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ABSTRACT

Designers are used to produce a variety of physical and dig-
ital representations at different stages of the design process.
These intermediary objects (I0s) do support the external-
ization of ideas and the mediation with the different stake-
holders. In the same manner, sound designers deliver sev-
eral intermediate sounds to their clients, through iteration
and refinement. In fact, these preliminary sounds are sound
sketches representing the intermediate steps of an evolving
creation. In this paper we reflect on the method of sketch-
ing sounds through vocalizations and gestures, and how a
technological support, grounded in the understanding of the
design practice, can foster transparency and mediation in
sound design-thinking. Three tools, under development in
the scope of the EU project SkAT-VG (Sketching Audio
Technologies using Vocalizations and Gestures) are intro-
duced and discussed, based on the preliminary observations
collected during a workshop involving professional sound de-
signers.

CCS Concepts

eHuman-centered computing — Interaction design
process and methods; Systems and tools for interac-
tion design; e Applied computing — Sound and music
computing; eHardware — Sensor devices and platforms;
Sound-based input / output;
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1. INTRODUCTION

Designing an object, a service, or other physical or digital
artifacts is a practice grounded on project, namely articu-
lated between conception and realization parts. The project
can be divided in different stages: Inspiration; Understand-
ing the context and the problem; Ideation as an iterative
process of generating and evaluating ideas, Implementation
of concrete solutions [4] .

During the different stages of work, designers usually pro-
duce a large set of physical or digital representations, in the
form of sketches, rough technical drawings, perspective pro-
jections, or 3D mock-ups. These intermediary objects (IO)
of design [3|, or boundary objects [6], represent a crucial
support to the individual activities of the designer, not only
as means to externalize her ideas and intentions [2], but also
to support mediation between the different stakeholders, for
instance the partners of different departments (marketing,
graphic designers, engineers, and so forth), during the sev-
eral states of a design project.

Similarly to the industrial designer, the sound designer
shapes ideas or guidelines from the design brief into sound
proposals, through an iterative process of refinement; for ex-
ample Susini et al. |33 proposed an iterative process based
on the 3-step paradigm of analysis, creation and testing.

The preliminary or intermediate sound proposals are not
to be confused with the final sound design delivered to the
client, as they are meant to enable shared discussion among
the different stakeholders involved, sound professionals and
not. Hence, these sound proposals are rather to be consid-
ered as sketches, and interpreted as intermediate steps of the
evolving creative process, in the same manner as the draw-
ings of a product indicate the progression of the creative
thinking.

In this paper, we reflect on the practice of sound sketch-
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ing through vocalizations and gestures. First, we discuss the
concept of sound sketching and its properties in comparison
with the visual domain. We discuss vocal sketching as a
method, and introduce three software-based tools, miMic,
MIMES and SkAT Studio, which support sound sketching
by coupling vocalization and gestures. We further elaborate
our reasoning on the tools, based on the outlined proper-
ties of sketches. In the conclusions, we show how the dif-
ferent properties and affordances of the technological tools
can support the production of sound propositions that are
understood as sketches. In addition, we open room for dis-
cussion around the role of the tools as means to foster the
design process.

2. WHAT IS SKETCHING?
2.1 1In the Visual Domain

Design is not an activity performed by a “lone creative ge-
nius” [4], but a process involving a multidisciplinary team-
work. In this context, IOs are relevant means to mediate
the activity among partners with different terminology and
cultures.

An IO may be described along two dimensions. The first
dimension is linked to the communication between the de-
signer and the stakeholders and/or users, and the second one
is related to the appropriation of the IOs by the stakeholders
or users |2} 13]. I0s may combine different properties along
these two dimensions depending on the stage of the design
process.

In order to facilitate appropriation, an open 10 is prone
to modifications in order to adapt the design to the context
of the project. Conversely, a closed object may accept no
modification to avoid disrupting the design process.

Intermediary objects favor the communication between
the designer and the stakeholders (e.g., potential end-users).
IOs are transparent when the designer intentions are fully
conveyed and understood through and with the use of the
IO. On the other hand, IOs take on a mediation role, when
the stakeholder’s interaction and participation suggests new
or diverse design directions |2} [3].

For example, a closed and transparent object is typically
based on standardized forms or methods, like a technical
drawing, in order to transmit a prescription at the end of the
project. An open and transparent IO is generally a repre-
sentation with a shared language or system like digital tools
(Computer-Aided Design), or 3D mock-up [2] that foster a
collaborative work and an interdisciplinary dialogue.

Considering 2D intermediary objects, usually encountered
in the early design stages, drawn sketches with pencil on
paper are externalized ideas in the form of configurations of
simple elements and spatial relations [35].

Sketching has been described as possibly assuming four
roles [36): 1) the thinking sketch as a direct support to the
individual design-thinking process, where the designer and
the sketch are in a continuous loop of understanding while
crafting; ii) the talking sketch as a hook to foster discussion
among peers in the design process; iii) the prescriptive sketch
which is aimed at communicating design decisions to actors
not directly involved in the design process, for instance to
the manufacturer; and finally iv) the storing sketch, allowing
designers to archive their ideas and return to them later. To
summarize, sketches are both a process and a product that
allow a reflective conversation and that elicit interpretation

and condensation of meaning [10].

Buxton [5] described the different properties of an effec-
tive sketch. Sketching is quick, timely, inexpensive and dis-
posable. It is generally prolific, that is it contains plenty
of proposals, characterized by clear vocabulary and conven-
tions, with distinct meaningful strokes (gestures), yet within
a sense of openness and freedom. Sketches provide minimal
details, yet affording an appropriate degree of refinement.
They suggest and explore rather than confirm or tell. It
is the inherent ambiguity of sketches that opens spaces to
interpretation.

Up to this point, we have been presenting ideas that refer
mainly to visual sketching, but what are the roles and prop-
erties of sound sketches in comparison with more traditional
visual approaches?

2.2 Sound Sketching

Schon and Wiggins [29] described the design process as a
succession of “seeing, moves and seeing” steps. The designer
approaches the 2D or 3D physical embodiment of her ideas
in a reflective conversation, in which inspection and action
alternate in steps of problem-setting and analysis, crafting,
and evaluation.

Similarly, Nykénen et al. [22] analyzed the sound design
process of car logotypes. They suggested a similar design
process of iterative hearing and doing. However, whereas
one may argue that the visual and the sound design pro-
cesses are essentially superimposable, the authors pointed
out that in the current sonic practices designers are not re-
ally acquainted with the production of sound sketches. In-
stead, the sound materials they propose, being them think-
ing, talking, prescriptions or records, are more likely to be
closer to the status of final proposals or prototypes. The rel-
ative novelty of sound design in the industry makes sketch-
ing, which is a well-established process in the visual design
domain, a rather abstract concept, still.

Schon and Wiggins claimed that “designers work in me-
dium” |29, p. 154] and the sketch is typically a medium
that supports ideation, or a medium through which design-
ers hear an evolving product of their work [22]. Steenson
and Rodger [32] consider sound not only as a “material”,
but also as a sketch of possible affordances, bringing sound
into use.

However, concerning sound design, is sound really a medium
to support sketching, that is facilitating the understanding
of 2D or 3D intermediary objects?

In fact, one fundamental difference between visual and
sound sketches is that drawing deals with spatial relations,
whereas sonic configurations essentially emerge in time. Sec-
ondly, whereas there is a clear distance between the visual
sketch (i.e., the drawing) and the final design in terms of
presentation (e.g., from the drawing of an artifact, to its
photorealistic rendering, to the actual physical realization),
a similar distance is not always as apparent in current sound
sketching and design. Finally, shared conventions on sound
are not often found between the different stakeholders, who
may not even agree on a common lexicon about sound [7].

Delle Monache et al. [10] outlined the basic properties of
the sound sketch, from the cumulative experience of several
workshops on sonic interaction design. Similarly to the vi-
sual domain, in which apparently complex illustrations can
be drawn by juxtaposing and overlaying a limited set of ba-
sic shapes, sonic representations are effectively articulated



by means of a composition of similar basic sonic elements,
elementary physical interactions |18} |1] and morphological
profiles. These basic elements become words of the vocabu-
lary available to the sound designer.

Apparently, the aesthetics of sound represents the pri-
mary concern preventing the sound designers to fully exploit
sketching in their practice. However, effective and meaning-
ful sound sketching requires fluency and expertise, methods
and tools affording the manipulation of the representation
without sparing attention on the production process. In
other words, the aesthetic quality of the sound sketch is a
partially ill-posed issue, as the beauty or clarity of the sound
rendering is not an indicator of the step in the process. Dex-
terity in sound sketching does not equal to proficiency of
rendering.

Based on these observations, we propose a characteriza-
tion of what effective sound sketches should be. Effective
sound sketches should be provisional, incomplete, yet mean-
ingful representations with an aesthetics of its own, that
can be easily transformed, modified, stored, recalled and
tracked. As such, they do not exist per se, instead they are
part of the wider workflow of creativity and design, which
implies the cooperation with peers and stakeholders.

2.3 Sound Sketching Tools

Sound design practice is a highly conceptual and ill-defined
activity, which is further undermined by the lack of a shared
vocabulary on sound, among practitioners and stakeholders.
Professionals leverage the technical jargon to specify their
verbal concepts, which is not accessible to lay-persons [24].

Communication tools, such as a deck of cards or a sound
charter, have been proposed to make design conversations
about sound more effective and reliable |7]. These cards are
closed I0s, nevertheless acting as mediators as they foster
communication and co-design. On the other hand, humans
are pretty good at describing sounds by means of vocal imi-
tations, and such ability may be exploited in the early stages
of the sound design process [20].

A decade of research in sonic interaction design has been
developing a plethora of approaches to sound sketching and
design, aimed at fostering creativity and understanding, and
yet stressing the instrumental role of technology. For exam-
ple, Hug and Kemper [16] developed a framework to foster
creativity in the development of new interactive commodi-
ties. Their framework exploits Foley—base(ﬂ techniques to
design sound in realtime, and Wizard-of-Oz approaches to
deploy the sound sketches in the demonstration of the inter-
active, electroacoustic mock-ups. The pedagogical value of
this framework stresses the role of the resulting mock-ups as
open 1Os easily available to modifications within the design
session.

PSST! [17] is a tool that uses tangible objects, like in the
Reactableél to shape sound by combining granular synthesis
and sampling techniques. However, this tool is relatively
closed, mostly suitable to produce sound alternatives rather
than sound ideas from scratch.

Increasing research efforts are being directed toward the
exploitation of vocalizations and gestures as basic concep-
tual tool for sound sketching [11} [25]. Ekman and Rinott
[11] proposed the use of vocalizations as thinking and com-
munication tool to support the fast and rough prototyp-

! https://en.wikipedia.org/wiki/Foley_(filmmaking).
2 https://en.wikipedia.org/wiki/Reactable.

ing of sound ideas in the early stage of the design process.
They proposed vocal sketching as a cooperative tool to en-
act teamwork in sonic interaction design. One drawback is
the intrinsic limit of the human vocal apparatus to the pro-
duction of a limited set of myoelastic and turbulent sounds.

VOGST - Voice Gesture Sketching TOOEI is an experi-
mental, hand-held device which attempts to overcome the
ephemerality of vocal sketches, by adding the possibility to
record the vocalization and the gesture, and playback and
manipulate them creatively. Vocalizations and gestures be-
come mediating 10s, through the technology, and open the
design space to possible modifications, even through collab-
orative interaction.

Tahiroglu et al. [34] developed a graspable mobile device
that captures touch, squeeze and motion. Vocalizations and
gestures were exploited in the conceptual stage of two design
tasks, the first concerning simple communication like send-
ing a message, and the second related to expressive musical
interaction. They developed a gestural vocabulary, based
on basic motions such as shaking, pointing, circular move-
ments, and coupled it with vocal sketches of real world and
abstract sounds. For example pointing out a direction was
associated with discrete pitched sounds.

Vocalizations and gestures have been also exploited as a
way to navigate databases or to control sound synthesis in
realtime. SynthAssist [8] is a sound synthesis production
tool based on the audio information retrieval of example
recordings, such as vocal imitations. The user provides a
probe vocalization, and compares and rates the system sug-
gestions, in order to navigate a database of pre-synthesized
sounds. The iteration of the rating process allows to reach
proximity to the desired sound. Esling and Agon [12] pro-
posed also a query by vocal imitation system which allows
users to search sound across a sound database through their
imitation.

Another example is the VocaListener [21], a singing syn-
thesis system that automatically estimates parameters for
singing synthesis from the user’s singing voice.

Finally vocalizations and gestures are the main tools in-
vestigated in the FP7 FET-Open EU project SKkAT-VG,
aimed at expanding the knowledge on the perception and
non-verbal communication of sonic concepts between hu-
mans, and at developing sketching tools for sound design |19}
25]. The basic knowledge on the perception and production
of vocal imitations and gestures is distilled in applications
and tools to support the conceptual stage of the sound de-
sign process. In the next section, we present and analyze
three demonstration tools that have been developed during
the project.

3. VOICE AND GESTURE AS A SKETCH-
ING TOOL

3.1 The Practice of Vocal Sketching

A framework on the use of voice and gestures as means
to specify sound ideas in the early stage of the design pro-
cess has been devised in several workshop experiences. The
workshop framework combines introductory exercises to vo-
calization techniques, warming up, training in the form of a
guessing game on vocal imitations, and several fictional de-
sign tasks, in a gamification environment aimed at stressing

3 |nttp://blogs.iad.zhdk.ch /vogst /.
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the cooperation value, the expressiveness and the immediacy
of sketching in the sound design domain. For example, the
value of cooperative teamwork is stressed in a design task
involving video-prototyping of motor sounds, under pressing
time constraints [10].

The effectiveness of the design exercises is supported by
the evidence collected in a set of behavioral experiments in
the lab. In one experiment, subjects were asked to imitate
a set of referent sounds (combinations of pure tones and
narrowband noises), with the goal of understanding to what
extent basic audio features (pitch, tempo, sharpness and on-
set) are correctly reproduced for the recognition of the refer-
ent sound. The analysis of the vocal imitations indicate that
pitch and tempo are reproduced accurately with the abso-
lute values of the features, the vocal imitations of sharpness
showed a transposition of the feature into the participants
registers, and finally vocal imitations of onsets categorized
the continuum of onset values into two discrete morpholog-
ical profiles . Hence, when imitating referent sounds,
humans tend to emphasize their salient features within the
constraints of human vocal production.

Taken together, vocal sketches represent fluent, minimal
means for a faithful representation of a given sound. The
vocal sketch enacts thinking and talking, although its inher-
ent ephemerality limits the possibility to trace and store the
process, and restricts the space of meaningful transforma-
tions . In other words, the vocal sketch shows a dual na-
ture, as inherently transparent means embodying the inten-
tion of the sound designer, yet as an external representation
hardly changeable by other partners (i.e closed 10s). In the
next subsection we present some technological approaches
that extend the potential of vocal sketching, by exploiting
vocal and gestural imitations to drive synthetic sound mod-
els. We elaborate on these tools, by stressing their poten-
tial as IOs for communication and appropriation, and their
thinking, talking, prescriptive, and storing characteristics.

3.2 miMic

miMic is an eyes-free interface for vocal and gestural sketch-
ing. The systerrﬁ is composed of a microphone augmented
with embedded inertial sensors and two buttons for contex-
tual functions (i.e., train, set, play modes). It makes use
of a software which handles the classification of the vocal
imitations as instances of a palette of physics-based sound
models (implemented in Max by Cycling 7éﬂ), that can be
set and played .

miMic, shown in figure [1} is the pencil in the hand of the
sound designer, who can vocalize a sound idea and convert
it in a mixture of synthetic sound models (set mode). The
resulting configuration of synthetic sound primitives defines
a sound design space that can be further played and explored
creatively via vocal and gestural controﬂ (play mode). In
addition, the configuration of sound models can be further
refined in terms of behavior and timbre, by tweaking on GUI
either the vocal features to models parameters maps or the
non-interactive parameters.

The eyes-free operation in train, set and play modes is
aimed at fostering fluency and immediacy, by stressing the
full integration of the technological support to vocal sketch-

4 http://buildinprogress.media.mit.edu/projects/2385/
steps

° https://cycling74.com

5 lhttps://vimeo.com /142351022

Figure 1: miMic.

ing, within the creation workflow. The resulting sound is a
rough and basic, yet meaningful representation, as the con-
figuration is composed of a mixture of perceptually-relevant
sound primitives (e.g., impacts, frictions, liquids, gasses, ma-
chines) . Moreover, the fine-tuning of the configurations
on GUI allows to refine to a certain extent the sound quality,
for instance when playing the Wizard-Of-Oz in sonic inter-
action design teamwork. In this respect, the miMic system
fosters transparency and mediation, and facilitates the quick
production of IO0s that can be layered, stored, and recalled
in the form of configurations of sound models or audio files.

3.3 MIMES

A further approach to sound sketching is based on the
complementary use of vocalizations and gestures. In the
MIMES system, vocal sound ideas are automatically ana-
lyzed and acquired as time/morphology profiles of acous-
tic features (loudness, spectral centroid, spectral skewness,
spectral spread, noisiness and zerocrossing) . The result-
ing lists of features are used as input parameters to drive
corpus-based sound synthesis , similarly to real-time au-
dio mosaicing . More precisely, these voice descriptors
are used to select small sound samples from a database of
sounds (corpora) with similar descriptors (using the MuBu
& friends library in Max ) This process generates a
synthetic sketch with similar audio features (which can be
selected).

The use of different audio databases allows the designer
to explore creatively different sound qualities, for example
by associating either abstract or concrete sounds to the ini-
tial vocal sketch. Thus, the designer can test such different
sound rendering and eventually mix them. It is also possi-
ble to manipulate the weight of each sound descriptors (i.e.,
stressing a given descriptor by tweaking its weight).

The designer can also use gestures/actions to further trans-
form the sound sketch. This is concretely produced by ma-
nipulating a tangible object , as the one shown in Fig-
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Figure 2: MIMES.

ure Sensors are embedded in the tangible object, includ-
ing a 9 degree-of-freedom inertial motion unit (accelerome-
ters, gyroscope, magnetometers), a FSR (Force Sensitive Re-
sistor) and piezo sensors. The sensors data are analysed in
real-time to recognise different “playing techniques”, which
are associated to different sound transformationsﬂ More-
over, the “mapping by demonstration” technique al-
lows for adding new user-defined gestures to sound effects.

This tool could be fluently integrated during the sound de-
sign process in exploring different sound textures or combi-
nations of textures, as a thinking sketch. An interesting pos-
sibility for the sound designer is the use of his own sounds,
and the inclusion of large sets of sounds. The sound result
could either be rough or relatively complex depending on the
sound corpora used and the possible exploration of the sound
variations within a corpus. Moreover, the designer can pro-
duce simple sonic forms or craft complex time morphologies
(with the voice and with gesture) that can be stored and
readily exploited in interaction design contexts. The em-
bodied character of MIMES makes it suitable not only for
self-reflection, but also as talking or prescriptive tool for in-
teraction in a design team. Possibly, it can be used together
with the customer, in co-design sessions, thus acting as a
mediating and open I0.

3.4 SKAT Studio

SkAT Studio is a Cycling 74 Max modular framework, in-
tended to work as a host of diverse technologies for vocal
sketching, like miMic and Mimes. The general workflow is
composed of 5 stages, as described in Figure i) input, that
is vocal and gestural signals; ii) analysis, for audio and ges-
tural features extraction; iii) mapping, that is the transfor-
mation of the extracted features in control values for sound
production; iv) sound production, synthesis and processing;
v) output, namely sound rendering and recording.

In the main GUI, shown in figure Fig [d it is possible
to load a collection of modules, according to the general
workflow. Each group, representing a stage of the workflow,
can host multiple modules simultaneously (i.e., multiple fea-
ture extractors, control maps, and sound synthesizers), and
signal and control data routing throughout the SkAT Stu-
dio framework can be programmed by means of patchbays.
miMic sound synthesizers have already been included
in SKAT Studio framework. In general, modules (analysis,

" Video presenting a proof-of-concept: https://vimeo.com/
125367426

mapping, sound synthesis and processing) can be easily im-
plemented as MAX patches, according to a template that is
provided with the software release.

A configuration of modules in groups defines a “control
scenario”; that can be stored locally and recalled as a global
preset. Control scenarios can be loaded manually from disk,
or through vocal imitations by exploiting the classification
put on top of SKAT Studio, in a manner similar to miMic
architecture. The number of loadable modules (i.e., sound
models) per vocal imitation input has been limited to the
best three results. In addition, the relative weight of the
three sound models can be further tweaked by hand.

Compared to miMic and MIMES, SKAT Studio represents
a sort of desktop tool for sound sketching, providing a rather
detailed control over the working chain, and getting closer
to the operation of traditional DAWSs In fact, the modules
in the groups can be potentially replaced by plugins, ac-
cording to the standard formats. SkAT Studio GUI allows
to play the configurations through voice and gestures, and
optionally by on-screen interaction with the mouse. The
interactive parameters are provided with a freeze function
to bypass the vocal and/or gestural control, a simple func-
tionality to facilitate the creative production of raw sound
materials. Moreover, the design process is tracked in the
form of history of actions performed during the session, that
can be navigated back and forth. However, one drawback,
possibly affecting mediation, is that the general modularity
requires the programming of control scenarios, before-hand.
This limitation is reduced with the progressive development
and collection of control scenarios.

4. PERSPECTIVES

SKAT Studio and MIMES were recently proposed and
used as main sketching tools during the ”48h Sound Design”
Workshop at Chateau La Coste art park and vineyard, in
Le Puy Ste Réparade, Franceﬁ Five professional sound de-
signers were invited to work each on one of the site-specific
art pieces located in the park, and design an accompanying
sound signature for the chosen art installation, in 48 hours.
The sound designers received a half-day crash training on
vocal sketching and the tools, in the day before the actual
start of 48h of Sound Design. They were required to sketch
the sound ideas in the first day, with the exclusive use of the
tools provided (only MIMES and SkAT Studio were pro-
vided). In the second day, each sound designer could use his
own tools to refine the sound sketch selected with a stake-
holder expert of the art piece.

Since the analysis and evaluation of the workshop is out of
the scope of this paper, here we report some preliminary ob-
servations on the sketching tools, emerged during the debrief
held with the sound designers, the day after the workshop.

The sound designers stressed the complementary nature
of the two tools. These were generally experimented in a
workflow of quick creation of rough sound materials in SKAT
Studio, which were lately imported as sound corpora for
further textural processing and refinement in MIMES.

In their current release, the tools allowed to export sound
ideas in the form of sound files on disk. This was per-
ceived as a major limitation affecting the ease of their work-
flow, given the potential of the procedural audio approach
in SKAT Studio and MIMES. As seen from a different angle,

& lhttps://vimeo.com/169521601!
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Figure 4: Skat Studio GUI, control scenario for the voice-driven blowing sound synthesis.

one can argue that the inherent malleability of audio pro- of control strategies, whether user-centered or general pur-
cedures and models makes them a rather effective talking pose, pre-defined or malleable, and the time-consuming ef-
means from which deriving new and improved early sound fort required for their tuning. Since one of the objectives
ideas (i.e., lateral and vertical transformations). Conversely, is to provide tools which would not divert attention from
sound files may represent better means to embody prescrip- the primary activity of sound sketching, we set a software
tive and storing elements. In this respect, the sound de- environment with predefined control maps, exploit them as
signers largely exploited the available presets functions (i.e., creative constraints, and let the designers learn and adapt
store and recall), that however could not be exported nor to the expression of the tools.
integrated in their DAWs. Finally, as a general remark, the technological support to
These vocal imitation-to-sound (model) converters proved vocal sketching was received positively, especially in view of
to be an effective means to ease non-verbal thinking, yet the having a personal, eyes-free, interactive audio sketchbook.
actual palette of sound models was found to be too bounded On the contrary, the designers showed their skepticism to-
to realistic behaviorsﬂ Similarly, it was found as difficult wards the feasibility of participatory vocal sketching pro-
to tailor SKAT Studio’s behavior in terms of grain model- cesses involving clients and stakeholders. They were espe-
ing. These observations go back to the long-standing issue cially concerned by the inherent low quality of the sound
sketches, yet their reluctance rather reflected the mastering
9 However, the proof-of-concept sound installation “S’{ fosse of the methods.

suono” (If T were sound) is the countercheck: several vocal
sketches of audio self-portraits have been re-synthesized by
exploiting physics-based or concatenative synthesis. |http:
//www.skatvg.eu/SIFosse/
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5. CONCLUSION

Intermediary sonic representations, both physical and dig-
ital, are essential means to embody concepts in design ma-
terials (thinking sketch), to foster communication and co-
operation among peers (talking sketch) and with the other
stakeholders (prescriptive sketch).

The lack of a shared terminology and culture on sound
in the design domain, prompted us to develop new methods
and practices for sound sketching grounded on vocalizations
and gestures.

Vocalizations are easy to produce, and represent prelimi-
nary realizations in the process of sound creation, Vocaliza-
tions are transparent means available to the sound designer
to express her intentions. However, the major drawback is
the effort required by the other partners to access and effec-
tively manipulate and modify this kind of representation.

Although good imitations of sounds are often achievable
with practice, a bad imitation could be counterproductive in
design negotiations. However, the creative potential of bad
imitations in sound design and composition has been previ-
ously highlighted [9], and supports the use of vocalizations
as means to foster ideas generation and brainstorming.

In miMic, voice and gestures are coupled and exploited to
access a rather immediate control over complex sound syn-
thesis models. The sound designer can easily produce rough
sound sketches by modulating and controlling the sound be-
havior dynamically with voice and gesture, in order to con-
textualize sonic interactions within the use case at hand.
MIMES allows to explore the sonic space of combinations
of textures, through vocalizations and gestures. The tangi-
ble interaction in MIMES stresses the cooperative dimension
of vocal sketching, as expressive sound sketches can be re-
fined collaboratively. A common framework, SKAT Studio
has been developed to integrate both approaches to sound
creation, and provide an overall environment which affords
sound sketching at various levels of detail.

The three tools were received positively by sound design-
ers, yet their design should promote a rather effective inte-
gration in the workflow. Based on these early observations,
we plan to assess the software integration, and their emerg-
ing properties systematically, in sound design tasks with ex-
pert practitioners.
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