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Abstract

This paper reports on a two-month artistic residency at the Paco
do Frevo in Recife, Brazil, in which musicians and dancers rooted
in frevo and Afro-Brazilian traditions explored the Giromin—a
wearable Digital Dance and Music Instrument (DDMI) developed
over fourteen years. Rather than a technical evaluation, the study
documents the contradictions, confluences, frictions, and open-
ings that emerged when this interface entered embodied practices
that precede and exceed the usual NIME ecosystem. Using Re-
flexive Thematic Analysis of six in-depth interviews, we identify
six themes: the body as interface, tension between programming
and creation, tradition as resource rather than barrier, simplic-
ity as strategy for mastery, technical limitations as experience
shapers, and adoption and future imaginaries. The discussion
unfolds three further contributions: two incompatible ontologies
of instrumentality surfaced by the encounter; an architecture that
carries ideological assumptions its performers did not share; and
the finding that dual proficiency in music and dance constitutes
structural access to this DDMI—a condition that Afro-diasporic
Brazilian traditions, where music and body are inseparable, are
structurally positioned to meet. The residency did not resolve the
distance between the Giromin and frevo. It made that distance
productive.
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1 Introduction

We write this paper from Recife, Pernambuco, Brazil, home of
frevo and many other Afro-Brazilian musical traditions. It is diffi-
cult to convey the aliveness and force of these cultural practices
to a NIME audience that has, for the most part, not had the op-
portunity to experience them. We believe they cannot be fully
understood without having lived them—particularly for readers
who lack a reference point for living musical traditions that have
actively resisted globalized cultural homogenization. When we
speak of popular culture here, we mean neither pop stardom nor
folk preservation: we mean a third dimension of artistic life, one
that is communal, street-level, multigenerational, and stubbornly
rooted in the territory. We will try to make that dimension as
legible as possible.


https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode

NIME 26, June 23-26, 2026, London, UK

In 2006, Frevo was recognized as an intangible cultural heritage
of Brazil by IPHAN [16]; in 2012, it received UNESCO World Her-
itage status . It exists in three forms: frevo de bloco, frevo-cangdo,
and frevo de rua, the fast-paced instrumental street frevo per-
formed by marching brass-and-percussion orchestras and danced
by passistas—the acrobatic frevo dancers whose vocabulary of
spins, kicks, and low-to-the-ground sequences constitutes one
of the most technically demanding solo dance forms in Brazilian
popular culture. Frevo de rua is the form at the center of this
study 2.

What these designations can be misleading is that frevo is not
a heritage to be preserved—it is a living practice in continuous
transformation. It is performed year-round in schools, rehearsal
studios, street processions, and concert stages. New compositions
and arrangements are written and played every year, and the
tradition is multigenerational: children and elderly people play,
sing and dance it. It is a tradition deeply tied to the past, while
being made now, while being constantly reinvented.

This vitality is inseparable from frevo’s origin. Between 1905
and 1915, military dobrados, polkas, maxixes, and popular song
forms were reprocessed in the streets of Recife until they be-
came frevo [11]>. Dance and music are inseparable in the his-
tory of frevo. It was iteratively developed in a body-sound feed-
back loop: capoeiristas, workers, and freedpeople would leap in
front of the brass bands during Carnival processions; the exciting
brass chords resonated in their muscles and these would inspire
new arrangements and compositions. The capoeira fight moves—
adapted to the march rhythm and disguised from police as dance
steps— evolved into the vocabulary of frevo dance. The capoeira
ginga, its floor-low acrobatic sequences, and the Afro-diasporic
rhythmic groove were not grafted onto frevo later: they are its
constitutive material.

The word Frevo is a variation from “fervo”, which means boil-
ing, and it is the result of this friction. Frevo is not a tradition that
was once pure and later became mixed. Its impurity—or better,
its confluéncia® [12]—is the condition of its existence.

This matters for reading this paper. A NIME audience trained
in experimental Western music aesthetics might approach “tradi-
tion” as something static, bounded, and fragile. Frevo and most
Latin American traditions refuse that frame. It is a practice shaped
by centuries of collision, appropriation, and reinvention—one
that has already metabolized many forms of cultural contact. The
question is not whether it can absorb new technologies, but on
whose terms that contact occurs.

The Giromin residency was organized within this embodied
cultural environment. Instead of testing a digital instrument in a
controlled laboratory setting, we invited musicians and dancers
rooted in frevo and Afro-Brazilian traditions to experiment with
the Giromin (Figure 1 and 3) over a two-month residency, ex-
perimenting and performing with it. The objective was not to
measure efficiency or task completion, but to observe how a
wearable gestural instrument would be interpreted, appropriated,

!A video produced by UNESCO and NHK is available at https://www.unesco.org/a
rchives/multimedia/document-3917

2While reading this paper, please open this playlist https://open.spotify.com/playlis
t/4Djq6xekQ3s80nOCHkyMR9?si=45ccf340093f42dc to listen to some Frevo de Rua
3The emergence of frevo from military brass and Afro-diasporic street culture
resembles in several respects the formation of jazz in New Orleans.

4 Confluéncia, literally “confluence,” is a concept developed by the Afro-Brazilian
thinker Antdnio Bispo dos Santos to describe the encounter between different worlds
that preserves the distinctness of each, as opposed to synthesis or assimilation. It is
discussed further in Section 7.
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resisted, or transformed by artists whose practices precede and
exceed digital musical interface culture.

The Giromin was previously conceptualized within the frame-
work of Digital Dance and Music Instruments (DDMI) [45, 47],
instruments explicitly designed to bridge dance expressivity and
musical instrumentality. Earlier work positioned the Giromin
within the intersection of Digital Musical Instruments (DMI) and
Interactive Dance Systems (IDS), arguing that both paradigms
leave gaps: DMIs often prioritize sonic control over corporeal
expressiveness, while IDS frequently privilege movement analy-
sis without instrumental musical agency. The DDMI framework
proposed a conceptual architecture combining gestural sensing,
multi-layer gesture processing, mapping strategies, and feedback
loops between body and sound.

However, while previous publications focused on conceptual
and technical design, this study shifts the center of gravity toward
lived experience: what happens when such an instrument enters
the bodies of artists whose practices precede and exceed the
NIME ecosystem? What does the instrument do to frevo—and
what does frevo do to the instrument? What values are inscribed
in the instrument’s architecture, and how do those values shape—
or collide with—the musicians’ and dancers’ ways of moving,
sounding, and knowing?

This paper contributes to NIME 2026’s Communities theme by
presenting an artistic process report from a residency involving
musicians and dancers who are not part of the NIME academic
community, nor affiliated with the experimental Western art mu-
sic traditions that are often represented in NIME research. Rather
than positioning cultural tradition as a site of technological re-
sistance, we document the appropriations, limits, frictions, and
openings that emerged when this sonic interface entered the prac-
tices of musicians and dancers rooted in frevo and Afro-Brazilian
traditions—what it made possible, where it fell short, and what it
could not yet become in their hands.

2 Background: From DDMI to Situated
Practice

The Giromin originated from research on body expressivity in
Northeastern Brazilian music scenes [2]. Earlier interviews with
musicians from Recife indicated dissatisfaction with the invisi-
bility of gestures in electronic performance contexts. The DDMI
framework [48] provided the conceptual grounding: a wearable
gestural interface capable of capturing full-body movement and
mapping it to sound, explicitly considering both musical instru-
mentality and bodily expressivity.

Development began in 2014 and has gone through multiple
iterations (Figure 2), always under material constraints and with-
out sustained institutional funding. Prototypes were built in per-
sonal workshops, Fab Labs, and partner spaces using locally
available components. The first prototype (v0.1) used Arduino
and XBee modules as a MIDI sequencer triggered by torso angu-
lar positions. Subsequent versions adopted a gambiarra approach
[46]: v0.2 repurposed smartphones as motion sensors; v0.3 and
v0.4 adopted mass-produced ESP32 and M5Stick development
kits after custom PCB manufacturing proved economically un-
feasible.

Early performances, such as Gira (NIME 2019) [47], explored
continuous rotational gestures: spinning movement modulated
arpeggiator tempo and lighting speed. These contexts were close
to experimental music aesthetics — continuous, latency-tolerant,
primarily involving the instrument’s creators.


https://www.unesco.org/archives/multimedia/document-3917
https://www.unesco.org/archives/multimedia/document-3917
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Figure 2: Giromin prototypes, clockwise: v0.1, v0.2, v0.3 in
the Gira performance (NIME 2019) and v0.4 in the perfor-
mance "Now and Wait do not Confabulate" by lara Izidoro.

A decisive shift came through an installation commissioned
for Lia de Itamaracd, a master ciranda artist from Pernambuco,
in 2022. To map aerial percussive gestures to discrete sample
triggers, a peak detection module was developed identifying
local maxima in the gyroscope signal and ring a MIDI event at
the moment of highest angular velocity. Transplanted into the
residency version of Giromin the day before the rst session,
this module proved essential in the frevo and Afro-Brazilian
dance context: foot strikes and percussive body gestures could
now trigger discrete sounds rather than modulate continuous
parameters, making the instrument signi cantly more expressive
for performers whose tradition is built on struck rhythm.
Technically, Giromin v0.5 is a wireless wearable IMU device
running Madgwick's sensor fusion algorithm2fd on an ESP32
microcontroller. It extracts continuous orientation data along- Figure 3: Giromin v0.5
side discrete peak detections in raw accelerometer (linear) and
gyroscope (angular) signals, using a noise-gate threshold and a
con gurable debounce window. Gestural descriptors are trans- researcher that, when used by the resident artists, repeatedly in-
mitted via Wi-Fi/OSC and mapped to Ableton Live parameters terrupts the shared embodied states that take time to rebuild. The

through a custom Max patch. gambiarra logic if it works well enough, there is no pressure to
improve it meant this friction accumulated invisibly until it had
2.1 Gambiarra and Time to be absorbed by others. A more uid recon guration interface

It is important to point out to foreign readers that gambiarra is a precondition for genuine collaborative experimentation.

[4€ is not hacking in the engineering sense, nor the ideological
frugality of free software culture 85: it is the everyday creative 3 Related Work

practice of making things work under real constraints oftimeand 3.1 Wearable Sensor-Based Instruments for
material resources. In Global South academic and cultural con- Dance and Music

texts, time to learn or develop the best or most e cient solution

is not always available. In this sense, gambiarra is also an episte-
mological standpoint that allows us to overcome perfectionism
and embrace unstable but good-enough solutions.

The Giromin software re ects this honestly: Wi-Fi transmis-
sion ran without latency or jitter optimisation because it felt
responsive enough for artistic creation; a standalone Max patch
communicated with Live via MIDI rather than Max for Live be-
cause it already worked and avoided an additional learning curve.
The logic is simple if it resolves the problem, the pressure to . .
replace it never builds and the patch carried twelve years of 3.2 Mapp'”g S_trateg|es and Gesture Sound
accumulated decisions that were easier to inherit than to rewrite. Relationships

This architecture carries a cost in collaborative contexts. Any Existing frameworks conceptualize gesture-to-sound mapping
change to the sensing logic requires stopping the creative process through taxonomies of activation and modulatiod$, embodied

entering MIDI Map mode, retransmitting the target CC, select-  cognition [49, and body-space-time dimensionS|[ McPherson
ing a new destination parameter a sequence built for a solo et al. [2§ further argue that mapping is not a neutral technical

Body-worn inertial sensors for musical and dance performance
have been explored for nearly three decad&sl[3 18 19 31, 36.
Todoro and colleagues 43 44 are particularly relevant, ad-
dressing IMU-based wearables in joint dance and music contexts
a framing closely aligned with Giromin's. It is also interesting
to point out that accelerometers and gyroscopes are among the
most widely adopted sensing components in NIME literature for
some time [30].
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operation but a technoscienti ¢ practice embedding ideologi-
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A complementary body of work has begun to articulate per-

cal assumptions: a preference for high-dimensional parameter spectives from the Global South. Wong-Villacres et &[ writ-

spaces, representational stability, and unidirectional signal ow
from body to sound. These assumptions were visible in Giromin's
architecture, yetin practice, the residency revealed that they were
secondary concerns. Performers' priorities shifted toward scenic
and performative strategies the beauty of a gesture, its light-
ness or weight, the freedom to move without anticipating sonic
consequences rather than toward optimizing the mapping itself.
Mapping provided a technical vocabulary; the residency showed
that this vocabulary was insu cient to capture what performers
were actually negotiating.

3.3 Digital Instruments in Cultural and
Traditional Contexts

A smaller but growing body of work examines digital instruments
within speci c cultural traditions including Korean dance [L§,
Indian classical musicl[9 37, and Argentine Tango3g§ show-

ing that situating instruments within living practices reveals
important aspects about the social life of musical instruments be-
yond their technical engineering. The present study extends this
line of inquiry into Northeastern Brazilian traditions, responding
to calls for culturally diverse NIME research [26, 32].

Figure 4: Session on November 15, 2022, with Aisha
Lourenco and Orun Santana, coordinated by Jodo Tragten-
berg and Miguel Mendes (photo by Jodo Tragtenberg).

3.4 Socio-Cultural Dimensions of Digital
Instrument Design

Recent NIME studies have increasingly recognized that digital
musical instruments are not purely technical artifacts but socio-
cultural ones. Tahiro8lu and Magnussod( frame this as a
disciplinary turn, arguing that DMI research must account for
the social, cultural, and political conditions in which instruments
emerge and circulate. Water8(] develops this perspective theo-
retically, proposing that instruments become musical through en-
tanglements with communities, traditions, and shared expecta-
tions, not through technical speci cations alone. Magnuss@aj[
extends this argument historically, showing that instruments mi-
grate across socio-technological conditions, evolving through
cultural negotiation rather than engineering optimization. Hayes
and Marquez-Borbon14 sharpen the political dimension, call-
ing on the NIME community to confront its own epistemological

assumptions and examine whose knowledge, aesthetics, and bod-

ily practices are validated within the eld. However, these critical
frameworks remain largely anchored in European and North
American institutional contexts.

ing from HCI, propose horizontality as a design principle grounded
in Latin American practices, arguing that Southern epistemolo-
gies constitute generative design frameworks rather than mere
sites of technological application. Within NIME, the concept of
gambiarra and Technovernacular Creativity was defended not
simply as improvisation under constraint, but as an alternative
cosmotechnics46. Rather than understanding technology as
the linear application of universal engineering principles, this
perspective frames gambiarra as a situated mode of technological
world-making, where industrial artifacts are repurposed, reinter-
preted, and reassembled according to local material conditions,
cultural logics, and collective needs. In this sense, gambiarra
operates as a Southern cosmotechnics: it recon gures the rela-
tionship between knowledge, materiality, and instrumentality
by foregrounding adaptability, relationality, and resourcefulness
over optimization and standardization.

As described in the instrument's development history (Sec-
tion 2), the Giromin itself was built under gambiarra conditions
not as an aesthetic choice, but as a structural consequence of
limited funding, fragmented time, and institutional precarity. We
do not wish to romanticize this: gambiarra is not always freely
chosen. It is often the only available path, and the constraints
it imposes carry real costs that are unevenly distributed across
practitioners.

The present study extends this trajectory by examining not
the design process itself because that process is not nished and
has already lasted 14 years but the moment of encounter: how
an instrument with a satisfactory degree of completeness, itself
epistemologically grounded in gambiarra practice and Southern
cosmotechnical conditions, is negotiated by artists rooted in Afro-
diasporic Brazilian traditions. Rather than treating adoption as a
question of usability alone, we investigate how embodied cultural
vocabularies, local performance practices, and situated techno-
logical imaginaries actively mediate the instrument's meaning
and potential futures.

4 Residency Context

The residency took place from November 7 to 26, 2022, at the
Pago do Freva in Recife a cultural institution dedicated to the
preservation and di usion of frevo, housing a museum, class-
rooms, studios, and an auditorium. This was not Giromin's rst
appearance at the Paco: the instrument had been presented there
in earlier public contexts by the rst and second authors together
with the two sound designers of the residency in 2°L.énd 2017,
giving the residency a character of return and continuity rather
than rst encounter. Following the 2017 presentation, the rst
two authors and the sound designers were invited to perform
at the o cial opening of the Recife Carnival in 2018 the main
stage at Marco Zero alongside Quinteto Violado, one of the
most celebrated musical groups in Brazilian northeastern cul-
ture. In that performance, alongside the Giromin, the Pandigh [
and other instruments developed in the research group were
also featured. This invitation was not a gesture of institutional
hospitality toward outside researchers; it was a recognition that
this work belonged, in some form, to frevo's ongoing process
of self-renewal. Frevo is a tradition so permeable, alive, and in

Shttps://pacodofrevo.org.br/

6A video of the full performance is available at https://youtu.be/RHjODYCaLjU

A description of the instruments used is available at https://youtu.be/FDaQaRtYI2l;
a recording of the full performance at https://youtu.be/NGQXttTvZLo
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