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Abstract

The rapid advancements in Virtual Reality (VR) and Augmented
Reality (AR) technologies are reshaping various industries, with graphic
design being no exception. This paper explores the impact of VR and AR
tools on graphic design, and the real-life applications from altering
traditional design processes to enhancing creativity and visualization
capabilities. We analyzed secondary sources, including academic journals,
industry reports, and applications. This study explores the evolving
landscape of graphic design in VR and AR technologies. The findings
highlight the potential of these technologies to revolutionize design
practices, education, and industry standards while offering a glimpse into
the future of graphic design in a VR/AR-dominated era.
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Introduction:

VR and AR technologies are becoming popular in design, especially in
the entertainment and retail industries (Mufioz-Saavedra et al, 2020). The
market has witnessed a major growth with countries like the US and China
leading the way in adoption and innovation (Statista, 2023). According to
Alsop (2023), the world reality (XR) market that involves VR, AR, and
mixed reality (MR) reached 29.26 billion US dollars in 2022 and is expected
to rise to over 100 billion US dollars in 2026 (Alsop, 2023). Statista (2023)
also predicts that the market will grow at a yearly rate of 10.77 percent
(CAGR 2024-2028), leading to a projected market volume of 58.1 billion
US dollars by 2028. The biggest market segment within the VR and AR
market is AR Software, and it is equally expected to reach a market volume
of 13.0 billion US dollars in 2024 (Statista, 2023). The VR and AR market
consists of 6 different markets. They include AR Hardware, AR
Advertising, AR Software, VR Hardware, VR Advertising, and VR
Software, as represented in this figure by their revenue growth:
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Figure (1): Revenue by Market (Statista, 2023).
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Meanwhile, the emergence of VR and AR technology marks a shift in
graphic design. It forges paths to immersive experiences previously
unattainable through traditional mediums. As the world stands on the cusp
of this digital renaissance, the integration of VR and AR into graphic design
is not merely an evolution of tools and techniques but a transformative leap
that redefines the boundaries of creativity and interaction. This paper,
therefore, looks into the impact of VR and AR tools and technologies on the
graphic design landscape, and it examines real-life applications of these
tools. It explores how they may enhance the design process and create a
more engaging user experience. In this attempt, the study examines how VR
offers designers the ability to create immersive environments that invite
users to step into the heart of their creations. Simultaneously, AR blurs the
lines between the digital and the physical world by allowing real-time
interaction and augmentation of everyday surroundings. This integration
challenges traditional paradigms and sets the stage for a future where digital
and physical realities become increasingly intertwined. Through a detailed
examination of VR and AR tools and applications and case studies, this
study provides insight into the current state and prospects of VR and AR in
graphic design.

Methodology:

To explore the impact of VR and AR tools and applications on the field
of graphic design, this study adopted a narrative research approach,
centering on the analysis of secondary sources. The methodology involved a
review of existing literature, encompassing peer-reviewed academic
journals, industry reports, and detailed case studies. These sources were
selected from academic platforms and databases including ScienceDirect,
MDPI, ResearchGate, and Springer, to ensure the credibility and relevance
of the information gathered. Keywords and phrases (VR and AR
Technologies, Graphic Design, Design Processes, Digital Age) were
selected to capture the broad spectrum of the research. Boolean operators
(And, or, Not) were equally used to refine the search. The search was
limited to studies published in the last 4 years to focus on recent
developments. For each study meeting the selection criteria, relevant data
were extracted into a standardized form. Such data included author(s), year
of publication, study objectives, methodology, and key findings. This
approach allows the paper to synthesize broad perspectives and insights into
the current and potential future impact of VR and AR within the design
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industry. Also, the applications were selected based on their relevance,
innovation, and the insights they offered.

Results
VR and AR Tools

These technologies expand the canvas of creativity and redefine the
interaction between the design elements and the audience. The most popular
VR and AR tools for designers involved these:

Google Tilt Brush: This tool allows designers to paint in a three-
dimensional space while providing an immersive canvas that challenges
traditional boundaries of art and design. It also enables creators to develop
environments and objects that can be experienced and explored from every
angle. In fact, it pushes the limits of creativity and offers a new perspective
on spatial design.

Adobe Aero: On the AR front, Adobe Aero stands out as a pioneering
application that empowers graphic designers to craft interactive and
immersive AR experiences without the need for extensive coding
knowledge. With Aero, designers can seamlessly integrate digital objects
into the real world and enhance physical spaces with interactive, augmented
elements. This capability opens up new possibilities for storytelling,
advertising, and experiential design, which enables designers to create
engaging narratives that bridge the digital and physical realms.

Unity: Also, this is a powerful game development platform that has
become instrumental for both VR and AR content creation. It offers
designers and developers a comprehensive set of tools for building
immersive experiences with interactive 3D content, applicable across
various devices and platforms. Unity's versatility makes it an essential tool
for those looking to create complex VR environments or AR applications
that require real-time rendering and physics simulations.

Unreal Engine: Another highly acclaimed game engine, Unreal Engine,
provides robust tools for VR and AR development. Known for its high-
fidelity graphics and real-time rendering capabilities, Unreal Engine enables
designers to create visually stunning interactive experiences. Its Blueprint
visual scripting system allows for the development of complex
functionalities without deep programming knowledge, making it accessible
for designers to bring their most ambitious projects to life.
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Sketchfab: Sketchfab offers a platform for publishing, sharing, and
embedding 3D content online, viewable in VR and AR. This tool is
invaluable for designers looking to showcase their work in an interactive
format or integrate 3D models into web and mobile applications flawlessly.
Sketchfab supports VR viewing through various headsets while providing
an easy way for designers to present their models in an immersive
environment.

ARKIit and ARCore: Developed by Apple and Google, respectively,
ARK:it and ARCore are frameworks that allow for the development of AR
applications for i0OS and Android devices. These tools provide features like
motion tracking, environmental understanding, and light estimation. This
enables designers to create AR experiences that interact realistically with the
physical world. With these frameworks, graphic designers can venture into
AR app development.

Meta Glasses: According to Bharadwaj (2023), this tool overlays AR on
the top of the customer’s reality, and it is likely to be a popular medium for
game creators or designers. Depending on holographic technology, Meta
glasses could identify users’ gestures to allow them to manipulate 3D
projections of any object (Bharadwaj, 2023). Meanwhile, with numerous
devices based on gestures, cultural gaps and standardization could become a
major issue for designers working in this field.

Applications
Virtual Showrooms and Exhibitions

The advent of VR technology has transformed traditional marketing
strategies by offering innovative ways to engage potential customers. A
prime example of this transformation is seen in the automotive industry,
where companies leverage VR to create virtual showrooms and exhibitions.
In particular, Audi utilizes VR to experience their cars’ new models before
physically touching them. By capturing the vehicle’s full interior with a
special 3-D camera, they let customers see all the details before launching
(Bharadwaj, 2023). Also, to communicate the safety and reliability of their
cars in hard environments, Toyota immerses users in a narrative VR
experience. The customers can experience the brand and its special
customized content in diverse environments (Bharadwaj, 2023). Generally,
this virtual environment allows users to customize car colors, examine
features up close, and even simulate the experience of sitting inside the car,
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all from the comfort of their home or in-store kiosk setups. The virtual
showroom concept not only enhanced the customer's shopping experience,
but it also offered a novel approach to car presentation and customization. It
also allows designers to experiment with interactive elements, textures, and
lighting that showcase the vehicles in various environments and under
different conditions, thereby providing a comprehensive and engaging
exploration platform.

Furthermore, as a part of its concept of kitchen, IKEA has a smart table
that suggests recipes depending on the ingredients put on it (Bharadwaj,
2023; Singh, 2023). The interactive table comes with a camera-equipped
projector that showcases recipes on the surface while recognizing
ingredients. In other words, IKEA allows users to superimpose furniture
into their houses to decide if they will like it (Johnson, 2023). This is just
like neurosurgeons utilizing a brain's AR scan to guide through a surgery
and broadcasters in football games leveraging AR to draw lines to analyze
plays. In a similar fashion, TikTok released its AR filters through its
software known as Effect House, which assists designers to create filters
that immerse customers into environments such as a European art museum.
The users can equally walk with the well-known “Shrek in the Sky” filter
(Johnson, 2023).

AR for Packaging Design:

AR has opened new avenues for innovation in packaging design, which
transforms static packages into interactive gateways (Kyguolien¢ and
Braziulyte, 2023). For example, 19 Crimes Wine, an Australian brand,
incorporates AR into its packaging, drawing inspiration from the historic '19
crimes' that led to British convicts being deported to Australia in the 18"
century (Wise and McLean, 2021). The brand's wine bottles are adorned
with convicts' mugshots. By using the 19 Crimes Wine app, users can bring
these labels to life through AR, allowing each convict to share their story
(Wise and McLean, 2021). This blend of history and technology has
resonated with consumers. It offers them an engaging historical experience
alongside their wine and makes the AR-enabled labels a popular feature.
This integration of AR into a packaging design not only enhanced the
consumer’s experience, but it also forged a deeper connection between the
brand and its audience. The impact of this approach on a graphic design is
profound. It offers designers a novel canvas to merge the visual art with the
digital technology (Kyguolien¢ and Braziulyte, 2023). The ability to add a
layer of interactive content on the top of the physical packaging pushed the
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boundaries of traditional packaging design, encouraging creativity and
innovation.

Educational Tools and Materials

The integration of AR into educational tools and materials represents a
significant leap forward in pedagogical methods, as it provides immersive
learning experiences that were once unimaginable (Nyabaga, 2023). An
illustration of this innovation is the development of AR-enabled textbooks
in higher education (Liu and Nhung, 2022). These textbooks, when paired
with a smartphone or a tablet, come alive with interactive 3D models,
animations, and video content that enhance the learning experience beyond
traditional reading (Jumani et al, 2022; Liu and Nhung, 2022). For instance,
a biology textbook could allow students to visualize complex cellular
processes in three dimensions, thereby offering a dynamic exploration of the
subject matter that significantly aids in comprehension and retention.
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Figure (2) VR in Education (Jumani et al., 2022).
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This example showcases the potential of AR and VR to transform
educational content, making learning more engaging and interactive (Jumani
et al, 2022). This comes as Lyu et al. (2023) note that students are no longer
passive recipients of information; instead, they become active participants in
their educational journey (Lyu et al (2023). By scanning images or pages
within the textbook, they unlock augmented content that provides deeper
insights into the topic. This application of AR technology caters the diverse
learning styles of students and encourages curiosity and exploration, making
education a more captivating experience.

Figure (3) Students in a Design Review in VR (McGrath et al., 2023).
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Figure (4) Virtual continuum (Mufioz-Saavedra et al., 2020).

As shown in these examples, the impact of mixed reality, including AR
and VR tools, on design processes is manifold. First, VR and AR
technologies have altered how designers conceptualize their projects. With
tools like VR sketching and AR visualization, designers can experiment
with spatial arrangements and user interactions early in the design process.
This ability to prototype in three dimensions can lead to more innovative
and functional designs, as designers are not limited to imagining the
physical presence of their creations, but they can experience them in a
simulated reality. According to Bharadwaj (2023), aside from transporting
viewers into new environments, AR and VR technologies help designers to
experience life as another person. They offer a first-person view that can
develop effective and unique campaigns like “A Walk Through Dementia,”
focused on empathy (Bharadwaj, 2023). In particular, VR offers users the
capability to get up personal and close to virtual objects and equally move
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back from them (Lyu et al, 2023). Since eyes are good at picking out deep
information, designer-rendering objects need to be detailed and realistic.

In addition, the collaborative process in design has been greatly
enhanced through the use of VR and AR. Teams can work together in a
virtual space, make real-time modifications, and experience designs
collectively, regardless of their physical location. This immediate feedback
loop can accelerate the design process, improve decision-making, and foster
a more cohesive design vision among team members. Further, VR and AR
technologies enable designers to present their ideas to clients in an
immersive and interactive manner (Liu and Nhung, 2022). Clients can
explore design concepts in a virtual environment while offering immediate
feedback and requesting changes, which leads to a more engaged and
satisfied client base (Lyu et al, 2023). According to Delgado et al. (2020),
with VR, designers and clients can preview designs scaled to life size, real
environments, and depth before entering the manufacturing phase (Delgado
et al (2020). This level of interaction not only streamlines the approval
process, but it also helps clients better understand the vision and
complexities of the design.

Figure (5) Participants watch the virtual-reality movie ""Born into
Exile™, about two pregnant women who are due to deliver in Za'atari
Refugee Camp, Jordan, during Women Deliver, a major women's
health and rights conference in Copenhagen, Denmark, May 17, 2016.
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Further, the immersive nature of VR and AR opens up new avenues for
creative exploration (Das, 2023). As pointed out by Lyu et al. (2023),
designers are no longer confined to two-dimensional spaces; they can create
and manipulate objects in a fully realized three-dimensional environment
(Lyu et al., 2023). This spatial freedom allows for the exploration of
complex forms, innovative structures, and unique-user experiences that were
previously difficult or impossible to achieve. Also, with AR, designers have
the unique opportunity to integrate digital information smoothly into the
physical world and create interactive elements that respond to the user's
environment and actions. This interactivity can transform static designs into
dynamic experiences, enrich the user's engagement with the design, and
foster a deeper connection to the material. For instance, Bharadwaj (2023)
notes that Boeing utilizes AR glasses powered by Skylight to help
technicians to wire hundreds of aeroplanes in a year. This wearable display
allows technicians to identify and correctly connect hundreds of wires with
just their voice and sight to control the app. Consequently, Boeing reduced
production time by 25 percent and cut error rates to almost zero (Bharadwaj,
2023).

Moreover, the ability to visualize designs in VR and AR before they are
physically produced can significantly impact the creative process. Designers
can iterate and refine their concepts in a virtual environment by testing
different solutions and identifying potential issues before they become
costly mistakes. This level of visualization saves time and resources. It also
encourages experimentation and pushes designers to explore more daring
and creative solutions. According to Bharadwaj (2023), VR applications
offer novel, creative freedom to designers. They can create some
experiences where customers can engage with products virtually and even
visit distant historical events, environments, and concerts. Within the mixed
or virtual realities, designers can bend the laws of physics with many
possibilities while experiencing the globe like never before (Bharadwaj,
2023).

Limitation:

While VR and AR offer immense potential for enhancing design
processes and creativity, there is a significant learning curve associated with
mastering these technologies. Also, the cost and accessibility of VR and AR
equipment can be prohibitive for some designers and firms, potentially
limiting the widespread adoption of these tools (Cevikbas et al., 2023). In
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addition, despite rapid advancements, VR and AR technologies still face
technical limitations, such as resolution, latency, and field of view issues,
which can impact the quality of the design experience (Garrido et al., 2022;
Cevikbas et al., 2023). These limitations can hinder the designer's ability to
fully realize their creative vision within a virtual or augmented environment.
Furthermore, designers must carefully consider the user’s experience when
creating VR and AR content notes that poorly designed experiences can lead
to user discomfort, disorientation, or even motion sickness (Garrido et al.,
2022). Ensuring that VR and AR designs are intuitive, user-friendly, and
accessible is crucial for their success and adoption. Lastly, the immersive
and potentially intrusive nature of VR and AR raises ethical concerns
regarding privacy, data security, and the psychological impact on users
(Slater et al., 2020). Designers and developers must navigate these ethical
considerations thoughtfully and ensure their creations provide value without
compromising users’ well-being.

Conclusion:

The exploration of VR and AR technologies in graphic design reveals a
transformative shift not only in the tools and methodologies designers
employ but also in the essence of what can be achieved creatively. These
technologies have the potential to revolutionize the design landscape while
offering immersive, interactive experiences that were previously
unimaginable. Through enhanced visualization, collaborative workflows,
and innovative engagement strategies, VR and AR extend the boundaries of
design by inviting both creators and users into a new era of digital
interaction. However, the journey toward fully integrating VR and AR into
graphic design is not without its challenges. Issues, such as accessibility,
technical limitations, and the need for specialized skills present hurdles to
widespread adoption. Also, ethical considerations regarding privacy, data
security, and users’ well-being must be navigated with care. Despite these
challenges, the future of VR and AR in graphic design is bright. It is
propelled by ongoing technological advancements and a growing
recognition of its value in creating a more engaging, meaningful, and
interactive content.

Looking forward, the continued evolution of VR and AR technologies
promises even greater opportunities for innovation in design. As these tools
become more accessible and their capabilities expand, designers will be
equipped to push creative boundaries further. They can craft experiences
that seamlessly blend the digital and physical worlds. Future research and
development should focus on overcoming current limitations, enhancing
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user experience, and exploring ethical frameworks that ensure these
powerful technologies contribute positively to society. Embracing VR and
AR in graphic design enriches the designer's toolkit and redefines the
possibilities of visual communication and users’ engagement in the digital
age.
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