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t. Digital art installations 
an often gain from the 
apability ofdete
ting the presen
e of people observing them. With this information,the artists 
an enhan
e the experien
e of whom intera
ts with their work.While this dete
tion 
an be made by means of web 
ameras or sensors,these systems are generally di�
ult to implement for people with a lowknowledge of programming. We propose a system that uses bluetoothto do this dete
tion and allows easy integration with appli
ations oftenused by digital artists. The system also allows users to intera
t with theinstallation using their mobile devi
es. It's intended to be used in artinstallations by digital artists who wish to give their audien
e a new wayto intera
t with their pie
es.1 Introdu
tionDigital art installations 
an often gain from the 
apability of dete
ting the pres-en
e of people observing the installation. With this information, the artists 
anenhan
e the experien
e of whom intera
ts with their work. Sometimes, dete
tingthe presen
e of people is even the only way to implement the 
on
eptual meaningof the work of art.There are many ways to dete
t the presen
e of people near an installation. We
an use web 
ameras with more or less advan
ed dete
tion te
hniques, or a widerange of general purpose sensors 
ombined with sensor 
ontrol interfa
es like theiCubeX system [3℄. Implementing these solutions, however, is a distra
tion tothe artist from more important aspe
ts of the installation. Often, these systemsmean building spe
ial stru
tures to position web 
ameras and sensors and haveto be �ne tuned to every lo
ation.We propose a system for dete
ting the presen
e of people by dete
ting thepresen
e of bluetooth enabled devi
es. Our system allows easy integration withappli
ations used for building digital art installations, namely by our studentshere at the S
hool of Arts. The system is 
alled �Digital Arts' Bluetooth � DiA-Blu�1.1 More information about this proje
t 
an be obtained on the proje
t website athttp://
itar.u
p.pt/diablu or http://soundserver.porto.u
p.pt/diablu



Our goal is to develop a system that is easy to use and integrate with otherappli
ations, like Flash [4℄, Pro
essing [2℄, Max/MSP [1℄, Pure Data [5℄, et
, byusing the widely used Open Sound Control [6℄ (OSC) proto
ol.Besides allowing the dete
tion of bluetooth devi
es, the DiABlu System willalso allow users to intera
t, through their mobile devi
es, with the installation.Throughout this paper we use the names of the main 
omponents of theDiABlu system, with the following meaning:Target Appli
ation The appli
ation that is developed by the �nal user andthat needs information about bluetooth devi
es. This appli
ation 
an bedeveloped in Max/MSP, Pure Data, Pro
essing, Flash, or any other envi-ronment that supports the Open Sound Control (OSC) proto
ol.DiABlu Server The base DiABlu appli
ation that 
onne
ts to the Target Ap-pli
ation and provides information about the nearby bluetooth devi
es.DiABlu Client Mobile appli
ation that 
onne
ts to the DiABlu Server andallows the user to input keystrokes and text messages that will be deliveredto the Target Appli
ation.The remainder of this paper is organized as follows: in se
tion 2 we explain the
omponents of the DiABlu system and how they 
ommuni
ate between them-selves; se
tion 3 des
ribes some typi
al use 
ases of the system; �nally, se
tion 4,
on
ludes.2 DesignThe general ar
hite
ture of the DiABlu System is given in Fig. 1.

Fig. 1. DiABlu's system ar
hite
ture



2.1 DiABlu ServerThe DiABlu Server is the 
ore of the DiABlu system. This appli
ation is responsi-ble for dete
ting nearby bluetooth devi
es and informing the Target Appli
ationof the number of present devi
es and their IDs and names.Basi
ally, the DiABlu Server performs the following a
tions:1. S
an the environment for the presen
e of bluetooth devi
es.2. Inform the Target Appli
ation of the nearby devi
es.3. A

ept bluetooth 
onne
tions from devi
es and re
eives data (keystrokes andtext messages)4. Inform the Target Appli
ation of the data re
eived.All 
ommuni
ation between the DiABlu Server and the Target Appli
ationis made using the Open Sound Control[6℄ (OSC) proto
ol.2.2 DiABlu ClientThe DiABlu Client is a mobile appli
ation developed in Java ME for devi
es thatsupport the MID pro�le plus the bluetooth Java API. This appli
ation allows thehandheld user to intera
t with the Target Appli
ation via the DiABlu Server.At this time, the intera
tion is limited to keypresses, i.e., the DiABlu Clienttransmits the 
odes of the keys the user has pressed to the DiABlu Server,whi
h, in turn, will transmit them to the Target Appli
ation.The DiABlu Client is a general appli
ation, in the sense that it is independentof the Target Appli
ation. Basi
ally, it allows the user to:1. Dis
over nearby DiABlu Servers and 
onne
t to one. This makes it possi-ble for the user to 
hoose to intera
t with one from a number of nearbyinstallations.2. Send a text messages to the Target Appli
ation.3. Send keystrokes to the Target Appli
ation.2.3 Target Appli
ationThe Target Appli
ation is any appli
ation, developed by the �nal user of the Di-ABlu System, that is 
apable of re
eiving data via the OSC proto
ol. The TargetAppli
ation re
eives updated information about the names, IDs and number ofbluetooth devi
es near the 
omputer running the DiABlu Server. It also re
eivesthe key 
odes that a given DiABlu Client's user pressed while 
onne
ted to theDiABlu System.3 Usage S
enariosThere are three typi
al high-level use 
ases for the DiABlu System:



No Intera
tion In this use 
ase, the Target Appli
ation only needs to knowhow many devi
es there are in the vi
inity and/or their names. The instal-lation does not have any dire
t intera
tion 
apability, it just rea
ts to thepresen
e of bluetooth devi
es.Shared Intera
tion This use 
ase represents all appli
ations that besides re-a
ting to the presen
e of bluetooth devi
es, allow their users to dire
tlyintera
t with the appli
ation. Intera
tion is done by means of the DiABluClient appli
ation, that must be installed in the devi
e and is limited tosending keystrokes and text messages. There are no restri
tions, imposedby the Target Appli
ation, on the number of users that may be intera
tingsimultaneously with it.Ex
lusive Intera
tion This is similar to the Shared Intera
tion use 
ase, ex-
ept that the Target Appli
ation limits the number of users dire
tly inter-a
ting to one. This is a typi
al use 
ase for navigational interfa
es in whi
hat most one user may be navigating at a time.4 Con
lusionThis paper presented the DiABlu System, a bluetooth dete
tion and intera
tionsystem for the digital arts 
ommunity. We have des
ribed the general fun
-tionality and ar
hite
ture of the system and typi
al use 
ases for this kind ofappli
ation.We plan to use the DiABlu System on proje
ts developed at the S
hool ofArts to gain experien
e and insight on the kind of fun
tionality needed by ourusers in order to further develop and enhan
e the system.Referen
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