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Figure 1: The Skateboard Embaire being played

Abstract
Digital musical instruments (DMIs) have a high degree of flexi-
bility of form, sound and materials, and a unique ability to create
cultural continuity between traditional and contemporary musi-
cal practice. In this paper we demonstrate this concept through
the process of design and construction of an embaire created
during a residency at a music festival in Nairobi Kenya in 2025.
The embaire, a traditional Ugandan xylophone, is typically large
in scale, accommodates multiple players, and uses a ground hole
for resonance. Here we reimagined it in a modern context using
discarded skateboard decks sourced from the local skateboard
community and a custom-built sensing and sound synthesis sys-
tem. Building on historical tuning research from 1940s musico-
logical field notes and re-implementing this tuning system in
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Pure Data, this playable hardware implementation strongly links
traditional African musical heritage with contemporary culture
and digital technology. This project offers a model for sustain-
able instrument design that respects traditional practices while
embracing local resources and modern sensing technologies.
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1 Introduction and context
The embaire is a traditional xylophone of the Basoga people in
Uganda. However, like many traditional instruments, the embaire
faces contemporary pressures: geographic displacement, genera-
tional discontinuity, and hegemonic Western cultural dominance.
Its survival depends not on preservation in fixed form, but on
evolution by finding new contexts and practitioners.

This paper presents a case study in such evolution: a contempo-
rary embaire redesigned during a residency at the Kilele festival
in 2025 in Nairobi, Kenya. This project emerged from a three-way
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Figure 2: Historical picture of an embaire [11]

collaboration between three musician/artist-technologists, build-
ing on previous research on historical embaire tuning, gleaned
from 1940s musicological sources. The tuning was implemented
in a Pure Data patch, and during this collaboration we built a
hardware version using salvaged skateboard decks and a custom-
designed multichannel sensing network. The result maintains the
embaire’s traditional tuning and playability while its materiality
exists in a radically different material and technological form,
with digital techniques enabling new sonic and performative
possibilities.

This paper demonstrates the ways in which this project ex-
emplifies cultural continuity, by maintaining essential cultural
identity while enabling adaptive evolution through new materi-
als, technologies, and contexts. The embaire persists not because
its material remains unchanged, but because what it does cultur-
ally and musically persists. We ground this in ethnomusicological
theory, postcolonial hybridity, and NIME scholarship on sustain-
able design and cultural probes. Methodologically, reconstructing
embaire tuning from archival sources represents a decolonial,
re-indigenising practice, asserting the embaire’s right to contem-
porary technological expression on its own terms.

2 Background and Context
2.1 The Embaire’s Cultural Significance
The embaire has its origins in the Busoga Kingdom of southeast
Uganda. It is a musical instrument with specific ceremonial and
social functions, played at celebrations and gatherings such as
weddings, funerals and graduations. The embaire is large and
communal, and played by multiple players positioned on both
sides. Its lamellas, up to 20 in number, are loosely held in place
with pegs (often banana stems), and richly decorated.

A traditional embaire is positioned over a hole dug in the
ground which it uses as a resonator. The lowest-sounding lamel-
las can be pressed with the hands to alter their pitch, and drums
are sometimes used as an extension of the lower registers.

The embaire continues to be played in both traditional and con-
temporary contexts, exemplified by the Nakibembe Xylophone

Troupe on the experimental African record label Nyege Nyege
Tapes 1, who perform both historical and contemporary itera-
tions. Despite this, the embaire faces contemporary pressures
similar to many traditional instruments, such as generational
discontinuity through the dominance of Western popular mu-
sic. Its continued vitality and longevity depends on its ability
to transcend historical stasis and integrate into modern creative
practices.

2.2 Tuning Systems and Construction
The embaire’s ceremonial functions depend on the embaire’s
distinctive tuning and construction. The embaire employs a pen-
tatonic tuning system with intervals that approximate equidis-
tance within each octave, typically yielding 5 notes per 1200 cents
(rather than Western 12-TET divisions). Measurements from spe-
cific instruments reveal modest deviations from pure equality,
reflecting both tuning practice and material constraints.

For example, Teffera reports intervals clustering around 150-
180 cents for a Busoga embaire [13], while the 1948 field notes
we referenced in this project [15] yield pairwise intervals of 197-
310 cents across the measured range. Micklem et al. describe
the Nakibembe ensemble’s tuning as similarly near-equidistant,
optimized for polyrhythmic interplay [11].

The embaire typically uses a ground hole as a resonator. A
hole is dug and lined with banana leaves, and the instrument
placed over it to provide amplification. The wood of the lamellas
tends to vary by region, but generally wood of the mukeremba
or lusambya trees is used. The lamellas are tuned through adjust-
ment of forms, such as whittling away at the wood.[8]. Though
the form of the embaire has undergone some evolution in the
1970s, for example expanding in size and materiality varying
due to wood becoming unaffordable[13], its core form remains
consistent.

2.3 Tradition as Dynamic Practice
Material specificities like mukeremba wood raise fundamental
questions about what constitutes ‘tradition’. Cultural theorists
challenge fixed notions of cultural essence: Stuart Hall frames
traditions as active ‘positioning’ that persists through trans-
formation [4], while Paul Gilroy describes a ‘changing same’
maintained through adaptation [3]. Arjun Appadurai empha-
sizes objects’ agency in generating meaning through material
circulation [1], and Tim Ingold locates tradition in making prac-
tices rather than fixed forms [5]. These perspectives reposition
tradition as participatory process, opening possibilities for con-
temporary reinterpretation, and we return to them in Section
5.4.

2.4 DMIs and Cultural Practice
DMIs afford high flexibility in form, sound, and materials, decou-
pling gesture from acoustics via digital mappings, sensors, and
synthesis. This enables cultural reinterpretation: historical tun-
ings reimplemented in software [9], traditional gestures driving
contemporary synthesis, contemporary materials (e.g., recycled
electronics) reconfigured into heritage forms [10].

Though this freedom is attractive, NIME has recently turned
to considering how we imprint our values on what we produce as
we negotiate between technical possibilities, materials, and cul-
tural aesthetics [9]. NIME scholarship has also begun to critique

1https://nyegenyegetapes.bandcamp.com/album/nakibembe-embaire-group
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