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Abstract
Mixed Reality (MR) increasingly gained importance over the last
decade leading to the commercial breakthrough in recent years.
Consequently, experts predict that users will spend considerable
amounts of time in MR in the near future and possibly replace
the smartphone. When MR becomes ubiquitous and will be used
in everyday contexts as the smartphone, novel opportunities and
challenges will arise that are unmatched by any other technology. In
this one-day workshop, we will therefore discuss the opportunities
of ubiquitous MR — such as an envisioned killer app — as well as
the upcoming challenges, and gather guidelines and practices for
the design and development of future MR applications that can be
used in everyday contexts.
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1 Introduction and Background
In recent years, Mixed Reality (MR) — a technology combining ele-
ments ranging from Virtual Reality (VR) to Augmented Reality (AR)
— has increasingly gained significance across various domains, in-
cluding healthcare, gaming, entertainment, education, training, and
various research disciplines such as human-computer interaction
(HCI) [12–16, 21, 26]. This trend is confirmed by the recent com-
mercial development in immersive technologies, including Apple’s
release of the Vision Pro. Experts, therefore, predict that users will
spend considerable amounts of time in MR in the near future [1, 22].
Hence, MR is assumed to be ubiquitous as smartphones and used
during everyday activities [18, 30], such as walking, commuting,
sitting at a restaurant, or just waiting [1, 31].

MR offers promising opportunities during these situations in
public spaces or other everyday activities [25], e.g., working [11],
watching movies [27], being immersed in a concert [3], playing
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immersive games [4], or using MR while driving a car [24]. Thomas
et al. [28], for example, presented a first-person shooter AR game
that can be played outdoor. Knierim et al. [11] proposed a mo-
bile office using multiple virtual screens that is not restricted to a
physical location. These examples indicate MR technology enables
users to do multitasking and perform a variety of tasks while doing
common daily activities. Consequently, this technology offers a
broad range of new opportunities that are unmatched by any other
technology [10]. However, the immersive nature of MR also intro-
duces risks that extend beyond those that are associated with other
technologies such as smartphones [5, 8].

One challenge for MR revolves around ensuring the effective
and safe coexistence of other people or objects surrounding the
MR user [7]. The complexity of interactions within MR environ-
ments is accentuated when the sudden presence of a real person
or object, not integrated into the virtual representation, becomes
a variable. Even if potentially visible through MR, the high level
of distraction caused by the immersive nature of MR applications
can result in dangerous situations, e.g., overseeing obstacles such
as vehicles [2] or playing games while driving a car [20]. While a
large body of work has already investigated "smartphone zombies"
whose attention is almost entirely absorbed by the smartphone
while walking [23], MR exacerbates the challenges and introduces
novel problems that need to be addressed before MR becomes an
ubiquitous and everyday technology.

Consequently, this workshop contributes to the debate about the
positive and negative implications of an envisioned future where
ubiquitous MR is an integral part of our daily lives. To achieve
this, we aim for an interdisciplinary workshop where we bring
together scientists and industry attendees from various fields who
investigate immersive technologies from different lenses. This al-
lows to foresee the great opportunities on the one hand, but also
problems and challenges of MR adoption and usage on the other. As
envisioning and anticipating the future is one of the main tasks of
science, this workshop targets to discover potentials and dangers of
ubiquitous MR to explore invaluable opportunities, fascinating user
experiences, best practices and guidelines, as well as legislation.

2 Workshop Mode
The workshop is planned as a one-day event and will be held as
an in-person workshop. The schedule consists of paper presen-
tations by the participants and interactive discussion sessions to
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ensure active discussion among the participants and collaboratively
elaborate on predefined topics.

2.1 Content
After welcoming the participants, we start the workshop with the
individual presentations of the participants about the workshop
paper in a Pecha Kucha style without an q&a. We plan with 6
minutes per paper. After a coffee break (30 minutes), discussion
groups (small groups of 3 to 4 people) based on the participants’
paper topics will be organized so that participants can actively
discuss around the topic area (120 minutes). After a lunch break
(60 minutes), the groups will conceptualize and sketch possible MR
applications based on the previous discussion (90 minutes). After a
30-minute coffee break, the results of the discussion groups will be
summarized and presented by the groups to all participants of the
workshop (45 minutes). Finally, short and long-term collaborative
plans will be discussed in the closing and wrap-up session (30
minutes).

2.2 Participants
We welcome participants from all fields of HCI and mixed reality—
researchers, designers, practitioners, social scientists, psychologists,
and philosophers — that are interested in immersive technologies
such as MR/VR/AR. While we expect around 15-20 participants
to allow an in-depth discussion, we are open to a larger audience.
The workshop has no special requirements beyond curiosity about
MR/VR/AR.

2.3 Schedule
While we are happy to adapt to the conference schedule, we propose
to hold the workshop on Sunday, September 1st, from 09:00 to 17:00.

Welcome (09:00 – 09:15): Opening presentation to outline the
workshop motivation and learning goals.

Individual presentations of the participants (09:15 – 10:15):
Workshop paper presentations (12 minutes per paper incl. a q&a
session). The coffee and lunch breaks can be used to ask questions
and discuss the presented papers.

Coffee break (10:15 - 10:45)
Discussions and brainstorming in groups (10:45 – 12:15):

Participants will discuss in small groups of 3-4 people for 120 min-
utes. The groups will be assigned in advance according to the paper
topics. Participants will discuss and elaborate on predefined topics.

Group presentations (12:15 - 12:45): Participants will present
their insights and findings from their discussion groups.

Lunch break (12.45 – 13:45)
Conceptualizing and Sketching in groups (13:45 – 15:15):

Participants will discuss, conceptualize and sketch MR applications
in small groups of 3-4 people for 90 minutes. The groups will be
assigned in advance according to the previous discussion.

Coffee break (15.15 – 15:45)
Group presentations (15:45 – 16:30): Participants will present

their insights and findings from their discussion groups.
Closing and wrap up (16:30 – 17:00): Workshop results, in-

cluding best practices, and experiences from the workshop will be
documented. Remaining open questions will be summarized and
possible follow-up activities will be discussed.

3 Call for Participation
MR, characterized by the seamless integration of virtual and physi-
cal worlds across diverse contexts and devices, presents a paradigm
shift in HCI. Experts predict that MR technology will become ubiq-
uitous and will replace the smartphone in future. In case ubiquitous
MRwill be widely available and used in everyday contexts as we use
the smartphone nowadays, it is crucial to think about opportunities
and positive effects on the one hand, but also about challenges such
as risks and dangers that need to be overcome on the other. This
workshop aims to foster interdisciplinary discussions and collabo-
rations to address the multifaceted challenges and opportunities
associated with ubiquitous MR. The workshop will bring together
researchers and practitioners to delve into the various facets of
ubiquitous MR and its implications for society, technology, and
beyond.

We invite researchers and practitioners to participate in the
Workshop on Ubiquitous Mixed Reality: Unveiling Opportunities and
Challenges on Sunday September 1st which will be co-located with
Mensch und Computer (MuC) 2024 in Karlsruhe, Germany on Sep-
tember 1-4, 2024. Participants will have the opportunity to present
their work, engage in discussions, and network with peers and
experts in the field. We seek papers describing original research,
work in progress, as well as novel applications and systems from
all areas mixed reality, virtual reality and augmented reality used
in everyday contexts. The workshop focuses on opportunities and
challenges related to ubiquitous MR and provides a platform for
discussions spanning the MR and HCI research communities.

3.1 Topics of interest include but are not limited
to

• UX in ubiquitous MR
• Applications and use cases for ubiquitous MR
• Future trends and directions in ubiquitous MR research and
development

• Technological infrastructure requirements for widespread
MR deployment

• Altered realities and bodies (e.g., Avatars and Virtual Hu-
mans)

• Social acceptance of MR usage
• Ethical considerations and societal implications
• Privacy and security implications of ubiquitous MR

3.2 Submission Guidelines
We will have different submission formats and especially encour-
age students and PhD students to submit preliminary work in the
Flashlight Paper format. The following formats can be submitted:

• Full Research Paper submissions should not exceed 8 pages
(incl. references) and should make novel technical, empirical,
or theoretical contributions to the field.

• Short Position Papers should not exceed 4 pages (incl. refer-
ences) and should foster (interdisciplinary) discourse, argu-
ing with a strong position

• Flashlight Papers should not exceed 3 pages (incl. references)
and may present preliminary work, approaches and experi-
mental designs, or first results.
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• Presentation submissions (limited to an oral presentation)
may be accepted on the basis of a submission of preliminary
published work, that will not be included in the Workshop
proceedings.

All submissions should be submitted in using the English Lan-
guage and be formatted in the Long Paper format of MuC 2024
(ACM Double Column). It is mandatory that at least one of the
authors of an accepted paper is present at the workshop during
MuC 2024 to present the paper. For submission, please use the Conf-
tool selecting the specific workshop track. All submissions (except
presentation submissions) will be peer-reviewed and once accepted,
the paper is published in the GI Digital Library.

4 Accepted Submissions
We accepted in total five papers that will be presented in the begin-
ning of the workshop. All papers cover a variety of topics within
the realm of MR ranging from public XR applications, human-robot
interaction, and the design of user representations in MR and VR:

• Towards Connecting East and West German Cities Through
Public XR [9]

• Virtually Real Robots: XR as a Proxy for Physical Human-
Robot Interaction [6]

• Towards EnhancedUser Representations forHandheldMixed
Reality [19]

• Towards Determining the Physical Characteristics that In-
duce the Proteus Effect [29]

• Investigating the Proteus Effect on Physiological Responses
While Resting in VR [17]

5 Organizers
Martin Kocur is professor of Interactive Experiences at University
of Applied Sciences Upper Austria in Austria. His research focuses
on the design and creation of virtual avatars and digital humans in
the context of VR, HCI, and games.

Alexander Kalus is a final year PhD student at University of
Regensburg. He is interested in immersive technologies and how
human perception can be utilized to create illusory experiences
such as embodiment or weight illusions.

Valentin Schwind is professor of Human-Computer Interaction
at the Frankfurt University of Applied Sciences. His research fo-
cuses on immersive user experiences, physiological and perceptual
sensing, virtual avatars and gaming.

Niels Henze is professor for Media Informatics at the Univer-
sity of Regensburg. He is interested in using and understanding
mixed reality to build better user interfaces. In particular, he is inter-
ested in connecting human-computer interaction with underlying
psychological phenomena.
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