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Abstract
Unobtrusive and interactive interfaces for historical and cul-
turally sensitive places in public, urban environments are
still under-researched. Yet, the need for calm and unobtru-
sive technology is evidently considering its ubiquity as well
as the multitude of user groups and needs that it should
comply to. In my research, I am looking into potential de-
sign elements and materials to develop new interfaces
with the aforementioned properties. Current use cases
focus on installations at public places, cemeteries as well
as museums. Traces of use are a potential design strat-
egy for indicating interactive areas while also incorporating
the property of unobtrusiveness due to their ubiquity. With
my research, I want to contribute to making urban environ-
ments more connected and engaging while keeping the
ambience of historical sites or green areas as-is. Thereby,
users should identify more with their surroundings while
dealing its history and culture.
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Introduction
Embedding new technologies in public, urban places with
high historical or cultural meaning to make them more en-
gaging and informative faces several challenges. Among
others, there is the challenge of keeping the natural atmo-
sphere and the meaning of such a place. Another concerns
the diversity of user groups and needs that a system would
have to comply. Especially in the public context, we find the
situation of one user group wanting to use an area to just sit
and relax, whereas another would like to explore it and get
more information about it. Mobile apps provide certain solu-
tions already to the problem. However, they also guide the
user’s attention away from direct interaction with the envi-
ronment and make them experience it through a phone-size
format [?]literature. Hence, these solutions limit the user’s
capabilities to embody a place or to interpret the meaning
of it as well as its atmosphere. Additionally, in some places,
mobile phone usage is even considered as disrespectful [8,
12]. Other researched solutions consider pervasive dis-
plays or media facades. Use cases for pervasive displays
range from art installations [6], tourists information [13] or
to location tracking of users and their devices [14]. Most
applied pervasive displays consist of an LCD screen which
is rather distracting again, especially if applied in a more
sensitive area. Instead, media facades such as by Telhan
[16], Böhmer [5] or Gehring [7] offer great possibilities for
engagement but are very visible and obtrusive. Currently,
the majority of public, interactive installations is either only
temporarily available or not used due to not being recog-
nized as interactive. Reasons for short-term installations
are, among others, lacking sustainability, area accessibil-
ity and a lacking need that would justify a long-term setup.
Instead, as we see with some pervasive displays, people
do not understand that (a) such installations are interactive
and (b) how to interact with them. In short, there are cur-
rently several, partly contradicting challenges that HCI faces

in the context of interactive technologies for public, urban
environments:

• The need for additional information about and in-
stalled at cultural and historical sensitive places.

• The need for unobtrusive installations that embed
seamlessly into the environment.

• Lacking design strategies to indicate interactivity of
such interfaces.

• Lacking strategies for (approaching) sustainable solu-
tions.

• Outstanding identification of user needs and use
cases in such a context.

These challenges are partly addressed in former work re-
lated to calm technology or peripheral interaction. Bakker
[1] and Bakker et al. [2] define several aspects for designing
for peripheral interaction, such as that task-related informa-
tion are rather noted than non-task related information or
that such interfaces should shift easily between the centre
of attention and the periphery. Other examples make use of
concepts from calm technology [15, 3] in which interfaces
are aimed to be designed for unobtrusiveness and implicit
interactions.

Research Goals
I aim at researching solutions to embed interactive technol-
ogy into public, urban places with higher cultural and his-
torical value. Hereby, the interface design should apply to
the natural theme and meaning of the target environments,
while indicating interactivity through its affordance. Hence,
research goals include the development of design strate-
gies and methods that could be applied to indicate and de-
velop interactive, yet unobtrusive interfaces. Furthermore,
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my research looks into the understanding of natural design
and defines it in the context of public, urban environments.
The identification of universal aspects and characteristics is
thereby one of the main goals.

Challenges
The targeted research is highly context-dependent. As-
pects, such as weather conditions, spatial setup, mentality,
noise levels etc., vary for each situation which challenges
reproducibility and general validity of the outcomes. Aiming
for a natural design in the context of each target environ-
ment, research is required to establish methods to identify
properties that contribute to a natural design. Former re-
search, such as by Kuipers and de Jongs’s work [11] pro-
vides already tools to support the analysis process. Other
challenges, related to the aforementioned topic, are mate-
rial constraints and possibilities. Properties of urban inter-
face materials, such as concrete, steel or glass, are very
little researched within the HCI community. A collabora-
tion with other fields, such as architecture, the construction
industry or archaeology is therefore planned or already es-
tablished.

Current and Future Work
Cemeteries and museums are locations at which a certain
atmosphere and behavior are expected by visitors. Having
conducted open-ended surveys at one cemetery (n=19)
as well as one museum (n=35), results showed that peo-
ple would like to get more (interactive) information provided
at the object they were visiting which was either a grave or
an exhibition object. Thereby, the "natural beauty" of the
cemetery, so 10 participants mentioned, should be kept
as-is([9]). Whereas these surveys are very limited in the
number of participants, the results still indicate the value of
naturally kept places for various reasons, such as restora-
tion and recreation, but also for creating a certain atmo-

sphere and connection to the place. In continuation of this
work, traces of use in urban environments were analyzed
as re-occurring, ubiquitous patterns in regard to their recog-
nizability and potential to be used as design strategy [10].
We define traces of use as traces that are caused by re-
peated direct or indirect human interaction with an object
over a certain period of time. Other research fields, such as
archaeology, use such traces to derive conclusions about
behavior patterns and relationships of people who have
lived in previous ages [4]. Furthermore, we assume that the
properties of such traces could be used to indicate interac-
tive areas, while, due to their ubiquity, representing a rather
calm and unobtrusive pattern. For testing this hypothesis,
we are currently experimenting with how to reproduce fake
traces of use as well as testing what type of touch interac-
tion participants relate to the reproduced elements. Hereby,
we applied them on pieces of concrete as it is a ubiqui-
tous material in public, urban environments. Other, current
projects focus on the perception abilities and capacities of
people in public places. In this context, we look at scenarios
in which one user group would like to get engage more with
a place or get to know more of its background, while others
would prefer not to be disrupted, like in the cemetery exam-
ple [9]. Targeted research questions aim to understand how
current concepts of attention, including inattentional blind-
ness and deafness, could be used as an advantage in such
a situation for either directing people into a certain direction
or for making them ignorant.

In the following, I want to continue testing the hypothesis
about the traces of use as a potential design strategy for
indicating interactive areas and how to interact with them.
Additionally, I want to research further on natural materials
and how to define natural in a public, urban context. Lastly,
it is about exploring the potential of unobtrusive, yet inter-
active interfaces in the aforementioned context and how it
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could change people’s understanding of and engagement
with such places.

At the conference, I hope to receive constructive feedback
to my presented ideas, including potential risks, but also
opportunities that relate to it.
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[12] Jan Kučera, James Scott, and Nicholas Chen. 2017.
Probing Calmness in Applications Using a Calm
Display Prototype. In Proceedings of the 2017 ACM
International Joint Conference on Pervasive and
Ubiquitous Computing and Proceedings of the 2017
ACM International Symposium on Wearable
Computers (UbiComp ’17). ACM, New York, NY, USA,
965–969. DOI:
http://dx.doi.org/10.1145/3123024.3124564

[13] Ville Mäkelä, Vito Gentile, Mohamed Khamis, and
Salvatore Sorce. 2019a. Supporting Tourism with
Public Interactive Displays. In Proceedings of the 8th
ACM International Symposium on Pervasive Displays
(PerDis ’19). ACM, New York, NY, USA, Article 42, 2
pages. DOI:
http://dx.doi.org/10.1145/3321335.3330140

[14] Ville Mäkelä, Juhani Linna, Tuuli Keskinen, Jaakko
Hakulinen, and Markku Turunen. 2019b. Acceptance
and Perceptions of Interactive Location-tracking
Displays. In Proceedings of the 8th ACM International
Symposium on Pervasive Displays (PerDis ’19). ACM,
New York, NY, USA, Article 17, 7 pages. DOI:
http://dx.doi.org/10.1145/3321335.3324931

[15] Jukka Riekki, Pekka Isomursu, and Minna Isomursu.
2004. Evaluating the Calmness of Ubiquitous
Applications, Vol. 3009. 105–119. DOI:
http://dx.doi.org/10.1007/978-3-540-24659-6_8

[16] Orkan Telhan, Federico Casalegno, Juhong Park,
Sotirios Kotsopoulos, and Carl Yu. 2010. Interaction
design with building facades. 291–294. DOI:
http://dx.doi.org/10.1145/1709886.1709948

Doctoral Consortium DIS ’20 Companion, July 6–10, 2020, Eindhoven, Netherlands

525

http://dx.doi.org/10.1145/3123024.3124564
http://dx.doi.org/10.1145/3321335.3330140
http://dx.doi.org/10.1145/3321335.3324931
http://dx.doi.org/10.1007/978-3-540-24659-6_8
http://dx.doi.org/10.1145/1709886.1709948

	Introduction
	Research Goals
	Challenges

	Current and Future Work
	References 



