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Abstract 
Food sounds – sounds that certain foods make during 
eating through chewing, biting or licking – are key 
parts of the eating experience. They play an important 
role in establishing our perception about the palatability 
of food. We believe interactive technology offers unique 
opportunities to create novel playful experiences with 
food by playing with these sounds. In exploring this 
opportunity, we outline a structure on how we can 
explore playful sounds and present one case study of a 
novel interactive food experience: “The singing carrot”. 
The singing carrot generates unique digital sounds 
while eating a carrot. Ultimately, with our work, we aim 
to inspire and guide designers working with interactive 
playful food sound.  

CSS concepts 
• Human-centered computing → Ubiquitous and mobile 
computing design and evaluation methods   • Human-
centered computing → Interaction design 
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Introduction 
Food not only satisfies our hunger, its consumption is 
also a rich multi-sensory experience, where vision, 
smell, touch, taste and sound play a unique role in the 
perception of food, making the experience worthwhile 
[23,25,26,28]. In this paper, we are interested in 
sound; especially food sounds that is the sound that 
certain foods make during eating. 

The effects of sound on the eating and drinking 
experience are usually overlooked: most people seem 
to believe that sound is the least important sense when 
it comes to experiencing food and drinks [31]. Contrary 
to this belief, research has demonstrated that sound 
plays a far more important role, since our perception of 
taste is highly affected by sound. For instance, we 
perceive freshness of potato chips by the quality of its 
crisp sound that it makes during eating [32]. We also 
see a growing popularity of Autonomous Sensory 
Meridian Response (ASMR) [4] videos where sounds, 
including food sounds, are used to offer a sensual 
hedonic appeal. 

Ambient sounds and music also influence our 
experience of a meal. Restaurants have started to use 
sound as a new ingredient. For instance, the dish 
“Sound of the Sea” served in The Fat Duck [34] is a 
seashell with an MP3 player with a pair of ear buds. The 
diner is encouraged to listen to the sound of the sea 
before eating, suggesting that music could enhance our 
eating experience. Meanwhile, Milliman et al. [22] 
found that playing faster background music can 
increase people’s rate of eating in a restaurant. 
Roballey et al. [29] conducted that the diners take 
more bites when fast music was played in a cafeteria.  

If we look at existing literature, we see only limited 
knowledge on how to use sound for play during eating. 
Most of the works in the field of HFI (Human Food 
Interaction) seem to focus on building corrective 
technology [10] around food to address eating 
problems and on using sensory cues to support healthy 
behaviors [7,8,14,24]. For example, Kadomura et al. 
[15] designed “EducaTableware” that includes two 
digital cutlery pieces, a fork and a cup that emit sounds 
during eating and drinking. The system has been used 
to teach children better eating habits through sound. 
Although corrective technologies are designed for an 
optimal healthy eating experience, they often do not 
blend well with intuitive eating [5], that is “making food 
choices without experiencing guilt or an ethical 
dilemma, honouring hunger, respecting fullness and 
enjoying the pleasure of eating” [10]. A corrective goal 
of building technologies around eating for the sole sake 
of health could thus fall short in engaging people with a 
pleasurable experience and we need an additional 
perspective on how to build technologies around food. 
Following Grimes et al. [10], we argue for designing 
celebratory technology that harnesses positive aspects 
of human-food interaction, which includes creativity, 
pleasure, and relaxation to support enjoyable and 
memorable eating experiences. This stance informs our 
aim to explore playful forms of eating through playing 
with food sounds.  

In this paper, we outline a structure of how we can 
explore food sounds playfully. We also present a case 
study where we use the act of eating food to generate 
new digital sounds. We present “The singing carrot” 
(Fig 1), which detects our food consumption using 
capacitive touch sensing. The carrot generates unique 
digital sounds while being eaten. These digital sounds 

 

(a) No sounds before eating 

 

(b) Generating sounds during 
eating 

 

(c) Finishing biting a portion of 
the carrot 

Figure 1: Images (a)- (c) The 

sound of The Singing Carrot that the 

user is generating through eating 

the carrot. 



 

can promote a playful side on sonification. We believe 
using food sound that is generated by the act of eating 
can offer an enjoyable way of engaging with food. Our 
work is relevant to CHI PLAY as it supports cross-modal 
gameplay around the everyday practice of eating while 
encouraging a playful attitude towards food [21].  

Related Work 
Although sound has been described as the forgotten 
sense of the eating and drinking experience [33], 
research on sound related experiences of eating and 
drinking has grown rapidly in recent years [6,35,36].  

Perception of food sounds 
Eating related sounds play a critical role in eating and 
drinking experiences as they can affect our perception 
and enjoyment of food attributes such as crispness and 
freshness. Zampini and Spencer [37] conducted a 
famous experiment called “sonic chips ”. The results 
demonstrated that simply by changing the frequency of 
chips’ sound during biting action, people’s perception of 
crispness and freshness of the chips could be modified. 
Similarly, Knoeferle et al. [18] investigated how 
different attributes of a sound can influence our 
perception of flavor during eating and drinking. These 
works show that the sounds during eating have great 
potential to support pleasant food experiences. 

Sounds linked with eating   
In the field of HFI researchers have used our 
masticating sounds while chewing or slurping to 
enhance our eating experience. Koizumi et al. [19] 
developed "Chewing Jockey", a playful headset that 
detects a user's jaw movement and plays back the pre-
recorded food sounds while the user eats. This work 
suggested that playing back sounds of creatures 

screaming could provide users with a playful eating 
experience when they are chewing gummy sweets in 
the shape of fantasy creatures. Hashimoto et al. [11] 
proposed a virtual drinking system called ”Straw-like 
User interface” that represented the sucking sound and 
vibration sensation associated with sucking a beverage 
with a straw. Arnold et al. [1] developed a virtual 
reality (VR) game that uses the chewing sound as a 
game input to enrich the VR experience. These works 
have contributed to knowledge on how to improve the 
game experience using food, however, how to enrich 
food through sound is relatively underexplored.  

Food sound sonification 
Sonification [13] is utilizing non-verbal sound to 
present information so that users are getting a better 
understanding of the data. Recently, model-based 
sonification [12] has explored how to create an 
instrument from data, so that the user interacts with a 
sonification item with its natural sonic features. For 
example, Barrass designed a medical diagnostic singing 
bowl that was informed by mapping a year of blood 
pressure data to encourage a healthy lifestyle through 
sonification [3]. We find that sonification techniques 
can be an interesting approach to motivate people to 
do physical activity. For example, Newbold et al. [27] 
used music to represent the users’ real-time squat 
movement. The system motivates people who struggle 
with the movement by associating pleasant experiences 
with squat exercises. Similarly, Khot et al. [16,17] 
explored using sports drink fountains and 3D printed 
chocolate to motivate users to do physical activity. The 
authors found that the participants not only enjoyed 
edible and drinkable data but also engaged with the 
sound of the sports drinks and the 3D printing sound. 
Inspired by the above works, our research aims to 



 

extend the possibilities of food sound sonification to 
create playful sound experiences associated with food 
consumption. As a result, we propose the following 
research question: ”How do we design playful food 
experiences with sound?”  To answer this question, we 
outline a structure and put forward a case study of a 
novel interactive experience called “the singing carrot”, 
which we explain below. 

Designing playful experiences with food 
sounds 

To understand how to design playful experiences with 
food sounds, we conducted a focus group discussion to 
generate and refine ideas and to offer a structure to our 
thoughts. Seven participants (5 male, 2 female) that 
include 2 sound designers, 2 interactions designers, 1 
electrical engineer and 2 game designers participated in 
the discussion that lasted for 2 hours. 

The focus of the discussion was to articulate and 
understand possible means of supporting play through 
food sounds. The varied expertise of the participants 
allowed us to discuss not only the options of possible 
manipulations of digital sound but also its feasibility 
using current sensing technologies. Besides the focus 
group discussion, existing literature on gastrophysics 
[31] was also instrumental in enabling a better 
understanding of how sounds could lead to playful 
experience during eating. We also drew on Lucero et 
al.'s playful experience (PLEX) framework [20] to 
describe a checklist of possible playful user experiences 
with food sounds. This exploration has resulted in an 
initial structure (as described in fig.2) of how to play 
with food sounds, which includes the following five key 
categories.  

1) Generate: The first possibility of playing with sound 
is to use food sounds to generate new digital sounds, 
distinct from the original food sounds.  
For example, when users eat a given food, for example 
potato chips, they will hear a different digital sound 
than the traditional crispy sound. In order to do this, 
we can utilize digital oscillators to generate new sounds 
by controlling the frequency of the oscillators. Users 
can also utilize and control pre-recorded sounds or 
musical notes. This experience does not have to be 
limited to individuals, for example in a social dining 
setting we can imagine a musical symphony, where 
each diner is contributing a new sound through his/her 
eating behavior. 
 
2) Amplify: The second possibility is to amplify the 
existing food sounds where the act of eating food can 
serve as a volume slider. The amplification of sounds 
could offer a better understanding of one’s eating 
behavior and it could also be an interface to external 
tasks. For example, the amplified food sounds could 
serve as feedback mechanism, specifically in VR games 
where eating is used as a game interface [1].  
 
3) Reduce: The third possibility is instead of 
amplifying, we can potentially cancel or reduce the 
intensity of existing food sounds. The reduction is 
particularly useful in theatrical play on meditation 
games, where players need to focus their attention on 
other senses, as the sense of sound is absent. We 
envision using white/pink noise to reduce or minimize 
eating noise for users. Reducing sound could be 
beneficial for users with auditory disorder [30].  
 

 

Figure 2: Playing with food 
sounds structure, consisting of 5 
categories. 



 

4) Mix: The fourth possibility is blending two different 
food sounds to facilitate novel sound experiences. 
Participants will hear a mix of crispness and 
crunchiness food sounds during eating. For instance, 
eating bananas may sound like eating carrots and vice 
versa. The possible game mechanics could be to 
identify the right food through other means such as 
eating speed and biting force.  
 
5) Distort: The final possibility is to distort food 
sounds. Players can create a unique eating experience 
by exploring various sound effects. For example, 
distorting existing sounds in order to make it sound like 
the screaming sounds of the fantasy creatures. Think of 
participants begin to lick ice cream, they will hear the 
screaming sounds of the fantasy creatures through 
licking the ice cream each time.  
 
We also note that this is not an exhaustive list and 
further explorations might lead to more categories. We 
next describe our first case study, which looks at the 
first possibility of generating new sounds.  

The Singing Carrot 
The Singing Carrot is an exploration of food sound that 
dynamically generates new digital sound when the user 
eats a carrot. It generates digital sounds by using the 
measured capacitance of the food when the user is 
eating it. With The Singing Carrot we also focus on 
playing with food sound to celebrate the experience of 
eating. Since different users have different eating 
actions, the generated sound is personalized. 

We started working with carrots as it has a distinctive 
food sound. We detect food consumption using 
capacitive sensing across the following stages: before 

the carrot is eaten, while the carrot touches the user's 
lips or tongue, and while the carrot is outside the user's 
mouth again. Each stage results in greatly different 
capacitance values. We use a skewer to connect the 
carrot with the circuit board. Before the carrot is eaten, 
the capacitance values are used for triggering our 
system. Then the user is free to perform any sort of 
eating action, for instance, biting or licking, which 
results in a variation of food capacitance values. The 
sensed food capacitance value is then mapped to the 
frequency of a sinewave. As the value of food 
capacitance is being changed by the action of eating, 
each user generates different kinds of sounds. The 
process stops after the carrot is eaten.  

Implementation 
Our prototype consists of three parts (fig.3), a 
"Bareconductive touch board" [2], a metallic skewer 
that is connected to the board, and a raw carrot. The 
board senses capacitance data while the user eats food. 
As an initial exploration, we set up a sound level at 80 
dB [37]. We chose the fundamental sinewave sound 
because this seems to be the standard digital sound. In 
Processing [9], we set a basic frequency that ranges in 
between 300Hz to 4000Hz.  

Future work 
In future work, we will create a smaller device and 
develop more playful sounds. We will complete our 
proposed system to include all five categories from the 
initial structure. We are then planning to do a study to 
understand the experience of engaging with the system. 
We will recruit 20 participants to interact with our 
system while eating carrots. At the end of the study, 
semi-structured interviews will be conducted with the 
participants to reflect upon their experience. Results of 

 

Figure 3: The Singing Carrot 
setup  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

the analysis will guide us towards understanding how to 
design playful food sound experiences. 
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