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Figure 1: A sonic dish crafted with GastroConcerto by a participating chef in Study 2. 
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Abstract 
Sounds play a crucial role in shaping dining experiences. Recently, 
designers have increasingly integrated them into interfaces that 
connect diners with food. Yet, little is known about how sounds 
can function as culinary materials to enrich chefs’ creativity, par-
ticularly in creating meaningful auditory interactions that resonate 
with their culinary creations. Hence, we present GastroConcerto, 
an auditory dining system that combines a magnetic contact mi-
crophone equipped under the plate with a companion mobile ap-
plication. This system delves into the interactive space between 
diners and their food to introduce a novel interactive mechanism 
of dining–sound pairing, enabling chefs to design specific auditory 
interactions that respond to diners’ individual interactions with the 
food on dining containers. Through a within-subjects study and 
field deployment, we examined how GastroConcerto enriches chefs’ 
creative practices in crafting "sonic dish" experiences. Ultimately, 
our goal is to shift the ownership of auditory interaction design 
from interface designers to chefs, thereby supporting their culinary 
creativity. 

CCS Concepts 
• Human-centered computing → Interaction design. 

Keywords 
Human-food interaction, auditory interface, culinary creativity, 
acoustic sensing 
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1 Introduction 
Sounds are often designed to integrate with other sensory modali-
ties during meals, enriching dining experiences [52], altering sen-
sory perception [57], and influencing eating behaviors [59]. For 
example, prior research suggests that playing high-pitched sounds 
could stimulate sweetness and sourness, while low-pitched sounds 
correlate with bitterness [26]. Furthermore, eating sounds (e.g., 
chewing, licking) can affect diners’ perceptions of food’s crispness 
and freshness [58]. These studies have spurred interest within hos-
pitality, such as music-themed restaurants adjusting soundscapes 
(e.g., volume, tempo) to influence eating pace [54], while blind-
folded restaurants leverage sound to heighten sensory awareness 
[1]. These prior works have increasingly captured the attention 
of Human-Food Interaction (HFI) designers, striving to integrate 
auditory elements into food interactions [16, 18, 22, 47, 74]. 
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Auditory interaction in HFI has evolved from passive auditory en-
joyment (e.g., background music) to active sound interaction, where 
sounds respond directly to diners’ dining interactions. This evolu-
tion spans from edible auditory interfaces [14, 37] (e.g., sounds gen-
erated by food materials) to interactive auditory systems [73, 76, 78]. 
Building on this trajectory, recent HFI research has begun to in-
vestigate how chefs (here broadly defined as practitioners across 
the catering industry) employ interactive sounds as an emerging 
culinary resource to innovate their food creations [73]. However, 
these works are often constrained to lab-controlled experimenta-
tion, leaving little understanding of how auditory interaction can be 
integrated into chefs’ daily culinary practices. Moreover, existing 
sound-related HFI systems have primarily relied on either trig-
gering a single type of auditory output (e.g., sonification [37, 76]) 
or arranging sound playback randomly or sequentially [73, 78] to 
respond to dining interactions (e.g., licking [73, 76], sipping [77], 
interacting with plates [82]), regardless of how or what diners actu-
ally eat. Such an overlook of the interactive space between diners 
and food content limits chefs’ expressivity in crafting meaningful 
auditory interactions. These interactions should reflect their most 
authentic culinary vision when creating sonic dishes [25, 40, 49, 73]. 
This culinary ability to skillfully curate each dish as a multisensory 
medium for creative expression [41] transforms individual dining 
moments into dynamically evolving experiential trajectories [25]. 
This motivates our overarching research question: How do we design 
an auditory dining system that supports chefs’ culinary creativity, 
while it could be further integrated into their daily culinary prac-
tices? Building on these insights, we propose an interactive mode 
of dining-sound pairing that allows chefs to orchestrate diverse 
auditory responses to diners’ unique interactions with their dishes. 

We first conducted a formative study with seven chefs to identify 
key challenges in integrating auditory interactions into culinary 
practices for supporting creativity (Section 3). The challenges iden-
tified included time constraints, hygiene concerns related to device 
exposure, limited expertise in sound design, and the risk of distract-
ing diners in public settings. Drawing on these findings, we derived 
four design considerations that guided the development of Gastro-
Concerto’s appearance and functionality. To capture unique dining 
interactions, GastroConcerto incorporates a magnetic piezo sensor 
mounted beneath the plate, which detects acoustic signals gener-
ated by diners’ specific interactions with their dishes (Section 4). 
We also provided a companion user interface that grants chefs 
autonomy to collect interaction data, categorize sound pairings, 
and assign specific sounds to each pairing that can be activated by 
diners during meals. This work addresses our overarching research 
question by proposing two sub-RQs: 

• Sub-RQ1: How does the dining–sound pairing mode in Gastro-
Concerto support chefs’ culinary creativity? To address this, 
we conducted a within-subjects user study (Section 5) to 
evaluate the effectiveness of the dining–sound pairing mode 
in supporting chefs’ culinary creativity, compared with a 
baseline system in which sounds were triggered sequentially. 
Sixteen chefs were recruited, and each participant was asked 
to create a novel appetizer using the assigned system along 
with the provided sound and food materials. The results 
indicate that the dining–sound pairing mode significantly 
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enhanced participants’ culinary creativity across dimensions 
of enjoyment, exploration, expression, and perceived worth 
of efforts. Moreover, it elevated chefs’ sensory and emotional 
engagement with their dishes. 

• Sub-RQ2: How does GastroConcerto support chefs’ culinary 
creativity in daily practice and facilitate gastronomic experi-
ences? To further investigate this, we iterated on the system 
based on findings from Study 1 and conducted a five-day 
field deployment with six chefs (Section 6), focusing on their 
daily culinary experiences of engaging with GastroConcerto. 
At the end of the deployment, six diners were invited to in-
dividual dining sessions to experience the chefs’ final sonic 
dishes. Our observations highlight GastroConcerto’s poten-
tial to generate sonic dishes from food affordances, support 
chefs’ daily creative practices, and facilitate both culinary 
awareness and mindful dining. 

Overall, the contributions of this work are as follows: 
• System Design: We introduce GastroConcerto, an auditory 
dining system that expands chefs’ creative space by orches-
trating diners’ interactions with their dishes to activate cor-
responding sounds. The system offers inspiration for devel-
opers seeking to design novel digital dining interfaces that 
support culinary creativity and foster new dining experi-
ences, extending beyond exsisting HFI approaches. 

• Empirical Understanding: Our research engaged chefs 
throughout the process, from system development to evalu-
ation, in order to examine how GastroConcerto contributes 
to culinary creativity through both a within-subjects ex-
periment and a field deployment. These findings provide 
valuable insights for researchers and practitioners seeking 
to understand chefs’ authentic perspectives on creating din-
ing–sound pairings and incorporating such interactions into 
their daily culinary practices. 

• Design Implications: Drawing on the study results, we 
propose the following actionable design implications: (1) 
leveraging food properties to enhance food expressiveness; 
(2) providing temporal support for digital food creations dur-
ing chefs’ culinary processes; and (3) employing digital prop-
erties to modulate diners’ interoceptive experiences. These 
implications can guide the design of future digital dining 
interfaces that aim to support chefs’ culinary creativity. 

2 Related Work 
This section reviews related work, focusing on prior culinary sup-
port systems and auditory interaction in HFI design, and extends 
this understanding toward the creation of an auditory dining system 
that can support culinary creativity. 

2.1 Culinary Support Systems for Chefs 
With the transformative developments of culinary education [21, 
34], modern chefs are expected not only to craft flavorful dishes 
but also to present them in innovative and aesthetically compelling 
ways [41]. This trend has inspired HFI research to explore culi-
nary support systems that enrich chefs’ creative practices [17, 73]. 
For example, audio-visual dining performances such as "Le Petit 
Chef" and "Sound of the Sea" have been incorporated into culinary 

presentations to elevate the dining experience [27, 56]. However, 
these systems typically offer predefined narrative content, which 
constrains how chefs can flexibly engage with digital elements 
in ways that reflect their unique culinary vision. Some innova-
tions, such as 3D food printing [75], shape-changing food [69], and 
electrowetting-based fluid control [17, 19] have begun to expand 
the creative repertoire available to chefs in the development of 
digital gastronomy. However, on the one hand, the food-crafting 
process and the orchestration of digital elements are often asynchro-
nous, largely because of the lack of appropriate user interfaces. This 
results in researchers, rather than chefs, taking control of digital 
content authoring [14, 73]. On the other hand, such systems rely on 
specific types of food materials (e.g., pastes [75], droplets [17]) and 
tend to overlook the compositional diversity that is essential to the 
expressive potential of culinary creativity. These limitations make 
it difficult to fully integrate such systems into chefs’ everyday prac-
tice. The digital elements in these systems are often unidirectional 
(designed primarily for display, e.g., projection [27, 56], food perfor-
mance [17, 19]), missing the opportunity to incorporate the diverse 
ways in which diners interact with their food into responsive dining 
experiences. 

These explorations suggest that systems supporting culinary cre-
ativity should not only facilitate chefs’ multisensory food practices 
but also empower them with autonomy to orchestrate digital ele-
ments within their culinary workflow, thereby aligning with their 
authentic creative vision. Moreover, the design of such systems 
could benefit from incorporating the interactive space between 
diners and their dishes, thereby creating meaningful digital dining 
experiences. 

2.2 Auditory Interaction in HFI 
In dining environments, both the intrinsic sounds of food (e.g., 
glutinous textures, crunchiness) and external auditory stimuli (e.g., 
dining soundscape) have been used to shape the perception of 
flavors and textures [38], and to influence eating behaviors [66]. 
This growing understanding has led HFI researchers to explore the 
potential of auditory stimuli in transforming dining experiences 
[52]. 

First, edible auditory interfaces focus on food properties like 
dryness [14, 37] and moisture [76]. For example, "FoodSkin" used 
edible gold foil circuits on cookies to trigger sounds by detecting 
resistance and capacitance changes [37]. While promising, such 
designs require external circuits and are limited to specific food 
materials, challenging the integration into chefs’ culinary prac-
tices. Therefore, dietary tableware interfaces have attracted increas-
ing attention. These include utensils that sense eating patterns 
(e.g., IMU-enabled cutlery [36]) or detect eating phases (e.g., straws 
equipped with capacitive sensing [72, 77] or pressure sensing [29]). 
However, these often fail to showcase chefs’ creations and may 
trigger sounds without direct food contact, potentially hindering 
the inherent connection between auditory experience and eating. 
This limitation also extends to head-mounted sensors designed to 
capture eating actions [39, 78, 83]. In addition, some works take the 
form of dining containers. For instance, “Funeat” employs weight-
sensing plates to drive audiovisual performances [82], and systems 
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Table 1: We summarize three sensing approaches from prior sound-related HFI works, with the brackets showing the auditory 
interaction mode of each work. Uploading refers to inputting sound materials (e.g., downloading, recording) to be used during 
the eating experience. Sonification refers to the process of translating real-time eating-related data streams into sound. 

Dining Action Sensing Approach Research Name (Auditory Interaction Mode) 

Capacitive Sensing SonicStraw [77] (Uploading), WeScream! [76] (Sonification), EducaTableware [36] (Uploading), 
FoodSkin [37] (Sonification) 

Motion Sensing SUI [29] (Sonification), Chewing Jackey [39] (Uploading), FunEat [82] (Uploading), Gustosonic-
Sense [78] (Uploading) 

Acoustic Sensing Gamelunch [50] (Sonification) 

such as “Gamelunch” map eating-related acoustic signals to inter-
active sounds [50]. Although these platforms enable dish display, 
they remain largely diner-centered and overlook the unique dining 
interactions that could meaningfully inform or respond to crafted 
auditory content for chefs. Therefore, we categorize existing dining 
sensing approaches into three groups from prior sound-related HFI 
works (see Table 1), in order to inform the subsequent development 
of culinary support systems that incorporate auditory interaction. 

Some systems allow sound uploading to trigger engaging sounds 
either individually [36, 82], randomly [77], or sequentially [73]. 
However, this often creates a misalignment between sound presen-
tation and food content as diners consume their meals, making it 
difficult for chefs to use sound as a controllable culinary resource 
to represent their creative intentions. Sonification techniques, by 
contrast, can react to how diners consume their food based on vari-
ations in dining signals. Yet their reliance on customized algorithms 
without consistent evaluation often results in unpredictable user 
experiences and limited reusability [20, 33]. Moreover, sonification 
is typically restricted to symbolic music patterns (e.g., MIDI notes), 
which provide limited expressive information for chefs’ creativity 
[7]. To address these limitations, we developed an interactive mode 
of dining–sound pairing, based on the sound-uploading pattern, 
that enables chefs to orchestrate auditory contents that respond to 
diners’ unique interactions with their sonic dishes. 

2.3 Summary 
Culinary creativity, as an expression of a chef’s inner world [41], is 
manifested through the processes of conceptualization, preparation, 
cooking, and presentation, and ultimately realized through diners’ 
perceptions and interpretations [49]. Based on this understanding, 
our review identified two key insights: (1) The advancement of in-
teractive technologies is reshaping the relationship between chefs 
and diners, allowing this relationship to extend beyond the confines 
of the kitchen [17] toward a more open and participatory role in de-
signing the dining experience [4]. By creating meaningful auditory 
cues that respond to diners’ unique interactions with their dishes, 
chefs can deepen engagement and enhance diners’ understanding 
of their culinary creations. (2) In response to chefs’ evolving inten-
tions during the culinary process, auditory interactions should be 
integrated into their everyday culinary routines to provide instant 
responses to their experiments with ingredient composition and 
sensory exploration. 

3 Formative Study 
To investigate the potential identified in prior work for supporting 
chefs’ culinary creativity through auditory interaction, we propose 
a dining–sound pairing mode that enables chefs to orchestrate di-
verse auditory responses to diners’ unique interactions with their 
culinary creations. Building on this mechanism, we conducted a 
formative study with seven chefs (age; M = 28.29 years, SD = 3.20; 
5 men, 2 women; from P1 to P7) who possessed extensive culi-
nary experience (M = 6 years, SD = 3.61), prior experience with 
interactive technologies in their culinary practices, and interest 
in enhancing culinary creativity through auditory interaction (see 
Appendix Table 4 for details). Grounded in reflective practice, this 
study aimed to generate design considerations of appearance and 
functionality for developing an auditory dining system that can be 
integrated into chefs’ daily culinary practices. It serves as a key step 
toward deploying dining–sound pairing and examining its impact 
on culinary creativity. 

3.1 Procedure and Challenges 
This study was conducted by 30-minute semi-structured interviews 
with each participant [43], consisting of three phases: (1) Knowl-
edge alignment (5 min): The researcher presented slides and videos 
to help participants develop a conceptual understanding of HFI 
research, particularly auditory interactions in dining scenarios. (2) 
Open-ended discussion (20 min): Participants reflected on their culi-
nary experiences, the challenges of using interactive technologies, 
and their perspectives on integrating auditory interactions. (3) De-
sign elicitation (5 min): Participants were encouraged to envision 
future deployments of auditory dining systems based on their culi-
nary experience. All sessions were audio-recorded for transcription. 
Two researchers independently reviewed and coded the transcripts, 
and the results were synthesized through collaborative discussion, 
leading to the identification of five key challenges: 

• C1: Auditory interactions may increase time costs. Chefs 
found auditory interactions potentially time-consuming due 
to distractions (P3), training (P3, P5), managing customer 
flow (P4), added complexity (P1, P4, P6), and adapting to 
menu changes (P2, P6). Simplicity and quick interaction were 
crucial. P2 described her experience with audio-visual inter-
active projections in her restaurant during seasonal changes: 
“Every time I change the menu, I need to replace and edit all 
the animations to match my dishes [...] This is so expensive.” 
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• C2: Exposed electronics may distract from the food. 
Exposed electronic components could detract from the din-
ing experience. Chefs wanted the focus to remain on the 
food, with technology feeling natural and unobtrusive. P7 
explained, “Technology shouldn’t become a gimmick [...] it 
should highlight the food itself. [...] I [hope my customers] 
experience this interaction naturally, without it feeling too 
deliberate.” 

• C3: Hygiene and cleanliness concerns. Interactive tech-
nology raised hygiene concerns, including bacterial exposure 
and cleaning burdens. Separating sensing components from 
tableware was suggested for better hygiene and reusabil-
ity. P3 emphasized, “[We need to] work while wearing masks 
and hats. If we use these devices, [...] they might expose us to 
bacteria and add an extra cleaning burden.” 

• C4: Limited sound expertise may hinder creativity. 
Chefs perceived sound as a low-cost yet customizable in-
teractive feature. However, due to their limited expertise in 
sound design, some expressed the potential benefits of auto-
mated sound orchestration (P3, P4) and access to an extensive 
sound library (P2, P6, P7). As P4 expected, “If there were an 
AI system, I could simply tell it through the voice commands to 
add any elements to my dish [...] it would significantly reduce 
my workload.” 

• C5: Potential for messy sound experiences in public 
spaces. Chaotic sounds in multi-dining settings could dis-
turb guests. Limiting sounds to small ranges was recom-
mended to minimise disruption. P6 commented: “Some guests 
just want to quietly read a book at the café [...] loud public 
sounds might disturb them.” 

3.2 Design Considerations 
To synthesize the insights gained from these challenges (labeled 
C) and from researchers’ self-reflections during early-stage experi-
mentation (labeled R), we identified four key design considerations, 
spanning both system appearances and functionality, that inform 
the development of GastroConcerto. 

3.2.1 DC1: Design a sensitive, isolatable, and non-contact sensing 
hub. The core of GastroConcerto’s interaction design lies in din-
ing–sound pairings, which require sensors capable of capturing 
dining interactions in real time and supporting reliable classifica-
tion. We identify three key requirements: (1) High Sensitivity (R): 
sensors must accurately capture data streams at a high sampling 
rate to enable precise recognition and classification of dining in-
teractions. (2) Environmental Isolability (R): sensors should resist 
noise from conversations and other dining activities to ensure local-
ized and reliable interaction detection. (3) Non-Contact Sensing (C3): 
sensors should maintain hygienic separation between the sensing 
hub and containers while detecting dining interactions without 
requiring direct contact with the human body and food. 

3.2.2 DC2: Design for instant responses with memory functionality. 
Auditory interactions introduce inherent time costs for chefs, as 
new interaction modes often bring unfamiliar qualities that disrupt 
the initial balance of creating, cooking, and serving [30, 68, 71]. To 
mitigate this, the interface should provide: (1) Instant Responses 

(C1): enabling chefs to create dining–sound pairings that provide im-
mediate auditory feedback and allow dynamic adjustments aligned 
with their creative thinking in culinary practices. (2) Memory Func-
tionality (C2): storing configurations of each sonic dish to support 
the retrieval of established records, facilitate iterative refinement, 
and enable rapid redeployment during service. 

3.2.3 DC3: Design an expressivity-supportive, modular, and food-
grade dining container. Food containers, along with the diverse food 
mediums they hold, offer affordances that support a range of dining 
interactions from food preparation to consumption [42]. At the 
same time, containers have long served as a medium for chefs to 
express culinary creativity and have become a key focus in HFI re-
search [36, 50, 76, 82], as the eating behaviors they scaffold present 
opportunities for integrating auditory interactions to enhance the 
dining experience. Therefore, the structural configuration empha-
sizes: (1) Expressivity-supportive (C2): containers should support 
creative presentations for chefs while remaining practical for din-
ers. (2) Modularity (C3): components must be easily assembled and 
cleaned for sustainable reuse. (3) Food-grade Materials (C2): adopt-
ing high-temperature-resistant, non-toxic, and hygienic materials 
for constructing the enclosure and dining components. 

3.2.4 DC4: Design a convenient, personalized, and enjoyable au-
ditory interaction. Unlike prior sound-related HFI systems, where 
designers controlled auditory authoring [14, 73, 76], GastroConcerto 
shifts the ownership of auditory interaction design from interface 
designers to chefs. It empowers chefs to assign sounds from an ex-
tensive sound library (C1) and to upload their own audio files (C4). 
The system also supports both speaker-based and headphone-based 
playback, enabling diners to choose between shared and private 
sonic dining experiences (C5). 

4 GastroConcerto: Design and Development 
We present GastroConcerto, an auditory dining system consisting 
of three key components (Fig.2): (1) a sensing hub that captures 
diners’ dynamic interactions using a customized algorithm; (2) a 
dining platform with plateware that accommodates food items and 
interfaces with sensors beneath to compute dining interactions 
occurring on it; and (3) an initial web-based user interface that 
enables chefs to create sonic dishes by categorizing dining–sound 
pairings within each dish and assigning specific sounds to each 
pairing. 

4.1 Developing the Sensing Hub 
Through the review of auditory interaction techniques in HFI (Ta-
ble 1), we experimented with five types of sensors to investigate 
whether different data streams could effectively detect and classify 
dining interactions on the plateware. By evaluating these sensing 
approaches, our aim was not only to determine which sensor best 
suits GastroConcerto, but also to understand why certain sensing 
mechanisms are more appropriate for real-world dining scenarios. 
We incorporated these sensors into a set of initial prototypes (Fig.3). 
Six participants (age: M = 22.83 years, SD = 1.6; 4 men, 2 women) 
were invited to engage with these low-fidelity prototypes (Par-
ticipants’ details in Appendix Table 5). We observed participants’ 
interactions and responses while using each prototype, evaluating 
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Figure 2: The development process of GastroConcerto. (a) 
Sketching the interaction workflow within GastroConcerto. 
(b) Designing structural component details in the early it-
eration. (c) 3D printing. (d) Early prototype of a 3D-printed 
component. (e) Showcasing the final version of GastroCon-
certo. 

them according to the three sensing criteria outlined in Design 
Consideration 1. 

Figure 3: Exploring the Potential of Five Sensors: Touch 
Screen, Capacitive Board, IMU, Geophone, and Contact Micro-
phone. Researchers evaluated these sensors based on users’ 
performance during interaction. Note that the in-the-field 
photos are included in the Appendix Fig.14. 

4.1.1 Capacitive Sensing. We tested two capacitive sensing ap-
proaches: (i) an iPad touchscreen and (ii) plateware equipped with 
an Adafruit board and 5 mm copper foil tape. These sensors detected 
dining interactions with high precision but required direct contact 
with both containers and food, complicating subsequent cleaning. 
These sensing approaches imposed strict constraints on food mois-
ture: dry foods were often undetectable, whereas overly moist foods 
frequently caused signal misfires or delays. Meanwhile, capacitive 
sensing can capture only instantaneous changes in capacitance 
at the moment of interaction, making it unable to represent the 
dynamic and continuous temporal structure of dining interactions 
for classification. 

4.1.2 Motion Sensing. We explored continuous motion data streams 
from (i) an iPhone IMU (z-axis acceleration) and (ii) a Geophone 
vibration sensor to detect dining interactions on the plateware. 
While both were sensitive to motion changes and promising for 
non-contact applications, they suffered from poor signal isolation. 
(1) The IMU had to remain parallel to the plateware, any rotation 
during dining caused auditory confusion. (2) Geophone signals were 
easily corrupted by footsteps and table impacts. We 3D-printed a 
platform to hold the Geophone inverted, but this introduced ab-
normal fluctuations, likely due to gravity displacing its internal 
suspension springs. (3) Both sensors also struggled to capture subtle 

dining interactions, often requiring exaggerated motions to trigger 
sounds. 

4.1.3 Acoustic Sensing. We mounted a piezo contact microphone 
on the outer wall of the plateware to capture the acoustic signatures 
of dining interactions. This sensor provided high sensitivity, physi-
cal separation from food, and strong resistance to interference from 
human voices. However, table vibrations occasionally disrupted the 
signals, which we mitigated by placing rubber studs beneath the 
container. 

Overall, we adopted contact microphones, paired with a Rasp-
berry Pi for rapid prototyping and interaction. Additionally, we 
integrated a magnetic module into the contact microphone for easy 
attachment to dining containers. 

4.2 Designing the Functionality 
To establish the mechanism of dining–sound pairings, we initially 
developed a web interface for accessing GastroConcerto. This in-
terface empowers chefs with autonomy to create sonic dishes in 
real-time data collection, model training, and sound assignment. Its 
key functionalities include: 

4.2.1 Creating a dish. On the homepage, chefs first enter the local 
network IP to connect with the Raspberry Pi. They then select 
“Create Dish” to name their dish, e.g., "Smoked Salmon." 

4.2.2 Establishing dining-sound pairings within the dish. Chefs de-
fine potential pairings within their dishes, such as sounds triggered 
when cutting salmon or dipping it into sauce, if the sensor captures 
the corresponding acoustic signals. This involves: 

(1) Acoustic data collection: Chefs click “Record” to store .wav 
files for model training. We used a fixed-size deque buffer to re-
tain the five most recent frames, ensuring both contextual con-
tinuity and event completeness. To segment dining interactions, 
we implemented a peak-based sliding window method [81]: when 
the amplitude exceeds the threshold, an event is marked and the 
buffered data are added. A finer 0.5× window is then applied to 
refine the start and end points until amplitudes remain below the 
release threshold for 0.5 s. Each pairing is recorded 15 times. 

(2) Acoustic data analysis: We employed a Random Forest model, 
as prior research has shown it to be among the best-performing 
machine learning methods for classifying eating actions [78]. Audio 
data were processed into time- and frequency-domain features, 
with each segment represented as a fixed-length vector. The trained 
model and its corresponding normalizer were then stored within 
the dish file. 

4.2.3 Assigning sound to each pairing. After training, chefs assign 
sounds to each pairing. The dish status is displayed as “Completed” 
once training is finished, or “Pending” otherwise. To support this 
process, the system provides a sound library with a wide range 
of predefined options and also allows chefs to upload their own 
custom sounds. 

4.3 Designing the Dining Platform and 
Plateware 

We 3D-printed the plateware using food-safe PETG. A recessed 
area was designed at the base to house an iron ring for attaching 
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magnetic contact microphones, while ensuring that the containers 
remain easy to clean and sterilize. A separate platform accommo-
dates the electronic components, maintaining aesthetics and mini-
mizing interference with the dining experience. To further reduce 
non-dining signal interference, a silicone rubber layer was embed-
ded beneath the platform. In addition, we designed a detachable 
partition with a circular opening to enable precise alignment and 
secure attachment of the microphones between the platform and 
plateware. The raised pedestal form echoes East Asian offering 
vessels (e.g., Japanese takatsuki and Chinese high-footed plates), 
which traditionally elevate food to confer respect and ceremonial 
significance. This elevated presentation is also reflected in recent 
HCI works [11, 12], highlighting food for multisensory interaction. 

5 Study 1: Evaluating the Effectiveness of 
Dining–Sound Pairing in Supporting Culinary 
Creativity 

To evaluate the effectiveness of the dining–sound pairing interac-
tion mode in the GastroConcerto system, we conducted a within-
subjects study with 16 chefs. The goal was to examine how this 
interaction mode supports culinary creativity in comparison to a 
baseline condition, where sound playback was triggered sequen-
tially (Fig.4). 

Figure 4: Flowchart of Study Procedure. (a) preparation of ma-
terials (ingredient and sound libraries), (b) study procedure 
for endowing sounds to appetizers across two conditions, and 
(c) in-the-field photo. 

5.1 Participants 
16 chefs (age: M = 29.5 years, SD = 7.56; 6 men, 10 women), distinct 
from those in the formative study, were recruited through social 
media and word-of-mouth. All chefs had several years of experience 
in food innovation with backgrounds in the catering industry (M = 
5.13 years, SD = 5.77), including but not limited to western chefs, 

baristas, restaurateurs, and bartenders. The sample size of 16 was 
determined based on an a priori power analysis using G*Power 
(two-tailed, 𝛼 = 0.05, power = 0.80, Cohen’s d = 0.8). 

5.2 Procedure 
We provided participants with a curated set of ready-to-use ingredi-
ents and a sound library to design an appetizer (Fig.4 (a)). Appetizers 
were selected for their simplicity and non-cooking nature, which 
not only streamlined the study procedure but also enabled partic-
ipants to effortlessly and rapidly conceptualize and express their 
culinary creativity. The constrained creative sound library aimed to 
control experimental variables while maintaining sufficient room 
for creative expression. The GastroConcerto system was deployed in 
a controlled lab environment, consisting of an interactive platform 
and two distinct web interfaces (Fig.5), each corresponding to one 
of the following interaction modes: 

Figure 5: Demonstration of the web interface for the two 
conditions. (a) In Condition A, chefs can select sounds and 
arrange their playback order. (b) In Condition B, chefs can 
create dining–sound pairings and assign sounds to each pair-
ing. 

• Condition A (Baseline): This condition retained the default 
system configuration and visual interface of GastroConcerto, 
with only the web interface modified to allow participants 
to select sounds and arrange their playback sequence. This 
mode reflects the conventional auditory interaction approach 
commonly used in HFI research to enrich culinary creativity 
[73]. 

• Condition B (Dining–Sound Pairings): In this condition, 
participants used the same appetizer to fully engage with 
the GastroConcerto system to identify different dining ac-
tions associated with consuming the dish. The system then 
performed real-time data collection, categorized the din-
ing–sound pairings, and assigned a specific sound to each 
pairing. 

Participants were required to attend a session lasting 30 min-
utes. During the study, they were guided to complete and evaluate 
their appetizer creations under different conditions. Culinary cre-
ativity is defined as the transformation of a chef’s inner world 
into a perceptual culinary experience [25, 41], closely reflects per-
sonal expression and internal intentions. Therefore, we adopted 
self-assessment of chefs rather than third-party expert evaluation, 
aligning with prior HCI research on creativity support [28, 48]. 
Data were collected through questionnaires, as well as audio and 
video recordings that captured participants’ conversations, inter-
views, and dining behaviors. To enhance interpretability, we also 
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illustrated outcomes of chefs’ creations under both conditions in 
Appendix Table 6. 

5.2.1 Stage 1: Appetizer Brainstorm and Creation (5 minutes). At 
the beginning of the session, each participant was asked to create 
an adequate serving of an appetizer using the provided ingredients, 
then divide it into four portions for use in the subsequent interac-
tion conditions. After completing the appetizer, participants tasted 
the first portion. This task was designed not only to simulate a 
realistic culinary creation process [49] (from preparing, processing, 
to tasting) but also to prompt reflection on their culinary creativity 
as food innovators. 

5.2.2 Stage 2: Assigning Sounds to Their Appetizers (20 minutes). 
To avoid ordering effects, both the conditions and the sequence 
of tasks were counterbalanced across participants. Participants in 
the baseline condition used one portion of the appetizer to assign 
sounds and determine their playback sequence. Participants in the 
pairing condition used two portions: the first for collecting dining 
interaction data, after which the researcher cleaned the plate, and 
the second for the actual interaction and tasting. 

After each condition, participants completed assessments of their 
perceived culinary creativity before proceeding to the next. Culi-
nary creativity was especially reflected not only in the process of 
creation but also in the act of perceiving and consuming the dish 
[49]. Therefore, in addition to a culinary creativity investigation, 
participants were asked to taste their creations and complete a 
questionnaire to evaluate their dish. Each participant was required 
to plate their appetizer on our system and engage in at least five 
interaction attempts with it to fully experience the differences be-
tween conditions. A 2-minute break was provided between each 
stage to minimize carry-over bias caused by self-evaluation of the 
dish [31, 40, 67]. 

5.2.3 Stage 3: Follow-up Interview (5 minutes). After completing all 
conditions, the researcher conducted a brief follow-up interview to 
collect participants’ immediate feedback regarding the culinary cre-
ativity support and their overall experience. The interview focused 
on the following open-ended questions, among others: "Compared 
to traditional culinary innovation, how did the presence of sound affect 
your creative experience?", "How would you describe the difference 
between these two auditory interaction modes?", "Do you have any 
additional comments?" 

5.3 Measures 
After each condition, participants completed a questionnaire assess-
ing both their perceived culinary creativity and their evaluation of 
the dish they created. Responses were collected using a 10-point 
Likert scale (1 = not at all, 10 = extremely). To evaluate culinary 
creativity, we adopted the validated Creativity Support Index (CSI) 
questionnaire [13], which captures dimensions such as enjoyment, 
immersion, exploration, expressiveness, and results worth the effort. 
Since our study did not focus on collaboration with other chefs, 
we marked the collaboration-related questions as N/A in the final 
calculation of the CSI score. For dish evaluation, we adapted a vali-
dated dining questionnaire [80], which reflects three key indicators 
emphasized in the prior HFI works: dining awareness [5, 6, 10, 79], 

sensory appeal [10], and emotional engagement [6, 79]. The ques-
tions were as follows: “I noticed subtle flavor variations in the dish,” 
“The dish increased my appetite,” and “I felt an emotional connection 
to the dish.” In addition to these self-report measures, we also col-
lected behavioral indicators during the study (Table 2). We assessed 
the normality of the data using the Shapiro-Wilk test. Depending 
on the distribution, we then applied the Wilcoxon signed-rank tests 
for these non-parametric data. 

5.4 Results 
5.4.1 Analysis of Subjective Culinary Creative Support. Wilcoxon 
signed-rank tests showed that (Fig.6), compared to the baseline 
system, the dining–sound pairing mode significantly enhanced 
participants’ culinary creativity as reflected in overall CSI scores 
(𝑍 = 3.051, 𝑝 = .002). In particular, significant improvements were 
observed in several dimensions: enjoyment (𝑍 = 2.586, 𝑝 = .010), 
exploration (𝑍 = 2.431, 𝑝 = .015), expression (𝑍 = 2.223, 𝑝 = .026), 
and perceived worth of effort (𝑍 = 2.575, 𝑝 = .010). These results 
suggest that the dining–sound pairing mode not only improved 
chefs’ creativity in crafting sonic dishes but also stimulated partici-
pants’ emotional engagement and exploratory motivation during 
dish creation. In the evaluation of the sonic dishes, the dining–sound 
pairing mode also received significantly higher ratings in sensory 
appeal (𝑍 = 3.068, 𝑝 = .002) and emotional engagement (𝑍 = 2.953, 
𝑝 = .003), indicating that the pairing mode amplifies chefs’ sensory 
perception and affective responses to their own creations. 

Figure 6: Culinary Creativity (first two rows) and Dish Eval-
uation (third row) Ratings under Two Conditions (Baseline 
= Condition A; Pairing = Condition B). CSI rating includes 
weighted factor scores for each dimension as well as the over-
all CSI score. Asterisks indicate significance levels: *p < .050, 
**p < .010, ***p < .001. 

5.4.2 Analysis of Interaction Behavior Indicators. Wilcoxon signed-
rank tests indicated that (Fig.7), under the dining–sound pairing 
mode, chefs demonstrated significantly greater engagement across 
multiple behavioral metrics: Creation Duration (𝑍 = 3.517, 𝑝 < 
.001), Interaction Duration (𝑍 = 3.26, 𝑝 = .001), Number of Interac-
tions (𝑍 = 2.956, 𝑝 = .003). In terms of sound usage, chefs employed 
a significantly lower Number of Sounds (𝑍 = −3.108, 𝑝 = .002) in 
the pairing mode compared to the baseline. These results indicate 
that the dining–sound pairing mode fostered deeper interactive in-
volvement and sustained engagement, as reflected in longer creation 
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Table 2: Behavioral Metrics 

Behavioral Metrics Description 

Creation Duration The total time spent on dish creation, measured from the moment the participant began using 
the web interface until completion. 

Interaction Duration The total time spent interacting with the dish via the system. 
Number of Interactions The total number of interactions with the dish, including all detected dining actions. 
Number of Sounds The total number of sounds chefs select for their dishes. 
Number of Sound Responses 
(NSR = NCR+NER) 

The total number of times a sound was played in response to an interaction during the entire 
session. 

Number of Pairing Interactions 
(NPI = NCR+NER+NNR) 

The total number of times a sound was played in response to an interaction during the entire 
session. 

Number of Correct Responses (NCR) The number of pairing-related interactions that triggered the correct corresponding sound. 
Number of Error Responses (NER) The number of pairing-related interactions that triggered an incorrect sound. 
Number of No Responses (NNR) The number of pairing-related interactions that did not trigger any sound. 

Figure 7: Behavioral Interaction Analysis Ratings under Two 
Conditions (Baseline = Condition A; Pairing = Condition B). 
Asterisks indicate significance levels: *p < .050, **p < .010, 
***p < .001. 

time and more frequent interactions. Meanwhile, chefs employed 
fewer sounds, suggesting a more selective and cautious approach 
to sound usage. However, no significant difference was found in 
the Number of Sound Responses (𝑍 = 1.688, 𝑝 = .091), prompting 
further analysis of the interaction dynamics in the pairing mode. 

5.4.3 Analysis of the visual articulation of typical dining–sound 
pairing combinations. In this study, the dining–sound pairings were 
grounded in each participant’s own interactions. Because the acous-
tic signal is shaped by the users’ dining interactions, the food ma-
terials, and the specific diningware, even the same interaction can 
produce different signal patterns across participants. Consequently, 
computing a machine learning accuracy benchmark would not pro-
vide a reliable baseline for GastroConcerto. Instead of predictive 
modelling, we adopted a bricolage analysis strategy [53], adapting 
visual articulation methods from HCI [65] to construct a descriptive 
model of the system’s sensing capability. One researcher analyzed 
the video recordings of all chefs’ creation processes together with 
the corresponding dataset (Appendix Table 6) to identify: (i) the 
combinations of dining-sound pairings that produced robust and 
distinguishable event patterns; (ii) known failure modes; and (iii) 
the material or interaction properties underlying these limitations. 

We used interaction sound duration and pitch as two example axes 
to construct the visual articulation (Fig.8). We then selected four 
representative chef creations as illustrative cases. 

Figure 8: Showcasing Sound Response Effects (a) and Accu-
racy for Pairing-Related Interactions (b) and four typical 
dining-sound pairing combinations from chefs (c-f) 

During the dining–sound pairing mode, only 52.38% of all in-
teractions were actually pairing-related. Moreover, as shown in 
Fig.8(a), the system did not respond to every pairing-related in-
teraction (non-response rate: 12.73%). Through further reviewing 
chefs’ creation, data revealed that chefs designed between two 
and four dining–sound pairings. The most common dining inter-
actions were stabbing (26.09%), cutting (15.22%), lifting (15.22%), 
and stirring (13.04%). Yet even when chefs performed the same 
interaction, the acoustic patterns captured by GastroConcerto var-
ied considerably depending on the food material (e.g., crackers vs. 
cucumber), the utensils used, and the speed or force of the inter-
actions. For example, to ensure that the intended sound could be 
reliably triggered within this sensing mode, P15 created two stab-
bing pairings using different food materials. This sensing mode also 
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suggests that, in principle, chefs could design more dining–sound 
pairings if the interactions exhibit clearly distinguishable acoustic 
characteristics. However, it is important to note that some dining 
interactions, although performed differently, can still generate over-
lapping acoustic signatures (e.g., the red and yellow segments in 
Fig.8(e)), which potentially leads to the error responses. Despite this, 
the pairing mode achieved a 93.10% accuracy (Fig.8(b)) in matching 
appropriate auditory responses to the recognized dining actions. 
This indicates strong effectiveness in distinguishing between din-
ing types and triggering corresponding sounds. These findings and 
limitations were synthesised by the researchers and documented 
as prior knowledge to inform chefs in the next stage of the study. 

5.4.4 Qualitative Analysis. We combined each participant’s re-
sponse to each question as a unit of qualitative data. In total, there 
were 55 data units, with the number of responses per participant 
ranging from 2 to 7 (M = 3.44, SD = 1.54). A reflexive thematic 
analysis [8] was conducted by one researcher on these data units 
to explore how auditory interactions influenced the creative ex-
perience compared to traditional culinary creation, and how the 
two sound interaction modes differed in their culinary experiential 
process. 

Blending Sound into Culinary Expression. 7 participants 
described creating sonic dishes as a novel form of inspiration dis-
tinct from everyday cooking. For instance, P3 noted that sonic 
creation opened up new creative possibilities. P15 shared:“As an 
owner, adding sound to a dish could differentiate me from other restau-
rants.” However, compared to ambient music, P16 emphasized the 
personalized nature of auditory interaction:“Designing this interac-
tion helps me communicate something specific to a particular diner. 
[...] The music played in a cafe is meant for everyone, but this is for 
someone.” 

Sound as a Means of Amplifying Sensory Perception. 15 
participants highlighted the novelty and intensity of the sensory 
experience brought by sound. P12 explained:“The sound even made 
me feel a slight change in taste, it made me focus more on the flavor. 
[...] When I ate the first dish (referring to the no-sound task), I just 
swallowed it without thinking.” Similarly, P2 reflected:“This sound 
experience suddenly made me feel like this appetizer wasn’t too salty 
anymore.” P6 echoed this effect by describing how sound encour-
aged eating:“The point of sound is that, even if the food isn’t that 
great, it makes me want to keep going, just to see what happens next.” 
Interestingly, P7 described a playful moment when he let the chips 
fall onto the plate to make a screaming sound: “This is so funny, it 
feels like my chips are yelling at me.” 

Comparison between Sequential and Pairing Modes. While 
both interaction modes were described as “innovative” and “playful,” 
participants distinguished their culinary expressive characteristics. 
The sequential mode was characterized as “creating a story context” 
(P13, P16) and “exploratory” (P6), whereas the pairing mode was 
described as “more connected to the food” (P4, P12), “logical” (P5, 
P11), and capable of “expressing the meaning behind the dish” (P4, 
P7). P11 reflected:“The sequential mode helped spark creativity in 
people who might not usually see themselves as creative. [...] As for the 
pairing mode, it felt like there was a real connection between the diner 
and the dish I created [...] it created more meaningful interactions.” 
P16 further emphasized the difference in agency:“[The sequential 

mode] felt more like I was exploring the sounds. [...] But for another 
one [referring to pairing mode], it was more about exploring the 
food itself. I really had to think about how to design the interactions 
that could trigger specific sounds.” Participants also shared their 
attitudes toward the mechanisms behind the two interaction modes. 
P4 commented on the sequential mode, "Sounds played every time 
I interacted with my dish [...] It could get overwhelming and even a 
bit annoying after too many trials." In contrast, P18 reflected on the 
pairing mode: "The sound didn’t appear everytime [...] I could just 
focus on my dish. When the sound did happen, it was a surprise." 

6 Study 2: In the Field 
To investigate how auditory interaction in the GastroConcerto sys-
tem facilitates creativity in daily culinary practice and influences 
the gastronomic experience, we conducted a five-day field study 
with six chefs. On the sixth day, each chef hosted a dining session 
with an invited diner to experience the sonic dish they had created. 

6.1 System Iteration 
We retained the overall structure of GastroConcerto and iterated 
on the system to better support its use in Study 2. First, the web 
interface used in Study 1 was redeveloped into a mobile app using 
Android Studio (Fig.9). We also established automatic communica-
tion between the Raspberry Pi and the app at boot by registering a 
startup script, aiming to integrate the system into chefs’ everyday 
culinary practices in a more portable and user-friendly manner. 
In addition to the plateware, we designed custom bowlware and 
drinkware to support the diverse culinary practices of chefs across 
professions. We also enriched the sound library by expanding the 
audio repertoire to support expressive sonic culinary creations. 
Furthermore, we adjusted algorithmic parameters, such as incorpo-
rating normalized entropy to improve action recognition accuracy 
and reducing the interaction release time from 0.5s to 0.1s to min-
imize sound response latency. To prevent prolonged audio from 
masking subsequent interactions, we added a mechanism to detect 
new actions: if a new action is performed more than three times 
consecutively while the previous sound is still playing, the system 
immediately switches to the corresponding sound, thereby preserv-
ing the authenticity of the chefs’ creative intent. To improve the 
generalization ability of each trained model, we employed audio 
data augmentation techniques, including time stretching, volume 
scaling, pitch shifting, and the addition of subtle noise, to expand 
the number of samples for each dining interaction label and reduce 
overfitting. 

6.2 Participants 
We recruited six chefs through online advertisements and follow-up 
invitations sent to participants from Study 1 who had expressed 
interest in further participation. All participants had several years 
of experience in the catering industry (Years of experience: 4–20; 
M = 9.17, SD = 5.87), and ranged in age from 27 to 45 (M = 32.83 
years, SD = 7.21; 4 men and 2 women; 2 from Study 1; indexed C1 
to C6). Participants were required to be enthusiastic about culinary 
experimentation and creative food innovation, as well as open to in-
tegrating auditory interaction into their everyday culinary routines. 
Six diners (age: M = 29.17 years, SD = 3.76; 2 men and 4 women; 
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Table 3: Participant demographics. Note that participants only identified with binary genders (woman (W), man (M)). We also 
added each chef’s work environment, classified according to Canziani’s restaurant framework [9], which includes fine dining, 
casual dining, and quick-service restaurants. 

Group Code 
(Age, Gender) 

Occupation Attitudinal label for chefs 
/ Sound enjoyment ap-
proach for diners 

Experience of food-related practice 

1 C1 (36, W) Chef (Private chef) Positive 10 years of experience crafting desserts and working as 
a private chef. 

D1 (37, M) Psychologist Speaker Enthusiastic about exploring new culinary experiences, 
with a unique perspective on the intersection of food 
and psychology. 

2 C2 (28, W) Bartender (Casual 
dining restaurant) 

Mild 5 years of experience running a bar, specializing in bev-
erage experiences. 

D2 (28, W) Master student Speaker Passionate about food experiences and previously par-
ticipated in food–sound interaction research. 

3 C3 (33, M) Chef (Casual dining 
restaurant) 

Positive 10 years of experience working in Chinese restaurants. 

D3 (25, M) Master student Earphone, Speaker Passionate about food experiences and previously par-
ticipated in food–sound interaction research. 

4 C4 (28, M) Japanese 
cuisine chef (Fine-
dining restaurant) 

Positive 6 years of experience creating dishes in Japanese buffet 
restaurants, including 2 years of private kitchen service. 

D4 (27, W) Food blogger Earphone, Speaker Dedicated to exploring new culinary experiences and 
sharing them through public media platforms. 

5 C5 (45, M) Chef (Casual dining 
restaurant) 

Positive 20 years in the catering industry and running a central 
kitchen company 

D5 (29, W) PhD student Earphone, Speaker A PhD student who has previously participated in two 
food-related research studies. 

6 C6 (27, M) Greek cuisine chef 
(Casual dining 
restaurant) 

Positive Graduate of Le Cordon Bleu with 4 years of experience 
in Greek restaurants. 

D6 (29, W) PhD student Earphone, Speaker Considers herself a food enthusiast who enjoys explor-
ing new restaurants and discovering new cuisines. 

indexed D1 to D6) were each paired with chefs to experience their 
final sonic dish, forming six pairs in total (Table 3). 

6.3 Methods 
We engaged the chefs in two sessions: a daily engagement experi-
ence for five days and a subsequent dining session, during which 
they crafted a sonic dish for diners. Through these two sessions, 
we aimed to explore how auditory interaction could support their 
everyday culinary practice and investigate its impact on shaping 
their overall gastronomic experience. 

6.3.1 Daily Engagement Experience for five Days. This ongoing en-
gagement encouraged participants to actively interact with the sys-
tem and explore its creative potential, allowing them to experience 
how auditory interaction could be integrated into their everyday 
culinary practices. The ultimate goal of the session was for each 
participant to design a sonic dish and present it to an invited diner. 
The procedure was structured as follows (Fig.10): 

Day 1 – Introduction and Deployment (40 min): A researcher 
visited each participant’s home to deploy the GastroConcerto system 

and ensure that both the mobile device and the system were con-
nected to the same Wi-Fi network. The researcher demonstrated 
how to operate the system and guided the participant through a 
practice process using a simple food. Once system functionality 
was confirmed and the participant was familiar with the basic op-
erations, the researcher left and provided a printed manual with 
illustrations and instructions for their reference. 

Days 1 to 5 – Daily Engagement (30 min per day): Partici-
pants were encouraged to use the system at least once per day to 
explore new sonic expressions of their culinary creations, reflecting 
on their experiences in preparation for the final dining session. 
After each use, they recorded their reflections, feedback, or insights 
either in written notes or audio recordings, which they shared with 
the research team via email or messaging apps. During this period, 
the researchers remained available to provide technical support and 
assist with any system-related issues. All the necessary materials 
are shown in Fig.11. During daily engagement, after each round 
of study, the researchers documented all sonic dishes created by 
the chefs for future analysis. However, these creation records were 
not deleted from the app and remained accessible in this shared 
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Figure 9: Overview of the application interface and interac-
tion workflow. 

Figure 10: Schematic flow of Study 2. Orange backgrounds 
indicate daily engagement activities, while pink backgrounds 
represent the dining session. (a) The researcher introduces 
and deploys the GastroConcerto at the chef’s home. (b) Chef 
engages with GastroConcerto in daily culinary practice. (c) 
The chef prepares all materials before the dining session. (d) 
The chef serves and presents the sonic dish to the diner. (e) 
The researcher conducts a post-dining group interview with 
chefs and diners. 

archive. This archive functioned as an open creative resource for 
subsequent chefs, who could reference prior creations to inspire 
new sonic dishes. We selected chefs’ homes rather than restaurant 
settings for two reasons. First, GastroConcerto emphasized experi-
mentation and iteration of sonic dishes by chefs themselves before 
official service, allowing them to perceive and develop culinary 
creativity within daily practice. Second, all participating chefs re-
ported that conducting research activities during working hours in 
their restaurants was not permitted, making a home-based study 
the only feasible and valid option for this daily engagement process. 

6.3.2 Dining Session. After completing the five-day engagement 
with GastroConcerto, a diner was invited to the chef’s home for a 
dining session (approximately 60 minutes) to experience their final 
sonic dish creation. This session was structured into three phases: 
pre-dining, dining, and post-dining. 

Pre-dining (15 min): Chefs prepared the dish and activated the 
GastroConcerto system in advance to ensure proper functionality. 

Figure 11: Study Material for Study 2. 

Researchers then guided the diner into the chef’s kitchen to be 
seated and arranged the dining table. 

In-dining (10 min): Chefs introduced the underlying concept 
of their sonic dish. Once the dish was placed on the GastroConcerto 
system, the chef activated the corresponding entry from the app’s 
creation list to enable sound responses during the diner’s interac-
tion. The diner was then encouraged to engage with and mindfully 
taste this dish. Open conversation and mutual questions between 
the chef and the diner were welcomed during this phase. 

Post-dining (40 min): Both participants from the same session 
were invited to a semi-structured group interview to share their 
experiences. For chefs, topical questions focused on their day-to-
day use of the GastroConcerto system, the creative process and 
experience and encountered challenges. For the diner, the ques-
tions explored their dining experience and any psychological or 
perceptual changes during the interaction. 

6.4 Data Sources and Analysis 
We employed a semi-structured interview method to gain in-depth 
insights into participants’ thoughts, attitudes, and experiences 
through open-ended questions. Our primary dataset comprised 
notes, photos, videos, and recorded audio that were later transcribed. 
The application also recorded all sonic dish configurations through-
out the study. In addition, we documented all creations by chefs, 
as well as notable observations and interactions during the dining 
sessions. We conducted a reflexive thematic analysis [8] using an 
open coding process to identify emerging concepts and themes with 
the aid of NVivo. Each question and its corresponding participant 
response were considered as a single data unit. Four researchers 
independently read the transcripts to become familiar with the data 
and then engaged in three rounds of reflective discussion to reach 
consensus on the coding. As a result, the findings were grouped 
into four distinct themes. 

6.5 Findings 
In this section, we present the four themes derived from the analysis 
of interview data collected during the five-day engagement and 
dining session with GastroConcerto. We also present six sonic dishes 
created by the chefs during the final dining session (Fig.12). 

6.5.1 Theme 1: Translating Food Affordances into Sonic Expressions. 
This theme illustrates how chefs utilized the diverse affordances 
of foods (e.g., type, physical properties, cultural characteristics) 
to evolve GastroConcerto’s interactive mode from dining–sound 
pairings toward food–sound pairings. 



GastroConcerto: Towards Designing Dining–Sound Pairings to Support Culinary Creativity CHI ’26, April 13–17, 2026, Barcelona, Spain 

Figure 12: Demonstrating six sonic dishes, with hand-drawn illustrations showing how diners interact with each dish and the 
corresponding sounds below. 

F1: Designing auditory interaction from ingestion conven-
tions to enhance food expressiveness. Ingestion conventions 
refer to the established ways people consume particular foods [46], 
informing chefs in designing meaningful auditory interaction that 

enhances food expressiveness. For instance, C4 associated a wind-
like sound with stirring wasabi into soy sauce, emphasizing its 
refreshing taste: "The sound of wind feels like it belongs to wasabi 
[. . . ] It’s like coming from inside the food." D4 instinctively stirred 
the wasabi to trigger the effect, as only through stirring could the 
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blended flavor be fully experienced. Similarly, C5 designed auditory 
interactions around the conventions of cutting and forking lamb 
chops, arranging the eating trajectory to evoke the ecological ori-
gin: "I want diners to feel at ease at first. It’s calming to hear a breeze 
when they start cutting the lamb. When they poke it, the feeling grows 
stronger [. . . ] you can hear the communication of sheep across the 
grassland." These distinct dining patterns activated their sounds 
only when diners engaged with specific food states, reinforcing 
impressions of the dish. As D5 remarked: "Chef connects the sound 
with the ingredients [. . . ] they are bonded [. . . ] It’s not like a random 
sound." 

F2: Assigning sounds from food metaphors to reinforce 
sonic associations. Chefs described how they considered the spe-
cific metaphors of foods (e.g., origin, culture, shape) when assigning 
sounds to strengthen diners’ sensory associations. For instance, C6 
paired traditional Greek music while slicing slow-cooked lamb, re-
inforcing the dish’s cultural and regional identity (Sonic Dish 6). 
Similarly, C2 added jasmine honey at the bottom of milk tea. When 
diners stirred it, GastroConcerto released the culturally emblematic 
Chinese song (Sonic Dish 2). As D2 noted, "This is a song I’m famil-
iar with, it makes the jasmine tea feel more fragrant." These design 
choices resonate with cross-cultural research on sonic seasoning, 
which shows that cultural or symbolic sounds can shape how peo-
ple interpret and emotionally engage with food [51]. Chefs further 
constructed associations through ecological metaphors. C3 linked 
poking smoked salmon to ocean sounds: "It’s seafood, I wanted to 
evoke that feeling of being by the ocean." This sub-theme highlights 
how chefs mapped sounds onto dining interactions through food 
metaphors, reinforcing diners’ sensory and emotional connections 
with dishes. 

F3: Harnessing variations in food properties for temporal 
sonic experiences. Some foods possess material properties that 
change over time or as they are consumed, allowing GastroConcerto 
to capture these transient transformations and create temporally 
situated sonic experiences. For example, C2 [Day 4] experimented 
with pouring alcoholic drinks, using the percussive acoustic signal 
of liquid striking glass to trigger sounds. Such sonic experiences, 
constructed in fleeting moments, seemed to blur the boundary 
between cooking and performance. Similarly, C2 explored shaking 
ice cubes, noting the effect disappeared as the ice melted: "When 
the ice melts, the sound of the ice in the liquid becomes less noticeable. 
[. . . ] Sound might only make sense at a certain moment, when a food 
has a very specific characteristic." This sub-theme demonstrates 
GastroConcerto’s capability to sense changes in food properties and 
thereby shape temporally evolving dining experiences. 

6.5.2 Theme 2: Supporting Daily Sonic Dish Creation. GastroCon-
certo, together with its companion app, enables chefs not only to 
create daily sonic dishes but also to modulate various dining expe-
riences through three key functional affordances. 

F4: Aligning auditory interaction with culinary creation 
through instant experimentation. GastroConcerto enables chefs 
to experiment with and observe auditory effects instantly after cre-
ating a sonic dish, aligning with their ongoing creative vision. This 
capacity, on the one hand, supports short-cycle rehearsal. For ex-
ample, C4 discovered that sound responses sometimes failed when 
crushing rice grains the night before the dining session, prompting 

him to remove the interaction for verification: "I was really making 
sure those two sounds could be triggered properly before I presented 
it to the diner [. . . ] otherwise it ruins their experience." On the other 
hand, instant experimentation also allowed chefs to iterate once an 
auditory interaction had been established. As C3 noted: "I found 
that even with the same dish, I could create different atmospheres 
or moods by using different sounds." Lastly, C3 reported difficulties 
using the app during the creation process, noting that “If the system 
could be designed a little simpler, it would help.” 

F5: Archiving sonic dishes for dining re-enactment through 
memory function. The memory function of GastroConcerto trans-
forms past creations into creative assets that can be revisited during 
experimentation or dining. For example, C2 [Day 4] retrieved her 
Day 3 record, replacing a cocktail with orange coffee liquid to test 
whether the new drink could reproduce the same sounds: "Once the 
setup is completed, you don’t need to change everything each time 
[. . . ] because it remembers all my settings. It’s like binding the dish 
to the phone." The function also repurposed other chefs’ records 
as shared creative assets. C3, for instance, drew inspiration from 
C1’s earlier creations for new auditory interaction (Both of them 
used the 3D-printed plate). Across the five-day engagement, the 
memory capability enabled chefs to diverge, converge, and refine 
their ideal dishes (C1, C5, C6). As C1 reflected: "These five days were 
like putting together a puzzle, bit by bit, completing a full creation. 
[. . . ] On the last day, it really became part of my cooking [. . . ] and 
the final result was worth it." This sub-theme reveals how memory 
enables long-term accumulation, fostering culinary refinement and 
dining re-enactment. 

F6: Adjusting sound duration to modulate experiences 
across dining stages. GastroConcerto responds to auditory inter-
actions on the plate, allowing chefs to adjust sound duration so 
the experience can span pre-eating, eating, or the entire meal. For 
instance, C5 tested a hen sound (2s) with jelly beans falling onto the 
plate [Day 2]: "It was like the jelly bean was like an egg [. . . ] falling 
onto the plate." This shows how short sound effects can animate 
food with a sense of vitality. In contrast, C1 used longer durations 
to maintain continuity in the dining experience: "I found that not 
every interaction triggers a sound. So I chose fewer interactions and 
instead used longer sounds to fill the quiet gaps." Interestingly, digital 
sounds could also synchronize with the internal sounds of chewing 
to enhance food’s multisensory qualities. As C4 noted: "The sound 
starts playing from the moment the diner picks it up and lasts for 
a while. [. . . ] When you chew it, you can still hear the crispiness of 
the fried food inside and the sound I selected for diners. These two 
kinds of sounds work together to create a unique experience." Together, 
these reflections suggest that GastroConcerto enables chefs to adjust 
sound duration to modulate the multisensory dining experience 
across different stages of a meal. 

6.5.3 Theme 3: Transforming Culinary Awareness through Daily 
Engagement. This theme illustrates how GastroConcerto fostered 
chefs’ culinary awareness throughout the five-day engagement, 
across three key aspects. 

F7: Seeking musical inspiration for sonic dish creations. 
GastroConcerto introduced a new auditory layer, yet some chefs (C1, 
C4, C5) expressed concerns about their limited musical background. 
In response, they engaged themselves in a musical environment for 
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inspirations. For example, C2 switched her music player to shuffle 
mode and recalled: "Last night [Day 3] I heard ‘city pop’ on my 
way home [. . . ] so I created a cocktail with a gradient look. It gave 
me a sunset vibe [. . . ] and when paired with city pop music, it felt 
really nice." Similarly, C3 described listening to multiple musical 
intros before selecting pairings: "I would think about what kind of 
food might match the song [. . . ] then go to the market to buy foods 
that best fit the music." In addition, some chefs proactively sought 
assistance from the researchers, which stimulated awareness of 
interdisciplinary collaboration: "Choosing sounds is the hardest part 
for me [. . . ] it would help to talk with someone who has a music 
background like you [referring to the researcher]." This sub-theme 
highlights how integrating auditory interaction into chefs’ daily 
culinary practices reshapes their creative culinary habits. 

F8: Reinvigorating culinary innovation through sonic prac-
tice. C3 described how the system encouraged more frequent re-
flection on creative ideas: "I thought about it every day, how to match 
the music with my dish." In addition, chefs emphasized how the 
system motivated them to move from passive imagination to ac-
tive creation. C5 explained: "[Last time I created a new dish] was 
about two or three weeks ago. I was just looking at online recipes and 
thinking about how to adapt them. [. . . ] But with this system, it’s a 
different experience rather than just imagining. Now I actually start 
making the dish." Finally, chefs reported that this process expanded 
their creative vision beyond taste. As C1 reflected: "It makes your 
imagination come true. As a chef, [. . . ] it might be hard to express with 
just flavor or smell, but you can show it with sound now." However, 
C3 also noted that the dining–sound pairing mechanism cannot 
represent all his culinary vision, “When you scoop soup with a spoon, 
it might not touch the bowl to make sounds [that the system can 
capture]. [. . . ] So maybe only a few basic actions can be designed, like 
scratching or mixing [for this dish].” This sub-theme shows how 
engaging with GastroConcerto reinvigorated chefs’ awareness of 
innovation as a continuous and intentional process. 

F9: Shifting from food craft to experience design. Chefs 
described a shift from previously focusing only on making delicious 
food to beginning to construct dining experiences for diners. C3 
stated: "I started from what I wanted to convey and the feeling I 
wanted to create [. . . ] for the people who would eat it." Therefore, 
most chefs utilized various auditory interactions to weave culinary 
narratives rather than presenting isolated dishes. For example, C4 
described his dish: "When you start stirring [the wasabi], it begins 
with the calm sound of wind and gradually grows stronger [. . . ] When 
the diner picks up the hand roll and puts it in her mouth, that’s 
when the peak of the experience bursts out [. . . ] It creates ups and 
downs throughout the dining experience." This sub-theme captures 
how chefs’ creative thinking shifted from solely crafting food to 
designing multisensory dining experiences. 

6.5.4 Theme 4: Facilitating Mindful Dining through Auditory Inter-
action. GastroConcerto enables diners to trigger auditory responses 
through active food interactions, embedding sound properties into 
dishes. These sonic properties serve as novel culinary resources for 
chefs to orchestrate while also fostering mindful dining experiences 
for diners. 

F10: Heightening Awareness of Food. Several diners (D2, D3, 
D4, D5) appreciated how GastroConcerto heightened their attention 

to food instead of eating absentmindedly. D5 explained: "If you eat 
while playing with your phone or doing something else, you actually 
ignore the dish itself." Meanwhile, the distinct localization of sound 
experiences also influenced diners’ attentive engagement with food. 
D3, who enjoyed the speaker mode, commented: "This sound came 
from in front of me, and it felt like my dish was making the sound." 
Meanwhile, D3 emphasized the importance of sense of agency in 
the sonic dish experience, noting that, “If there’s a sound I don’t 
like, I think I should avoid the action that triggers it. Otherwise, it’s 
annoying that you have to eat it with the sounds you dislike.” In addi-
tion, D5 shared that the relatively low volume of the music played 
through the speaker made her lean in and listen more carefully, 
which in turn prompted her to observe the food more closely. In 
contrast, the earphone condition created a more intimate and direct 
experience. As D6 explained: "When you wear headphones, you are 
isolated from outside sounds. [. . . ] It gives you a clearer feeling of 
the information being conveyed." Beyond sound itself, participants 
(C1, D5) emphasized that the device’s elevated size changed their 
visual vantage point, making it easier to observe and appreciate 
their food. As D6 noted, "It lifts the food closer to you. [. . . ] It made 
me pay more attention to this dish." This sub-theme illustrates how 
diners experienced a shift from distracted eating toward a more 
mindful awareness of food. 

F11: Slowing Down to Savor Each Bite. D3, who self-reported 
that he usually ate quickly and sometimes ignored flavor, noted 
that sounds extended his chewing time and stimulated his appetite: 
"The sound makes me feel like it’s extending my chewing time. I 
will deliberately [. . . ] keep chewing and then match the length of the 
sound. [. . . ] I have a desire to eat it and savor the taste carefully." 
Similarly, D4 described how sound slowed down and altered her 
dining behavior: "I started to think about the state the wasabi was 
in. I used to just dip and eat, without thinking. But now I notice how 
the green of the wasabi fades as I stir, and the particles move in the 
soy sauce like a liquid. So when I eat it, I stir it more evenly." This 
sub-theme highlights how sound encourages diners to slow their 
eating pace and savor each bite more attentively. 

F12: Fostering Self-Emotional Awareness. D4 described how 
pairing wasabi with the sound of wind prompted her deeper sensory 
associations with the ingredient: "It reminded me of a forest feeling. 
When I was stirring it, I imagined the fluidity of the wind, and I felt 
like the wasabi had that kind of fluidity at this moment." Similarly, 
D5 reported that the sound of sheep howling when she forking 
the lamb evoked a sense of empathy toward food: "I feel sound will 
actually guide my thoughts. [. . . ] With the sounds repeating, I start 
thinking more deeply, such as imagining this sheep running happily 
and naturally before it dies." This sub-theme demonstrates how 
GastroConcerto encourages diners to reflect on their own emotional 
responses during meals. 

F13: Enhancing Chef–Diner Connectedness. C6 spread yo-
gurt in front of diners to trigger his recorded narration of how he 
prepared the dish, creating a performative moment that evoked 
ceremony and intimacy. This made D6 feel genuinely cared for: "I 
always [. . . ] look a certain way or nod [to the waiter], but I felt I didn’t 
need to do that in this experience. [. . . ] It made me notice more details. 
[. . . ] When I heard his voice, I felt even closer to him." D3 echoed 
this sense of connection: "It makes me want to communicate with 
chefs more. Because you are eating their food, you will want to know 
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why they added these sounds and how they cooked." This sub-theme 
reveals how the GastroConcerto experiences closely linked chefs 
and diners. 

7 Discussion 
From the above insights, while participants expressed positive ex-
perience about GastroConcerto, the new culinary consideration of 
sonic food creation also posed several challenges for chefs. For 
instance, it might disrupt dining experiences that chefs previously 
considered ideal, and a lack of musical background made it diffi-
cult for some chefs to establish meaningful connections between 
sound and food. In addressing these challenges, and by interpreting 
the findings from both studies alongside the development process 
of GastroConcerto, we present four design implications to inform 
future systems that support culinary creativity in crafting digital 
food. 

7.1 Interpretation of Study 1 
In Study 1, we found that the dining–sound pairing mode in the 
GastroConcerto system enabled chefs to engage with auditory in-
teractions in a more enjoyable way, allowing them to explore and 
express deeper aspects of their culinary creativity. At the same 
time, the pairing mode is a multi-step creation process, requiring 
chefs to identify dining interactions, collect data, and assign sounds. 
This led to significantly longer creation durations compared to the 
sequential sound playback mode, and such extraneous cognitive 
load may have encroached upon the chefs’ immersive flow during 
the creative process [63]. Nevertheless, granting chefs autonomy 
to design auditory interactions increased their efforts, thereby sig-
nificantly enhancing their perceived worth of the final results once 
achieved [32]. 

Behavioral data collected during the evaluation revealed that 
chefs in the pairing mode adopted a more cautious attitude toward 
auditory interaction design. Interestingly, despite this cautious ap-
proach, the pairing mode fostered significantly longer and more 
frequent interactions with their dishes. However, no significant 
difference was observed in the number of sound responses between 
the two modes. This may be attributed to a system mechanism 
implemented in this study: dining interactions performed during 
sound playback were intentionally ignored to prevent overwrit-
ing or interrupting ongoing audio. As a result, when filtering out 
interactions that occurred during playback, the actual number of 
dining interactions used to trigger sounds did not significantly dif-
fer between modes. This design appeared to lead to a more balanced 
integration between auditory experiences and dining interactions. 
GastroConcerto enabled chefs not only to select sounds but also to 
consider their modes of interaction. This intentional constraint in 
the creative process, in turn, encouraged them to explore deeper 
and more meaningful forms of sonic dish creation [3, 61]. 

Meanwhile, GastroConcerto was designed to filter out irrelevant 
dining interactions during meals through both physical (e.g., a 
silicone pad was integrated beneath the platform and contact mi-
crophones were used to isolate vibrations from the table and sur-
rounding air) and algorithmic (e.g., normalized entropy compu-
tation was incorporated) means to further distinguish meaning-
ful signals. These strategies occasionally led to non-responses to 

pairing-related interactions. Nevertheless, most triggered sounds 
accurately corresponded to the intended dining interactions. 

Finally, in food design, chefs often highlight the characteris-
tics of main ingredients to shape multisensory dining experiences 
[55]. Therefore, analysis of the chefs’ qualitative data revealed that 
sound can accentuate ingredient qualities or reinforce narrative 
expression, echoing prior HFI research that emphasized how digi-
tal content can endow food with expressiveness [10, 17, 73], and 
enabling chefs to connect with diners in more meaningful ways. 
Compared to sequential sound playback, however, the pairing mode 
triggered sounds through specific dining interactions, emphasizing 
the coupling of sound with food materials. This positioned auditory 
interaction as a configurable property of food to support culinary 
creativity, rather than a randomly presented element. 

7.2 Interpretation of Study 2 
This section demonstrates how chefs engaged in daily practices 
with GastroConcerto, showcasing its role in enhancing the sonic 
expressiveness of food, providing temporal support in culinary cre-
ation, and fostering mindful dining experiences for diners. Building 
on these insights, we propose four design implications for design-
ers interested in developing digital interfaces that support chefs’ 
culinary creativity. 

7.2.1 Empowering Food with Sonic Expressiveness through Din-
ing–Sound Pairings. This theme emphasizes how GastroConcerto 
endows food with sonic properties that chefs can further orches-
trate to express their culinary creativity. Our data revealed that 
chefs designed unique dining–sound pairings, such as twisting 
pasta accompanied by drum sounds (Sonic Dish 1) or mixing salad 
with ocean sounds (Sonic Dish 3), to construct auditory narratives 
(F9). This dining-driven interaction resonates with prior sound-
related HFI research, where licking interactions were employed to 
advance chefs’ auditory expression [73]. However, different foods, 
varying in type and form, offered distinct affordances that shaped 
how they were consumed [42], resulting in unique dining patterns 
that ensured sounds were activated only when diners engaged 
with specific ingredients within a dish, thereby extending this ap-
proach. This can be explained through two aspects: (1) Variation 
in dining interactions: Eating different foods, or the same food in 
different states, subconsciously alters how diners perform dining 
interactions. For example, cutting a whole lamb with a knife and 
then lifting a lamb cube piece with a fork requires distinct interac-
tion patterns (F2, sonic dish 5). (2) Variation in sound signals: 
Even when performing the same dining interaction, differences 
in food properties yield divergent sound signals (e.g., frequency, 
loudness, duration). For instance, shaking ice cubes taken directly 
from the freezer activates sounds, whereas once the ice melts, the 
same shaking no longer generates audible responses (F3). 

The integration of auditory expressiveness into food proper-
ties stems from the computational capabilities of GastroConcerto 
to differentiate various dining interactions, enabling chefs to ac-
curately and meaningfully present their culinary creativity with 
digital elements. 

• Design implication 1: Consider sensing the variations 
of food properties to enrich food expressiveness through 
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digital representation. The dynamic properties of food ma-
terials, including physicochemical properties (e.g., electrical 
conductivity, thermal conductivity) and kinetic properties 
(e.g., biological deformation), have long served as important 
resources for designing dynamic interactive experiences in 
the HFI community [15, 64]. However, prior work has pri-
marily emphasized food materials as outputs, whereas Gas-
troConcerto extends this direction by computing variations 
in food properties as inputs, such as material movements 
(e.g., falling jelly beans (F6); pouring wine (F3)) and transfor-
mations (e.g., melting ice cubes (F3)). These diverse acoustic 
representations can be captured and computed by GastroCon-
certo to empower food creations with digital expressiveness, 
influencing how chefs construct dining experience. There-
fore, we suggest that designers harness variations in food 
properties computationally to develop future interfaces by 
creating digital anchors in two ways: (1) Anchoring on spe-
cific foods within a dish to emphasize their culinary meaning 
through their affordances (e.g., texture, firmness); (2) An-
choring on the temporal characteristics of food (e.g., melting, 
dissolving, fermentation, evaporation) during consumption 
to shape dining experiences as they evolve over time. 

7.2.2 Offering Temporal Support for Reflection in Chefs’ Creative 
Practices. Our five-day engagement with GastroConcerto enabled 
chefs to develop new culinary routines (F7) and fostered an aware-
ness of innovation that encouraged active sonic dish experimen-
tation (F8, F9). This daily engagement aligns with the theory of 
Practice-based Design Research [24, 70], which emphasizes gen-
erating insights and fostering culinary reflection through action 
in practice. In particular, the temporal support capabilities of Gas-
troConcerto further confirm this theory: (1) Instant Alignment: 
resonating with “reflection-in-action”, where chefs exercised au-
tonomy in instantly creating and adjusting auditory interactions 
within their dishes during the creative process, ensuring that sound 
elements became part of their culinary vision (F4). (2) Archival 
Continuity: resonating with “reflection-on-action”, where chefs 
accumulated daily rehearsals as creative assets, which could later 
be iterated upon and re-enacted during culinary creation and the 
dining process (F5). 

However, extending beyond chefs’ embodied creative experi-
ences, the temporal support of GastroConcerto functioned as a scaf-
fold for reflection by enabling practical knowledge to be captured, 
preserved, and re-utilized. This scaffolding challenges prior HFI 
research, where researchers often assumed responsibility for the dig-
ital authoring process [17], overlooking the potential of integrating 
digital elements into chefs’ everyday culinary practice. Our five-day 
engagement further highlights that digital element–empowered 
food innovation is not achieved overnight, but rather emerges grad-
ually through chefs’ daily practice and sustained engagement. 

• Design Implication 2: Consider leveraging instant align-
ment to support coherence between culinary thinking 
and digital authoring. Chefs’ dish innovation typically 
spans from brainstorming (e.g., seeking sonic inspiration, 
F7) and repeated practice (F4) to formal presentation [60, 62]. 
Instant alignment shortens the delay between ideation and 
execution. Within the food craft process, instant alignment 

of digital authoring further enables digital elements to serve 
as configurable culinary materials that remain coherent with 
chefs’ cognitive extensions. Designers could, on the one 
hand, provide chefs with accessible user interfaces to inter-
act with the system, and on the other hand, adopt lightweight 
machine learning algorithms based on low-dimensional data 
modalities. This avoids reliance on approaches that require 
detailed annotation, substantial computation, and iterative 
deep learning pipelines, such as images and videos. 

• Design implication 3: Consider leveraging archival con-
tinuity to accumulate digital dishes as creative assets. 
Archival continuity allows chefs to transform individual con-
figurations into creative assets that remain reusable and can 
inform the resolution of similar problems in the future. From 
the engagement with GastroConcerto, we further suggest that 
designers could support chefs’ culinary creativity in three 
aspects: (1) Reuse: enabling chefs to iteratively refine and 
adapt their past digital dishes. (2) Re-enactment: aligning 
digital dishes with standardized practices in food service 
and hospitality, thereby fostering a stable and consistent 
dining experience. (3) Sharing: establishing mechanisms for 
community exchange and collective practice, so that individ-
ual practices can be transformed into transferable collective 
knowledge. 

7.2.3 Facilitating Mindful Dining by Challenging Dining Norms 
through Sonic Dish Play. Dining norms implicitly regulate etiquette 
and rules across cultures, prescribing how people should eat [45]. 
For instance, remaining silent during a tea ceremony is considered 
essential for preserving ritual harmony. In contrast, with Gastro-
Concerto, our diners challenged the taboo of playing with food by 
triggering diverse audio responses through their dining interactions, 
which fostered mindful dining experiences (Theme 3) [35]. This 
finding corroborates the theory proposed by Ferran et al. [4], which 
advocates integrating playful elements into dining to stimulate 
more active and sensorial interactions with food. More importantly, 
GastroConcerto expands chefs’ culinary design by constructing in-
duced mediated associations [2] between diners’ interactions with 
food and the corresponding sounds , thereby shaping more embod-
ied dining experiences. For example, chefs can assign metaphorical 
meanings to dishes through sound (F2); modulating sound proper-
ties (e.g., variations in volume, sound duration) can influence diners’ 
body movements (F10) and diners’ perceptions of the food (F6). This 
insight leads us to reflect on how to broaden chefs’ creative space 
by orchestrating digital elements to modulate diners’ interoceptive 
experiences. 

• Design implication 4: Consider orchestrating digital 
properties to modulate diners’ interoceptive experi-
ences. Interoceptive experiences refer to the subjective per-
ception of internal bodily states, which can be further char-
acterized by awareness (noticing internal signals), accuracy 
(matching perception with reality), and sensibility (perceived 
intensity) [23, 44]. As our findings suggest, chefs were able 
to indirectly modulate diners’ interoceptive experiences by 
employing auditory cues. Therefore, designers could provide 
mediation interfaces that enable chefs to further orchestrate 
digital elements to facilitate mindful dining across three 
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aspects: (1) Awareness: adjusting the rhythm of digital pre-
sentations or haptic feedback to help diners notice bodily 
signals such as heartbeat or respiration during meals, thereby 
fostering emotional engagement with food. (2) Accuracy: 
synchronizing digital cues with biofeedback, such as em-
ploying heartbeat signals to provide immersive and socially 
engaging dining experiences. (3) Sensibility: modulating 
parameters such as intensity or localization changes to in-
fluence the perceived strength of bodily sensations during 
dining, such as the warmth or brightness of light. 

7.3 Limitations and Future Work 
Our study has some limitations. Our current design centers all in-
teractions on tableware, enabling GastroConcerto to capture and 
analyze specific dining actions and their corresponding sound re-
sponses. However, this approach may conflict with certain food 
properties or cultural practices in which dining does not rely on 
tableware, such as eating a muffin directly by hand, which may 
limit chefs’ creative expression. Therefore, future research could 
explore modular electronic components, such as providing a gen-
eralizable toolkit, that can be assembled on various dining wares 
or even integrated with the human body to accommodate diverse 
food materials and dining habits, thereby better representing chefs’ 
culinary creativity. Secondly, GastroConcerto is an exploratory work 
that investigates how dining–sound pairings contribute to chefs’ 
culinary creativity. Although culinary creative intent is inherently 
closed to chefs’ self-perception, we acknowledge the limitations 
and potential biases associated with self-assessment. To further 
strengthen the evaluation of culinary creativity, future work could 
incorporate third-party assessments by professional chefs or din-
ers, providing a more comprehensive and objective understanding 
of culinary creativity in designing interactive digital dishes. Next, 
GastroConcerto functions as an open-ended creative tool that al-
lows chefs to personalize their own dining–sound pairing datasets, 
aligning the auditory responses with their authentic culinary vi-
sions. We acknowledge that this process is time-consuming and 
makes consistent baseline evaluation difficult. Future work could 
develop pre-trained action profiles by curating typical dining inter-
actions using our provided diningware, and explore unsupervised 
or self-supervised ML methods for automated action classifica-
tion. Lastly, the implementation of GastroConcerto in our studies 
was limited to controlled dining contexts and small-group settings, 
leaving its feasibility for deployment in more diverse real-world 
environments (e.g., restaurant) still unclear. Thus, we developed a 
future-envisioned storyboard (Fig.13) illustrating its potential use 
across varying acoustic conditions, different types of restaurants, 
diverse background music settings, and varying group sizes. 

Based on our study, we observed that GastroConcerto was well 
received by chefs working in casual and fine-dining contexts, where 
creative experimentation and novel dining experiences are valued. 
In contrast, this mode of creation is less compatible with fast-food 
environments, where efficiency is prioritized. For such settings, 
future systems could adjust the distribution of agency between 
chefs and diners. For example, AI-based music generation could 
establish a bidirectional channel during meals, enabling chefs and 

Figure 13: (a) An individual diner interacting with GastroCon-
certo at home, listening through the speaker to a sonic dish 
configured remotely by a chef. (b) A group of familiar friends 
dining together in a private restaurant room, where playful 
commensality emerges as they interact with different sonic 
dishes. (c) A public space in restaurant with background mu-
sic, where diners dynamically adjust between private and 
shared experiences using both headphones and speakers, the 
resulting sounds can harmonize with the ambient music. 

diners to co-construct sonic dining experiences. Such AI-driven co-
creativity may also help bridge the expertise gap for chefs who have 
limited experience in sound curation. Additionally, GastroConcerto 
distinguishes between dining interactions based on materiality-
dependent signal variations. Building on this, future sonic dining 
experiences could sonify physical interactions with different materi-
als in the environment, allowing them to resonate with background 
music to create responsive dining atmospheres that enhance and 
modulate diners’ experience, interaction, and perception. 

8 Conclusion 
This paper introduced GastroConcerto, an auditory dining system 
that empowers chefs to orchestrate dining–sound pairings as a 
novel medium for culinary creativity. Through its design and study, 
we demonstrated how auditory interactions can influence culinary 
creativity by enabling sonic expressions of food, supporting iter-
ation in daily culinary practices, and facilitating mindful dining 
experiences for diners. We also offered design implications for 
sensing food properties, providing temporal support for creative 
reflection, and orchestrating digital elements to modulate diners’ 
interoceptive experiences, thereby informing designers interested 
in developing digitally empowered systems for chefs’ culinary prac-
tices. Overall, we envision auditory dining systems not only as tools 
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for novelty but as sustainable platforms that enrich chefs’ creative 
repertoires and foster new ways of engaging with food. 

Acknowledgments 
We sincerely thank all the participants and reviewers for their con-
tributions. Florian ’Floyd’ Mueller thanks the Australian Research 
Council, especially DP190102068, DP200102612, and LP210200656. 

References 
[1] Adam Alston. 2017. Melting into air: dining in the dark, reification and the 

aesthetics of darkness. Theatre in the Dark: Shadow, Gloom and Blackout in 
Contemporary Theatre (2017), 64–87. https://doi.org/10.5040/9781474251211.0010 

[2] Francisco Barbosa Escobar and Qian Janice Wang. 2024. Inducing Novel Sound– 
Taste Correspondences via an Associative Learning Task. Cognitive Science 48, 3 
(2024), e13421. https://doi.org/10.1111/cogs.13421 

[3] Steve Benford, Chris Greenhalgh, Gabriella Giannachi, Brendan Walker, Joe 
Marshall, and Tom Rodden. 2012. Uncomfortable interactions. In Proceedings of 
the sigchi conference on human factors in computing systems. 2005–2014. https: 
//doi.org/10.1145/2207676.2208347 

[4] Ferran Altarriba Bertran and Danielle Wilde. 2018. Playing with food: reconfig-
uring the gastronomic experience through play. In Experiencing Food, Designing 
Dialogues. CRC Press, 3–6. https://doi.org/10.1201/9781351271967-1 

[5] Mimi Bocanegra, Mailin Lemke, Roelof de Vries, and Geke Ludden. 2022. Mattpod: 
A Design Proposal for a Multi-Sensory Solo Dining Experience. In Companion 
Publication of the 2022 International Conference on Multimodal Interaction. 1–6. 
https://doi.org/10.1145/3536220.3563688 

[6] Mimi Bocanegra, Mailin Lemke, Roelof AJ De Vries, and Geke DS Ludden. 2022. 
Commensality or reverie in eating? Exploring the solo dining experience. In 
Proceedings of the 2022 International Conference on Multimodal Interaction. 25–35. 
https://doi.org/10.1145/3536221.3556577 

[7] Nuria Bonet. 2019. Data Sonification in Creative Practice. (2019). https://doi. 
org/10.24382/937 

[8] Virginia Braun and Victoria Clarke. 2019. Reflecting on reflexive thematic analysis. 
Qualitative research in sport, exercise and health 11, 4 (2019), 589–597. https: 
//doi.org/10.1080/2159676X.2019.1628806 

[9] Bonnie Farber Canziani, Barbara Almanza, Robert E Frash Jr, Merrick J McKeig, 
and Caitlin Sullivan-Reid. 2016. Classifying restaurants to improve usability of 
restaurant research. International Journal of Contemporary Hospitality Manage-
ment 28, 7 (2016), 1467–1483. https://doi.org/10.1108/IJCHM-12-2014-0618 

[10] Weijen Chen, Qingyuan Gao, Zheng Hu, Kouta Minamizawa, and Yun Suen Pai. 
2025. Living Bento: Heartbeat-Driven Noodles for Enriched Dining Dynamics. In 
Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems. 
1–18. https://doi.org/10.1145/3706598.3713108 

[11] Weijen Chen, Kao-Hua Liu, Jiashuo Cao, Youichi Kamiyama, Sohei Wakisaka, 
Stefano Citi, Mark Billinghurst, Yun Suen Pai, and Kouta Minamizawa. 2025. 
Blooming Resonant Tea: A Multisensory Dining Experience with Dynamic Visu-
als and Music. In ACM SIGGRAPH 2025 Emerging Technologies (SIGGRAPH ’25). 
Association for Computing Machinery, New York, NY, USA, Article 2, 2 pages. 
https://doi.org/10.1145/3721257.3734024 

[12] Weijen Chen, Yang Yang, Kao-Hua Liu, Yun Suen Pai, Junichi Yamaoka, and Kouta 
Minamizawa. 2024. Cymatics Cup: Shape-Changing Drinks by Leveraging Cymat-
ics. In Proceedings of the 2024 CHI Conference on Human Factors in Computing Sys-
tems (Honolulu, HI, USA) (CHI ’24). Association for Computing Machinery, New 
York, NY, USA, Article 861, 19 pages. https://doi.org/10.1145/3613904.3642920 

[13] Erin Cherry and Celine Latulipe. 2014. Quantifying the creativity support of 
digital tools through the creativity support index. ACM Transactions on Computer-
Human Interaction (TOCHI) 21, 4 (2014), 1–25. https://doi.org/10.1145/2617588 

[14] Jialin Deng, Yinyi Li, Hongyue Wang, Ziqi Fang, and Florian ’Floyd’ Mueller. 
2025. Sonic Delights: Exploring the Design of Food as An Auditory-Gustatory 
Interface. Proceedings of the 2025 CHI conference on human factors in computing 
systems (2025). https://doi.org/10.1145/3706598.3713892 

[15] Jialin Deng, Patrick Olivier, Josh Andres, Kirsten Ellis, Ryan Wee, and Florian 
Floyd Mueller. 2022. Logic bonbon: exploring food as computational artifact. In 
Proceedings of the 2022 CHI conference on human factors in computing systems. 
1–21. https://doi.org/10.1145/3491102.350192 

[16] Jialin Deng, Patrick Olivier, and Florian ‘Floyd’Mueller. 2021. Design of cyber food: 
beginning to understand food as computational artifact. In Extended abstracts 
of the 2021 CHI conference on human factors in computing systems. 1–6. https: 
//doi.org/10.1145/3411763.3451687 

[17] Jialin Deng, Nathalie Overdevest, Patrick Olivier, and Florian ‘Floyd’ Mueller. 
2024. From Plating to Tasting: Towards Understanding the Choreography of 
Computational Food. In Proceedings of the CHI Conference on Human Factors in 
Computing Systems. 1–17. https://doi.org/10.1145/3613904.3642516 

[18] Jialin Deng, Yan Wang, Carlos Velasco, Ferran Altarriba Altarriba Bertran, 
Rob Comber, Marianna Obrist, Katherine Isbister, Charles Spence, and Florian 
’Floyd’Mueller. 2021. The future of human-food interaction. In Extended Ab-
stracts of the 2021 CHI Conference on Human Factors in Computing Systems. 1–6. 
https://doi.org/10.1145/3411763.3441312 

[19] Jialin Deng, Humphrey Yang, Aryan Saini, Urs Dominic Gaudenz, Lining Yao, 
Patrick Olivier, and Florian ‘Floyd’ Mueller. 2023. Dancing Delicacies: Designing 
Computational Food for Dynamic Dining Trajectories. In Proceedings of the 2023 
ACM Designing Interactive Systems Conference. 244–262. https://doi.org/10.1145/ 
3563657.3596021 

[20] Gaël Dubus and Roberto Bresin. 2013. A systematic review of mapping strategies 
for the sonification of physical quantities. PloS one 8, 12 (2013), e82491. https: 
//doi.org/10.1371/journal.pone.0082491 

[21] Sema Ekincek and Semra Günay. 2023. A recipe for culinary creativity: Defining 
characteristics of creative chefs and their process. International Journal of Gastron-
omy and Food Science 31 (2023), 100633. https://doi.org/10.1016/j.ijgfs.2022.100633 

[22] Florian ’Floyd’Mueller, Tim Dwyer, Sarah Goodwin, Kim Marriott, Jialin Deng, 
Han D. Phan, Jionghao Lin, Kun-Ting Chen, Yan Wang, and Rohit Ashok Khot. 
2021. Data as delight: Eating data. In Proceedings of the 2021 CHI Conference on 
Human Factors in Computing Systems. 1–14. https://doi.org/10.1145/3411764. 
3445218 

[23] Sarah N Garfinkel, Anil K Seth, Adam B Barrett, Keisuke Suzuki, and Hugo D 
Critchley. 2015. Knowing your own heart: distinguishing interoceptive accuracy 
from interoceptive awareness. Biological psychology 104 (2015), 65–74. https: 
//doi.org/10.1016/j.biopsycho.2014.11.004 

[24] William Gaver, Peter Gall Krogh, Andy Boucher, and David Chatting. 2022. 
Emergence as a feature of practice-based design research. In Proceedings of the 
2022 ACM designing interactive systems conference. 517–526. https://doi.org/10. 
1145/3532106.3533524 

[25] Tom Gayler, Corina Sas, and Vaiva Kalnikait˙ e. 2022. Exploring the design space 
for human-food-technology interaction: An approach from the lens of eating 
experiences. ACM Transactions on Computer-Human Interaction 29, 2 (2022), 1–52. 
https://doi.org/10.1145/3484439 

[26] David Guedes, Margarida Vaz Garrido, Elsa Lamy, Bernardo Pereira Cavalheiro, 
and Marília Prada. 2023. Crossmodal interactions between audition and taste: 
A systematic review and narrative synthesis. Food Quality and Preference 107 
(2023), 104856. https://doi.org/10.1016/j.foodqual.2023.104856 

[27] Saumya Gupta, Ferran Altarriba Bertran, Oðuz ’Oz’Buruk, Sara Milkes Es-
pinosa, Theresa Jean Tanenbaum, and Minerva Wu. 2021. Exploring Food 
based Interactive, Multi-Sensory, and Tangible Storytelling Experiences. In Pro-
ceedings of the 2021 ACM Designing Interactive Systems Conference. 651–665. 
https://doi.org/10.1145/3461778.3462006 

[28] Hyunyoung Han, Kyungeun Jung, and Sang Ho Yoon. 2025. ChoreoCraft: In-situ 
Crafting of Choreography in Virtual Reality through Creativity Support Tool. In 
Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems 
(CHI ’25). Association for Computing Machinery, New York, NY, USA, Article 
1059, 21 pages. https://doi.org/10.1145/3706598.3714220 

[29] Yuki Hashimoto, Masahiko Inami, and Hiroyuki Kajimoto. 2008. Straw-like user 
interface (II): A new method of presenting auditory sensations for a more natural 
experience. In International Conference on Human Haptic Sensing and Touch 
Enabled Computer Applications. Springer, 484–493. https://doi.org/10.1007/978-
3-540-69057-3_62 

[30] Sabrina Hauser, Ron Wakkary, William Odom, Peter-Paul Verbeek, Audrey 
Desjardins, Henry Lin, Matthew Dalton, Markus Schilling, and Gijs De Boer. 
2018. Deployments of the table-non-table: A Reflection on the Relation Be-
tween Theory and Things in the Practice of Design Research. In Proceedings 
of the 2018 CHI Conference on Human Factors in Computing Systems. 1–13. 
https://doi.org/10.1145/3173574.3173775 

[31] Diogo Hildebrand, Dan Rubin, Rhonda Hadi, and Thomas Kramer. 2021. Flavor 
fatigue: Cognitive depletion influences consumer enjoyment of complex flavors. 
Journal of Consumer Psychology 31, 1 (2021), 103–111. https://doi.org/10.1002/ 
jcpy.1167 

[32] Michael Inzlicht, Amitai Shenhav, and Christopher Y Olivola. 2018. The effort 
paradox: Effort is both costly and valued. Trends in cognitive sciences 22, 4 (2018), 
337–349. https://doi.org/10.2139/ssrn.3101447 

[33] Myounghoon Jeon, Areti Andreopoulou, and Brian FG Katz. 2020. Auditory 
displays and auditory user interfaces: art, design, science, and research. Journal on 
Multimodal User Interfaces 14, 2 (2020), 139–141. https://doi.org/10.1007/s12193-
020-00324-0 

[34] Jeou-Shyan and Horng Yi-Chun Lee. 2006. What does it take to be a creative 
culinary artist? Journal of Culinary Science & Technology 5, 2-3 (2006), 5–22. 
https://doi.org/10.1300/J385v05n02_02 

[35] Christian H Jordan, Wan Wang, Linda Donatoni, and Brian P Meier. 2014. Mindful 
eating: Trait and state mindfulness predict healthier eating behavior. Personality 
and Individual differences 68 (2014), 107–111. https://doi.org/10.1016/j.paid.2014. 
04.013 

[36] Azusa Kadomura, Koji Tsukada, and Itiro Siio. 2013. EducaTableware: computer-
augmented tableware to enhance the eating experiences. In CHI’13 Extended 

https://doi.org/10.5040/9781474251211.0010
https://doi.org/10.1111/cogs.13421
https://doi.org/10.1145/2207676.2208347
https://doi.org/10.1145/2207676.2208347
https://doi.org/10.1201/9781351271967-1
https://doi.org/10.1145/3536220.3563688
https://doi.org/10.1145/3536221.3556577
https://doi.org/10.24382/937
https://doi.org/10.24382/937
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.1108/IJCHM-12-2014-0618
https://doi.org/10.1145/3706598.3713108
https://doi.org/10.1145/3721257.3734024
https://doi.org/10.1145/3613904.3642920
https://doi.org/10.1145/2617588
https://doi.org/10.1145/3706598.3713892
https://doi.org/10.1145/3491102.350192
https://doi.org/10.1145/3411763.3451687
https://doi.org/10.1145/3411763.3451687
https://doi.org/10.1145/3613904.3642516
https://doi.org/10.1145/3411763.3441312
https://doi.org/10.1145/3563657.3596021
https://doi.org/10.1145/3563657.3596021
https://doi.org/10.1371/journal.pone.0082491
https://doi.org/10.1371/journal.pone.0082491
https://doi.org/10.1016/j.ijgfs.2022.100633
https://doi.org/10.1145/3411764.3445218
https://doi.org/10.1145/3411764.3445218
https://doi.org/10.1016/j.biopsycho.2014.11.004
https://doi.org/10.1016/j.biopsycho.2014.11.004
https://doi.org/10.1145/3532106.3533524
https://doi.org/10.1145/3532106.3533524
https://doi.org/10.1145/3484439
https://doi.org/10.1016/j.foodqual.2023.104856
https://doi.org/10.1145/3461778.3462006
https://doi.org/10.1145/3706598.3714220
https://doi.org/10.1007/978-3-540-69057-3_62
https://doi.org/10.1007/978-3-540-69057-3_62
https://doi.org/10.1145/3173574.3173775
https://doi.org/10.1002/jcpy.1167
https://doi.org/10.1002/jcpy.1167
https://doi.org/10.2139/ssrn.3101447
https://doi.org/10.1007/s12193-020-00324-0
https://doi.org/10.1007/s12193-020-00324-0
https://doi.org/10.1300/J385v05n02_02
https://doi.org/10.1016/j.paid.2014.04.013
https://doi.org/10.1016/j.paid.2014.04.013


CHI ’26, April 13–17, 2026, Barcelona, Spain Hongyue et al. 

Abstracts on Human Factors in Computing Systems. 3071–3074. https://doi.org/ 
10.1145/2468356.2479613 

[37] Kunihiro Kato, Kaori Ikematsu, Hiromi Nakamura, Hinako Suzaki, and Yuki 
Igarashi. 2024. FoodSkin: Fabricating Edible Gold Leaf Circuits on Food Surfaces. 
In Proceedings of the CHI Conference on Human Factors in Computing Systems. 
1–17. https://doi.org/10.1145/3613904.3642372 

[38] Rebecca Kleinberger, Akito Oshiro Van Troyer, and Qian Janice Wang. 2023. Au-
ditory seasoning filters: Altering food perception via augmented sonic feedback 
of chewing sounds. In Proceedings of the 2023 CHI Conference on Human Factors 
in Computing Systems. 1–15. https://doi.org/10.1145/3544548.3580755 

[39] Naoya Koizumi, Hidekazu Tanaka, Yuji Uema, and Masahiko Inami. 2011. Chew-
ing jockey: augmented food texture by using sound based on the cross-modal 
effect. In Proceedings of the 8th international conference on advances in computer 
entertainment technology. 1–4. https://doi.org/10.1145/2071423.2071449 

[40] Barry Kudrowitz, Arthur Oxborough, Jaz Choi, and Emily Stover. 2014. The chef 
as designer: Classifying the techniques that chefs use in creating innovative dishes. 
In Proceedings of the 2014 Design Research Society Conference. Design Research 
Society/Umea Institute of Design, 127–146. https://doi.org/10.21606/drs.2014.11 

[41] Kai-Sean Lee, Denise Blum, Li Miao, and Stacy R Tomas. 2020. The creative minds 
of extraordinary pastry chefs: an integrated theory of aesthetic expressions–a 
portraiture study. International Journal of Contemporary Hospitality Management 
32, 9 (2020), 3015–3034. https://doi.org/10.1108/IJCHM-04-2020-0329 

[42] Alexandra W Logue. 2013. The psychology of eating and drinking. Routledge. 
https://doi.org/10.4324/9780203006030 

[43] Robyn Longhurst. 2003. Semi-structured interviews and focus groups. Key 
methods in geography 3, 2 (2003), 143–156. 

[44] Wolf E Mehling, Cynthia Price, Jennifer J Daubenmier, Mike Acree, Eliza-
beth Bartmess, and Anita Stewart. 2012. The multidimensional assessment 
of interoceptive awareness (MAIA). PloS one 7, 11 (2012), e48230. https: 
//doi.org/10.1371/journal.pone.0048230 

[45] Victor Benno Meyer-Rochow. 2009. Food taboos: their origins and purposes. 
Journal of ethnobiology and ethnomedicine 5, 1 (2009), 18. https://doi.org/10.1186/ 
1746-4269-5-18 

[46] Nicklas Neuman. 2019. On the engagement with social theory in food studies: 
cultural symbols and social practices. Food, Culture & Society 22, 1 (2019), 78–94. 
https://doi.org/10.1080/15528014.2018.1547069 

[47] Marianna Obrist, Ferran Altarriba Bertran, Neharika Makam, Soh Kim, Christo-
pher Dawes, Patrizia Marti, Maurizio Mancini, Eleonora Ceccaldi, Nandini Pa-
sumarthy, Sahej Claire, et al. 2024. Grand challenges in human-food inter-
action. International Journal of Human-Computer Studies 183 (2024), 103197. 
https://doi.org/10.1016/j.ijhcs.2023.103197 

[48] Jeongseok Oh, Seungju Kim, and Seungjun Kim. 2024. LumiMood: A Creativity 
Support Tool for Designing the Mood of a 3D Scene. In Proceedings of the 2024 
CHI Conference on Human Factors in Computing Systems (Honolulu, HI, USA) 
(CHI ’24). Association for Computing Machinery, New York, NY, USA, Article 
174, 21 pages. https://doi.org/10.1145/3613904.3642440 

[49] Betül Öztürk. 2024. Art of food: Systematic Literature Review of Culinary Cre-
ativity. International Journal of Gastronomy and Food Science (2024), 100940. 
https://doi.org/10.1016/j.ijgfs.2024.100940 

[50] Pietro Polotti, Stefano Delle Monache, Stefano Papetti, and Davide Rocchesso. 
2008. Gamelunch: forging a dining experience through sound. In CHI’08 extended 
abstracts on Human factors in computing systems. 2281–2286. https://doi.org/10. 
1145/1358628.1358670 

[51] Felipe Reinoso-Carvalho, Laura Gunn, German Molina, Takuji Narumi, Charles 
Spence, Yuji Suzuki, Enrique ter Horst, and Johan Wagemans. 2020. A sprinkle 
of emotions vs a pinch of crossmodality: Towards globally meaningful sonic 
seasoning strategies for enhanced multisensory tasting experiences. Journal of 
Business Research 117 (2020), 389–399. https://doi.org/10.1016/j.jbusres.2020.04. 
055 

[52] Felipe Reinoso Carvalho, Abdellah Touhafi, Kris Steenhaut, Raymond van Ee, and 
Carlos Velasco. 2017. Using sound to enhance taste experiences: An overview. 
In Bridging People and Sound: 12th International Symposium, CMMR 2016, São 
Paulo, Brazil, July 5–8, 2016, Revised Selected Papers 12. Springer, 316–330. https: 
//doi.org/10.1007/978-3-319-67738-5_19 

[53] Matt Rogers. 2012. Contextualizing theories and practices of bricolage research. 
Qualitative Report 17 (2012), 7. https://doi.org/10.46743/2160-3715/2012.1704 

[54] Esra ŞAHİN. 2022. Does the Tempo of the Music Playing in Restaurants Affect 
the Eating Time? Journal of Tourism & Gastronomy Studies 10, 1 (2022), 29–38. 
https://doi.org/10.21325/jotags.2022.975 

[55] Hendrik NJ Schifferstein. 2021. Designing food experiences: a multisensory 
approach. In Transdisciplinary case studies on design for food and sustainability. 
Elsevier, 115–130. https://doi.org/10.1016/B978-0-12-817821-8.00015-1 

[56] Charles Spence. 2013. Multisensory flavour perception. Current Biology 23, 9 
(2013), R365–R369. https://doi.org/10.1016/j.cub.2013.01.028 

[57] Charles Spence. 2015. Eating with our ears: assessing the importance of the 
sounds of consumption on our perception and enjoyment of multisensory flavour 
experiences. Flavour 4 (2015), 1–14. https://doi.org/10.1186/2044-7248-4-3 

[58] Charles Spence, Felipe Reinoso-Carvalho, Carlos Velasco, and Qian Janice Wang. 
2019. Extrinsic auditory contributions to food perception & consumer behaviour: 
An interdisciplinary review. Multisensory research 32, 4-5 (2019), 275–318. https: 
//doi.org/10.1163/22134808-20191403 

[59] Lorenzo D Stafford, Mya Fernandes, and Ed Agobiani. 2012. Effects of noise 
and distraction on alcohol perception. Food Quality and Preference 24, 1 (2012), 
218–224. https://doi.org/10.1016/j.foodqual.2011.10.012 

[60] Marc Stierand and Viktor Dörfler. 2016. The role of intuition in the creative 
process of expert chefs. The Journal of Creative Behavior 50, 3 (2016), 178–185. 
https://doi.org/10.1002/jocb.100 

[61] Patricia D Stokes. 2005. Creativity from constraints: The psychology of break-
through. Springer Publishing Company. 

[62] Silviya Svejenova, Marcel Planellas, and Luis Vives. 2010. An individual business 
model in the making: A chef’s quest for creative freedom. Long Range Planning 
43, 2-3 (2010), 408–430. https://doi.org/10.1016/j.lrp.2010.02.002 

[63] John Sweller. 1988. Cognitive load during problem solving: Effects on learning. 
Cognitive science 12, 2 (1988), 257–285. https://doi.org/10.1016/0364-0213(88) 
90023-7 

[64] Ye Tao, Youngwook Do, Humphrey Yang, Yi-Chin Lee, Guanyun Wang, Catherine 
Mondoa, Jianxun Cui, Wen Wang, and Lining Yao. 2019. Morphlour: Personalized 
flour-based morphing food induced by dehydration or hydration method. In 
Proceedings of the 32nd annual ACM symposium on user interface software and 
technology. 329–340. https://doi.org/10.1145/3332165.334794 

[65] Paul Tennent, Kristina Höök, Steve Benford, Vasiliki Tsaknaki, Anna Ståhl, Clau-
dia Dauden Roquet, Charles Windlin, Pedro Sanches, Joe Marshall, Christine 
Li, et al. 2021. Articulating soma experiences using trajectories. In Proceed-
ings of the 2021 CHI Conference on Human Factors in Computing Systems. 1–16. 
https://doi.org/10.1145/3411764.3445482 

[66] Yang Ting. 2015. The research on the impact of background music on appetite of 
customers in restaurant. The Open Cybernetics & Systemics Journal 9, 1 (2015), 
2994–2998. https://doi.org/10.2174/1874110x01509012994 

[67] Amos Tversky and Daniel Kahneman. 1974. Judgment under Uncertainty: Heuris-
tics and Biases: Biases in judgments reveal some heuristics of thinking under 
uncertainty. science 185, 4157 (1974), 1124–1131. https://doi.org/10.1126/science. 
185.4157.1124 

[68] Wil MP van der Aalst and Stefan Jablonski. 2000. Dealing with workflow change: 
identification of issues and solutions. Computer systems science and engineering 
15, 5 (2000), 267–276. 

[69] Elzelinde van Doleweerd, Ferran Altarriba Bertran, and Miguel Bruns. 2022. 
Incorporating shape-changing food materials into everyday culinary prac-
tices: guidelines informed by participatory sessions with chefs involving ed-
ible pH-responsive origami structures. In Proceedings of the Sixteenth Inter-
national Conference on Tangible, Embedded, and Embodied Interaction. 1–14. 
https://doi.org/10.1145/3490149.3501315 

[70] Laurene Vaughan. 2017. Practice-based design research. Bloomsbury Publishing. 
[71] Ron Wakkary, Audrey Desjardins, and Sabrina Hauser. 2016. Unselfconscious 

interaction: A conceptual construct. Interacting with Computers 28, 4 (2016), 
501–520. https://doi.org/10.1093/iwc/iwv018 

[72] Hongyue Wang, Sasindu Abewickrema, Hong Luo, Yuchen Zheng, Shan Luo, 
Ziqi Fang, Jialin Deng, Don Samitha Elvitigala, and Florian’Floyd’ Mueller. 2025. 
SoniFork: Towards Chef-AI Sound Co-Creation for Orchestrating Real-Time 
Auditory Dining Experiences. In Proceedings of the 2025 International Conference 
on Human-Engaged Computing. 1–6. https://doi.org/10.1145/3786995.3787073 

[73] Hongyue Wang, Jialin Deng, Linjia He, Nathalie Overdevest, Ryan Wee, Yan 
Wang, Phoebe O Toups Dugas, Don Samitha Elvitigala, and Florian Floyd Mueller. 
2025. Towards Understanding Interactive Sonic Gastronomy with Chefs and 
Diners. Proceedings of the 2025 CHI conference on human factors in computing 
systems (2025), 1–19. https://doi.org/10.1145/3706598.3714237 

[74] Hongyue Wang, Jialin Deng, Dehui Kong, Ziqi Fang, Hong Luo, Nandini Pa-
sumarthy, Rakesh Patibanda, Sasindu Abewickrema, Xiao Zoe Fang, Don Samitha 
Elvitigala, and Florian ’Floyd’ Mueller. 2025. GastroConcerto: Towards Designing 
Auditory Dining System to Enrich Chefs’ Culinary Practices. In Proceedings of the 
Extended Abstracts of the CHI Conference on Human Factors in Computing Systems 
(CHI EA ’25). Association for Computing Machinery, New York, NY, USA, Article 
298, 8 pages. https://doi.org/10.1145/3706599.3719700 

[75] Hongyue Wang, Jialin Deng, Aravind Mohan, Yinyi Li, Hao Peng, Linjia He, 
Don Samitha Elvitigala, and Florian’Floyd’ Mueller. 2024. pic2eat: Facilitating 
Social Ice-breaking through Collaborative Design of 3D Printed Appetizer. In 
Extended Abstracts of the CHI Conference on Human Factors in Computing Systems. 
1–7. https://doi.org/10.1145/3613905.3651082 

[76] Yan Wang, Zhuying Li, Robert S Jarvis, Joseph La Delfa, Rohit Ashok Khot, and 
Florian Floyd Mueller. 2020. WeScream! toward understanding the design of 
playful social gustosonic experiences with ice cream. In Proceedings of the 2020 
ACM designing interactive systems conference. 951–963. https://doi.org/10.1145/ 
3357236.3395456 

[77] Yan Wang, Zhuying Li, Rohit Ashok Khot, and Florian’Floyd’ Mueller. 2022. To-
ward understanding playful beverage-based gustosonic experiences. Proceedings 
of the ACM on Interactive, Mobile, Wearable and Ubiquitous Technologies 6, 1 (2022), 

https://doi.org/10.1145/2468356.2479613
https://doi.org/10.1145/2468356.2479613
https://doi.org/10.1145/3613904.3642372
https://doi.org/10.1145/3544548.3580755
https://doi.org/10.1145/2071423.2071449
https://doi.org/10.21606/drs.2014.11
https://doi.org/10.1108/IJCHM-04-2020-0329
https://doi.org/10.4324/9780203006030
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1186/1746-4269-5-18
https://doi.org/10.1186/1746-4269-5-18
https://doi.org/10.1080/15528014.2018.1547069
https://doi.org/10.1016/j.ijhcs.2023.103197
https://doi.org/10.1145/3613904.3642440
https://doi.org/10.1016/j.ijgfs.2024.100940
https://doi.org/10.1145/1358628.1358670
https://doi.org/10.1145/1358628.1358670
https://doi.org/10.1016/j.jbusres.2020.04.055
https://doi.org/10.1016/j.jbusres.2020.04.055
https://doi.org/10.1007/978-3-319-67738-5_19
https://doi.org/10.1007/978-3-319-67738-5_19
https://doi.org/10.46743/2160-3715/2012.1704
https://doi.org/10.21325/jotags.2022.975
https://doi.org/10.1016/B978-0-12-817821-8.00015-1
https://doi.org/10.1016/j.cub.2013.01.028
https://doi.org/10.1186/2044-7248-4-3
https://doi.org/10.1163/22134808-20191403
https://doi.org/10.1163/22134808-20191403
https://doi.org/10.1016/j.foodqual.2011.10.012
https://doi.org/10.1002/jocb.100
https://doi.org/10.1016/j.lrp.2010.02.002
https://doi.org/10.1016/0364-0213(88)90023-7
https://doi.org/10.1016/0364-0213(88)90023-7
https://doi.org/10.1145/3332165.334794
https://doi.org/10.1145/3411764.3445482
https://doi.org/10.2174/1874110x01509012994
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1145/3490149.3501315
https://doi.org/10.1093/iwc/iwv018
https://doi.org/10.1145/3786995.3787073
https://doi.org/10.1145/3706598.3714237
https://doi.org/10.1145/3706599.3719700
https://doi.org/10.1145/3613905.3651082
https://doi.org/10.1145/3357236.3395456
https://doi.org/10.1145/3357236.3395456


GastroConcerto: Towards Designing Dining–Sound Pairings to Support Culinary Creativity CHI ’26, April 13–17, 2026, Barcelona, Spain 

1–23. https://doi.org/10.1145/3517228 
[78] Yan Wang, Humphrey O Obie, Zhuying Li, Flora D Salim, John Grundy, and Flo-

rian ‘Floyd’ Mueller. 2024. GustosonicSense: Towards understanding the design of 
playful gustosonic eating experiences. In Proceedings of the CHI Conference on Hu-
man Factors in Computing Systems. 1–12. https://doi.org/10.1145/3613904.3642182 

[79] Jun Wei, Adrian David Cheok, and Ryohei Nakatsu. 2012. Let’s have dinner 
together: evaluate the mediated co-dining experience. In Proceedings of the 14th 
ACM international conference on Multimodal interaction. 225–228. https://doi. 
org/10.1145/2388676.2388721 

[80] Laura HH Winkens, Tatjana van Strien, Juan Ramón Barrada, Ingeborg A Brouwer, 
Brenda WJH Penninx, and Marjolein Visser. 2018. The Mindful Eating Behavior 
Scale: Development and psychometric properties in a sample of Dutch adults 
aged 55 years and older. Journal of the Academy of Nutrition and Dietetics 118, 7 
(2018), 1277–1290. https://doi.org/10.1016/j.jand.2018.01.015 

[81] Te-Yen Wu and Xing-Dong Yang. 2022. iWood: Makeable Vibration Sensor for 
Interactive Plywood. In Proceedings of the 35th Annual ACM Symposium on User 
Interface Software and Technology. 1–12. https://doi.org/10.1145/3526113.3545640 

[82] Yijun Zhao, Changchao Yu, Jintao Nie, Mengmeng Dong, Yingying Sang, Fangtian 
Ying, and Guanyun Wang. 2021. FunEat: an interactive tableware for improving 
eating habits in children. In Extended Abstracts of the 2021 CHI Conference on 
Human Factors in Computing Systems. 1–5. https://doi.org/10.1145/3411763. 
3451682 

[83] Yuchen Zheng, Jialin Deng, Hongyue Wang, Florian ‘Floyd’ Mueller, Xueni Pan, 
and Marco Fyfe Pietro Gillies. 2025. immersiTea: Exploring Multisensory Virtual 

Reality Environments to Enrich Bubble Tea Drinking Experiences. In Proceedings 
of the Extended Abstracts of the CHI Conference on Human Factors in Computing 
Systems (CHI EA ’25). Association for Computing Machinery, New York, NY, USA, 
Article 613, 7 pages. https://doi.org/10.1145/3706599.3720228 

A APPENDIX 

Figure 14: The in-the-field photos show our tests of the Touch 
Screen, Capacitive Board, IMU, Geophone, and ContactMi-
crophone. 
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Table 4: Participant demographics in formative study. 

Code (Age, 
Gender) 

Occupation 
(Workplace) 

Attitudinal 
Label 

Food-related experience Interactive technology-related expe-
rience 

P1 (24, Male) Bartender (Casual 
dining restaurant) 

Mild 3 years of experience crafting unique 
cocktails 

Frequently uses Apple Watch voice con-
trol to time the shaking process during 
cocktail preparation 

P2 (32, Female) Head chef (Fine-
dining restaurant) 

Positive 10 years of experience in fine dining, 
including providing personalized cus-
tomer service and creating customized 
dishes 

Operated a restaurant featuring interac-
tive audio-visual performances before 

P3 (26, Male) Italian restaurant 
chef (Quick service 
restaurant) 

Negative 2 years of experience in a western 
restaurant, involved in preparing pasta, 
pizza, and salads 

Although not used in professional set-
tings, had prior exposure to interactive 
machines in shopping malls, such as 
those used for making juice and cotton 
candy. 

P4 (28, Male) Barista (Casual din-
ing restaurant) 

Positive 8 years as a coffee shop owner, focused 
on coffee product development 

Regularly uses automated coffee ma-
chines to adjust the grinding, extraction, 
and dosing of coffee beans. 

P5 (27, Male) Pastry chef (Casual 
dining restaurant) 

Mild 7 years of bread and pastry making ex-
perience 

Participated in user studies for HFI sys-
tems, engaging with 3D food printing 
technologies before 

P6 (28, Female) Barista (Casual din-
ing restaurant) 

Positive 2 years of experience in a coffee chain, 
including preparing coffee and serving 
customers 

Regularly uses automated coffee ma-
chines to adjust the grinding, extraction, 
and dosing of coffee beans. 

P7 (33, Male) Baking and pastry 
chef (Casual dining 
restaurant) 

Mild 10 years of pastry research and devel-
opment experience, covering launching 
new products in stores and training em-
ployees 

Habitually employs automated dough 
mixers to control humidity, duration, 
and temperature for crafting doughs 
with varying gluten strength 

Table 5: Participant demographics in system development. 

Pseudonym Age Gender Occupation 

Caleb 24 Female Master’s student 
Ethan 24 Male Master’s student 
Ryan 23 Male Master’s student 
Jordan 24 Male Master’s student 
Aria 22 Male Undergraduate student 
Lila 20 Female Undergraduate student 
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Table 6: The demographics and creative outcomes of chefs under two conditions. Sound IDs: 1–Chatting in a Café, 2–Raining, 
3–Bonfire, 4–Street Hawking, 5–Chopping, 6–Frying, 7–Stirring, 8–Pouring, 9–Chewing, 10–Eating Chips, 11–Licking, 12– 
Swallowing, 13–Chinese Flute, 14–African Drums, 15–Japanese Shamisen, 16–Arabic Music, 17–Laughing, 18–Screaming, 
19–Farting, 20–Trumpet of Failure. 

Occupation 
(Workplace) 

Food Ingredients Sound Sequence Dining Interactions (Paired Sound) 

P1 Western Chef (Fine 
Dining) 

Toast slices, diced tomato, diced 
cucumber, shredded cheese, 
crushed chips 

13→15→16→1 Knife cutting toast slice (13); Fork stabbing food 
(1); Fork stirring food (6) 

P2 Barista and Pastry 
Chef (Casual dining 
restaurant) 

Toast slices, sliced sausage, 
tomato 

1→6→12→17 Knife cutting food (1); Fork stabbing food (17) 

P3 Barista (Casual din-
ing restaurant) 

Chips, diced cucumber, carrot 
sticks 

16→14→2 Spoon crushing chips (10); Spoon lifting food 
(20); Spoon tapping plate (19) 

P4 Baker (Casual din-
ing restaurant) 

Cracker, sliced sausage, cheese, 
cucumber, lettuces 

17→18→10→14→16 Fork crushing cracker (18); Fork stirring food 
(6); Fork stabbing food (10); Fork sliding on the 
plate (17) 

P5 Chef (Quick service 
restaurant) 

Chips, diced cucumber, diced 
tomato 

1→13→14 Hand crushing chips (10); Spoon lifting food (3) 

P6 Restaurateur 
(Quick service 
restaurant) 

Toast slices, carrot, lettuces, cu-
cumber, tomato 

4→10→12→17→1 Knife cutting food (6); Fork stabbing carrot (3); 
Fork lifting carrot (18) 

P7 Bartender (Casual 
dining restaurant) 

Chips, cheese, sliced sausage, 
tomato 

14→16→5→6→3 Food dropping onto plate (17); Fork stabbing 
food (6) 

P8 Bartender (Casual 
dining restaurant) 

Cracker, cucumber, cheese, 
sliced sausage 

16→10→9→3 Fork crushing cracker (16); Fork lifting food (9) 

P9 Baker (Casual din-
ing restaurant) 

Lettuces, sliced sausage, tomato, 
cheese 

9→8→16 Tomato dropping onto plate (16); Fork stabbing 
food (13) 

P10 Bartender (Casual 
dining restaurant) 

Chips, lettuces, tomato, cucum-
ber 

5→10→12→11 Fork stirring food (10); Fork crushing chips (5) 

P11 Bartender (Casual 
dining restaurant) 

Lettuces, cucumber sticks, car-
rot sticks, tomato slices 

6→7→18→2→8 Knife cutting food (14); Fork stabbing food (11); 
Fork sliding on plate (7); Fork tapping plate (17) 

P12 Restaurateur 
(Casual dining 
restaurant) 

Lettuces, chips, tomato, carrot 14→5→4→17→13 
→11 

Knife cutting food (4); Fork–knife mixing food 
(3); Fork stabbing food (13) 

P13 Bartender (Casual 
dining restaurant) 

Cracker, cheese, sliced sausage 2→17→11→10→9 Fork crushing cracker (14); Fork lifting food (11); 
Fork stirring food (1) 

P14 Restaurateur 
(Casual dining 
restaurant) 

Lettuces, tomato, cucumber 16→9→5 Knife cutting food (2); Knife stabbing tomato 
(10); Knife stabbing cucumber (10); Knife stir-
ring food (7) 

P15 Restaurateur 
(Casual dining 
restaurant) 

Lettuces, cheese, tomato, cu-
cumber, sliced sausage 

12→6→7→3→2 Fork stabbing food (7); Knife cutting sliced 
sausage (5); Fork lifting food (4) 

P16 Church Restaurant 
Chef (Quick service 
restaurant) 

Toast slices, cheese, sliced 
sausage, lettuces 

1→5→6→7→8 
→17→3→4 

Fork stirring food (6); Fork sliding along plate 
edge (17); Fork lifting food (11); Fork stabbing 
food (1) 
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