
The Music Technology
Group at Pompeu
Fabra University of
Barcelona, Spain
The Pompeu Fabra University was esta-
blished 1990 by the regional government

of the Spanish province of Catalonia with
a vocation for excellence, renewal and

the modernisation of the university
system of Catalonia. The university focu-
ses on social sciences, biomedical sciences
as well as media and communications.
Today, the campus of the Pompeu Fabra
university counts around 10.000 students.  

The Music Technology Group (MTG) of the
Universitat Pompeu Fabra of Barcelona,
part of its Department of Information and
Communication Technologies and of its
Audiovisual Institute, is specialized in
sound and music computing. With more
than 40 researchers coming from different
and complementary disciplines, the MTG
carries out research in topics such as
sound processing and synthesis, music

content analysis, description and trans-
formation, interactive music systems or
computational models of perceptual and
music cognition. 

The MTG wants to contribute to the im-
provement of the technologies related to
sound and music communication, carry-
ing out competitive research at the inter-
national level and at the same time
transferring its results to society. To that
goal, the MTG aims at finding a balance
between basic and applied research and
at the same time promotes interdiscipli-
nary approaches that incorporate know-
ledge from both scientific/technological
and humanistic/artistic disciplines. 

Musical Amoebae 
Electronic Music Instrument Reactable turns Images to Sounds

AVT Best Practice Reactable

The Reactable:
a Table as a Music
Instrument
Digital image processing opens up unli-
mited possibilities to artists, as demon-
strated by the experimental musical in-
strument Reactable, developed by resear-
chers from the University of Barcelona
using cameras from Allied Vision
Technologies.

The Reactable looks like an illuminated,
round table with a diameter of about 1 m
(3 ft.) and a glass top. To operate the
Reactable, various Plexiglas objects are
placed on the table, related to each other
and moved. These objects fulfill different
functions based upon their geometric
shape. For example, square shaped ele-
ments generate basic tones, while round
objects act as sound filters, which modu-
late these basic tones. The symbol on the
selected elements determines the type of
the basic tone and/or the filter; the spe-
cial relationship of the objects to each
other determines the extent to which one
element affects another. A special collec-
tion of symbols was conceived for the
Reactable which meet the system require-
ments for easy and fast recognition. Due
to the fact that they look like one celled

jects. This allows the artist to see the
connections and a dynamic graphic pre-
sentation of the generated sound waves
on the table. The kicker: The musician
can change individual sound parameters
by touching the projected information
with his finger.

organisms, the symbols were given the
nickname "amoebae" by the researchers.

The Reactable projects markings onto the
surface of the table to make the instru-
ment easier to operate. These not only
confirm to the musician that the object
has been recognized by the system, but
also provide additional information regar-
ding the status of the generated tone
and its interaction with neighboring ob-
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Allied Vision Technologies in Spain
The University of Barcelona team was locally advised and supported for the integration
of the AVT cameras by Allied Vision Technologies' Spanish distribution partner Infaimon,
which is also located in the Catalan capital.

Infaimon S.L.
C/Vergos, 55
8017 Barcelona, Spanien
www.infaimon.com

What was critical for implementation,
however, were the image transfer and
processing speeds, as well as the sensiti-
vity of the camera for the environmental
lighting conditions. The instrument must
react very quickly to the commands of
the musician, especially if it is meant to
play in synchronicity with a band.        

With the digital FireWire cameras by
Allied Vision Technologies, we have a
high data rate with more than 60 frames
per second available to us, which makes
the short reaction time of the instrument
possible”, says Jordà. The stability and
reliability of the system is also extremely
important:  A breakdown during a con-
cert  is out of the question.                       

Fast and Reliable:  
FireWire Digitalkameras from Allied Vision Technologies

The Requirements
Alternative technologies would have been
available for this project for determining
the position of the objects on the surface
of the table – such as ultrasound or RFID.
Digital image processing prevailed, be-
cause this technology offers significant
advantages, says Sergi Jordà, director
of the project at the Pompeu Fabra
University of Barcelona: “With a camera
and a constant bandwidth, we can moni-
tor the entire surface, regardless of how
many objects are on the table. In addi-
tion, image processing determines not
only the position of the objects but also
their orientation (rotation) and can
recognize human fingers on the tabletop.
With this, the optical solution offers
many more fine tuning possibilities and
nuances than alternative technologies
and places almost no limits on musical
creativity."

“The AVT cameras are also impressive in
terms of lifetime and stability", say the
researchers. In order to lessen the sensi-
tivity to environmental light, the AVT
cameras work in the near infrared spec-
trum (NIR).
A special LED light is used in conjunction
with a filter on the camera for this.

The Reactable has ambitious image pro-
cessing to thank for the fact that it is so
easy and fun to use:
An Allied Vision Technologies digital
camera monitors everything that takes

place on the table from underneath the
glass plate.
The specially developed image processing
system ReacTIVision analyzes the images
and derives corresponding sound infor-

mation from the position of the objects.
This is then transferred to the speakers
as an audio signal and graphically projec-
ted onto the tabletop.

Digital Image Processing Turns Images into Sounds

Practical Implementation: Hard Test on Björk World Tour

The Reactable is not yet being mass pro-
duced, but the actual prototypes have
proven that the system can also function
reliably in a live concert.
As the first famous customer, popstar

Björk implements a Reactable on the
world tour of her new album “Volta”. In
this way not only does a wider audience
have the chance to get to know the
Reactable; the technical reliability of the

system is also going to be subjected to a
hard test. The goal of the inventors is to
use the public attention to market the
innovative instrument and begin to mass
produce it.
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