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Figure 1: The workflow of using GastroConcerto for chefs. (a) The chef ideates a sonic dish design. (b) The chef attaches the

contact microphone beneath a chosen tableware. (c) The chef uses GastroConcerto’s app to link sounds with their preferred

ingredients while saving the configuration in the data library for future use. (d) The diner savors a sonic dish created by the
chef.


https://orcid.org/0000-0002-1088-6883
https://orcid.org/0000-0002-5583-2029
https://orcid.org/0009-0006-1703-1593
https://orcid.org/0009-0008-0852-9159
https://orcid.org/0000-0003-4623-6994
https://orcid.org/0000-0001-7236-8830
https://orcid.org/0000-0002-2501-9969
https://orcid.org/0009-0003-6136-2953
https://orcid.org/0000-0002-4732-3355
https://orcid.org/0000-0002-8013-5989
https://orcid.org/0000-0001-6472-3476

Abstract

Sound plays a crucial role in shaping diners' perceptions and en-

However, prior HFI research has mainly focused on diner-centric
perspectives1], 14 57, 5§. The integration of auditory elements

hancing the dining experience. Recognizing this, designers have are often resided with stakeholders such as interaction designers or

started to integrate auditory elements into interactive interfaces
that connect diners with food. However, how chefs incorporate
sound into their culinary practices remains underexplored. To
bridge this gap, we introduceastroConcert@n auditory din-
ing system that allows chefs to link speci ¢ sounds with ingredi-
ents, enabling the creation of unique sonic dishes. Our ultimate
goal is to enrich chefs' creative repertoire through novel auditory
interactions.
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restaurant founders, limiting chefs to creating dishes within prede-
ned auditory frameworks [24. This oversight risks reinforcing the
perception that chefs cook for themselves rather than dines§ |

To bridge the gap and explore how chefs can take ownership of
auditory interaction design, we conducted a formative study with
7 professional chefs identi ed four key challenges in integrating
auditory interaction into culinary practices, informing the design
goals forGastroConcertd herefore, our contributions are: (1) A
systemGastroConcerfgomprising a mobile app, a sensing hub for
processing acoustic signals, and three di erent dining containers.
It utilizes contact microphones to capture the acoustic signals from
ingredient processing on containers, enabling chefs to establish
sound-ingredient correspondences. (2) Four approaches to curating
sonic dishes (i.e., a sound library, uploading, soni cation, and Al
music generation). We aim to empower chefs to assign speci c
sound generation options, enriching their culinary practices.

Pasumarthy, Rakesh Patibanda, Sasindu Abewickrema, Xiao Zoe Fang, Don
Samitha Elvitigala, and Florian 'Floyd' Mueller. 2025. GastroConcerto: To-
wards Designing Auditory Dining System to Enrich Chefs' Culinary Prac-
tices. InExtended Abstracts of the CHI Conference on Human Factors in
Computing Systems (CHI EA '25), April 26 May 01, 2025, Yokohama, Japan.

ACM, New York, NY, USA, 8 pages. https://doi.org/10.1145/3706599.3719702 Related Work

1 Introduction

Culinary creativity, as an expression of the chef's inner world
[29, manifests through food 8§. Chefs traditionally innovate
by experimenting with ingredients through arrangement (e.g.,
plating [41]), sensory exploration§2, and recon guration (e.g.,
molecular gastronomyq]) to craft curated speci c themes and
experiences. While most current culinary innovations integrate
various modalities (e.g., visual ], 47 and tactile [4€) to enhance

engagement, sound as a sensory component in gastronomy has yet

to reach its full potential.

Auditory stimuli during dining, often described as "the forgot-
ten avor sense" §5, can enrich dining experience<{), altered
sensory perception44], and in uence eating behaviors4§. For ex-

ample, high-pitched sounds are associated with sweetness and sour-

ness, while low-pitched sounds correlate with bitterneds[ This

sound-taste cross-modal correspondences have spurred interest in
hospitality, with music-themed restaurants adjusting soundscapes

(e.g., volume, tempo) to in uence eating pact] and blindfolded
restaurants leveraging sound to heighten sensory awarengks [

These insights have increasingly captured the attention of Human-

Food Interaction (HFI) designer8,[10, 14 35, leading to the inte-
gration of auditory elements into food interactions.
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2.1 Culinary Support Systems for Chefs in HFI

HCI researchers are increasingly interested in developing systems
to support creativity using Al B2, interactive technologies], 56,

and information systems34] to aid practitioners in elds like edu-
cation [26 27], painting [3€], etc. In the culinary domain, creativity
involves chefs crafting meaningful food experiences through con-
ceptualization, preparation, cooking, and presentation, ultimately
realized through diners' perception8[]. With advancements in
culinary education 2 21], chefs are now expected not only to
innovate in creating delicious meals but also in aesthetically com-
pelling ways 8. This has inspired HFI research to explore culinary
support systems to enrich their creativity.

Culinary support systems have been proposed to assist chefs
during conceptualization (e.g., using levitation technolodi], 3D
food printing [54], shape-changing food$[J) and dish presenta-
tion (e.g., using interactive audio-visual performancé$§|[ uid
trajectory arrangement9, 11, soundscape experiencéd). How-
ever, these designs face limitation: (1) chefs' creativity is constrained
by predetermined system content, 43; (2) many designs remain
exploratory [9, 11, 50, 51, 54 and lack integration into culinary
practices; (3) they often rely on speci c food substrates (e.g., pastes
[54, droplets B, 11, 51]); and (4) while chefs often arrange diverse
ingredients to craft dining narrativesl3 17), most systems are lim-
ited to unidirectional displays9, 11,19 43 51], lacking exibility to
synthesize technologies with varied ingredients for unique culinary
expression. In response, van Doleweerd et 8] fonducted partic-
ipatory sessions with chefs to explore integrating shape-changing
food into culinary practices. This highlights the opportunity to col-
laborate with chefs in developing auditory interactions that enrich
their creativity [53].


https://doi.org/10.1145/3706599.3719700
https://doi.org/10.1145/3706599.3719700

GastroConcerto: Towards Designing Auditory Dining System to Enrich Chefs' Culinary Practices

2.2 Auditory Interaction in HFI

HFI researchers have increasingly explored applying auditory stim-
uli to transform dining experiences4q, shifting from passive au-
ditory enjoyment (background music) to active sound interaction
(sounds responding to eating actions).

First, edible auditory interfaces focus on food properties like dry-
ness p, 23 and moisture b7. For example, "FoodSkin" used edible
gold foil circuits on cookies to trigger sounds by detecting resis-
tance and capacitance chang@§[ While promising, such designs
require external circuits and are limited to speci ¢ food substrates,
challenging the integration into chefs' culinary practices. Second,
dietary tableware interfaces include: (1) utensils sensitive to eating
trends (e.g., IMU-sensing cutler2®) and states (e.g., capacitive-
sensing straws$8). However, these often fail to showcase chefs'
creations or require direct food contact, weakening the connection
between auditory experiences and eating. This limitation also ap-
plies to head-mounted sensors capturing eating actio?s p9. (2)
Dining containers, such as weight-sensing plates driving audiovi-
sual performancesd3 or "Gamelunch," which maps eating sounds
to interactive audio B9. While these support culinary exhibitions,
empirical research on auditory interactions to enhance chefs' prac-
tices remains limited. We categorize these approaches into three
groups based on eating-action sensing (Table 1).

Table 1: Three sensing approaches from prior sound-related
HFI, the brackets indicating the auditory interaction mode
of each work.

Eating-Action Sensing Research Name (Auditory Interaction
Approach Mode)

SonicStraw $§ (Uploading), We-
Scream! $7] (Soni cation), EducaT-
ableware B2 (Uploading), FoodSkin
[23] (Soni cation)

Chewing Jackey45 (Uploading), Fu-
nEat [63 (Uploading), GustosonicSense
[59] (Uploading)

Gamelunch [39] (Soni cation)

Capacitive Sensing

Motion Sensing

Acoustic Sensing

By reviewing previous work on auditory interface§astroCon-
certoextends prior diner-centered interaction mode toward chef-
driven creativity for sonic dish orchestration. While inheriting
sound generation methods such as uploading and soni cation, tra-
ditionally controlled by interaction designers and restaurateurs, we
empower chefs with full ownership over crafting their preferred
sounds to synthesize with their multi-sensory culinary creations. In
particular, we establish an innovative sound-ingredient pairing ap-
proach, integrating it with the dynamic evolution of dish narratives
to create meaningful sensory dining experiences.

In summary, we identify a research opportunity in HFI to develop
auditory culinary support systems for chefs, leading to the question:
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3 Formative Study

Our exploration of designing an auditory dining system to enrich
chefs' culinary practices is grounded in re ective practicéq,
which emphasizes the value of purposeful design activities. To
inform the system design, we conducted a formative stugjWith
seven professional chefs. The study had two main objectives: (1) to
understand their experiences with culinary interactive technologies,
thereby identifying challenges for integrating auditory interactions

in their culinary practices; and (2) the insights gathered from our
discussion that led to the design goals, thus ensuring the perspective
of chefs is adequately re ected in our system's development.

3.1 Method

Seven chefs (age: M = 28.29 years, SD = 3.2; 5 men, 2 women) were
recruited via social media and word-of-mouth. All participants had
extensive culinary experience (M = 6 years, SD = 3.61). Participants
were selected based on their prior experience with interactive tech-
nologies and their interest in enhancing culinary creativity through
auditory interactions (details in table 2).

We provided participants with slides and videos introducing
state-of-the-art HFI research to help participants develop a concep-
tual understanding of HFI, in particular about the perception of
auditory interactions in dining scenarios. We conducted 30-minute
semi-structured interviews with each participan8[], consisting
of two key components: (1) Open-ended discussion: Participants
re ected on their culinary experiences and challenges with inter-
active technologies while sharing their approaches to experiment
dish innovation, and discussed their perspectives on integrating
auditory interactions into the culinary practice. (2) Design elici-
tation investigation: Participants were encouraged to ideate new
systems for auditory interaction from their culinary experience.
Notes were taken during each interview, and the audio was recorded
to transcribe. Two researchers independently read the transcripts
three times to familiarize themselves with the data and coded the
responses. The results of the analysis were identi ed through col-
laborative discussions.

3.2 Challenges in integrating auditory
Interaction in chefs' culinary practice

3.2.1 Auditory interactions may increase time cédtehefs per-
ceived the incorporation of auditory interaction into their culinary
practice as potentially time-intensive. This may arise from several
factors, including distractions (P3), training (P3, P5), managing cus-
tomer ow (P4), added complexity (P1, P4, P6), and adapting to
menu changes (P2, P6). Therefore, chefs emphasized the impor-
tance of simplicity requirements. P7 explainet,| need to control

an app or system during food preparation, it must be convenient, [...]
with quick and simple shortcutddeanwhile, P2 shared her expe-
rience with audio-visual interactive projections during seasonal
changes:Every time | change the menu, | need to replace and edit
all the animations to match my dishes [...] This is so costly.

3.2.2 Exposed electronics may detract a ention from the fiuee
chefs expressed concerns about the exposure to electronic compo-

How do we design an auditory dining system to enrich chefs' culinarynents, which detracted from their interest in applying these tech-

practices?

nologies. P7 explainedlechnology shouldn't become a gimmick [...]
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Table 2: Participant demographics.

Code (Age, Gender) Occupation Food-related experience Interactive technology-related experience
P1 (24, Male) Bartender 3 years of experience crafting uniqueFrequently uses Apple Watch voice control
cocktails to time the shaking process during cocktail
preparation
P2 (32, Female) Head chef 10 years of experience in ne dining, Operated a restaurant featuring interactive

including providing personalized cus-audio-visual performances before
tomer service and creating customized

dishes
P3 (26, Male) Italian restaurant chef 2 years of experience in a westernAlthough not used in professional settings,
restaurant, involved in preparing pasta,had prior exposure to interactive machines
pizza, and salads in shopping malls, such as those used for
making juice and cotton candy.
P4 (28, Male) Barista 8 years as a co ee shop owner, focusedRegularly uses automated co ee machines
on co ee product development to adjust the grinding, extraction, and dos-
ing of co ee beans.
P5 (27, Male) Pastry chef 7 years of bread and pastry making exParticipated in user studies for HFI systems,
perience engaging with 3D food printing technolo-
gies before
P6 (28, Female) Barista 2 years of experience in a co ee chainRegularly uses automated co ee machines
included preparing co ee and serving to adjust the grinding, extraction, and dos-
customers ing of co ee beans.
P7 (33, Male) Baking and pastry cheflO years of pastry research and deveHabitually employs automated dough mix-

opment experience, covering launchingers to control humidity, duration, and tem-
new products in stores and training em-perature for crafting doughs with varying
ployees gluten strength

it should highlight the food itself. [...] | [hope my customers] experiencethem. P1 added a more accurate explanatiorhese sounds should
this interaction naturally, without it feeling too deliberate. be limited to a small range so only nearby diners can hear them.

3.2.3 Hygiene qnd cleanliness concérosr chefs expre§sed con- 54 Design Considerations for developing the
cerns about hygiene and food safety associated with integrating

interactive technology. P3 emphasizefiiVe need to] work while GastroConcertoSystem

wearing masks and hats. If we use these devices, [...] they might ex-3.1 Design a Sensitive, Isolatable, and Non-Contact Sensing Hub.
pose us to bacteria and add an extra cleaning bur@ieraddress It enables chefs to experiment with and assign diverse auditory
this concern, P2 envisioned a structure for future systen@ur interactions to food, moving beyond prior HFI research limitations
utensils need a high-temperature sterilization [...] so we could desigo single food types7, 51, 57]. (1)High Sensitivity The hub must ac-

a platform, triggering sounds by lifting cupShis suggests the need  curately capture real-time data streams of eating actions involving

to separate sensing components from dining tablewares to ensure SPeci ¢ ingredients at a high sampling rate. (Eynvironmental Isola-

hygiene and reusability. bility : It must resist interference from other environmental signals
(e.g., conversational noise, other dining activities). X®n-Contact
3.2.4 Limited sound expertise may hinder cura#dirChefs pro- SensingTo enhance hygiene, the system should utilize non-contact

posed various visions for auditory interaction design, viewing sensors to detect data streams from eating actions.

sound as a low-cost yet customizable interactive feature. How-

ever, due to their lack of relevant expertise, they expressed that 3.3.2 Design for Real-Time Orchestration and Memory Function-
there might be a bene t in automated sound orchestration (P3, P4), ality. Integrating auditory interactions into the culinary domain

an extensive sound library (P2, P6, P7). As P4 explaitiitiere introduces inherent time costs, as new interaction modes often
were an Al system, | could simply tell it through the voice commandsbring unfamiliar qualities RQ 53, inevitably disrupting the initial

to add any elements to my dish [...] it would signi cantly reduce my balance #9. Thus, we aim to develop a portable and user-friendly
workload. applications 9. (1) Real-Time Orchestratinimspired by real-time

Al interaction [15 55, we aim to enable chefs to orchestrate culi-
3.2.5 Potential for messy sound experiences in public spéces. nary expression through sonic dishes with immediate responses
raised concerns about chaotic sound interactions that could occur and on-the- y adjustments. (2Memory FunctionalityFirst, Chefs
in multi-diner scenarios, she remarkedgome guests just wantto can use the software for pre-cooking experimentation, saving re-
quietly read a book at the café [...] loud public sounds might disturbsults for later use. Second, memory functionality enables auditory
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