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Abstract 
I briefly present two completed and one on-going 
research studies that seek to use existing mobile, 
personal devices to support heads-up interaction that 
engages users with the world and others in it, rather 
than the device they are using. Each outline both how 
the design and modality of interaction employed can 
influence how face-to-face interaction can be supported 
through devices. 
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Introduction 
The increasing use of mobile devices can negatively 
impact our relationship with the world and each other, 
and can cause situational and social isolation. However I 
argue, it is not the devices themselves that cause such 
issues, but rather the goals of the applications 
developed for them, and the modalities (vision, speech, 
audio, etc.) that we use for interaction, that afford 
situational and social isolation.  Considered as such, we 
should look at how the scenarios of use and modalities 
that we employ can support face-to-face interaction 
more.  
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In this paper I will briefly outline two completed studies, 
and one study currently underway that seek to use 
these potentially isolating technologies to engage more 
fully with the environment and those within it. 

Virtual Excavator 
Virtual Excavator [6] was a system, running on an 
iPhone, to provide engaging exploratory experiences at 
rural archaeological sites.  In the UK there are many 
such sites that, because of their rural location and 
limited visual remains, have only a few signs to 
contextualize them for visitors.  Virtual Excavator 
provided a virtual 3D audio environment that could be 
overlaid on the physical site, providing an environment 
designed to pull users around the site, without 
distracting them from the (limited) visual stimuli of the 
site they were on.  Virtual Excavator supported the 
interaction with virtual archaeological finds that could be 
dug up by physically shaking the device, virtual actors 
that would appear in the 3D audio space and contextual 
audio designed to pull the user around the site.  Whilst 
each had associated visual information, our goal was to 
understand the role of audio augmentation. 

Virtual Excavator was evaluated with a group of primary 
school pupils. All found it engaging and interesting. 
However we also identified how elements of the 
application exposed interaction amongst participants. 
The virtual excavation of artefacts turned the system 
into more of a game for participants, with each wanting 
to uncover all of the virtual finds. But the ability to 
explore “heads up” also provided opportunity for more 
“social” interaction with each other. This included both 
comparing finds with each other, but extended to using 
the audio as shared context to “hunt” for finds in packs 
(see Figure 1), where participants would come together 

to find artefacts before dispersing. Participants would 
also “stalk” other participants hoping they were closing 
in on a find. In these cases it was the audio that 
supported heads-up interaction within the environment.  
The audio provided a shared understanding of what 
others were listening too. This allowed interpretation of 
others physical acts (see Figure 1) and supported the 
forming of the groups.   

 

Figure 1: An example from Virtual Excavator where participants 
engaged in "pack hunting" using the 3D audio as a shared 
beacon to find an artefact. Once this is discovered it is shown 
on the display.  

DigiGraff 
Digigraff [7] was an attempt to consider the role of 
geographical location within social media. Increasing 
amounts of Social media are being geo-tagged: having a 
location added automatically when the media is created. 
However, as this location is automatically appended, the 



 

relationship between the media and the location of its 
creation is unclear. A user may simply happen to be in a 
location when creating a status update, and that update 
has no real link with the location where it was created.  

DigiGraff was a social network that used a location-first 
approach, and was strongly based on the affordances of 
graffiti. Users created sketched tags on an iPhone screen 
and then transferred them to a location in the built 
environment. Tags could only be created or viewed 
when the user was in the same physical location the tag 
was created in.  As such media was strongly linked to 
location. To further the sense that media was located in 
a location, we used a pico-projector attached to the 
phone to project the tags when viewed (see Figure 2). 

We evaluated DigiGraff over a two-week period with a 
mix of participants who did and did not know each 
other. Participants were encouraged to use the app as 
and when they linked. Although not strictly face-to-face 
interaction, participants described how they used the 
environment as a shared message board and Q&A 
service to place tags and then answer or modify the tags 
that others left there.  As such the system promoted the 
use of social interaction amongst strangers in the 
environment. The projector itself also contributed to 
social interaction. Participants discussed how, when with 
friends who were not DigiGraff users, the projector 
helped to share information.  It being described as a 
convenient way to show a tag to others without the 
need to crowd around a phone screen. This last point 
being a common argument for portable projection [2]. 

Digital Aura 
In the currently underway study we expand on the use 
of modalities and technologies to support face to face 

interaction, by considering how a person should be 
represented when viewed through AR technology (e.g. 
such as Google glass). In the same way as a person 
may reflect his or her personality via clothes, bags and 
accessories, a digital aura represents aspects of his or 
her online identity – derived from digital and social 
media - in the physical world.  Our ultimate goal is to 
determine if such presentation can support serendipitous 
connections between people in the everyday urban 
environment.  Whilst social (e.g. Facebook) and digital 
(e.g. Netflix) media services develop algorithms to 
support online connections between people, there is 
little support to use existing digital media to provoke or 
support connections in the physical world or via face to 
face interaction. 

Existing research indicates that such sharing may 
provoke interaction. Voida et al. [8] investigated the 
sharing feature of personal music libraries in the iTunes 
desktop application within a large company. They 
identified instances of users browsing colleagues’ 
libraries to understand them, or using iTunes as a way 
to form or re-enforce impressions of new colleagues. In 
a study of how people shared physical photos, van 
House [5] identified that images displayed in a home 
were curated to be “conversation pieces” with visitors. 
However, as media increasingly goes on-line and we 
subscribe for access to it, it becomes hidden behind 
password protected computer systems that negate our 
ability to present aspects of ourselves through its 
presentation. Surfacing and exposing our media as part 
of a Digital Aura has the potential to support the 
“common ground” necessary to support interaction, 
especially between people who are initially strangers 
[1].  However, exposing media carries risks. As people 
are multifaceted [3], they attempt to present different 

Figure 2: An overview of DigiGraff. Users 
sketch tags on a touch-screen before 
attaching them to a location in the world. 
Tags can then be viewed or modified by any 
other user. Tags are projected into the 
environment when viewed. 



 

roles (faces) at different times and with different people. 
Our clothes, dress, and other things we carry (including 
a Digital Aura), both defines and legitimizes our role to 
those whom we interact with [4].  

Whilst the presentation of a digital self in the physical 
world carries great potential to provoke and support 
face-to-face interactions, there is also significant 
potential to undermine it. Understanding the possible 
media, context, and presentation modalities is important 
to design Digital Auras that support, rather than 
undermine, face-to-face interaction.  

Discussion 
The two completed and one currently underway study 
highlight that it is not the devices themselves that act to 
isolate us from the environment. Both DigiGraff and 
Virtual Excavator were designed for single user mobiles, 
but the modalities we used afforded interaction with 
physically co-present others through those modalities.  
By considering that existing applications afford the social 
and situational isolation that we often consider to be 
“bad” or undesirable, we can begin to consider the 
affordances of other modalities (such as audio and 
projection) as well as how existing media (such as social 
and digital media) may be made more useful within face 
to face interaction, and uncover the affordances of 
mobile personal devices to engage with others in the 
nearby environment and in face to face situations.   
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