eISSN 2317-6377

Looking for a place for Sonification:

Sons de Silicio and the Buzu installation

Julian Jaramillo Arango Cristiano Figueiro
https://orcid.org/0000-0001-5345-8734 https://orcid.org/0000-0003-2766-4010

Pontificia Universidad Javeriana, Dept. of Communication Unversidade Federal da Bahia
jaramillo.julian@javeriana.edu.co cristianofigueiro@ufba.br

Fernando lazzetta Esteban Viveros Astorga
https://orcid.org/0000-0002-7108-0269 https://orcid.org/0000-0003-1688-9628

Universidade de Sdo Paulo Universdade de Séo Paulo

iazzetta@usp.br emviveros@gmail.com

Abstract: This paper discusses the concept of sonification aplied to the Sons de Silicio exhibition and more specifically
to the design of Buzu, an audiovisual installation that generates an auditory image of the S3o Paulo bus transportation
system. Buzu makes perceptible information of both the system’s planning and behavior during a particular week in Oc-
tober 2017. The work is an artistic outcome of the InterSCity project, an inter-institutional research initiative concerning
the Future Internet and the Smart Cities. Along with the discussion of the Buzu creative process we will examine mining
and processing strategies related to the sonification of big data, data-to-sound mapping methods, auditory structure
for displaying the material and the public exhibition of the work in the context of an artistic event.
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PROCURANDO UM ESPAGO PARA A SONIFICAGAO: SONS DE SILICIO E A INSTALAGAO Buzu

Resumo: Este artigo discute o conceito de sonificacdo aplicado a Exposicdao Sons de Silicio e, mais especificamente, o
design de Buzu, uma instalacdo audiovisual que gera uma imagem auditiva do sistema de transporte por 6nibus urbano
de S3o Paulo. Buzu torna perceptiveis as informagdes tanto do planejamento, quanto do comportamento do sistema de
transporte urbano durante uma semana especifica em outubro de 2017. O trabalho é um resultado artistico do Projeto
InterSCity, uma iniciativa de pesquisa interinstitucional sobre a Internet do Futuro e as Cidades Inteligentes. Além
de discutirmos o processo de criagdo do Buzu, nds iremos examinar as estratégias de mapeamento e processamento
relacionadas a sonificacdo de big data, o método de mapeamento sonoro, a estrutura auditiva para exibir o material e
a exibicdo publica da obra no contexto de uma exposic¢ao artistica.

Palavras-chave: Sonificacdo; Big Data; Computa¢do Musical; Arte Sonora; Arte-Ciéncia.
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Sonification is a neologism that indicates the transduction of data, usually numerical, into sound events. The
emergence of the term in the 1990s coincides with what has been called the sonic turn both in academic
research and in artistic production. Jim Drobnick points out that this attention to sound appears simultane-
ously as “a site for analysis, a medium for aesthetic engagement, and a model for theorization.” (Drobnick
2004, p 10). Since then, the use of sound as a means of producing knowledge in science, engineering and
medicine has become recurrent (Bijsterveld 2019), despite the prominence that verbal and visual forms of
representation still exert in these fields. In the territory of artistic creation, the growing production in sound
art attests to the interest in the aesthetic potential of aural practices.

In the field of art, sonification generally implies an association between science and technology within an in-
terdisciplinary approach. Born and Barry (2010), proposed the term art-science to locate this interdisciplinary
association that can be understood from three logics: accountability, innovation, and ontology. This triadic
framework suggests that sonification implies a network of legitimacy exchange between music and science
(Supper 2014), in which each field benefits itself from the activity of the other. Elsewhere, we have summa-
rized these mutual contributions, discussing the relevance of sonification in musical and scientific practices
(lazzetta and Piccinini 2018) (Arangd 2019).

In this article we will approach the intersections between art and science through the perspective of sonifi-
cation. Our main focus is the discussion of Buzu, an installation work based on a process of sonification of
the urban bus network in the city of Sdo Paulo. The work led to several discussions on technical, aesthetic
and conceptual issues related to the approximation between art and science. It was also the starting point
for the exhibition ”Sons de Silicio” that brought together more than 20 works of sound art, in addition to
performances and workshops.

These two endeavours were carried out by NuSom, the Research Centre on Sonology at the University of
Sao Paulo. The projects were developed in collaboration with InterSCity, a collaborative research project
sponsored by the National Science and Technology Institute (INCT) that explores the field of Smart Cities with
research in areas such as High-Performance Distributed Computing and Future Internet (Macédo Batista et al.
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2016). Both Buzu and Sons de Silicio provided a link between sonification and sound art, connecting artists
and scholars interested in acoustic forms of expression.

It is worth mentioning that sonification has been increasingly implemented in projects that shared the chal-
lenge of creating acoustical representations of the city. These projects include the displaying of the London
subway system information with reference sounds (Nickerson et al, 2017), the exploration of mapping tech-
niques used in urban planning and design (Adhitya and Kuuskankare 2011) and the organization of geospatial
data in geographic maps (Brittell 2018). An inspirational project is the Metrosynth (Gover2018) which creates
a sonification system of the Montreal subway system running in HTMLS5.
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The Sons de Silicio exhibition arose from the common interest of some NuSom’s members interested in in-
teractive practices and the development of technologies for artistic creation. These researchers are gathered
in GPI — Grupo de Praticas Interativas (Group of Interactive Practices), one of NuSom groups. GPI’s actions
seek to explore digital prototyping tools for interactive sound devices. The group’s work involves carrying out
practical projects to create mobile and autonomous devices, based on concepts such as Internet of Things,
computational ubiquity and sonification.

During 2018, the GPI sought strategies to approach other groups with similar interests in order to share knowl-
edge about sound generation, processing and interaction. In the process, we found other laboratories at the
University doing research on sound from different perspectives than ours. Subsequently, we contacted other
studios of artists and experimental initiatives based. With that, we became aware of a very diverse and ac-
tive community, interested in ways of producing artistic research with sound. This led us to launch a call for
the Sons de Silicio in October 2018, inviting the community of sound artists to present sound art proposals,
experimental musical presentations and workshops.

Figure 1: The piece R.Scuti (2018) by the Realidades group was the result of collaboration between visual
artists and astronomers

The exhibition was held with the awareness that scientific research should impact a broader sector of the
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population through a wider understanding of its results. Accordingly, the main purpose was to bring the
knowledge produced in the University to the public sphere. The exhibition embraced the artistic results of
research projects, particularly those conducted by the partnership between scientists and artists.

The InterSCity project provided the materials for the development of some artistic works, the exhibition’s
assembly and documentation. The exhibition was the result of a post-doctoral research carried by Julian
Jaramillo with the support of University of Sdo Paulo’s Music Department and Nusom. It was conceived as
the 15th and 16th editions of the ¢Musica? Series. This event is hosted by the NuSom since 20065, cur-
rently featuring musical and sound art works exploring experimentalisms, the critical use of technologies,
the integration among visual, gestural and sonic elements, the adoption of improvisation techniques and the
exploration of performance spaces as discussion and reflection points.

Sons de Silicio was presented in two editions in 2029. The first edition was held between April 1st and 26th
2019 at Espaco das Artes. This large venue had just been opened in the building that previously housed the
USP’s Museum of Contemporary Art for more than 3 decades. The program notes for the exhibition included
the following text:

“Sons de Silicio explores the topic of Experimental Lutherie as a unifying concept for music, visual arts and
computer science practices, as well as a catalyst for innovative modes of experimentation with sound tech-
nologies. During April the Espaco das Artes was the meeting place to reflect on sound, from a perspective
enriched by concepts from different fields of knowledge. The exhibition presents works reinterpreting the
idea of musical instrument, by turning it into machine, device, arrangement, sculpture, interactive system,
resonant structure, data explorer, body extension, channel and experiment” (Arango 2019).

Figure 2: The piece Sonhofonias (2018) by Pedro Paulo Kholer and Julian Jaramillo Arango sonifies the dream
activity data collected by an encephalogram device

In addition to the 24 sound art pieces exhibited at the temporary gallery, 8 activation events where held with
performances and workshops. These events encouraged the visitors to exchange experiences and information
about sound and sound experimentation, by presenting diverse strategies to intersect art and science.

Due to the repercussions achieved by the exhibition, the NuSom group received an invitation to carry out



Arango, Julian et al. 2020. “Looking for a place for Sonification”
Per Musi no. 40, Computing Performed Music: 1-14. e204021. DOI 10.35699/2317-6377.2020.26078

SONS DE SILICIO

LUTERIA EXPERIMENTAL @

MAPA DE MONTAGEM

RN

2] 2] [7]

[1] Mantra [17] Instalagéo Laikabot

[2]Superficies [18] Nylon Bites
Transdutoras [19] Sonhofonias

[3] R. Scutti [20] Delfina

[4] Buzu [21] Mabile de vaca morta 15 13
[5] Fake News

[6]Deslocamentos
[7] Realidade Virtual
[8] Riscare

[9] Telefone sem fio m

[10] Red Line

[11] Voces Policromdticas @
F[12] Objeto Estético Sensivel

[13] Libera

[14] Intersecgées

[15] Opus V

[16] Constante Eldstica

Figure 3: Map of the Sons the Silicio first edition setting up, which was held at the Espaco das Artes of the Sao
Paulo University

at second edition of Sons de Siliicio in another dependency of the USP. A handful of press reports helped to
advertise the exhibition (Passarinho 2019; Souza 2019; Arantes 2019; Santos 2019).

The second edition of the exhibition took place between the 9th September and the 12th December 2019.
During these 3 months, the space was activated on 7 occasions serving to exhibit 17 works assembled on the
second floor of the Centro Universitario Maria AntoOnia, a cultural facility that also belongs to USP which is
located downtown Sao Paulo.

The new exhibition space brought several challenges to the organizing team. Among them it is worth men-
tioning the limitation of physical space that led the curatorship to renegotiate with some artists new versions
that were in accordance with the available space. Of these, it is worth mentioning the work Transdugdes by
the Alessandra Bochio and Felipe Merker who now presented a further development of the work Deslocamen-
tos shown in the first edition. It is important to mention the historical relevance that Maria Antonia’s space
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Figure 4: Poster of the Sons the Silicio seconds held at the Centro Universitario Maria Antonia of the S3o Paulo

University

occupies in the Brazilian political trajectory, having been the scene of armed struggles by students against the
military dictatorship. This past encouraged the group to add the work Rddio Libertadora [Liberation radio] by
Cristiano Figueird and Reverberagdes do Silenciamento [Reverberations of Silencing], a collaborative creation
by the members of GPI-NuSom, Cristiano Figueird, Esteban Viveros, Fabio Martinele, Pedro Paulo Santos and
Vitor Kisil. This installation, proposes a meeting space between the exhibition and the building that housed
the exhibition during those 3 months.

The work Rddio Libertadora is inspired by a direct action that took place in 1969 as a protest against the actions
of the military dictatorship in Brazil. In this action, the national radio was invaded and its transmission space
hijacked for the broadcast of a revolutionary manifesto written by Carlos Marighella. The installation used a
short-range FM transmitter to broadcast a remix of the original audio with electronic beats. The installation
Reverberagdes do Silenciamento was a collective creation that explores a physical and/ visual representation
of the movement generated by the sound waves. A steel spring is suspended and attached to a loudspeaker
that reproduces audio at low frequencies below the listening threshold. The audio is the recording of a voice
reciting the names of dead and missing people during the Brazilian military dictatorship. This audio was
transposed to the sub bass and moves the suspended spring resulting in a movement that gives form to a
violent silencing. Both works go beyond the idea of experimentation in lutherie and sonification techniques
for a free poetic association of sound art with the collective traumas derived from the military regime.

Seven exhibition activation events were held with workshops and performances exploring digital lutherie
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