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Figure 1: Nine screenshots from the installation, SonoChrom, showing interactive point cloud animations that visualize
transitions from one Chinese instrument to another with spectral sound synthesis.

Abstract

SonoChrom is an installation based on an audiovisual spectral
timbre synthesizer made out of four traditional Chinese music
instruments. The installation demonstrates how sonic timbre is
connected to a specific culture, activates unvoiced knowing, and
bears potential for expressivity similar to that of a human voice.
Timbre — sometimes under-used given a widespread dominance
of pitch, rhythm, or musical tone — might matter in everyday
(technological) culture as a signifier of, and activator for, un-
voiced cultural knowledge. Encounters with particular timbres
can activate embodied memories and personal associations.
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Inspiring a shift in thinking towards a timbre-first, cultur-
ally situated, and multi-sensory interaction model, the authors
present a digital installation, in which audiences play with remod-
eled sounds of Chinese instruments. In ancient Chinese aesthetic
discourses, timbre is framed as an expressive device similar to
the human voice, as a parameter through which thought and
emotion can be conveyed with immediacy and depth. Through
recording sessions, a corpus of samples was created and spec-
trally decomposed into partials — which are then recombined in
hyper-realistic ways in the installation. A screen-based, aestheti-
cized visualization based on the shapes of the four instruments
renders timbral changes as evolving motion textures.

This paper documents the installation and advances a timbre-
first approach, arguing that technologically shaped timbre, when
deployed as an interactional device, offers significant potential
for contemporary digital applications. As a multi-sensory system,
SonoChrom offers experiential engagement with Chinese sound
culture through timbre and visualizations.
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1 Introduction

The study of sound has long been of interest across disciplines.
One of its core characteristics, timbre—often described as the
“color of sound” [17]—fundamentally shapes auditory experience
and the perceived identity of instruments, human voices, and
sonic environments. Timbre also functions as a cultural signifier
[1, 20]. As such, it can activate culturally learned listening, long-
term memory, and personal associations—even in infants [18]. It
arouses emotional resonance [9] and unvoiced knowing [15].

Despite its salience and omnipresence, timbre remains difficult
to define [2], and therefore, to access for untrained listeners, and
to communicate outside of specialized fields. Compared to the
relatively standardized treatment of pitch and rhythm, timbre is
often underutilized [13] because of its perceptual and technical
complexity. Due to the relatively difficult access to timbre as a
perceptual-technical category, in the realm of cultural analysis,
whenever sound is at the fore, timbre is more often than not
neglected and remains unaddressed. McDermott and Oxenham,
for example, regard music perception as culturally specific and
auditory system-related, while arguing that timbre is "less well
linked to basic perceptual mechanisms" [14].

But how do culture and timbre actually relate? In this paper,
we explore this rather complex connection through a sound-
installation-driven case study that foregrounds the timbral qual-
ities of four traditional Chinese musical instruments and con-
nects these with contemporary technology-driven sonic culture.
We present SonoChrom, an audiovisual spectral timbre synthe-
sizer grounded in the sonic worlds of the Chinese instruments
guzheng, suona, erhu, and tanggu. The system is built from a
curated, self-recorded corpus of sound samples that includes a
number of performance techniques. This sample library is then
decomposed into partials and recombined within a manipula-
ble synthesis space that forms the installation. The audience
explores overtone structures and hybrid crossovers which pro-
duce timbral "in-between" identities that wouldn’t be possible
on actual instruments. The audience’s ECG is captured as a sim-
ple bio-signal input and mapped to modulate timbral transitions
in real time, while a screen-based visual layer—derived from
instrument-shaped visual motifs—renders timbral changes as
evolving motion textures, supporting multi-sensory attention to
timbre, with the intention that a playful engagement with timbre
as a form of cultural knowledge can activate unvoiced knowing
for the audience.

SonoChrom offers a structured yet culturally sensitive approach
to timbre exploration with further potential for a timbre-first
thinking in contemporary digital sound applications. It operates
as a device for constructing culturally situated, hyperrealistic tim-
bral identities, enabling affective audience engagement through
tacit cultural recognition. It uses existing and (for many in China)
well known sounds, and presents those in surprising ways. In so
doing, this paper contributes, through documenting the installa-
tion, a timbre-centered workflow, which probes how an audience
responds to the hyper-realistic in-between timbres that this tech-
nological system outputs. At this early stage of the research, in-
formal, non-generalizable exhibition observations suggest strong
audience engagement and a clear interest in sharing anecdotal
reflections on Chinese musical culture.
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2 Theoretical Background

2.1 Timbre as a Technical Parameter

Technically, any sound’s timbre is constituted of the unique con-
figuration of its overtone series—its spectrum. How the ampli-
tude of each partial in the overtone series is distributed over the
sound’s spectrum decides on its timbre. A pitched sound can be
described as a superposition of an integer number of sinusoidal
components, constituted of a fundamental frequency and addi-
tional frequencies occurring at approximately integer multiples
of the fundamental (e.g., f, 2f, 3f,...), forming a harmonic series
[3]. Instrumental sounds are recognizable not only because of the
way their partials are composed, but also because of how each
partial’s amplitude fades or rises over time. Timbre thus helps
humans to distinguish, recognize, and memorize sounds.

Timbre has been described as one of four fundamental sonic
attributes-alongside pitch, intensity, and duration-constituting
musical performance and aesthetics [12]. In practical terms, tim-
bre enables listeners to distinguish the sounds of a flute from an
oboe. Even when a clear pitch is absent, for example in the sound
of a gong, timbre still allows us to recognize the unpitched sound.
However, due to its elusive and ambiguous essence [19], others
describe it as a “wastebasket” parameter, filled with everything
beyond pitch and dynamic level [4].

2.2 Timbre as Culture

In European Music, historically, timbre was long treated as subor-
dinate to harmonic and melodic developments [4]. The Romantic
period began to explore timbre as an essential element of musical
storytelling. Notably, within this increasing attention to timbre,
instruments capable of imitating the voice were esteemed.

This tradition partly resonates with the long-term musical
philosophy in ancient Chinese instrumental discourses, where
timbre is frequently framed through the metaphor of the human
voice [12]. Within four traditional classifications—percussion,
plucked string, bowed string, and wind—many instruments are
appreciated for their ability to vividly mimic the human voice
through their multifaceted performing techniques. The pursuit
of the human voice, in this context, claims that it is the most
expressive form, aligning with the idea that the content to be
expressed is the "human" in itself. Timbre is closely tied to per-
formative techniques that extend to the imitation of human and
non-human vocalities both in the past and in modern (Chinese)
electronic music, emphasizing the culturally situated approach
to expression [11, 12]. Across both traditions, timbre appears
not merely as a technical parameter, but as a culturally situated
device that reflects deeper values.

In this context, timbre contributes to sound as a cultural signi-
fier, to its expressive quality. As such, it contributes to meaning-
making, depending not only on its production, but also on who
listens: Feld argues for sound as a social dimension (because of
its dynamism and its pure physical energy) [7]. It is clear that
timbral parameters contribute to this social and also bodily di-
mension of sound. We believe that the meaning partially carried
by timbre links material sound making to culturally legible (and
situated) listening, exemplified in SonoChrom in the sense of
surprising renderings of well-known sounds that let audiences
draw connections with their respective memories of those instru-
ments—thereby culturally situating the experience of timbre.
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