and interactive archives that provide immersive Analysis of Previous Researches. The
experiences unaffected by the traditional integration of Information and ICTs into the
constraints of time and space. Museums' roles museum sector has been a focal point of
are now expanding into the digital realm, academic and professional discourse over the
fostering a more immediate, and intimate last few decades. This analysis delves into
connection between audiences and cultural previous researches, shedding light on the
artifacts. IT sights from prominent institutions evolution, impact, and future trajectory of
demonstrate that digital tools are enhancing digital art applications in online museums.
visitor involvement, educational reach, and Drawing from a wide array of sources, this
equitable access to cultural resources [2]. They section synthesizes key findings from the
explored the challenges associated with digital  literature, providing a nuanced understanding
transformation, including the digital divide, of how digital innovations are reshaping
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museum practices and visitor experiences.

Early research in the domain highlighted
the initial forays of museums into the digital
realm, primarily focusing on digitization efforts
and the creationof virtual tours [3]. The seminal
work of Schweibenz on the «virtual museum»
laid the groundwork for understanding the
potential of the internet as a space for cultural
presentation and interaction.  These
foundational studies underscore the gradual
shift from physical to digital, emphasizing the
transformative role of ICTs in expanding access
to cultural content.

A significant body of research has
focused on the impact of digital technologies
on visitor engagement. Studies have explored
how interactive exhibits, AR, and VR enhance
the educational and experiential aspects of
museum visits [4]. We also explore the means
by which digital art presented in online
museum exhibitions will contribute to an
improved visitor experience of the museum
exhibition [5]. These findings suggest that
digital artapplications notonly facilitate deeper
engagement with the content but also cater to
diverse learning styles and preferences, thereby
broadening the appeal of museums to a wider
audience.

The democratization of access to cultural
heritage through digital platforms has been
another critical area of investigation
Researchers like Giaccardi and Ruggiero et al.
have examined the role of online museums in
providing educational resources to global
audiences [6, 7]. Their studies highlight the use
of digital archives, interactive learning tools,
and social media as means to overcome
geographical barriers and foster a more
inclusive approach to cultural education.

Preservation and Presentation of Cultural
Heritage. The contribution of digital
technologiesto the preservationand innovative
presentation of cultural heritage has also been
a focus of scholarly attention. Cameron and
Hou et al, in their work on digital heritage
demonstrate  how  advanced imaging
techniques and 3D reconstructions offer new
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ways to preserve and interpret cultural artifacts
[8, 9]. These technologies not only ensure the
longevity of fragile items but also allow for
creative  storytelling and interpretation,
enriching the visitor's understanding of cultural
contexts.

Statement of the Problem. The
proliferation of digital art applications within
online museums heralds a transformative shift
in the dissemination and engagement of
cultural heritage. However, this evolution is not
without its challenges. Firstly, the digital divide
poses a significant barrier, limiting equitable
access to digital museum resources across
various socio-economic and geographic
demographics. This disparity undermines the
potential of online museums to democratize
cultural education and appreciation fully.
Furthermore, the authenticity and experiential
integrity of digital reproductions of artifacts
come into question. As museums increasingly
rely on digital replicas to present their
collections, there arises a complex debate over
the value and impact of these reproductions on
the perception of cultural artifacts' authenticity.
This scenario complicates the traditional
understanding of museum experiences and the
role of curatorship in the digital age.

This research endeavors to dissect the
synergy betweendigital artand online museum
exhibitions, with a focus on elucidating the
manner in which such amalgamation can
amplify the caliber and profundity of visitor
interactions. Central to this investigation is the
examination of design aesthetics, including
color schemes, typography, and user interfaces,
and their integral roles in crafting immersive,
educational, and accessible digital
environments. Through a comprehensive
analysis of these design elements, the study
aims to offer insights into optimizing online
museum experiences, thereby enhancing visitor
engagement and broadening the spectrum of
cultural accessibility. This nuanced approach
underscores the potential of digital art in
redefining the parameters of museum
exhibitions and visitor experiences in the digital
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age.

This research aims to explore the
integration of digital art with online museum
exhibitions, aiming to reveal how such fusion
can elevate the quality and depth of visitor
experiences.

Results of the research and its
discussion. The expanded analysis of these
case studies highlights the transformative
potential of digital art applications in online
museums and the nuanced challenges they
present. Balancing  accessibility  and
authenticity, enhancing engagement and
educational outcomes, and expanding museum
reach againstsustainability concernsare central
to museums' ongoing evolution in the digital
age. These findings underscore the need for
strategic approaches to digital integration that
respect curatorship traditions and cultural
artifacts' intrinsic value. Future research should
focus on developing comprehensive strategies
to address the digital divide, exploring the
balance between digital and physical
experiences, and innovating sustainable models
fordigital content provision.

Overcoming the Digital Divide

The digital divide poses a significant
challenge to the universal accessibility of
cultural heritage, perpetuating disparities in
digital literacy and access. However, initiatives
like the Google Arts & Culture project have
emerged as pioneersin leveraging technology
to bridge this gap. By partnering with over
2,000 institutions worldwide, this project has
revolutionized access to cultural heritage
through virtual tours and high-resolution
imaging of artworks, particularly benefiting
marginalized regions [10]. This underscores the
transformative potential of digital platformsin
democratizing access to cultural resources.
Despite progress, disparities in access persist,
especially in rural and low-income areas with
limited internet connectivity. Innovative
solutions, such as offline access options and
mobile exhibition units, are essential to
ensuring universal access to cultural heritage
regardless of digital connectivity. These efforts
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align with the call for comprehensive strategies
to address the digital divide and equitably
distribute the benefits of digital cultural
resources.

During International Museum Day, the
Central Academy of Fine Arts (CAFA) Art
Museum collaborated with Google Arts &
Culture to launch a 3D virtual art gallery using
AR, marking a significant milestone in China's
cultural landscape. This virtual space, known as
the Pocket Gallery (Fig.1), features nearly 40
labor-themed artworks from the 1930s to the
1970s, providing a unique and immersive
viewing experience accessible via desktop and
mobile web browsers. The user-friendly
platform empowers museums to create
personalized virtual exhibitions effortlessly,
inviting a global audience to explore their
collections. Google Arts & Culture's Pocket
Gallery not only expands access to cultural
heritage but also revolutionizes curatorial
practices and exhibition planning. The
incorporation of virtual curation courses into
academic curricula, as demonstrated by CAFA,
highlights the transformative potential of
digital technologies in enhancing educational
experiences and preparing future curators. The
360-degree digital technology not only
enhances exhibition planning but also allows
for more comprehensive and strategic
curatorial decisions, ultimately enriching the
viewing experience for audiences worldwide.

The collaboration between the CAFA Art
Museum and Google Arts & Culture exemplifies
the transformative impact of digital
technologies in overcoming the digital divide
and advancing cultural accessibility. By
leveraging AR and innovative digital platforms,
museums can broaden their reach, enhance
educational experiences, and revolutionize
curatorial practices, ultimately democratizing
access to cultural heritage for audiences
worldwide. As technology continues to evolve,
initiatives like the Pocket Gallery offer new
possibilities for museums to engage with
diverse audiences and enrich cultural
experiences in the digital age [11].
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Fig.1. Pocket Gallery is an online exhibition project in collaboration with Google Art
& Culture and the Central American Museum of Art [11].
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Fig. 2. Digital Dunhuang Online Museum, China, 2024: a - Resource library, b - Open material library,
¢ - Display of the Sutra cave based on VR technology [12].
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Authenticity and Engagement

in the Age of Digital Replicas

In the age of digital replicas, initiatives
like Digital Dunhuang exemplify innovative
approaches to preserving and presenting
ancient cultural artifacts. By leveraging high-
resolution digital scans and VR experiences,
Digital Dunhuang not only safeguards fragile
murals but also extends their accessibility to a
global audience. However, this digital
engagement  raises  questions  about
authenticity in cultural experiences, prompting
a nuanced exploration of the relationship
between technological advancements and
traditional notions of cultural heritage.

Since the late 1980s, the Dunhuang
Research Academy has spearheaded the
«Digital Dunhuang» project, utilizing advanced
computer and digital imaging technologies to
preserve the cultural relics of the grottoes. The
launch of the Digital Dunhuang online resource
library in 2016 marked a significant milestone,
integrating VR, AR, and interactive experiences
to provide visitors with an immersive platform
for exploring Dunhuang's culture (Fig. 2, a). In
2022, a collaboration with Tencent led to the
introduction of the «Digital Dunhuang Open
Material Repository» (Fig. 2, b), a blockchain-
based platform offering access to over 6,500
high-definition digital resources, including
archives from the Mogao Grottoes and the
Dunhuang Manuscript Caves, facilitating
sharing and innovation among scholars and
cultural enthusiasts worldwide.

Digital Dunhuang  harnesses VR
technologies to offer an interactive cultural
experience of Dunhuang, transcending
geographical limitations and fostering global
engagement with its rich heritage. By granting
access to the intricate murals and vast caves of
the Mogao Grottoes (Fig. 2, c), Digital
Dunhuang enhances the social openness of
cultural artifacts and ensures the modem
inheritance of Dunhuang's intangible cultural
legacy. Through these digital initiatives,
Dunhuang's precious culture is disseminated
and preserved for future generations
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underscoring the profound significance of
integrating traditional culture with modem
technology.

Digital Dunhuang exemplifies the
transformative potential of digital technologies
in preserving and presenting cultural heritage.
While digital replicas expand accessibility and
foster engagement, they also prompt
reflections on the authenticity of cultural
experiences in the digital realm. Nonetheless,
initiatives like Digital Dunhuang demonstrate
the power of technology to protect tangible
heritage, enhance cultural engagement, and
ensure the long-term preservationof invaluable
cultural legacies [12].

The Role of Digital Platforms
in Expanding Museum Reach

The Metropolitan Museum of Art's bold
initiative to release over 400,000 high-
resolution images of its collection under a
Creative Commons Zero license exemplifies the
pivotal role of digital platformsin extending the
reach and impact of museums. This open-
access approach has facilitated diverse
engagements, from scholarly research to
creative endeavors, significantly amplifying
digital interactions with the museum's vast
collection (Fig.3) [13]. Notably, the initiative has
spurred a remarkable surge in website traffic
and social media interactions, highlighting the
transformative potential of digital platformsin
transcending physical boundaries and fostering
a more inclusive cultural dialogue. However, the
sustainability of providing free digital content
raises valid concerns, necessitating innovative
revenue models to sustain the ongoing
digitization and accessibility of museum
collections [14].

Bloomberg Connects, an innovative
application developed by Bloomberg, redefines
the museum experience by offering a
comprehensive suite of feature. Through its
digital guides, expert commentary, diverse
tours, and global exploration opportunities,
Bloomberg Connects revolutionizes the way
visitors engage with cultural institutions.
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Seamlessly facilitating access to both The
Met Fifth Avenue and The Met Cloisters (Fig. 4)
[15], the app empowers visitors to plan their
visits with ease, eliminating the need for
cumbersome  physical guidebooks and
enhancing overall visitor preparedness and
convenience. A key highlight of Bloomberg
Connects liesin its expert commentary, which
enhances  visitors' understanding and
appreciation of artworks. The audio guides
delve deep into the significance and context of
exhibits, providing a personalized and enriching
educational experience for visitors. Catering to
diverseinterests, the app offersa range of audio
tours, from general highlights tours to
specialized options tailored for families and
music enthusiasts. Multilingual support further
enhances accessibility and inclusivity, ensuring
that visitors from all backgrounds can fully
immerse themselves in the museum experience.

Beyond the confines of The Met,
Bloomberg Connects serves as a gateway to
cultural institutions worldwide, providing access
to over a hundred museums and galleries. This
global connectivity promotes cultural exchange
and fosters a sense of interconnectedness
among audiences worldwide. By leveraging
digital resources and identifying artworks
featuring Audio Guide content, visitors can
maximize their museum experience, delving
deeperinto exhibits and enriching their overall
visit.

As museums continue to embrace digital
innovation, Bloomberg Connects emerges as a
trailblazer, reshaping cultural experiences in
profound ways. Through its seamless
accessibility, expert commentary, diverse tour
offerings, and global connections, the app
elevates visitor engagement and heralds a new
era in  museum visits, reaffirming the
transformative power of digital platforms in the
realm of cultural institutions.

Analyzing the Design Features
of Online Museum Exhibitions

The integration of Information and ICTs
into the museum sector, while primarily focused
on digitization, virtual tours, and enhancing
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visitor engagement through AR and VR
technologies, also encompasses crucial design
aspects such as color, typography, and interface
design, which play a vital role in the overall
online museum experience. The evolution of
digital museums has not only been about
shifting from physical to digital but also about
how these digital spaces are designed to appeal
to and engage audiences.

Color Usage in Online Museum Design

The use of color in online museum
exhibitions is pivotal for creating visually
appealing  and emotionally  resonant
experiences. For instance, the Digital Dunhuang
project leverages color palettes that reflect the
historical and cultural significance of the
artifacts, employing warm earth tones to echo
the natural pigments of the ancient murals. This
thoughtful application of color not only
enhances aesthetic appeal but also aids in
storytelling, guiding visitors through the virtual
exhibitionin a way that is both informative and
evocative.

Graphics and Visual Elements

Graphics and visual elements are integral
to the digital representation of artifacts and
exhibitions. High-resolution images, 3D models,
and interactive graphics are utilized to offer
detailed views of objects that might not be as
accessible in  physical exhibitions. The
Metropolitan Museum of Art's initiative to
release over 400,000 high-resolution images
under a Creative Commons Zero license
exemplifies the importance of graphics in
making art universally accessible and engaging.
These visual elements are designed to be both
informative and immersive, allowing users to
explore artifacts in unprecedented detail.

Patterns and Textures

Patterns and textures in online museum
designs contribute to the depthand authenticity
of the digital experience. In the case of Digital
Dunhuang, the intricate patternsand textures of
the murals and manuscripts are meticulously
recreated digitally, providing a tactile sense of
the artifacts. This attention to detail not only
enrichesthe visual experience butalso servesan
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educational purpose by highlighting the
craftsmanship and artistic techniques of ancient
cultures.

Layout and Typography

The layout and typography of online
exhibitions are critical for ensuring a seamless
and intuitive user experience. Effective layout
designs facilitate easy navigation through the
exhibition, with clear hierarchies and logical
flows that guide the visitor from one section to
another. Typography is equally important, with
readable fonts and carefully considered text
placement enhancing the accessibility and
comprehension of information. For example,
Google Arts & Culture's platform showcases
exemplary use of layout and typography, with
clean lines, ample white space, and legible fonts
that make vast amounts of information easily
digestible.

Conclusions. This study synthesizes the
imperative role of design elements like color,
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HayKOBU GaxoBUW XypHan Mucmeymeo3Hascmeo. TexHIYHI HayKu.

12YMAO L., "€EXXOBA O.

"Kuiscokuli HayioHansHuli yHisepcumem mexHosoeili ma dusaliHy, Kuis, YkpaiHa
2lllenbcilicokuti yHisepcumem Hayku | mexHoaozil, Ciavb, Kumati

AVN3AAH AOAATKIB A1 AOCTYNY A0 TBOPIB
LLNDPOBOro MUCTELLTBA OH/IAUH-MY3EIB

Mema. /[locnioxeHHA cnpaMosaHe HA 8uB4YeHHS (HMezpayii yugposozo mucmeymsda 3 OHAGUH-
sucmaskamu 8 my3esx, okycyroyuce Ha ousaliHi iHmepdbelicie dodamkie ma MmyseliHux ekcno3uyd.

Memodonoezia. Y OocnidxeHHI 8ukopucmosyemecs 3MIWAHUU nioxio, UWj0 NOEOHYE MmeopemuyHi
docniOxeHHs, aHan3 Haykosux 0OCAIOXeHb 3 AHAM30M NPaKmMu4YHUX npukaadis.

Pesynemamu. BcmaHoesneHo, w0 30CMOCY8aHHA Yugdpoeozo Mucmeymea 3HA4YHO 6NAUBdE Ha
My3elHi oHAalH-suCMasku, cnpusodu bilew IHMepakmusHoOMy, (MepcusHOMY Ma [HKA3UBHOMY docmyny
gidsidysauis. IHmezpayis IKT y myseliHuli cekmop, xo4a 8 nepuly uepey 30cepedXeHa HA OUUPPyBaHHI,
sipmyasbHUX Mmypax ma nidguwjeHHl 3anydyeHocmi 8i0gidysayie 3a OONOMO2OH MmexHOo102ili 00NOBHEHO!
peasbHoCMi ma 8ipmyasnbHOl peaibHOCMIi, MAakoX OXONJHE BAX/UBI acnekmu Ou3aliHy, maki K KOip,
munozpagpika ma ousaliH iHmepdbelicy, ski sidizparome 6axiusy pojb Y 3d2a/bHOMYy Ou3aUHI OHAAUH-
my3sero. [lpoaHanisosaHo npuknadu LieHmpansHoamepukaHcokozo Mysero mucmeyms, OHAGUH-My3ero
AyHexyaH, Memponoaimer-my3sero, a makox 0odamky Bloomberg Connects. /JlocniOxeHHs niOkpecstoe
8aX/IUBICMb HApaMUBHo20 Ou3aliHy ma nioxodis, OpiEHMOBAHUX Ha kKopucmysadya, y ou3aliHi oHAalH My3eis
015 docmyny 0o yugposoi Ky/ibmypHoi cnadujuHu.

Haykoea HoeusHa nosiszae 8 momy, wo 8 pobomi dicmanu nodansuio20 po3sUMKYy NpUHYUNU
ousaliHy iHmepgbelicy yugposux dodamkie 0na docmyny 8i0gidysadie 0o ekcno3uyili oHialiH-My3els.

lpakmuyHe 3Ha4yeHHA. Pe3ynomamu 0ocniOXeHHS MOXymb Oymu 8nposacXkeHi 8 CyqdcHy
Npakmuky npoekmis My3eliHo20 Ou3aliHy, cnpusodu iHHogayiam y npeseHmayil apmegakmie KysnbmypHol
CcnadwjuHu.

Knr4oei cnoea: yugppose mucmeymso, oHnalH-my3el, OusaliH sucmasku, OusaliH (HMepgelicy,
yugpposa KynemypHa cnadwjuHa, OonosHeHa peasnbHiCme, 8ipmyanbHa peanbHiCme, 3MIWAHA peanbHICMe
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