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Abstract. The problem of interaction with large displays in public spaces is 
currently of interest given the large number of displays available in such spaces 
(as lobbies, train stations, waiting rooms, etc.) that are only showing informa-
tion with no possibility to interact with the contents. Several works have been 
developed in order to allow interaction with these displays using technologies 
such as infrared, Bluetooth, GPRS, digital compasses or touch screens. Some 
only intend to provide information, while others emphasize on capturing users’ 
attention eventually leading them to some action. This paper describes DETI-
Interact, a system located in the entrance hall of a University department allow-
ing users to interact with a large display without the need to carry any electronic 
device since a Kinect is used to capture different user’s gestures. In this work, 
special attention was given to another issue intrinsically linked to the presenta-
tion of information on large public displays ‘How to call the user’s attention?’ 
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1 Introduction 

With the reduction of weight and cost of computer and television screens, we are 
witnessing a proliferation of large digital displays in public spaces [1], such as lob-
bies, train stations, waiting rooms, etc. These displays often only show information 
not offering the possibility to interact with the contents. At the same time, new prod-
ucts in the field of human-computer interaction have started emerging, allowing more 
natural user interfaces. Examples of such are innovative controllers, like the Wii Re-
mote, PlayStation Move, Kinect and other less known devices, which have been wide-
ly accepted by the community [2]. Combining these controllers with large displays 
opens interesting new possibilities to address relevant issues in the study of interac-
tion with large public displays, which have been tackled through the use of different 
technologies such as smartphones or RFIDs, implying that users would use some 
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piece of hardware, precluding a more natural and general usage of this type of  
systems. 

This paper describes a project that started by studying different possibilities of in-
teraction with public displays using mobile phones. As a test bed, we developed a 
system running an application to provide useful information for students of our de-
partment deployed in the entrance hall. Despite several differences, since our system 
is currently limited to one display and the main focus of the research is on the interac-
tion, it has some similarities with other public display systems, such as the E-CAMPUS 
project [3].  

Our system, DETI-Interact, has already been through several stages. As mentioned, 
initially the possibility of using smartphones (Android equipped with compass, acce-
lerometer and touchscreen) to control the display was explored, and different interac-
tion techniques were developed and tested [4]. However, given the necessity to down-
load an application into the user phone, the system was underused when deployed for 
real usage. This caused a redesign and a new version of the system was developed 
using a Kinect1 to allow gesture interaction, and was installed in the entry hall of our 
department, providing access to potentially relevant information for those who walk 
in the department, such as faculty members’ contacts, schedules of the courses offered 
at the department, as well as several promotional videos of the department activities. 
This idea meets the issue raised by McCarthy, “how an interactive display can be used 
in the background to enrich casual interactions of the people nearby, by sensing the 
presence of those people” [5]. 

This version is working and was evaluated with our students, and as part of univer-
sity activities promoting science education (such as Science Week and a Summer 
Academy for high school students); however, the environment is error prone, since 
different gestures or movements may be detected (for example other people passing 
by) leading to involuntary interactions. Therefore, in the latest version we used tools 
made available by the Kinect SDK2 (tracking of a particular user, smoothing parame-
ters, etc.) so that the gestures produced where easy to use, but at the same time  
difficult to be replicated involuntary. 

Since the system is deployed in a passageway, an important problem is how to get 
the attention of those passing showing the possibility of interaction. Otherwise poten-
tial users may not realize that the system is interactive. As Agamanolis wrote, “Half 
the battle in designing an interactive situated or public display is designing how the 
display will invite that interaction” [6]. In order to solve this problem a method capa-
ble of capturing the user’s attention to DETI-Interact and to the fact that it is possible 
to interact with it through gestures was devised. 

The system is currently being tested and preliminary results of tests indicate that it 
is already self-explainable and is a viable solution to provide interaction with displays 
in public spaces. 

                                                           
1 http://www.microsoft.com/en-us/kinectforwindows/ 
2 http://go.microsoft.com/fwlink/?LinkID=247735 
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and attention from users, eventually leading them to some action, like making a pur-
chase, by monitoring their interest and trying to lead them into a more attentive stage. 
The Audience Funnel [12] defines six different interaction phases, where two of them 
are taken into account in DETI-Interact: the “Passing by” phase and the “Direct inte-
raction” phase. Thus, to capture users’ attention during the “Passing by” phase, we 
have developed a module whose main focus is to attract people’s attention when they 
pass by our system and, in a subtle way, present the gestures to the users through a 
‘mini-tutorial’. 

As Brignull described, “social embarrassment has been identified as a key factor, 
especially in determining whether people will interact with a public display in front of 
an audience” [1]. To overcome this barrier, it was decided to use the skeleton instead 
of a user’s real image for psychological reasons. 

We have developed a method, whose main focus is to attract people’s attention and 
to present to the user in a subtle way the gestures through a ‘mini-tutorial’ [13].  

 

 

Fig. 7. Calling the users' attention 

When users pass in front of the display, a skeleton that replicates their movements 
is shown (“Passing by” phase [12]) as shown in Fig. 7. It was decided to use the ske-
leton (making use of the potential of the Kinect) instead of a user’s real image for 
psychological reasons [1], as the image of a person projected on a public place may 
cause some discomfort. In addition to the user(s) skeleton(s), a virtual ellipse similar 
to a target appears on the screen. When the user places their feet inside the target, the 
ellipse changes its color indicating the beginning of interaction. This also allows de-
limiting the area where the user should be in order to have better performance. Ac-
cording to the human interface guidelines for the Kinect [9], this device should be 
used in a spatial range between 40cm and 4m away from the equipment, yet we 
reached empirically the conclusion that for the environment of DETI-Interact, the 
appropriate distance is between 1,8m and 2m. 

This approach also allows tracking a specific user, enabling the application to  
respond only to the gestures performed by the user who is inside the interaction area. 

When a user is detected inside this area, a ‘mini-tutorial’ of the application is trig-
gered. A virtual hand is projected over the skeleton’s hand and an area indicating 
where the user should put his/her hand to start the application appears, effectively 
committing to the “Direct interaction” phase [12]. The projected virtual hand matches 
the general cursor of the application; therefore, the user has the perception that he/she 
can control any application with the right hand. 
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or applications, or even provide score rankings for the Pac-Man game, is another 
point we consider important for a future implementation. 

DETI-Interact has been evolving according to the feedback obtained from orga-
nized user tests and from informal feedback given by passersby as it has been running 
for some time; it is a framework that has the potential to encompass much more appli-
cations, and it will continue to be used to study other relevant issues concerning  
interaction with large public displays, as well as to motivate students’ assignments. 
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