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ABSTRACT

This pictorial paper explores domestic sounds’ capacity =~ By contemplating drawing as a creative output and a

to evoke imagery of everyday inhabited spaces. In
recent decades, accelerated digitalization has been
transforming our everyday sonic environment, and
new interactive possibilities, such as multimodal and
embodied interaction, draw attention to sound as a
communicative medium. In that context, how can
artificial product sounds integrate into the present
ecology heard at home?

This pictorial includes visual impressions of domestic
sounds as documented in Japan through a sound diary
experiment, and those drawn by their listeners during a
participatory exhibition in Tel-Aviv. The drawings offer
insight into the creative sense-making strategies that
listeners employ to situate acousmatic sounds within
the interrelated composition of their everyday auditory
experience. Furthermore, they demonstrate drawing
as a unique research tool for constructing and sharing
meaning during the product sound design process.
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reflective cognition process, this initial multimodal
exploration highlights the participatory nature of
domestic sound interactions and the opportunities posed
by drawing for designing future home soundscapes.
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INTRODUCTION
Sounds at home are intrinsic to our everyday experience.
Composed of physical properties traveling throughout
the inhabited space, their meeting with the ear produces
the imagery of domestic objects, gestures, rhythmical
occurrences and habits. In recent decades, the dispersion
of domestic computational artifacts has transformed the
sounds of home. Intentional sounds [17] artificially
integrated into products populate our everyday auditory
surroundings, and the field of sound design in HCI has
been drawing attention. Notifications, feedback, and
alerts attest to the field’s continuous investigations into
sound’s  capacity to convey information.
Over the past decade and following
the emergence of Sonic Interaction
Design [7], product sound design
has expanded to include sound as a
primary interactive medium [16],
which inspired numerous \\
experimentations in
embodied and multimodal
sonic  interactions. = Whether
through  resounding tangible
interfaces [2,3], sonification or interactive acoustic
environments [8,12,27], sound design is becoming
embedded within our everyday experience and home.

Over the years, ways of listening have intrigued
sound designers, informing their practice with various
musical and ecological frameworks. Developed in
the 20th century amidst the revolutionary spread of
recorded sounds, such frameworks conceptualize how

people experience sound and extrapolate meaning

from their auditory surroundings. Some
concepts discuss listening as an
experiential behavior

(Schaefter’s influential
concept of  Sound
Object, referring to the
acoustic phenomenon without
a source [24], Chion’s Reduced
Listening [5], and Gaver’s Musical Listening
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[9]). Others describe listening as ecologically grounded,
where sound infers its causing source and event (Chion’s
Causal Listening [5] and Gaver’s Everyday Listening
[9]). Schafer’s concept of Soundscape contextualizes
sounds within the locative arrangement of a
particular geography [25], and Chion’s Semantic /.
Listening [5] within a system of symbols as \“
language. Whether acoustic, causal, or \&
contextual [3,5], listening hints at the J‘{ Q
participatory nature of product -

sound design: produced by the designer,

listeners later interpret, imagine, and contextualize 1 O
product sounds within their home. In HCI, a documented their subjective impressions

growing, multidisciplinary body of work elaborates
the categorization, description, and mapping of
“\ everyday sounds using text [4,15], movement
[2,3], vocalization [14], and sound recording
and synthesis [2,3,14] as descriptive mediums.

7 Given the opportunities posed by listening
for weaving designed sounds into the ecology of
sounds at home, how might we further explore them?

This pictorial presents an initial exploration into the
production of domestic sonic imagery using drawing
as a central medium of inquiry. Drawing is ‘an

exploratory, sense-making process where the observer,

and the thing or idea observed, are inextricably
bound together in a physical, material space/time
relationship’ [18]. As such, it provides unique
access to people’s thinking and sense-making
processes. Moreover, self-generated sketches
can serve as an extension of one’s mental

imagery, from which new meaning ~
and insight emerge [11]. In recent
times, researchers have gradually
recognized drawing as a unique
tool for researching creativity and
cognition. Intending to capture

the everyday experience of

domestic sounds, their context,

and subjective interpretations, we
took a phenomenological approach
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and applied participatory methodologies in a two-
phased process. First, we engaged participants in Japan
with the Sound Diary Kit, where they documented
their subjective impressions of the sounds of their
homes through audio recordings, text, and drawings.
Then, we held a participatory exhibition in
Tel Aviv, where we presented
drawings and audio recordings
selected impressions.
Visitors listened to the unfamiliar
acousmatic sounds [24], independent
from their originating context, and

through drawing. Contemplating the exhibition

participants’ drawings as a creative output and a

reflective cognition process, we identified five sense-
making strategies listeners employed to localize

the recorded sounds within their everyday

experience: episodic  simulation,

sociocultural imagery, sound source

inference, artifact speculation,

and experiential imagery.

While the participatory exhibition
presented here was intended as an
exploratory action rather than an
empirical study, the drawings produced
by its visitors provide insight into
listening as an active behavior [6,26]
substantial to creating the interrelated
imagery of home, and listeners as active creators
of meaning. Along with pointing out functional,
aesthetic, and critical  considerations
for product sound design implied by
the emergent themes, this multimodal
experiment illustrates the potential
of drawing as a creative and
engaging research tool enabling
contemplation on concrete and
tacit knowledge, creation of
meanings and ideas, and their
sharing in multidisciplinary
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and multicultural contexts, all addressing current
challenges in the field of sound design. By converging
auditory and visual creative mediums, we hope the
exploration described in this pictorial paper inspires
future contributions on the future sounds of home.

SOUND DIARY KIT
Seeking to engage participants both as observers and
informants of their in-situ experience, we drew from
the diary method for data collection [32] used for the
real-time documentation of everyday events, actions,
and experiences, and the participatory design method
of Cultural Probes as documented by Gaver, Dunne,
and Pacenti [10], where designerly skills are employed
to create attractive mediums for data collection, such
as maps, stickers, and postcards. Those mediums
help designers to elicit valuable information about
participants’ everyday experiences. The ‘Sound Diary
Kit’ is an original data collection tool designed to inspire
reflection on domestic sound experiences. It comprises
a Zoom HS5 audio recorder device, instructions,

and a designated worksheet encouraging
responses over audio, textual, and visual
mediums. The kit’s open format was designed
to accommodate participants’ genuine responses.
The worksheet includes the following columns:

1. What did you hear?
2. Where did you hear it?

3. Information gained
4. Mood (emotions and bodily sensations)

After completing the first worksheet, participants were

(\ provided a second version including the column

& = ‘continuous process’, to gather additional

A information on continuous events and

actions. For this project, we engaged five

participants living in urban Japan in
S ™S

L3

la

)

9 listen to the sounds they described by pressing the

CREATIVITY AND COGNITION 2023, JUNE 19-21, GATHERTOWN

10

p
" /1_/

{

( Sound Diary participants
document sounds in Japan

their 20s to 60s, who documented their domestic
sound interactions in the diary over three to five days.
Participants were recruited to represent a range of
ages, household practices, and sonic expertise. Out of
the documented data, we selected sixteen audio and
visuals impressions of domestic sounds to be exhibited
in a participatory exhibition that was held in Tel Aviv.

PARTICIPATORY EXHIBITION

The participatory exhibition was held for one week in
November 2021, part of Tel Aviv Illustration Week, in
collaboration with Felicja Blumental Music Center of
Tel Aviv municipality. Participatory exhibitions invite
visitors to add their contributions as inspired by the
exhibited artifacts. By doing so, they can create and
share meanings, as their contributions later become
an extension of the exhibition to be experienced by
subsequent visitors [28]. The exhibition included sixteen
sound samples from the data documented in Japan
through the Sound Diary Kit. It also included sixteen
corresponding drawings made by its participants.
The drawings were numbered, and the visitors could

corresponding number on an interactive tablet
interface. They could also hear those sounds through

a soundtrack comprising all sixteen sound files,
played in the background by speakers at the back of the
gallery. By transposing the sounds from their material,
regional, cultural, and subjective context of origin,
we intended to create an acoustic experience to which
visitors can contribute their genuine interpretations and S

@ 16 audio and visual
impressions are selected

original ideas. Most participatory exhibitions invite
textual contributions, but in this exhibition we invited
visitors to add visual interpretations of the
recorded sounds. We instructed them to

draw the sounds they heard. They used

black markers on long paper rolls spread
on tables near the gallery walls, where the
Sound Diary Kit illustrations were featured.
Visitors attached to their their contributions
the number of the sound they had drawn using
numbered stickers specifically for this purpose.

@ participatory exhibition visitors
draw the sounds in Tel Aviv

= |

—

@ inductive thematic
analysis on visitors’ drawings
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Sound Diary Kit participants record sounds at their homes (left), visitors listen and draw the recorded sounds at the participatory exhibition (right). click to listen to hear the recorded sounds
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participants’ drawings from the Sound Diary Kit, as exhibited in the participatory exhibition. click to listen to the corresponding sounds
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EMERGENT THEMES

Visitors created ninety-eight drawings of the recorded
sounds throughout the participatory exhibition. We
performed inductive thematic analysis, where the
data guided the analysis. We will thereby reflect
upon listening and sense-making related themes that
emerged from the drawings, arranged from actualization
and concretization to imagination and abstraction.

Theme 1: Episodic Simulation
Many of the drawings reflected domestic sounds’
capacity to conjure memories.

12

Some of those
memories are of autobiographical events
- one visitor, for example, drew a

machine from the factory his -
father used to work at
during his childhood (sound
file 16). Using sound to
evoke autobiographical
memories  has  been
covered in multiple HCI
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research projects, with applications such as preserving
personal sonic memories [20] or their deployment
to improve dementia patients’ quality of life [13].
Nevertheless, many drawings depicted

recollections of daily repeated activities,
such as house chores (sound files 4, 16),
beauty and wellness routines (sound file

16), commuting to and from home (sound

file 15), or everyday events, such as
the crying neighborhood
cat (sound file 14) or
yesterday’s rain (sound file
12). Episodic simulations, where
- _7 people recall periodical procedures
= :/ and occurrences, assist them in
’ simulating and planning future
/ ones [23]. Similarly, the sounds
in the exhibition triggered visitors’

recollections of daily events and activities and
guided their simulation and recreation through

drawing. Spreading on a temporal axis, sound’s ability
to elicit episodic simulations hints at opportunities for
product sound design: domestic product sounds can
be used not only to alert or notify on future events and
activities butalso to support their planning and execution.

Theme 2: Sociocultural Imagery

Visitors localized the recorded distant sounds within their
everyday experience, transferring them into familiar
sound cultures and soundscapes. For example,
visitors situated the recorded

sound of a Buddhist monk

chanting in the streets of Kyoto

within their local soundscape,

drawing visual portrayals of

local religious practices such as of a
Christian cemetery or the call to prayer at a

mosque (sound file 8). In that manner, visitors
made the Japanese soundmark [25] into a local
one. Several participants drew the sound of an AUX
cable plugged into an amplifier (sound file 5) with the
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iconic portrayal of aliens due to its auditory similarity
to early science fiction sound effects. While reflecting
the developments of electronic music at the time of
their production, those sound effects remain iconic
to date. Similarly, visitors drew 1990’s commercial
handheld game consoles when they heard a CD played
backward, apparently evoking the memorable sound
image of early gaming culture (sound file 9). Whether
grounded in local geography or distributed through
various media outlets, visitors’ sociocultural sonic
imagery, exposed by the transposition of sounds from
one region to another, emphasizes#eir willingness to
reproduce the sound cultures within which

familiar sounds emerge, are heard, and
/. 1

;e o=

N
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are practiced. In their framework for meaning-making in
HCI, Mekler and Hornbaek suggest that our connection
to the world we are in is vital for creating meaningful
experiences [19]. Furthermore, voicing listeners’ diverse
sound cultures throughout the design process is critical,
given European musical standards’ historical influence
and, more recently, techno-cultures have on the design
and synthesis of new sound-related technologies
[22]. Listeners interpret sounds in-situ within diverse
soundscapes and sound cultures. The versatile and
communicative qualities of drawing may be valuable

for sharing and describing different meanings 7

toward an inclusive product sound design process.

Theme 3: Sound-Source Inference

As observed in the seminal works of Gaver

and multiple subsequent studies, people

often perceive sound through causal

listening, inferring its source of

origin. It is therefore unsurprising

that most of the exhibition drawings

feature domestic objects in action. Visitors engaged
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in investigative listening behavior, seeking to
retrieve sonic memories of domestic objects
producing similar acoustic properties to

the recorded sounds. They analyzed those
properties, attempting to excavate acoustic
details to identify the recorded sounds’
source, making thus unfamilia
experiences coherent ones
[19]. Some recorded
sounds induced a
wide range of drawn
impressions. For
example, several visitors
drew the sizzling of a
frying pan as rain (sound
file 12), a light switch
sound was drawn as a door
lock and as tongue clicking
(sound file 7), and the soft
creak of a jar being opened
and closed was drawn as a




slide projector and as a stapler (sound file 10). Indeed, a
simple look at the drawings on the gallery walls, drawn
by the Japanese Sound Diary Kit participants, would
have disclosed the identity of the objects producing the
recorded sounds. Nonetheless, visitors often engaged in
an acoustic ‘guessing game’: they reflected
upon the sounds, drew the causing
source and event, and compared their
drawings to those on the
wall. In their meta-analysis
of soundscape research in
HCI, Johansen et al. call
attention to engaging
participants in
everyday sound description
and recollection to design
richer interactions [16]. In
Sonic  Interaction  Design,

participatory methodologies have long been endorsed
for understanding everyday sound interactions and

e ——

Ve
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ideating new ones [7]. Visitors’ enthusiastic analysis
and description of everyday sounds’ acoustic properties,
achieved through hearing those sounds away from their
context of origin and describing them in drawing,
point out potential paths for engaging

file 15), and the sound of pouring

water as a granular material poured

from an elongated tube (sound file

13). The sound of a single light switch
was imagined as its multiplicity (sound

research methodologies for everyday )J ") file 7). Drawings facilitated the inventive
sounds and product sound design. 2 rematerialization of the sourceless
Theme 4: Artifact Speculation ) ) recqrded so.unds, stretch.ing

Among some visitors, the attempt ’ their symbolic and acoustic ::Z~o
to identify the source of sounds  developed affordances. The HCI rescarch o) 0

into a speculative activity. Those visitors made their
implicit process of sound identification visible by
deconstructing the recorded sounds’ acoustic
properties into distinctive material and formal

1 components, and reconstructing them into
imagined everyday objects,

mechanisms, and realities. For

example, the whirring of a fan was

transformed by a visitor into the coiled

tension of a spring mechanism (sound
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drawing
as a speculative medium of inquiry and interrogation
[30,31], enabled by its imaginative yet materialized
manifestation. As designed sounds are increasingly

community gradually acknowledges

experimented with and integrated into emergent
technologies such as mixed realities [12,27], in which
novel experiences are created and through which existing
ones are interrogated, drawing can be employed for
speculating resounding artifacts, and the opportunities
it offers for participatory ideation are manifold [21].




Theme 5: Experiential Imagery

Some visitors translated their auditory experience
into visual expression. Those visitors expressed the
experienced sounds’ rhythm, pitch, and timbre using
continuous and segmented lines, scattered dots, and
imaginative shapes (sound files 5, 10, 16). Since
the conceptualization of Sonic Interaction Design,
multimodal and embodied interactions are increasingly
being explored. While the coupling of sound and
movement has been exercised in multiple research
projects [2,3,14], drawing can be more thoroughly
investigated as an expressive tool and contribute
to multimodal auditory-visual interaction research.
Furthermore, visuals can form a communicative tool
for signification for describing implicit and subjective
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portrayal of sound’s spectrum of pitches as it evolves
through time. In a set of visual experimentations with
sound-shapes, Blackburn demonstrates their potential
to create shared understandings around implicit
and abstract acoustic experiences [1]. Product

sound design is a multidisciplinary process,
including designers, engineers, musicians, and

qualities entail for future research and design of domestic
product sounds. Listeners used the unfamiliar sounds to
simulate recurring scenarios in their personal daily lives,
voiced local soundscapes and collective sound
cultures, analyzed acoustic properties to
describe everyday objects, imagined those
properties as speculative artifacts,

others describing sounds in different ways and generated expressive multimodal * '\f’/
[4,6]. Given the multiple disciplines engaged transcriptions of implicit and ‘I\/
in product sound design and the necessity for embodied auditory sensations 4 *¢ d
communicative description strategies during the induced by the sounds. Those highly '\/f;'\,ﬁ.ﬂ,

design process, drawing can be further explored as
a communication tool for product sound practitioners.

CONCLUDING THOUGHTS
The drawings generated in the participatory exhibition

active listening behaviors indicate
functional possibilities, aesthetic directions,

and critical considerations for product sound design
for current and emergent domestic technologies.

2?0ust1<épeiif;rﬁzrgﬁz.log];ems Smalley’s  concept ___present a glimpse into listen.ers’ Further, thg .multin.lodal c’oupling of listening w.ith
[29] provides a visual ] p.roductlon of . everyday .a}udlble drawmg fac.lhtat.ed 11stener.s exploratory contemplatlon
vocabulary to describe the imagery, reveah.ng the participatory  on the1r listening experience and the creation of
‘sound-shapes’ of acoustic [ i —) — and creative characte.:r .of mean.mg.through rgcollectlon, contextuahzat.lop, gnd
events, creating a visual ﬂ —— listening and .h.1gh11ght1ng imagination. .Drawm.g supportgd the matc?rla!lzatlon

’ the opportunities those of the acoustic experience, and its communicative and
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expressive qualities enabled the sharing of explicit
ideas and implicit impressions. Whether for engaging
participants in research and design of domestic
soundscapes, acknowledged as essential to the design
process [16], for generating, interrogating, or sharing
new design ideas, and for communicating meanings
across the multiple disciplines [4,6] and cultures [22]
involved in the product sound design process, drawing
may be a valuable tool for addressing challenges
currently faced by the field of sound design in HCI.
This preliminary exploration aims to demonstrate its
potential, toward designing the future sounds of home.
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