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Abstract— This project will investigate how timbre can play
an active role in designing sound synthesis and Al tools which
empower everyone to partake in digital music instrument
making and use. A research-through-design approach is adopted,
based initially on a hackathon design activity.

. INTRODUCTION

Timbre is among the most evocative yet elusive attributes
of music. Musicians can express emaotions through timbre by
manipulating the physical responses of their acoustic
instrument. Yet timbre is conspicuously absent from the digital
luthier’s toolbox [1]. Synthesiser design is still primarily based
on concepts from early analog and digital synthesis, or
emulation of it, using more recent techniques. Furthermore, an
audio engineer's workbench is still based mainly on classical
tools like oscilloscopes and signal generators. Such
technologies, whether commercial or open-source, value
technical knowledge for producing sounds (e.g., pitch,
rhythm) over perceptual knowledge for designing timbres.
This effectively marginalises sonic cultures where timbre-
based practice predominates or is equally important (e.g.,
didgeridoo, tabla, techno) from partaking in the music maker
movement.

Timbre Tools proposes a techno-cognitive [2], timbre-first
approach to digital musical instrument (DMI) design,
leveraging the latest advances in music artificial intelligence
(Al to restore timbre to the same level of accessibility as pitch
and rhythm. The premise of this project is to promote a learn-
by-making approach: through creating digital instruments
using flexible, open-ended Al powered tools for control and
analysis of timbre, artists and makers without formal training
can learn more about sound synthesis and Al, become more
aware of timbre phenomena, and so create their own highly
expressive bespoke instruments, widening participation in
computing and Al and enriching the cultural landscape.

Il. A HACKATHON APPROACH

We propose an exploratory design activity for ideating and
prototyping timbre tools based on a 48-hour hackathon with
audio developers, researchers, music technologists, and
interaction designers [3]. Here the user is a blurring between
instrument maker, composer, producer, and performer, as
these roles tend to merge in music interaction design [2].

Hackathons are time-bounded, low-pressure collaborative
events that present themselves as observatories of design
thinking [4]. We will prompt participants to consider the role
of timbre/ interacting with timbre in the development of a
DMI. Drawing on the notion of problem and solution spaces,

which form a general model of the design thinking process [4],
our exploratory research questions are:

e Exploring the problem space: How do participants
think about the concept of timbre in the design of
tools for makers? What (collaborative) strategies do
they use to conceptualize their design?

e Exploring the solution space: What tools are
required by our participants to realize their
concepts? How do they use the tools currently
available to them to develop their concepts?

We will borrow from methods of rapid ethnography [5]
(e.g., self-reports, workbooks) to observe the design thinking
process of participants, using the answers to the above
questions to inform our future work.

I1l. PREPARATORY WORK

We will use the Ethically Aligned Stakeholder Elicitation
(EASE) framework [6] to identify all project stakeholders,
including users, considering their level of Power and Interest
in the project, with particular attention to those who may be
inadvertently or marginally damaged by it.

Subsequently, we will interview users about their practice,
the tools they use, and their needs as makers. We will aim to
better understand how they think about the concept of timbre
and what current practices and tools of DMI design constitute
timbre tools. Interviews will inform a follow-up workshop,
aiming to produce prompts for the hackathon.
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