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Fig. 1. Impressions of a trade fair-based user evaluation

User-centered evaluations are a core requirement in the development of new
user related technologies. However, it is often difficult to recruit sufficient
participants, especially if the target population is small, particularly busy,
or in some way restricted in their mobility. We bypassed these problems
by conducting studies on trade fairs that were specifically designed for our
target population (potentially care-receiving individuals in wheelchairs) and
therefore provided our users with external incentive to attend our study. This
paper presents our gathered experiences, including methodological specifi-
cations and lessons learned, and is aimed to guide other researchers with
conducting similar studies. In addition, we also discuss chances generated
by this unconventional study environment as well as its limitations.
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1 INTRODUCTION: WHY RUN USER EVALUATIONS ON
A TRADE FAIR?

In 2023, the World Health Organization (WHO) constituted 15% of
all people around the world to live with disabilities [39]. In Germany
alone, 7.8 million people were identified as severely disabled by the
end of 2021, with over half suffering from physical impairments,
significantly impacting their mobility and leading to social and pro-
fessional exclusion [31]. For many of these, who require consistent
individual care-giving, assistive technologies can become an impor-
tant tool to increase independence [19]. These range from basic aids
to advanced robotics, offering independence and reducing caregiver
dependency; thereby improving well-being and allowing individuals
with disabilities to participate more fully in life. Furthermore, the
aging population and their preference for aging in place amplify the
demand for novel solutions [21].
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The development of advanced assistive devices, such as robotic
arms capable of performing daily tasks, presents a new frontier in
support for those with motor impairments [5, 24]. However, chal-
lenges in the user’s control and associated stress with autonomy
need careful management. In these care-centered environments,
flexibility and user-friendly controls are essential, as the technical
proficiency of users varies widely and the complexity of such sys-
tems often poses barriers to effective use, especially for those with
disabilities [33]. Current research in shared control and Artificial
Intelligence (AI) aims to improve the usability and accessibility,
emphasizing the importance of an intuitive operation and tailored
user interfaces. This focus on enhancing human-robot interaction
underscores the broader challenges in this field’s research and devel-
opment, including ethical and logistical hurdles, safety, recruitment,
and the diverse needs of users.

Emphasizing user collaboration, research highlights the impor-
tance of involving users as active participants in the design process,
leveraging their unique insights into individual needs and experi-
ences [9, 22, 38]. This collaborative and interdisciplinary approach,
supported by organizations like the WHO, underscores the value
of viewing users as partners in the development and application of
assistive technologies. Such involvement not only enhances func-
tionality and accessibility, but also supports mental well-being and
autonomy.

This is particularly relevant for those dependent on assistance for
daily activities. The “Design for All” philosophy [32], integrating
human-centered design with accessibility, advocates for incorpo-
rating user insights in the design process from the outset. Based
on ethnographic studies and direct engagement with our target
audience, our research builds on this foundation, identifying spe-
cific needs and challenges to inform the development of assistive
technologies that address physical, social, and collaborative aspects
for a more inclusive, empowering solution.

While this can, for some applications, be executed isolated in
a controlled lab environment, most applications require interac-
tions with users at some point during development; Some fields
(e.g. Human-Computer Interaction (HCI), Human-Robot Interac-
tion (HRI)) even have these at the very core of their research. How-
ever, sampling sufficient study participants to make reasonable
claims is often difficult and not always a trivial task. This holds
especially true for the field of assistive robotics, where the target
population is limited in size and its members are often tightly sched-
uled and potentially vulnerable; be it physically, mentally, socially,
or simply by introducing them to research-generated technologies
that might help them, the production timelines of which are however
too long to have any immediate use.

Nevertheless, as the field has high potential of improving the
lives of people with technology, a lot of interesting and promising
research is conducted and evaluated. Yet one can discuss the gen-
eralizability of various studies, as either only small shares of the
study participants actually belong to the target population, or the
total cohort of users is very small.

For example, Herlant et al. analyzed assistive robot control and
compared the classic manual mode switching approach to one that
is automatic and time-optimal. Their study shows interesting results,
especially regarding the challenges associated with mode switches.

However only their initial interviews were conducted with users
from the target population (N = 3), whereas the rest of the evalua-
tion was performed with able-bodied subjects [14]. Similarly, Jain
et al. present an approach of assistive control using a body-machine
interface and shared control. They tested it with 6 users, only one
of which was a potential receiver of the technology [15]. Positive
examples exist too, but often require specialized cooperation be-
tween partners: For example, Gopinath et al. proposed an assistive
optimization framework with humans in-the-loop and conducted
a pilot study with 17 subjects, 4 of which had spinal cord injuries.
However, this group is located at the Shirley Ryan AbilityLab' and
therefore profits from an established partnership with a rehabilita-
tion hospital.

1.1 Contribution

In this work, we present an alternative approach, which utilizes the
attracting effect of care-related trade fairs: By conducting studies
in a booth of the fair, we were able to reach a considerably higher
number of potential users when compared to a classical lab study
and thus gain valuable insights for our research. As these studies re-
quired strategies specifically tailored to this environment, we aim to
share our expertise with the community. In our case specifically, the
studies focused on evaluating (shared) manual control of assistive
robot arms for wheelchair users with limited upper limb mobility.
We therefore present our experiences regarding:

e opportunities, chances and advantages of trade fair-based
studies,

o the special and/or unconventional requirements and prepa-
rations necessary to conduct such a study, and

o the limitations that arose in this unconventional environ-
ment.

2 RELATED WORK: PARTICIPATORY EVALUATIONS OF
ASSISTIVE TECHNOLOGIES

Assistive technologies are increasingly recognized to be valuable
tools in domestic care settings as they offer individuals with physical
impairments the opportunity to regain a measure of independence
by supplementing or reducing the need for ongoing human assis-
tance [25]. Despite these benefits, the adoption and use of these
technologies face challenges, including cases of non-acceptance and
abandonment. Research by Klein [16] and Merkel and Kucharski [22]
underscores the necessity of aligning these devices more closely
with the specific needs and preferences of their intended users. Heed-
ing this sentiment, Vines et al. [35] suggest involving potential users
early in the development process to enhance device acceptance and
utility.

In the social sciences, such participatory approaches of research
are common ever since Kurt Lewin developed the action research
method and gained increased importance in health care research
with the WHO “Health for All Strategy”. Here, the assigned goal
is an active participation of those affected in the research process,
thereby collaboratively gaining knowledge, reflecting, influencing,
and thus changing the research process [3, 36].

!Shirley Ryan AbilityLab (formerly Rehabilitation Institute of Chicago) https://www.
sralab.org/ last visited August 20, 2024
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This synergy is also known in more technical fields, where they
found the active participation of potential users in the design pro-
cess of assistive technologies to be crucial but challenging [6, 17, 23]:
Dalko et al. highlight the significant difficulties in patient involve-
ment, particularly among those with long-term illnesses, due to
hierarchical barriers in care-institutions and a lack of established
patient groups. Nonetheless, this involvement is key to developing
devices that meet the specific needs of users and facilitate better out-
comes in terms of usability and acceptance [6]. Towards the end of
the 1990s, action research was introduced to Information System re-
search (IS) research, among others, by Baskerville and Wood-Harper
and found its way into today’s HCI research. Baskerville and Wood-
Harper [2] and Hayes [13] both note that the participatory and
collaborative approach of action research fits to methods and issues
previously used by researchers in IS and HCI but extends their setup
with an ethical framework.

In these technical fields, laboratory studies are very common and
provide standardized and methodically controlled approaches, as
well as being simpler and more economical by avoiding difficulties
that could arise in the field. However, data generated in laboratories
misses everyday conditions and consequently leads to discussions
of data validity [3, 8]. In addition, these in-lab studies often face
logistical challenges, especially when involving participants with
mobility impairments. The difficulties in transporting individuals to
and from study locations can significantly impact the feasibility and
cost of research, suggesting a need for more accessible and inclusive
research methodologies [20, 29, 30].

Field research on the other hand, refers to processes that are ob-
served in real life’s everyday settings, thus avoiding various issues
inside laboratories. Downsides of field research however lie in the
variation of conditions, the randomization of the perturbing condi-
tions and therefore the method, as well as multiple (uncontrollable)
effects that might limit internal validation of such studies [18]. Here,
action research provides tools to methodically gain valid knowledge
whilst collaborating with the target group [13].

One variation could be conducting studies within the homes
of participants, as this allows for a more realistic understanding
of how assistive technologies function in everyday settings while
keeping the environment semi-controlled. However, these studies
typically involve smaller sample sizes due to logistical and financial
constraints, potentially limiting the generalizability of findings [1,
7].

Still, research conducted in real-world settings (in-the-wild stud-
ies) provides valuable insights into how assistive technologies are
used in daily life. These studies can highlight issues of device accep-
tance and long-term use that may not be apparent in more controlled
research settings [12, 17, 23].

In summary, the design and development of assistive technolo-
gies benefit significantly from involving the target user group at
every stage, from ideation to final product testing. Identifying this
requirement ensures that the resulting devices are not only techni-
cally sound but also tailored to the real-world needs and preferences
of their users. Addressing the challenges associated with in-lab,
in-home, and in-the-wild studies is essential for advancing our un-
derstanding of assistive technology use and improving outcomes
for individuals with disabilities.
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3 METHODOLOGY OF OUR EXAMPLE USER
EVALUATIONS

A very important element of any user-centric evaluation is subject
recruitment, the success of which depends primarily on one’s lo-
cation: It can be very struggling to sample a sufficient number of
people from the target population if the study is location bound and
the subjects are expected to travel to the research lab. As an alterna-
tive, we searched for places with a considerably higher-than-usual
distribution of care-receiving individuals, finally landing on trade
fairs for care and rehabilitation. Participants from previous studies
suggested to look at these, as they are fixed annual events within
the community.

Here, healthcare providers and (self-advocated) societies gather
to exchange experience and inform the public, among other top-
ics, about provided services, relevant regulations, and available
federal social-care benefits. In addition, they also include a large
marketplace for manufacturers to showcase their (new) designs and
technologies to the target audience. This creates large incentives
for those involved in care, as they can personally observe and expe-
rience a large number of products which might have the potential
to improve their lives. The condensed experience is especially at-
tractive for people who find traveling to be particularly strenuous,
be it due to disabilities or other means.

Ultimately we decided on the REHAB trade fair? in Karlsruhe
(Germany) and the REHACARE trade fair® in Diisseldorf (Germany),
both internationally well known trade fairs for rehabilitation and
care. Consequently, they are also known to be visited by many
people with a disability who not only use it to inform themselves
about new aids, but also to meet up and network with their peers.

For us, this meant extremely high numbers of potential (primary
and secondary) users, which do not need to explicitly travel only to
join our studies, but were basically already on-location. For people
who were previously associated with our projects (e.g. due to the
participatory design), we were able to offer discounts on the entry.
These conditions allow for a way tighter definition of the study sub-
jects, simply because of the associated shift in the local distribution:
Instead of rough estimates of potentially care-receiving individuals,
substantial sample sizes can be reached with tighter and more fitting
inclusion criteria, e.g. acquiring only wheelchair users with limited
mobility in their upper extremities.

However, this special environment also greatly influences the
objectives that can reasonably be evaluated: We have to assume
our participants to be less focused, both due to more external in-
terference, as well as individual agendas as trade fair guests. The
latter also strictly limits the available time per user. As a result, it
is reasonable to focus on qualitative objectives, relying more on
interviews and personal user remarks, rather than interpreting too
much into individual trials. For us, this meant selecting objectives
that focus on user feedback, acceptance and preferences.

3.1 Experimental Design

As the main reason to select this type of study is a shortage of suit-
able participants, the most valuable resource whilst conducting the

2REHAB trade fair. https://www.rehab-karlsruhe.com, last retrieved August 20, 2024
3REHACARE trade fair. https://www.rehacare.de, last retrieved August 20, 2024.
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study is the users’ time and willingness to contribute. We therefore
aimed to optimize their experience as far as possible, by isolating
temporal bottlenecks and widening them by conducting the study
partially in parallel using multiple researchers: One person recruits
the next user and give introductory information, while another one
performs the robot interaction with the current user, and a third
person debriefs the previous user and runs an final interview.

The physical setup of our studies at trade fairs was relatively
minimalistic: a robot arm is mounted to a table in a standard booth
with sufficient room around it, such that both wheelchair users as
well as researchers can easily access the system. A simple sketch of
an exemplary booth setup is shown in Figure 2: Our main experi-
mentation area is shown on the left, with the right side representing
our project partner’s booth, which we could partially use for the
interviews. For the participants, we assured a minimal distance to
the robot as a safety measure to the semi-chaotic nature of the envi-
ronment. We purposefully avoided completely enclosing structures
on the booth to preserve the visibility of the study as an advertising
element for recruitment. Finally, cameras and microphones were set
up around the experimentation area to allow a subsequent analysis
of user feedback and remarks in addition to notes taken by hand.

Robot

o Optional:
3m Experiment .
Area Wheelchair Booth of
Space Project Partner

Barrier-Tape ()

Fig. 2. Sketch of exemplary booth setup

In addition to technical and logistical preparations, a sufficiently
thorough ethical evaluations was necessary. This included limiting
the trial time to not cause exhaustion for our participants, which
we attempted by structuring the trials such that the duration for
every participant would not be longer than 60 minutes all together.

Another topic of ethical review was privacy and data security
during the collection of personal data in such a semi-public space.
As previously mentioned, completely enclosing the booth for this
did not seem a realistically implementable scenario, as it would
result in higher costs (e.g. building materials, extra booth space)
and a less attractive booth, thus making recruiting more difficult.
Instead, we used natural obstructions (e.g. semi-transparent shelves,
striped blue in Figure 2) and planed to positioned the setup in such a
way that the participants were oriented with their back towards the
aisle and most other visitors passing by. Personal data was collected
with a questionnaire to be filled out directly by the participants or
their companions. Ethic approvals were obtained for both studies.

4 EXAMPLE STUDIES

We executed two very distinct studies on trade fairs at very differ-
ent stages of projects: Study A was conducted at the REHAB trade
fair with a minimalistic physical setup and served mostly for an
evaluation of the state of the art, harvesting of subjective user re-
quirements, and recruitment of primary users of assistive robotics
for the ongoing participatory research. Close to the very end of our
project, Study B was conducted at the REHACARE trade fair in Diis-
seldorf (Germany) and served more as the final stage of evaluation:
We used this chance and our experience from study A to assess our
solution with subjects sampled solely from the target population.
This section provides a brief overview of the studies, focusing on
their comparative user requirements, meta results and resonance.

4.1 Study A: Explorative User Tests

Having had only very limited experience of studies during a trade
fair, we cautiously designed this first study to be mainly explorative,
focus on qualitative user feedback, and potentially recruit people to
join us for our upcoming participatory development. In this initial
study, we aimed to compare existing options of manual control for an
assistive robot arm by gathering feedback from people associated
with care. This included care recipients, as well as informal and
professional caregivers. We intentionally set these relatively loose
conditions, as we were looking for diverse perspectives on the matter
and were uncertain of the actual user distribution at the trade fair.

In total, 26 participants joined our experiment, 10 of which were
care-receiving wheelchair users. As we conducted the study in a
booth during the 3-day REHAB trade fair and each subject stayed
with us for 30 to 45 minutes, this sample size came close to our full
capacity and exceeded our previous expectations.

The results showed a preference for a direct control mapping
combined with a minimization of mode switches, as well as a will-
ingness to be confronted with more complex input devices and train
with them. In addition, we gathered invaluable insights into require-
ments and situations of our target population; By basically sampling
from the wild, we were able to include user profiles that might have
otherwise be forgotten, overlooked, or incorrectly excluded for our
studies (e.g. users with spastics).

All together, the participants were all very interested and reported
enthusiasm in joining our study. They shared previous experiences
with similar systems, as well as contextual anecdotes, with the pro-
fessional care-givers often providing technical expert clarifications.

4.2 Study B: Final User Evaluation

Based on the positive resonance and high number of participants of
the previous study, we decided to also conduct the final evaluation
of our project-developed shared control approach at a trade fair.
In this study, we selected the larger REHACARE and defined the
inclusion criteria to be more specific: wheelchair-users with limited
mobility of their upper limbs. Impressions from the study can be
seen in Figure 1.

Compared to the previous study, this evaluation was more struc-
tured and less explorative in order to allow us a more substantiated
analysis of our shared control. While the concept was previously
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shown to be functional with able-bodied users [10, 28], the verifica-
tion with the target group was still lacking. Bridging this gap was the
main goal of the study presented here: Can the users learn the con-
trol sufficiently quick; and do they perceive it well and accessible? By
adjusting to people’s needs, we also analyzed the generalizability of
the control to different input devices. In contrast to Section 4.1, the
tasks were defined with measurable brief goals such that trials could
be recorded and (partially quantitatively) compared afterwards.

Due to the more complex nature of the study and including in-
terviews and preparation, participants spend roughly 60 minutes
with us. In total, we managed to gather data from 24 people of
the target population (wheelchair users with limited mobility in
their upper limbs) during the 4-day long trade fair. As the physical
capabilities of users varied vastly and were not known by us in
advance, spontaneous adjustments to the mechanical setup were
often necessary.

Nevertheless, participants were again very enthusiastic and even
glad to be included in the research process. The results showed
the capabilities of the proposed control, as well as an increase in
understanding and acceptance of the control during the trials.

5 LESSONS LEARNED

Trade fairs are messy: There is a lot of noise, it is at times very
crowded, and there are various distractions. For example, spotlights
disrupt visual interfaces, while the huge number of transmitting
technical devices interfere with wireless connections. But with the
challenges do come opportunities and unexpected results that would
not occur in more controlled setting.

Running Trials with an Audience: During both studies, seeing
the robot in action was very attractive for other guests, who stopped
to watch, often asking questions or giving comments, however
also partially generating unwanted performance pressure for study
participants. Consequently in Study B some participants remarked
on the audience or other distractions during the interviews, implying
that a calmer setting could have led to a better performance. One
participant stated “But at the trade fair, there are people, time pressure.
(...) and that’s a bit more strenuous than at home.”* Another one said:
“Oh, if you try that a few times and there’s no audience there, (...)
you’ll become more confident.” Other participants did not mind being
watched during testing, with some even asking their companions
take pictures or record them.

Acquisition of Participants: At both trade fairs, experience
showed that guests are keen to test new technologies and are gen-
erally open to new ideas. We especially found our target audience
of wheelchair users with limited mobility in their upper limbs to be
very curious and open to us, which greatly simplified and acceler-
ated acquisition. Many participants expressed their joy in testing
our robot control: “I just think it’s really great that this option exists.
And it was nice to be able to test it out.” Confirming our assumptions,
participants told us that visiting these events is a regular (mostly an-
nual) activity for them: They use it to stay on track with technology,
find new assistive devices and gather with their peers.

4This and all further direct quotes are translated from German.
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Recruitment for the study was therefore relatively unstructured:
by basically sampling in-the-wild, we approached potential par-
ticipants and had short condense introductory talks to get them
interested in the study. As both the participants and our time on the
trade fair was limited, the pre-study briefing was held minimalistic,
especially when compared to recruitment talks in a lab-based study
with travel time. While this interchange was at all possible due to the
reduction of hurdles and consequently quick launches into participa-
tion, unexpected difficulties also arose due to diverse and previously
unknown user situations. This included spastics which made holding
controllers difficult, head rests or vision impairments that prevented
the use of smart glasses, breathing aids or speech impediments that
restricted communication, and neurological impairments. For most
users, we were able to find spontaneous workarounds (e.g. reposi-
tioning and propping up controllers to lessen spastics, or setting
up an external screen for vision impairments), but some trials had
be aborted. In addition to blocking valuable time, this often left
participants and researchers unsatisfied.

Specific to the trade fairs, we observed that appointments for
trials tended not to work. The agenda of the guests changed too
rapidly, as to allow them to return to our booth at a predefined time.
In addition, it has to be considered that people participating in the
afternoon after several hours at the trade fair tended to be more
exhausted.

Interviewing on a Trade Fair: The interviews of study B were
conducted without an extra booth or fixed place. They mainly took
place in a corner of our partner’s booth and in some cases even
at the edge of the aisle next to our booth. Not interviewing in our
booth had the advantage that the next person could start their trial
while the previous one was still in their closing interview. For the
researcher, it was inconvenient to constantly search for a place to
conduct the interview, however, it provided the participants with
a moment to clear their mind before the questions started. Further
challenges that arose due to the conditions of the fair included the
noise level, crowded space, as well as trials or demonstrations of
our project partners in clear view. This led to a lot of distractions
and interruptions during the interviews and made it hard for both
parties to stay focused. Sometimes, caused by the background noises,
the interviewers missed parts of an answer, thus loosing the op-
portunity for follow-up questions. This noise level also affected
the transcription of the audio recording, resulting in 5 interviews,
where part of the answers could not be transcribed. In 6 further
interviews, it was challenging to distinguish the speaker. Although
an Al-based software was used for transcription, the transcripts
needed to be manually corrected more thoroughly than usual. To
find a practical solution to conduct interviews with less noise on
a trade fair is not that easy. Still, a bigger booth with a fixed place
for the interviews might have led to fewer distractions and a better
interviewing quality.

6 DISCUSSION

Typically, similar studies are conducted in laboratories of research
institutes, i.e. subjects are recruited and invited in advance and
the environment is known and completely controllable by the re-
searchers. This comes with various advantages, accumulating to
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generally more predictable procedures: (1) There are none to very
few external influences in a lab, resulting in less distractions and
consequently cleaner trials, (2) the participants are known and asso-
ciated possible complications can be surmised in advance, and (3) it
is possible to schedule participants, as they will arrive independently
and no study-related equipment needs to be transported.

However, this requires a pre-existing cohort of subjects to sample
from (which is non-trivial for sufficiently tight requirements) and
loads the burden of traveling to the lab onto the participants. Espe-
cially for people with physical impairments, this can be a major task,
which, among other things, involves the availability of accompany-
ing persons, options of transport, and space in one’s own timetable,
which is often enough stuffed with therapies.

In contrast, the presented trade fair-based approach inverts the
situation. Both the environment as well as the participants are un-
known variables; however, the latter have already traveled to the
study location, such that they are not additionally burdened. This
requires, of course, an existing trade fair that specifically addresses
the target group.

Other imaginable alternatives are purely virtual off-site studies
(e.g. [27]), purely ethnographic studies where researchers travel
to users’ homes without equipment (e.g. [26]), or expensive and
complicated evaluations where researchers visit users’ homes and
bring along equipment such as robots (e.g. [4]). However, each of
these variations come with extensive downsides.

Consistent throughout these alternative methodologies is the
requirement of known predetermined users. In contrast, the pre-
sented studies recruited participants on-the-fly from a cohort of
“free-roaming” trade fair guests. This resulted in a much larger di-
versity of participants, both in terms of physical capabilities, as well
as previous technical experience and acceptance, thus improving
the scientific significance. In particular, this includes less tech-savvy
users who might be more critical towards such systems and would
therefore regularly not get involved with technical research [34, 37].

On the downside, this came with unforeseen challenges (e.g. par-
tial blindness on one eye) which required spontaneous adjustments,
not all of which could be met on-site. Still, providing a larger group
of potential future users with a chance to evaluate the technology
meant that, in the spirit of action research, as many people from
our target group were involved in our final evaluation as possible:
They shared their knowledge as experts in their own field, including
former experiences with assistive technologies, life situation and
the resulting requirements; thus supplementing their perspective
and influencing further research [18, 40].

In Section 3.1, we discussed the situation regarding privacy and
data security of personal data and its impact on the design of the
booth. Arriving at the trade fair (for study B) and seeing the situation
on site for the first time, it soon became clear that the set up could
not be implemented as planned. Instead of placing the demonstrator
in a way that participants would face the back wall of the booth,
they would now be positioned lateral and be more visible for other
passing visitors. That meant less privacy and more distractions
during the trial. However, it is quite common on such trade fairs
for visitors to try out new aids (e.g. wheelchairs or robotic eating
devices) in public and without any consideration to privacy. Doing
so, visitors of the trade fair are well aware that others stop to watch

or even take pictures. Still, whenever we noticed someone taking
pictures, we asked them to only depict the robot and ensure the
participants to not be recognizable, e.g. by taking the picture from
behind. We therefore conclude that the reduction of privacy at a
trade fair is a reasonable circumstance for the participants.

Another challenge was a secure way of collecting of personal data.
Even though some participants were able to manually fill out the
questionnaire (sometimes with assistance from their companions),
they often requested a researcher to collaborate. This was done as
discreetly as the circumstances allowed. The trials itself took longer
than anticipated: Instead of planned 45 minutes, most participants
stayed with us for about 60 minutes. Luckily, this showed not to be
a problem at all, as all participants were happily ready to invest this
time. Some expressed excitement and joy during or after their trail.

Study Result Validity: In our investigation of inclusive and as-
sistive human-robot interaction, we conducted two distinct studies,
each offering unique insights into the effectiveness and acceptance
of our approach.

The first study, Study A, took place at the REHAB trade fair
in Karlsruhe, Germany. With a focus on qualitative feedback and
exploration, we engaged 26 participants over the course of three
days. Building upon the success of Study A, we proceeded to Study
B, a final evaluation conducted at the REHACARE trade fair in
Diisseldorf. Here, we targeted wheelchair users with limited upper
limb mobility, totaling 24 participants over four days. Adopting a
more structured methodology, including interviews and defined
task trials, we sought to validate the effectiveness and acceptance
of our shared control approach.

Together, these studies provide a robust foundation - involving
50 participants — for assessing the viability of assistive robotics
in inclusive environments. With a diverse participant pool and a
combination of qualitative and structured methodologies, we have
garnered valuable insights into user preferences, requirements, and
acceptance, paving the way for future advancements in inclusive
human-robot interaction. In general, participants demonstrated en-
thusiasm and willingness to engage with the research process, rein-
forcing the validity of our findings.

7 CONCLUSION

We presented an in-depth analysis of the capabilities that arise from
running robotic studies at trade fairs, with a special focus on assistive
technologies designed for care-receiving individuals. For this, we
showed a generalized methodology, provided brief summaries of
the approaches and results of two different studies we performed on
trade fairs, and discussed our experiences with this unconventional
study setting.

As discussed, the study conditions on a trade fair differ vastly
from those of a typical lab-based evaluation. In short, one exchanges
a bit of predictability and general control in the lab with a way bet-
ter adjusted localized target population (i.e. easier recruitment of
appropriate subjects) and a more realistic in-the-wild environment.
As shown, the setting of a trade fair has its own, partially chaotic, dy-
namics. Therefore a thorough planing is needed, including situation-
aware preparations, but also researchers that are willing to react
spontaneously and be ready to improvise.
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This definitely does not expose trade fairs as the general go-to
option for user evaluations, but instead highlights them as a valid
alternative to a lab-based study. This is especially the case for studies
that are mostly qualitative and focus on a user group that is either
limited in size, has difficulties traveling to research laboratories, or
difficult to contact in the first place.

While this requires a mobile study setup, custom preparations in
advance, and capabilities for spontaneous problem solving at the
trade fair itself, we can highly recommend examining this option.
For us, it provided larger numbers of more appropriate participants
and extremely valuable insights from exchanges with the real target
group. Besides, quite a lot of our participants stated, that they had
fun during the trails and enjoyed being able to join the study and
partake in our research.
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