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Abstract
Recent advances in information and communication technologies have enabled the design and imple-
mentation of novel applications that highlight the social role of disseminating Cultural Heritage. So
far, different approaches have created a rich pallet of design options where users experience sociality
whether they are spatially close to each other or apart. In this paper, we propose a novel synthesis of
proxemic interaction, sensor-based technologies, and narrative design and discuss the case of building
an interactive exhibition for traditional professions surrounding olive oil production.
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1. Introduction

The widespread use of mobile applications, sensors and extended reality technologies has given
rise to new cultural practices which can overturn, or challenge creatively the way visitors
experience culture while communicating to each other. But do such new technologies bring
people closer, or do they push them apart?1 Digital storytelling in Cultural Heritage is commonly
designed as an individual experience rather than social. Usually, interpretation centers and
institutions, such as museums, offer visitors a custom-built device or the option to download
an application on their own device which will guide them individually around a dedicated
space. Nevertheless, the intrinsic social character of cultural visits was acknowledged early
on in relevant studies [2, 3, 4] as people rarely decide to experience culture on their own [5].
Consequently, spaces of cultural heritage dissemination have been characterized as “social
spaces” where visitors construct knowledge by sharing and exchanging views on aspects of the
past [6].

More recently, scholars and field practitioners have attempted to introduce sociality in design-
ing guided experiences throughmobile digital storytelling as a way of enhancing communication,
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interaction and meaning making between visitors [7, 8, 9, 10]. Besides in mobile guide studies,
social interaction has been highlighted as an important aspect of cultural visits [11, 12]. So far,
different approaches have created a rich pallet of design options where users can enjoy social
experiences in cultural heritage dissemination settings whether they are spatially close to each
other [7, 10, 13, 14] or apart [15, 16].

In previous work, we explored blending individual digital storytelling with social interaction
between visitors that remain close to each other during the experience [10]. In the context of that
experimental design, we wished to facilitate common activities between individual storytelling
sessions which promoted communication and exchange of views between participants. The
results of the design and detailed evaluation verify the efficiency of such approaches in achieving
a deeper level of understanding and engagement with the presented cultural content through
social interaction [10]. In this paper, we present the conceptualization of a novel design approach
for enabling social interaction in cultural heritage settings that utilizes the theoretical framework
of proxemics combined with sensor technology and narrative design. While the majority of this
in-progress work is still at a conceptual level, certain parts have been completed, prototyped
and/or tested as indicated in the rest of the paper. The latter provides a brief introduction to
proxemics in cultural heritage, presents and discusses the technological and narrative scenario
of the application and finally, concludes with future work.

2. Digital proxemics in Cultural Heritage

The term “proxemics” was coined by cultural anthropologist Edward Hall in mid 1960s and
refers to the study of the human perception of space and the culturally dependent ways in
which individuals use distance to achieve certain communication goals [17]. It is also one of
the non-verbal forms of communication alongside kinetics and haptics, while it has received a
plethora of uses and meanings due to the important role it holds in human communication [18].
As physical and digital spaces blend in contemporary life, digital proxemics becomes a fertile
ground for research and practice in digital cultural studies.

2.1. A brief overview of applied proxemics

So far, proxemics has been used in various research directions such as interaction design [19, 20],
collocated interaction [21], games [22, 23], and location-based practices [24]. The most applied
framework of proxemics theory is the concept of four distancing zones which describes the
proximity between individuals depending on the type of their social interaction. Arguably,
those zones are open to interpretation by individuals depending on their personal, cultural and
cognitive baggage. Nevertheless, for practical reasons the four zones are categorized as below:
intimate zone (<0.5m), personal (0.5m-1.2m), social (1.2-3.6m), and public (3.6-7.6m).

Another interesting aspect of proxemics theory describes configuration of spaces that are
either inviting or discouraging individuals from social interaction and communication. More
specifically, the configuration of space can be characterised as “sociopetal”, when it encourages
social interaction, or in the opposite case as “sociofugal” [25, 26]. To the best of our knowledge
this framework has never been utilized in cultural heritage dissemination settings, particularly
alongside narrative design. However, the concept of proxemic distances has been previously



used in designing interactions in museum scenarios [21] and as a spatial configuration approach
for exhibits [27].

2.2. Digital proxemics interaction and system architecture

Despite the breadth of place-based and locative digital storytelling applications in the field of
Cultural Heritage, there is not much in-depth work that examines the narrative design [28].
Do we construct narratives that fit specific locations, exhibits, content, communication, and
socialization purposes; all too critical aspects of providing attractive experiences in the domain?
If so, how do we go about it? How do we ensure that we create meaningful interactive stories
throughout a designated space?

From the outset of this research, the main aim was to create a memorable storytelling
experience around a collection of historic photographs regarding traditional professions around
olive oil production in the N. Aegean, Greece. Our inquiry focused on proxemics to design
visitor movement and interactions (between pairs of visitors and, between visitors and exhibits)
and the type of narratives that would best serve the purposes of the experience. The objectives
of this research project are as follows: a) to design the technical infrastructure to support the
proxemic experience, and b) to design a prototype exhibition space and produce the storytelling
that would fit with the envisaged social and sensory interactions. In the following paragraphs
we describe the basic scenario of our application along with the respective technological and
design decisions.

2.2.1. Basic application scenario

A collection of old photographs depicting traditional professions is placed in the exhibition
space. The photographs are spatially arranged in a meaningful way, according to the main
narrative scenario about the workflow of oil production and its by-products. Each photograph
is placed in a frame on the wall. Each frame has LED strips which can light up different colors
and provide non-verbal guidance throughout the experience.

Drawing from proxemics theory, both the design of the physical and the digital component
of the exhibition followed the sociopetal and sociofugal scheme of interaction. Based on the
scenario, visitors download the application which is designed to accommodate the social and
narrative requirements of visitor pairs. According to the proxemics scheme, visitors are guided
through the storytelling application and the sensory stimuli around the exhibition space.

2.2.2. System architecture and infrastructure

The technical implementation of this proxemic experience is based on technologies locating
the position of visitors and exhibits. The user emits her position through the mobile device,
whether in absolute value or relatively to the exhibits. This way, the system can locate the
user in three instances: a) near exhibits, b) in front of the exhibits, 3) close to other users. The
accuracy of tracking visitors’ position in scenarios where points of interest might be too close
to each other is mostly dependent on the effectiveness of the respective algorithm. Bearing this
in mind, we opted for a suitable approach that enables the envisaged social experience without
stumbling upon technical difficulties.



The architectural schema of the system is presented in Figure 1. In this schema, we represent
two users who participate in the experience, and each carries the following:

1. A mobile device which runs the application
2. An NFC reader integrated in the mobile phone
3. Beacon tags (preferably wearable)

The exhibition infrastructure, apart from the actual curated collection included the following:

4. NFC tags, fixed on each photograph frame
5. Monitor display and sound speaker which are programmed by an Arduino microcontroller
6. Beacons, which are placed in certain locations of interest (i.e. between or next to pho-

tographs)
7. Smart Led strips placed as above

Finally, the infrastructure includes a server and a database, which support centrally the whole
experience. So far, we have only prototyped items 4, 5, 6 and 7 from the above list.

3. Blending in narrative design and spatial configuration

For the second objective, the spatial configuration of the exhibition and the narrative design
were led by the requirements of the proxemic experience (see schematic layout, Figure 2). More
specifically, the experience starts with an introduction to the theme of olive oil production
in the Aegean Island of Lesvos in area A. The audio narrative is common to both users who
listen to it individually through their mobile apps. At the same time, visitors can walk around
a cylindrical stand to observe a collection of old reprinted photographs showing instances of
people working in olive groves. Although in this part of the experience, visitors listen to the
narrative individually, both the configuration of space and the audio storytelling facilitate a
common experience that leaves room for visitors to socialize freely, if they wish to do so. From a
technical point of view, the mobile application is registered at the initiation of the experience to
the control software, which ensures that both users start the experience simultaneously. Next,
it notifies the mobile application to search for the localization markers. From here onwards,
the distance of the mobile device from all the exhibits is calculated throughout the experience.
Each time the device approaches a marker, the mobile application is informed of the proximity
and sends updates to the system.

After area A, visitors are prompted to choose how they wish to proceed with the experience.
This part of the narrative is also experienced individually and builds on perspective-taking in the
story, so visitors can choose between four designated roles by choosing gender (i.e. man-woman)
and type of profession (i.e. landowner-worker). Once the system registers their preferences,
visitors are guided through respective visual cues (i.e. different coloured light coming from
the photograph frames) towards separate exhibits in area B, where they listen to a first person
story about the respective profession by a historic person depicted in the photograph in front
of them. The space itself is purpose-designed with partitions to avoid any social interaction
while each exhibit is placed at sufficient distance to facilitate effective tracking.



Figure 1: System Architecture

In the next stage of the experience, visitors are once more visually guided in front of an exhibit
in area C, where they share a common storytelling experience in the form of a dialogue taking
place between characters that they’ve been introduced to in exhibit area B and are prompted
to interact with one another. The content is activated only when both users approach at the
suggested exhibit which is illuminated with the same colors, as the colors of their respective
role in exhibit area B. Each combination of roles leads to a respective shared narrative which
includes dialogue and reflective discussion sessions based on the perspective-taking approach ??.
In this case, each exhibit stands in an open space welcoming social interaction. Finally, visitors
are once again prompted by the application to freely walk and choose to pause and listen to
separate stories about other professions linked to the olive oil production and its by-products in
secluded spaces, in area D.

The design of the exhibition space is still at a conceptual level while the narrative design,
the final scripts and the production of audio snippets have been completed, integrated in the
Narralive authoring and storytelling platform [29], and Wizard of Oz tested in a temporary
space with the respective curation of reprinted photographs.



Figure 2: Schematic layout of the exhibition space

4. Discussion and Future Work

In this paper, we describe a novel storytelling approach based on proxemic theory and the
conceptual design of the system architecture supporting it. In this approach, both the placement
of the exhibits and storytelling meet two basic conditions: a) alternating between individual-
social interaction, and b) bringing together and pushing apart visitors according to the proxemics
“sociopetal and sociofugal” scheme. In the first case, the configuration of the space, the exhibits,
the digital media, and storytelling create the right conditions for interpersonal and social
interaction of visitors, while in the second case there is an intentional use of all the above to
avoid communication and interaction between visitors. Also, we opted for designing a variation
between communication and interaction scenarios spanning from intuitive exchange of views
based on common stories, to intentional and structured social interactions.

As this is an on-going work, we cannot yet claim to have reached the set goals of this research
project, but we firmly believe that proxemics provides an interesting framework to inform
the design of interactions between people who participate in shared cultural experiences, and
between individuals and exhibits. Therefore, we plan to fully implement the application scenario,
to experiment and expand on the types of storytelling for social purposes, and finally to conduct



a thorough evaluation of the design approach to validate our approach.
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