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Figure 1: Hypercuica in performance.

Abstract

Hypercuica is an augmented percussion instrument developed
from the cuica, an Afro-Brazilian friction drum traditionally as-
sociated with samba carioca. Aiming to expand the cuica’s sonic
affordances, this paper presents a design concept that enables an
embodied and dynamic interplay between instrument and per-
former, mediated through sensors embedded in the cuica. Hyper-
cuica’s system integrates microphones, gravity-sensor data, hard-
ware, software, and mapping strategies for gesture-based sound
modulation, combining the instrument’s acoustic properties with
digital signal processing (DSP). This paper details the technical
implementation created to enable sonic modulation through the
movement of both the instrument and the performer’s body. The
expressive potential of Hypercuica’s sound is explored through
its use in live performance contexts. A design-based research
approach was adopted to iteratively prototype, test, and analyse
the system, which was developed through performance-based
experimentation and informal feedback emerging from public
presentations and workshops.
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1 Introduction

The cuica is a Brazilian friction drum whose sound is produced
by rubbing an internal stick attached to a membrane, while the
membrane itself is manipulated externally. The first author is a
practising musician with over ten years of experience perform-
ing the cuica and other percussion instruments in participatory
samba contexts (rodas de samba), having been introduced to these
instruments through formal percussion training at the Conser-
vatério de Musica Popular Brasileira de Curitiba (CMPB, Curitiba
Conservatoire of Brazilian Popular Music). This sustained prac-
tical engagement has informed both the artistic and technical
approach of the present work.

Figure 2: A cuica. Photo by the first author, 2026.

Alongside this context, the first author’s interest in experi-
mental and electronic music practices motivated the search for
new performative contexts for the cuica. In this regard, augment-
ing the instrument aligns with traditions of hyperinstruments
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[10] in which acoustic instruments are extended through digital
technologies and real-time interaction. The project thus aims to
explore how the cuica’s traditional capabilities can be recontextu-
alized in improvisational settings that combine acoustic gesture,
digital sound processing, and embodied interaction.

This paper presents an overview of the cuica, its precursors,
sonic characteristics, sound-production methods, traditional play-
ing practices, and the organology of friction drums. Section 3
reviews related work on the cuica, digital musical instruments
(DMIs) based on traditional musical instruments, and gesture-
based control of sonic modulation. Hypercuica’s conceptual de-
sign, selected hardware, software, and timbral aesthetics are de-
tailed in Section 4, followed by a discussion of its mappings in
Section 5. Its musical use and interactions with communities are
presented in Section 6.

2 Cuica

Friction drums of vast organological diversity are found across nu-
merous cultures, predominantly on the African continent. How-
ever, the specific subtype with an internal friction stick (a stick
positioned inside the cylindrical body of the instrument) is pri-
marily found in Central Africa and in diasporic regions histori-
cally linked to it—including Cuba, Sdo Tomé and Principe, and
Brazil, where it is found from the north to the south of the country
according to researcher Rafael Galante.

Friction drums with an internal friction stick are
generally characterized by their extremely low—
pitched sound and, in many musical cultures in
Central Africa, are symbolically associated with
the voice of big cats, as well as the voice of the dead
(the “ancestors”). For this reason, in many of these
cultures, when they are played ritually in commu-
nities, these drums are heard but cannot be seen by
ordinary people [6].

Within this organological family, the cuica—formerly known as
puita [6]— is a Brazilian friction drum with a stick—usually made
of bamboo—fixed inside its cylindrical body. It is traditionally
associated with samba carioca and the percussion ensembles
of samba schools in Brazil and worldwide. Sound is produced
by rubbing a wet piece of cloth (often a grosgrain ribbon, as
preferred by experienced players) along the internal friction stick.
This friction creates rapid vibrations that are transmitted to the
drumhead membrane, which can be tensioned by the other hand
to control pitch. Unlike many unpitched percussion instruments,
the cuica can produce distinct melodic lines spanning an octave or
more, depending on finger pressure on the membrane, although
producing the desired pitch demands a precise and sensitive
connection with the instrument.

The cuica’s history, versatility, peculiar timbre, and potential
for inventiveness are key attributes that inspired its choice as
the object of this research. Its characteristic friction-based sound,
together with the unique haptic feedback generated by rubbing
wet cloth against a bamboo stick, offers a distinctive tactile and
sonic experience. Moreover, as noted in studies such as that of
Paulo de Assis, professionally known as Paulinho Bicolor, the
instrument has a range of traditional patterns within samba,
yet remains open to exploratory and extended techniques. This
duality aligns with the experimental concept of this project.

For historical and organological perspectives on the cuica, rele-
vant sources include Galante’s master’s thesis [6]; a documentary
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featuring Osvaldinho da Cuica [12]; the Cuiqueiros blog; the
ongoing book series Cuicas Imortais by J. Muniz and Paulinho
Bicolor [8], which documents the life trajectories and artistic
practices of prominent Brazilian cuica players (cuiqueiros), and
Bicolor’s master thesis [2], which maps information related to
the cuica available in bibliographic sources. Together, these ma-
terials highlight how the cuica has historically functioned as a
source of continuous innovation, with performers developing
new techniques, timbral explorations, and performative strate-
gies in response to evolving musical and social contexts. In this
sense, both samba and the cuica can be understood as inherently
experimental traditions, in which cuiqueiros have long operated
as avant-garde practitioners within performance practice.

3 Related work

Latin American instruments such as the cuica remain marginal
within contemporary solo repertoires [14]. Nevertheless, sev-
eral percussionists—including Caito Marcondes, Simone Sou,
Carlos Stasi, and Marcos Suzano—have engaged with such in-
struments through unconventional and experimental practices.
Within NIME and related research, augmented traditional per-
cussion instruments constitute a well-established field [13, 18],
providing a fertile context for projects such as Hypercuica. De-
spite this broader interest in instrument augmentation, the cuica
itself has received comparatively little focused exploration.

The integration of culturally rooted instruments with digital
technologies is also evident in community-based projects such
as Filipe Calegario and Jodo Tragtenberg’s Batebit and Bongarbit
[1,17], as well as in other NIME and artistic research projects that
explore the augmentation of traditional instruments in contem-
porary performance contexts [7, 11]. These projects exemplify
bottom-up design processes that engage community members
as active participants. In contrast, while Hypercuica shares an
interest in traditional instruments, it was developed through a
practice-based process focusing on iterative experimentation for
solo performance rather than as a collaborative co-creation.

Hypercuica’s use of accessible technologies aligns it with a
broader trend in DMIs that employ mobile phones as sensors for
gestural control [9, 15]. Projects such as Tiago Brizolara’s Elemen-
tal?[3] and Jodo Tragtenberg and Filipe Calegario’s Giromin [16]
have incorporated smartphone motion sensors among other sens-
ing strategies during their development. Similarly, Hypercuica
adopts a wearable model, with the instrument itself becoming an
integrated site for sensing and digitally modulating audio effect
parameters.

Although the cuica remains iconic within samba carioca, Nana
Vasconcelos once observed that the instrument was not made for
samba alone [5]. Musicians such as Airto Moreira, Cyro Baptista,
Edson da Silva, Nana, and Paulinho Bicolor have since pioneered
its use in jazz, blues, and free improvisation. Airto, Cyro, Edson,
and Nana explored the cuica’s natural sound through collabora-
tions with musicians including Miles Davis, Derek Bailey, Quincy
Jones, and B.B. King, respectively. A direct forerunner in the
electronic augmentation of the cuica is Paulinho Bicolor, whose
Cuica Expandida® project systematically explored amplification,
effect pedals, and extended techniques within experimental solo
performance. His work extends to free improvisation, includ-
ing performances with ensembles such as Paal Nilssen-Love’s

!https://cuiqueiros.blogspot.com
2Tiago Brizolara’s workshop at SomaRumor 2021 nov.
3https://cuicaexpandida.wordpress.com/
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