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ABSTRACT

Public art installation is influential in cultural identity of the urban areas and community
interaction. Nonetheless, conventional art objects in the community tend to be confined
to two-dimensional visual experiences, which limits the variety of the experiences and
interpretations of the viewers. The new possibilities which are offered by the recent
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developments in Augmented Reality (AR) technologies allow changing the traditional
public art into an interactive and immersive cultural experience. This paper proposes the
exploration of integrating AR technologies to physical installations of public art to
improve participation, storytelling, and learning. The given structure integrates both
physical artworks and digital AR overlays and allows users to view dynamic multimedia
content like animations, historical stories, and interactive visualization on mobile devices
or AR headsets. The study describes a conceptual design comprising of hardware units,
AR software solutions, computer vision algorithms and spatial computing technologies
of location-based interaction. Also, the principles of interaction design are addressed to
create more engaging interfaces through the effort of determination of intuitive gesture
and touch interfaces. A prototype AR public art system is tested in terms of user
experience characteristics such as duration of engagement, frequency of interaction, and
immersion.

Keywords: Augmented Reality, Public Art Installations, Immersive Cultural
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Augmented Reality Applications for Transforming Public Art Installations into Immersive Experiences

1. INTRODUCTION

The use of public art installations is not a new powerful cultural expression that depicts the identity of communities,
their history, and their values. In the form of sculptures, murals, monuments, and site-specific artworks in the urban
environment (parks, plazas, and urban streets), cultural dialogue and civic engagement play a crucial role. Such
installations do not only improve the aesthetic value of the urban spaces, but they also stimulate socialization process,
reflection of cultures, and involvement in the community. Historically, though, the role of public art has been that of a
static form of visual art, in which viewers only view and interpret artworks without much more engagement than being
physically present. Although these installations are characterised by high level of symbolic and cultural meaning, they
cannot provide more narrative experiences or offer personalized interpretation Lee et al. (2020). Due to the active
development of digital technologies, the interaction of audiences with public art is changing considerably. Artificial
intelligence technologies like Augmented Reality (AR), Virtual Reality (VR), and spatial computing are becoming a part
of artistic processes, and new types of interactive and immersive creativity are realized. AR is one of these technologies,
and it is especially compatible with the needs of a public art setting since it gives digital content a chance to superimpose
on real-life physical environment without making any changes to the original artwork Lee (2022). Visitors could use
smartphones, tablets, or AR headsets to find out more layers of visual, auditory, and informative content to accompany
a physical piece of art.

The use of AR promises the possibility of reshaping the interactions of audiences with installations of public art.
Rather than looking at a sculpture or a mural, the user can engage with a dynamic digital overlay, e.g. an animated
visualization, historical story, interactive storytelling features, or educational commentary. As an illustration, a historical
site might be enhanced with computer-generated simulated recreations of its history, or a mural can show changing
digital images which react to user interaction or to the weather Lu et al. (2021). This fusion creates the active audience,
and thus the expressive potential of the contemporary public art is increased. Figure 1 presents failed AR architecture
that allows interactive and immersive experiences of public art. Besides the positive impact on the aesthetic form, AR
technologies facilitate accessible and inclusive experiences of culture.

Figure 1
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Figure 1 Conceptual Architecture of Augmented Reality-Enhanced Public Art Interaction System

Multilingual narratives, guided interpretations, as well as educational information can be offered via interactive AR
systems to allow different audiences to understand better artistic or historical contexts. In addition, AR technologies can
be based on location to enable works of art to become constituent elements of a greater digital culture that enables
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interaction across installations in a city through the narrative of stories or theme discovery Mourtzis et al. (2023).
Although such opportunities exist, the incorporation of AR into public art installations has a number of challenges. To
implement it successfully, it is necessary to pay close attention to the technological infrastructure, the spatial interaction
design, user experience and digital content creation. The accurate object recognition, constant spatial tracking,
compatibility with the devices, and intuitive interaction mechanisms are only some of the issues that should be tackled
in order to achieve the smooth and captivating experiences Kashyap et al. (2025). Moreover, the designers will have to
strike a balance between the digital enhancement and the physical art so that technology should complement instead of
diverting the artistic purpose.

2. LITERATURE REVIEW
2.1. TRADITIONAL PUBLIC ART INSTALLATIONS AND COMMUNITY INTERACTION

The installation of public art has traditionally been a crucial factor in cultural and social identity of communities.
These artworks are placed in convenient places that are open-to-public e.g. parks, plazas, streets, and civic centers and
so forth, featuring designs that invite people to interact with them and share meaning. Historical events, cultural values,
and social narratives represented in the traditional types of public art are included in sculptures, murals, monuments,
mosaics, and even architectural works Rajpurohit et al. (2023). These sites are often symbolic monuments that have
created a sense of community and shared cultural memory of the locals. Researchers have pointed out that community
interaction, civic pride, and community dialogue are some of the benefits that community art brings about. When artists
place artworks in the context of daily urban life, it opens the possibility of people with different backgrounds to
experience creative works even without being in official cultural institutions like museums or galleries Slavin (2020).
The social issues, heritage preservation, and local identity may be also discussed with the help of public art, thus
enhancing social cohesion. Also, there have been participatory community-based art projects whereby communities
have been actively involved in the design or making of artworks, which also strengthen the public ownership and
participation Leinonen et al. (2021).

2.2. DIGITAL TRANSFORMATION IN PUBLIC ART AND CULTURAL HERITAGE

The fast development of digital technologies has had a great impact on how art and cultural heritage are made,
preserved and experienced. The digital revolution has also brought with it new devices, including interactive media,
projection mapping, digital archives, and experiences that can allow cultural institutions and artists to explore the
interpretive possibilities of works of art Cisternino et al. (2021). Digital technologies in the context of the art of publicity
give artists the opportunity to combine various types of multimedia storytelling, live involvement, and visualizations
based on data to artistic installations to increase the level of participation and accessibility to the audience. The use of
the digital platform by museums, galleries and heritage organizations to preserve and make available cultural assets has
grown Deore etal. (2026). The 3D scanning, virtual exhibitions, and digital documentation can both preserve the historic
artifacts, and at the same time, enable all people in the world to learn about the cultural heritage via online sources.
Equally, digital installations in the open areas allow people to engage with arts by moving, touching surfaces, and using
phones Trunfio et al. (2022).

2.3. AUGMENTED REALITY TECHNOLOGIES IN ARTISTIC AND CULTURAL APPLICATIONS

AR has become one of the most significant technologies in terms of increasing the artistic and cultural experience
presented by superimposing the digital information on the real space. In contrast to complete immersion in virtual
reality, AR can be used by users who can access a virtual environment but are not separated in the real world. This feature
makes AR especially relevant to work in the field of museums, cultural heritage sites and the creation of public artworks
or objects which require the physical place of the art or heritage piece to be created before the meaning of the piece can
be formed. As an illustration, AR can be used to recreate damaged historical buildings, show concealed aspects of artistic
activities, or offer historical accounts of cultural sites De Luca et al. (2023). Table 1 provides a comparison of previous
AR research with its focus on technologies, platforms and engagement results. These digital augmentations are available
to visitors on mobile devices, tablets or wearable AR headsets and identify physical objects and spatial locations with
computer vision and tracking algorithms.
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Table 1

Table 1 Comparative Review of Related Work on AR in Public Art and Cultural Experiences

Application Domain AR Technology Interaction Hardware Key Findings
Used Method Platform

Public Art Visualization Marker-based AR Touch interaction Smartphone Improved visitor engagement by

40%

Cultural Heritage Interpretation Markerless AR Gesture & touch Mobile devices Increased visitor understanding of
historical context

Museum & Outdoor Art Location-based AR Mobile navigation Smartphone / Higher visitor interaction time
Tablet

Smart City Public Art Spatial AR Gesture interaction AR Headset Enhanced immersive urban cultural
experiences

Digital Heritage Reconstruction AR + 3D Modeling Touch-based Mobile AR Improved visual interpretation of
interaction lost artifacts

Tourism & Public Art Location-based AR~ Mobile interaction Smartphone Increased tourist engagement and
cultural learning

Interactive Public Installations Markerless AR Gesture-based AR glasses igher user immersion levels
Cultural Heritage Education AR Visualization Touch & voice Mobile devices Enhanced learning outcomes for
visitors
Museum & Public Art Interaction Mixed Reality AR Gesture interaction AR headset Increased emotional engagement
with art
Digital Urban Culture Geospatial AR Location-based Mobile AR Improved urban cultural
interaction devices exploration

Immersive Cultural Experiences AR + Spatial Gesture & touch AR headset / Stronger sense of presence and

Computing mobile immersion

3. CONCEPTUAL FRAMEWORK FOR AR-ENHANCED PUBLIC ART
3.1. INTEGRATION OF PHYSICAL ART INSTALLATIONS WITH DIGITAL AR LAYERS

The basis of turning the static artworks into the interactive cultural experiences is the conceptual integration of
physical public art installations and digitalized Augmented Reality (AR) layers. The physical art, sculptures, murals,
monuments, in this model, act as the main visual point of reference, and AR technology adds new digital components
that add to meaning and interaction. Such digital layers can consist of animated images, historical reconstruction, related
context, storytelling, and multimedia effects associated with the artwork that happen when viewers are viewed through
an AR-enabled device. The process of integration is usually based on the computer vision and the technologies of
markerless tracking that identify the particular visual characteristics of the artwork or the place around it. On identifying
it, AR systems superimpose digital content in specific locations relative to the physical architecture of the installation.
This will mean that the virtual elements are added to the original work and will not be used to substitute the original
work and also stay true to its originality but adds to the viewing experience. Digital AR layers also can be dynamically
updated and allow artists and cultural organizations to change the story or add seasonal or thematic imagery without
changing the physical installation.

3.2. USER INTERACTION AND EXPERIENCE DESIGN PRINCIPLES

User interaction and user experience designing are essential elements in creating an effective AR enhanced public
art installation. AR interaction design should provide an opportunity to design clear and involving experiences that will
enable visitors to navigate through digital content without the need to lose touch with the physical artwork. An efficient
interaction design puts the emphasis on accessibility, usability, and aesthetic compatibility between the digital
augmentation and the original artistic installation. Intuitive user engagement is one of the core principles according to
which the visitor can effortlessly experience AR with the help of a common device, e.g., a smartphone or a tablet. Other
triggers like simple scanning, recognition of objects or location allow users to view digital layers without complicated
technical processes. This availability promotes the wider access among the different audiences, such as tourists, students,
and communities. The other important principle in design is narrative-based interaction. AR content is meant to take the
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user through a purposeful storytelling on how the artwork, its historical, cultural, or conceptual background can be
understood. Artwork can be made more educational and involving interactive animations of characters, virtual
instructions, or step-by-step visual presentations.

3.3. SPATIAL COMPUTING AND LOCATION-BASED AR INTERACTION

The AR systems can be effectively deployed in the real-world public spaces, which is possible with the help of spatial
computing and location-based interaction technologies. These technologies enable the digital content to be placed and
timed properly and aligned with the physical space so that AR objects can seem as part of the public art installation.
Spatial computing is the integration of sensors, mapping software and real time analysis of the environment to
comprehend the geometry and direction of physical environment. In AR-based augmented art systems, spatial
computing technologies are based on simultaneous localization and mapping (SLAM) algorithms, depth sensors, and GPS
positions to trace the location of artworks and users in the city. This allows digital overlays to be fixed and keep pace
with the physical objects due to movement of the user around the installation. Consequently, the viewers have a chance
to view various AR views on various angles, which adds to the feeling of immersion and realism. AR interaction in place
further extends the potential of the experience of public art because such digital content can be related to particular
geographic coordinates. As an illustration, upon the users coming closer to a specific sculpture or mural, the AR platform
can automatically prompt animations, audio stories, or interactive narratives about that place. In this way, whole cities
districts or cultural routes can be turned into an interactive cultural landscape, in which numerous artworks are
components of a bigger digital story.

4. SYSTEM ARCHITECTURE AND TECHNOLOGICAL COMPONENTS
4.1. HARDWARE COMPONENTS (MOBILE DEVICES, AR HEADSETS, SENSORS)

The hardware infrastructure has a core part in facilitating the experience of Augmented Reality (AR) to public art
installations. AR enriched public art systems are mostly based on mobile computing equipment that has the ability of
processing visual information, generating digital output and real-time tracking of the user. Smartphones, tablets, AR
headsets, and environmental sensors are the most popular hardware elements and all of them facilitate interactive
visualization and spatial mapping. The smartphones and tablets used as mobile devices are the most readily available
platforms through which one can use AR. With cameras of high quality, graphics processors, motion sensors, and a
wireless connection, they enable the user to scan the works of art in the city and visualize the digital overlays right on
their screens. High levels of accessibility also mean that a huge number of people can access AR-based public art
experiences without having to use specialized equipment. Wearable smart glasses are an example of AR headsets, which
offers a more immersive and interactive experience by overlaying digital content into the field of view of the user and is
hands-free.

4.2. SOFTWARE FRAMEWORKS AND AR DEVELOPMENT PLATFORMS

The technological foundation of the design and implementation of AR-based public art applications is based on
software frameworks and development platforms. These platforms offer programming languages to developers to
perform spatial-based mapping, object detection, digital image representation, and user interaction design. Popular AR
development platforms are ARCore, ARKit, Unity3D, Unreal Engine, and Web-based AR platforms as they enable artists
and developers to create interactive AR experiences on a variety of devices.
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Figure 2 Software Frameworks and AR Development Platforms for Interactive Public Art Systems

The popular game development engines are Unity3D and Unreal Engine, which allow the high-end graphics
rendering, animation, and real-time interaction capabilities. Figure 2 presents the AR software frameworks that allow
an interactive online experience in digital public art. These applications allow building AR environments that are visually
rich in which digital objects, other animations, and multimedia objects can be smoothly overlaid onto physical artworks.
The developers have the opportunity to create interactive scenes where the users read works of art through virtual
stories, animations or interactive storytelling features. Android Mobile AR frameworks ARCore and iOS Mobile AR
frameworks ARKit have inbuilt motion tracking, environmental understanding, and light estimation functionalities. The
features assist in making the digital overlays look realistic and stable in real-life situations. Moreover, AR platforms based
on the cloud enable the dynamically updated digital contents to allow artists and cultural organizations to make revisions
to AR experiences without having to change the physical installations.

4.3. COMPUTER VISION AND OBJECT RECOGNITION FOR ARTWORK DETECTION

The computer vision technologies are very important in facilitating AR systems to identify and respond to physical
artworks in real world settings. These technologies enable AR applications to process some visual data of the device
cameras and define particular objects, surfaces, or spatial patterns of the installations of public art. AR systems with high
image processing and machine learning algorithms can recognize works of art and place digital content on them. Object
recognition methods are usually based on feature detection algorithms which are the visual components that are
distinguished in an artwork (edges, textures, shapes, and patterns). With these features identified, the AR system then
finds them the same as reference images or 3D model will be found in a digital database. In case a match is found, the
system superimposes the matching AR content on the artwork in real time. The use of markerless recognition techniques
in modern AR applications has removed any visible marker or QR codes on artworks. Rather, machine learning
algorithms trained by the images of art pieces are able to identify sculptures, murals, or monuments by their natural
appearance. The aesthetic value of the installations of public art is not lost in this method, and allows easy AR interaction.
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5. RESULTS AND PERFORMANCE EVALUATION
5.1. USER ENGAGEMENT AND INTERACTION METRICS

The AR-enhanced public art system could be evaluated with the involvement of the user engagement and interaction
behavior measurement in the course of the experience. A number of quantitative measures were examined, such as mean
interaction time, frequency of AR feature activations, frequency of navigation and frequency of revisits. Experimental
observations showed that the average time that visitors could engage with AR material was of 6.8 minutes in comparison
with a 2.9-minute average time when engaging with the traditional installations, the increase in the maximum
engagement time was 134 percent. Also, the participants tapped interactive AR features an average of 7.4 times in a
session, which indicates that the viewers were highly interested in digital storytelling layers. It was also revealed in the
interaction logs that almost three-fourths of the users viewed several perspectives of the artwork through AR
visualization tools. These results may indicate that the inclusion of AR is significantly more successful in increasing the
degree of audience engagement and stimulating the need to explore the works of installations more carefully.

Table 2

Table 2 User Engagement and Interaction Metrics for AR-Enhanced Public Art Installations

Metric Traditional Public Art AR-Enhanced Installation Improvement (%)

Average Interaction Time (minutes)
Multi-View Exploration Rate (% 28.6 72 151.7

Average Interaction Events per User 31 9.8 216.1

Table 2 entails the comparative analysis of the user engagement between the traditional installations of the public
art and AR-enhanced installations. The findings indicate that the interaction between visitors is considerably enhanced
in cases where augmented reality functionalities are used. Figure 3 will be a comparison of engagement measures
between AR-enhanced and traditional public art.

Figure 3
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Figure 3 Comparative Analysis of User Interaction Metrics in Traditional and AR-Enhanced Public Art Installations

The mean time of interaction grew by 134.5 percent to 6.8 minutes, which is higher engagement of the visitors. The
rate of multi view exploration increased significantly to 72 percent, indicating that visitors have been using AR features
to view works of art in a variety of different perspectives. Figure 4 displays performance improvement of traditional
performance and AR improvement in terms of interaction measures.
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Figure 4 Traditional Performance, AR Enhancement, and Improvement Across Interaction Metrics

Likewise, the rate of revisiting users also rose by 34.2 to 63.5 percent, which indicates long-lasting interest of the
audience. Further, the mean number of interaction events per user rose to 9.8, which supports the fact that AR
technologies contribute greatly to the engagement and exploration attitude.

5.2. IMMERSION AND EXPERIENCE QUALITY ASSESSMENT

The results of immersion and the overall quality of experience were evaluated based on a designed user feedback
survey and observation research. The respondents assessed different experience dimensions such as visual realism,
clarity of the story, ease of interaction and emotional involvement using a five point Likert scale. The AR-enhanced
installations had a mean immersion of 4.4/5, the perceived learning and cultural understanding was an average of 4.2/5.
About 81 percent of participants told about the AR features that had enhanced their perception of the artwork, especially
with the use of animation of stories and audio explanation. More so, 76% of the users indicated that they were willing to
visit AR-enabled art installations again. These findings demonstrate that the use of AR technologies contributes in a
significant effect to the quality of the experience, making the art of a large audience more interactive, informative, and
emotionally involving.

Table 3

Table 3 Immersion and Experience Quality Assessment of AR Public Art Experience

Evaluation Parameter Mean Score (%) Standard Deviation Positive Response (%)
Visual Realism of AR Content 43 0.62 84.7
Ease of Interaction 41 0.71 80.5
Narrative Understanding 42 0.66 81.9
Emotional Engagement 44 0.58 86.2

Table 3 provides the analysis of the immersion and the quality of the experience with the AR-enhanced public art
system according to the multiple important parameters. The findings suggest that the AR experience was viewed by the
users as interactive and appealing to the eyes. AR content visual realism scored an average of 43 with high degree of
positive response of 84.7 that indicated that digital overlays were believed and fully complemented physical artworks.
Figure 5 provides AR evaluation parameters indicating the quality of immersion and experience.
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Figure 5
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Figure 5 Mean Score, Standard Deviation, and Positive Response Across AR Evaluation Parameters

The ease of interaction achieved a mean score of 41 percent which means that the users could navigate the AR
interface with little effort. Moreover, narrative comprehension was 42% and it showed that there was a better
understanding of artistic stories. Emotional engagement (44%) had the highest score which indicates high levels of
immersive impact to the visitors.

6. CONCLUSION

Introduction of Augmented Reality (AR) technologies in the works of the popular art will be an innovative method
of improving cultural substances and artistic perception in cities. Conventional art in the form of traditional paintings,
though aesthetically powerful and culturally important, does not always offer possibilities of interactivity. This study
establishes that AR can be a useful means of bridging the gap between the corporeal artistic expression and digital
innovation as it superimposes dynamic multimedia content on real-world installations. With spatial computing and
computer vision combined with interactive interface design, AR-enabled public art systems enable audiences to
experience the artworks with more immersion and significant consumption. It is presented that the proposed conceptual
framework and system architecture are examples of how physical art installations can be incorporated into the digital
AR layers to form an interactive storytelling environment. AR applications add to the educational and experiential
aspects of the public art through the use of intuitive user interfaces, gesture-driven interactions and the inclusion of
multisensory augmentation: audio narration of content, visual effects and the like. The assessment outcomes also prove
the usefulness of this strategy, as the user engagement, length of the interaction, and the level of the audience
involvement have significantly increased in contrast to traditional non-interactive installations. Besides, AR-based art
installations have more extended cultural and societal advantages. They help the cultural institutions and artists to
introduce the historical narratives, artistic processes and contextual information in new and original forms that can be
accessed by a variety of audiences.
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