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Figure 1: (a) Participants are collaborating and communicating to create a simple sketch. (b) Participants are using pic2Zeat
to upload their creations, customizing unique flavors and proportions. (c) The 3D food printer is printing their creations. (d)
Participants have completed their jointly designed appetizer using pic2eat.

ABSTRACT

3D Food Printing (3DFP), emerging as a multifaceted technology
in domestic, gastronomic, and various industrial settings, presents
underexplored opportunities for facilitating social interaction. To
address this, this research engaged culinary professionals along
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with participants from diverse backgrounds to investigate the ap-
plication of 3DFP in social contexts. Consequently, we introduce
pic2eat, an innovative 3DFP system that facilitates collaborative
artistic expression among unfamiliar individuals through the cre-
ation of jointly-designed appetizer with distinct flavor profiles. Our
goal was to explore the potential efficacy of 3DFP technology in
catalyzing the initiation of social relationships. In our pilot study,
the pic2eat was deployed in an experimental setting involving three
pairs of strangers. The empirical results suggest that the system
is not only accessible and user-friendly, but also significantly ef-
fective in mitigating initial social discomfort, thereby enhancing
interpersonal engagement. Through this research, we underscores
the potential of 3DFP in augmenting social interaction through
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a synergistic approach that combines creative collaboration and fostering a sense of community through a shared creative culinary

communal dining experiences.

CCS CONCEPTS

~ Human-centered computing !
studies.

Interaction design ; User

KEYWORDS
3D food printing, Ice breaking activities, Human-food interaction

ACM Reference Format:
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

experience.
Taken together, our contributions include:

The introduction of a novel system that harnesses 3D Food
Printing technology to aid in initiating interactions at social
gatherings, e ectively serving as an ice-breaker.

An initial empirical exploration via a pilot study of th@ic2eat
system, providing a foundational understanding of its impact
and e ectiveness in real-world scenarios.

2 RELATED WORK

In this section, we primarily start from research related to facilitat-
ing ice-breaking activities, exploring the practice of using food in-

Appetizer. InExtended Abstracts of the CHI Conference on Human Factors interaction technology to promote socialization in the eld of Human-
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1 INTRODUCTION

Imagine yourself at a social gathering, keen to forge new friendships.

How might you navigate the initial awkwardness and establish
meaningful connections in such a setting? A common strategy is
to nd common ground, such as talking about weather changes or

shared interests, as an opportunity to break the silence. However,
this process is often challenging, as tension and discomfort can
stem from various factors, such as social anxiety, language barriers

or cultural backgrounds. Therefore, nding a natural and enjoyable

way to facilitate communication and establish connections becomes

crucial in di erent settings, whether formal business events or
casual private gatherings.

Research has shown that strangers can move towards embodied

and harmonious relationships through behavioral synchronization
[30. Some research introduces social robddd]| interactive games
[14, or wearable L5 as ice-breaking tools to help overcome the
awkwardness of rst meetings and promote communication. These

studies are dedicated to establishing connections through common

activities or experiences. However, the signi cant role of food in

Food Interaction (HFI), and the research potential of 3D Food Print-
ing.

2.1 Interactive technologies in Enhancing Social

Ice-breaking

The process of establishing relationships between strangers is of-
ten hampered by social etiquett@§, excessive concern about the
negative consequences of socializing§], and limitations to su-

per cial topics [16. Therefore, ice-breaking activities have become
an important part of fostering interpersonal relationships. They

' help participants overcome nervousness and social barriers, guid-

ing them towards positive communication and socializatid2f].
With technological advancements, ice-breaking activities have ex-
panded from traditional physical game&% 26 to electronic games
[14 27, social robots B4, and even wearabled . We realize that
interactive technology can act as a conversation facilitator in social
environments, helping strangers establish closer connections[34].

2.2 Food Interaction Technology Promoting
Socialization
In daily family and community life, food often becomes the cen-

social gatherings seems to be overlooked,; it is a natural social cat- ter of social interaction, entertainment, and cultural expression

alyst that brings people closer together. But the food preparation
process often requires speci c skills and time. In the context of
social gatherings, food interaction technology, especially 3D food
printing [35, o ers the potential to quickly and personalized pro-
duce various shapes, avors, and nutritional components of food,
providing great ice-breaking potential for social occasions.

During social gatherings, appetizers are not only served to stim-

[6]. It not only has nutritional value but also carries strong social
attributes and societal bene ts4, 2. Particularly, food is consid-
ered a symbolic medium rich in emotional connections, capable of
conveying and stimulating positive emotions [32].

In the eld of HFI, researchers hope to enhance social engage-
ment and interactive experiences through food interaction tech-
nologies, particularly by celebrating with food as a mediudd].

ulate appetite before meals but also, as a type of food, symbolize For instance, Yan et al. developed iScream which can generate in-

the centerpiece of social interactior2§. Building on this, we de-
veloped an interactive culinary system, callp&c2eatwhich can

teractive rhythm through licking ice cream, thereby promoting
interaction in face-to-face situations3fl]. And "You better eat to

serve as the gateway to social engagement. Our system is designedsurvive" promotes socialization through cooperative eating in vir-

with the purpose of facilitating ice-breaking in social settings and
provide a central hub for interaction. In a pilot study involving 3
pairs of participants, they engaged in joint decision-making, re-
sponded to random prompts from the system, and collaboratively
designed a personalized appetizer, tailoring its avor and propor-
tions to their preferences. Our ndings indicate that this process
can potentially encourage communication and collaboration. This
collaborative e ort appeared to naturally dissolve social barriers,

tual spaces]. Additionally, researchers have tried to establish
remote interactive dining platforms, helping people maintain con-
tact with distant family and friends by participating in remote
communal dinners g]. However, prior works in this domain have
largely overlooked the aspect of collaborative creation, leaving such
interactions insu ciently examined.

Our research uniquely employs the generative capabilities of
3DFP technology to foster collaborative endeavors. We utilize 3DFP
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as an interactive medium to investigate the potential of food inter-
action technology in establishing social connections, speci cally
focusing on its ability to facilitate ice-breaking in social settings.
This approach marks a distinct shift from the conventional applica-
tions of 3DFP, directing attention towards its social and interactive
potentials. Simultaneously, it is important to emphasize that the
purpose of this research is to o er a new possibility for social ice-
breaking through collaborative food creation, rather than to replace
any speci ¢ technology.
Figure 2: Schematic ow of the study.

2.3 3D Food Printing in HFI

In led of HFI, several studies have used 3DFP technology to create
edible interfaces to enhance the food experient§.[For exam-
ple, the Edipulse explores the application of 3DFP in supporting
physical activity experiences by monitoring exercise data and trans-
forming it into chocolate patterns17. The Data Jalebi Bot collects
personal information from diners, maps it to di erent patterns,
and prints unique Indian sweet2f]. These studies explore edible
visual experiences based on 3DFP, but they usually focus only on
a single avor, overlooking the interactive potential of multiple
avor combinations. To address this, the CoDine platform trans-
mits organic food to remote locations through 3DFP, incorporating
multi- avor food attributes like olfactory and taste combinations
[33. However, current 3DFP interactive research remains limited
to preset printing parameters and 3D models, lacking exibility in
personalization and real-time production [11].

Thus, we identify the following research gaps from previous
studies: 1. Food interaction technology has potential in promot-
ing social relationships, but existing HFI research focuses more
on intensifying and bonding social relationships, overlooking the
collaborative process of initiating social relationships; 2. Current
HFI research in 3DFP mostly focuses on single avors and visual
elements, neglecting the exploration of dynamic changes and com-
binations of di erent tastes; 3. Existing HFI research has not fully
utilized real-time user responses and preferences to create person-
alized 3DFP food. In response, our research seeks to answer the
question: How can we design interactive 3D Food Printing systems
to facilitate collaborative culinary creations, thereby enriching so-
cial engagement?

3DFP technology and their views on culinary production, thereby
delineating the scope of research possibilities for 3DFP in this do-
main. Secondly, we organized a social event centered around 3DFP.
This provided an observational platform to examine participant
interactions with 3DFP technology. Additionally, we collected feed-
back from the participants, which o ered valuable perspectives on
our research topic (articulated in section 4).

In the second phase of our research, we progressed to the devel-
opment of an interactive system incorporating 3DFP technology.
This phase was directly in uenced by the insights and understand-
ing gleaned from expert opinions and user needs identi ed in the
initial phase. The design and functionality of the 3DFP-based sys-
tem were tailored to address the speci ¢ requirements and pref-
erences highlighted in our earlier research, ensuring its relevance
and e ectiveness in the intended context (detailed in section 5).

In the third phase, we conducted a study aimed to evaluate our
system developed in the second stage. We focused on gathering user
feedback, which was instrumental in understanding the system's
e ectiveness, user experience, and areas for potential improvement.
This evaluation was key to re ning our approach and validating
the utility of the system in the context for which it was designed
(articulated in section 6).

During every user study, we conducted a 30-minute group semi-
structured interview. We took eld notes, photos and recorded each
interview, then transcribed all interview data. Next, we processed
the interview data using Nvivo software and conducted thematic
analysis [3].

3 METHODOLOGY 4 PHASE 1: EXPERT INTERVIEW AND USER

Our research follows the Human-Centered Design (HCE)dnd ) NEEDS STUDY ) )
Constructive Design Research methodsJ] We adopted these ap- ThIS phas_e fOCL_Jse_s on user needs researc_h in the conFext of _somal
proaches to develop ice-breaking concepts centered around food IC&-Preaking, aiming to explore the potential of 3DFP in facilitat-
interaction technology, aiming to meet users' social needs. By imple- "9 sougl interactions and how it can help users establish social
menting HCD, we placed users' needs and experiences at the core CONNECtions.
of the design process. Simultaneously, we employed Constructive .
Design Research method, which is intended to assist researchers in 4.1 Participants
exploring and realizing new design ideas, generating new knowl- In this phase, we initially invited four experienced and diverse culi-
edge and understanding through design practice. Based on the nary experts for a 30-minute semi-structured interview each. These
principles of HCD, our constructive design research was divided experts (M=29.25, STD=29.58) included a barista (P1), a dessert chef
into three phases, as shown in Figure 2. (P2), and two bakers (P3, P4), with their culinary experience ranging
In the rst phase of our research, we focused on understanding from 5 to 15 years (M=9.25, STD=21.58). Through their experience
user needs in the context of social ice-breaking. Firstly, we con- in food preparation and insights into 3DFP, we aimed to deeply
ducted interviews with 4 experts in the catering industry. This step  understand the research potential of 3DFP from a professional per-
aimed to gather comprehensive insights into their experiences with  spective.
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Next, we invited four participants (P5, P6, P7, P8) who were
enthusiastic about meeting new people in social events, and orga-
nized a social gathering themed around 3D food printing (M=25.25,
STD=4.92). During this event, participants used the built-in func-
tions and patterns of the 3D food printer, along with prepared
printing materials, to engage in the interactive process of 3D food
printing. Most participants had no prior exposure to the concept
and operation of 3DFP. We observed their behavior in using 3DFP
for social ice-breaking and conducted a 30-minute group semi-
structured interview to gather their feedback and expectations on
using 3DFP as a social ice-breaking tool. In this study, we used
the extrusion-based 3DFP printer Foodi®j developed by Natural
Machines.

4.2 Findings and Discussion

4.2.1 The Potential of 3DFP from Experts' Perspefetima. the
chefs' viewpoint, they see signi cant research potential in 3DFP
for visual design, avor innovation, and proportion control.

Food appearance and aesthetic appeal chefs emphasized that
while the taste of food is crucial, its appearance is equally important.
They noted that 3DFP technology positively impacts the aesthetic

hongyue, et al.

ice-breaking concept. P5 recallédyemember my relationship with
my friends becoming closer, starting from dining togethaggest-
ing that 3DFP has the potential to serve as a tool for promoting
interpersonal relationships.

Collaboration and Natural InteractidBach participant had expe-
rienced awkward ice-breaking moments. P7 shared an experience
of being asked by a teacher to embarrass oneself in front of class-
mates,’l felt very uncomfortable with forced ice-breaking activities."
They agreed that the ice-breaking process should be natural and
focused, avoiding being forced or dominated. While, P6 emphasized
the importance of a facilitator in the ice-breaking proce&ajmless
ice-breaking is ine ective; proper guidance is necesBarpbinted
out that traditional group games like UNO and Pictionary, though
fun, do not allow for a deep understanding of individuals. Therefore
P5 suggests'Completing a common goal promotes more e ective
communication.”

Re ecting on these viewpoints, we realize that while 3D food
printing technology can create intricate structures di cultto achieve
by our hands, its complex modeling process and programming con-
trol are signi cant barriers for ordinary users. Our focus should
be on how to use 3DFP and visually appealing, tasty food to allow

enhancement of decorations. For instance, P1 discussed the appeafVeryone to design their food without extensive knowledge of food

of food aesthetics to consumers in the current trend of photo shar-

ing, stating,"3DFP can achieve a level of precision unattainable by

handcrafting.P3 cited examples from French pastries and artistic
bread competitions using fondant for exquisite appearances, adding,

science or artistic aesthetics. We believe that the next phase of
interaction system design should fully utilize the features of 3DFP,
such as personalized appearance customization, exploring di er-
ent avors and their proportions to create unique tastes, but the

"It's hard to express the taste experience of food, butif | create a visuafVer combinations should not be overly complex. Additionally,

impact, such as plating, it will attract more customers.”

Flavor Exploration and Balandéost chefs mentioned that the
diversity of avors adds layers to food. 3DFP technology can create
unique composite avors by controlling combinations of di erent
ingredients. However, P1 and P4, using co ee and wheat bread as
examples, believed that the avor of food should remain simple
and highlight the original taste without being overshadowed by
another avor.

Proportion ControAll chefs agreed that 3DFP is signi cant in
maintaining the stability of ingredient proportions. P2 mentioned
that adjusting proportions is crucial in food preparatioiWhen we

interaction design should reduce awkwardness in social processes
through guidance or prompts and promote natural social relation-
ship building by completing tasks together.

5 PHASE 2: INTERACTION CONCEPT
DEVELOPMENT

Following the user study results, we developpit2eatan inter-

active application designed to enhance mutual understanding and
reduce social barriers in gatherings. It randomly generates prompts
that encourage users to collaboratively design and choose avors
and proportions for a personalized appetizer, as shown in Figure 3.

make a dish, we need to adjust the proportions. Once these are set, we
must ensure that every preparation revolves around these proportions,

otherwise, it a ects the texture and taste."

4.2.2 Social Ice-breaking Needs from Users' PerspEotivethe

users' perspective, they hoped that 3DFP could meet personalized

customization needs and reduce awkwardness in social ice-breaking
through guidance and co-creation.

Personalized customization and exploratiémnoticed that users
showed great interest in various 3D food model designs within
the Foodini system. P6 saitlf | could use it to create a detailed
dragon-shaped bread structure, that would be amatilog/ever,
after interacting with 3DFP, users found that even simple shapes
were challenging to achieve. P8 question&dp we need to learn
additional techniques to control it to print unique fopd®lich means
that participants still have requirements for the personalized design
of 3DFP.

Facilitating Interpersonal Relationshig& observed that partici-
pants unanimously considered using 3DFP interaction as a novel

Figure 3: The mechanism of pic2eat.

According to the 22 playful factors from PLEX car@]], devel-
opers set up a prompt library containing 22 random emotional mes-
sages (see the APPENDICES) to inspire participants for co-creation
in pic2eatUsers rst click the "prompt" button on the homepage to
get the random background information for their creation. Then,
two participants brainstorm together and use markers to draw a
simple sketch on paper that revolve around the background infor-
mation, forming the visual design of the appetizer. After drawing,






	Abstract
	1 Introduction
	2 Related Work
	2.1 Interactive technologies in Enhancing Social Ice-breaking
	2.2 Food Interaction Technology Promoting Socialization
	2.3 3D Food Printing in HFI

	3 Methodology
	4 Phase 1: expert interview and User Needs Study
	4.1 Participants
	4.2 Findings and Discussion

	5 Phase 2: Interaction Concept Development
	6 Phase 3: Interaction Concept Evaluation
	6.1 Selection of Printing Materials
	6.2 Participants
	6.3 Research Design
	6.4 Evaluation Findings and Discussion

	7 Conclusion and Future Work
	Acknowledgments
	References
	A APPENDICES
	A.1 Participant information for Phase 1
	A.2 Participant information for Phase 2
	A.3 Preparation of 3DFP materials
	A.4 Prompts


