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ABSTRACT
In this interactivity paper, we present the design and demonstration of Hicclip, a smart snacking sealing rack that leverages eatingrelated sounds as persuasive strategies to interact with different
snacking behaviors of the user to possibly intervene snacking addictions. We envisioned the auditory feedback might be effective
in preventing excessive snacking. With Hicclip, we also wanted
to investigate the embodiment of persuasive technology in existing snack-related product (i.e., snack sealing) for enhancing the
adoption of health intervention. Based on the current stage of the
prototype design, we proposed an online demo at CHI 2022, based
on a livestream session and an interactive video to facilitate the user
experience of Hicclip remotely. We hope to get some feedback from
the international audience to help us iterate this design concept
further.
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INTRODUCTION

The rapid urbanization has led to the increased demands of processed foods, which have changed lifestyles unprecedently with
the shift in dietary patterns [1]. People are now consuming more
processed foods like snacks with high energy, fats, sugars, and
salt/sodium. Excessive snacking with low-nutrient intakes can
substantially produce adverse effects to the dietary balance [2].
Researchers have identified the strong linkage between frequent
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snacking and obesity [3]. In contrast, the proper amount of daily
snacking can ensure extra nutrients and blood sugar balance [2].
To support healthy snacking behaviors, several studies encouraged users to choose lower-calorie snacks [7-9] or focused on monitoring everyday snacking [10]. Yet, few project paid attention to
the situation that high-calorie snacks have already been bought
or people who have been addicted to consuming snacks like chips
and sweets. To close this gap, we intended to design an interactive
technology that can be served as a health intervention for snacking
addictions.
Specifically, in this interactivity we focused on how the eatingrelated sounds could be augmented and leveraged with humancomputer interaction (HCI) to intervene snacking behaviors. It has
been demonstrated that sounds heard during eating (e.g., background music in the restaurant) can play an important role in the
food perception [4-6]. For example, sounds have been proved effective in moderating the chewing speed [11]. the echo sound during
eating was supposed to make illusion of food amount for users [12].
Therefore, the interactive sounds have a promising opportunity in
reducing excessive snacking.
In paper, we present the design and demo plan of our interactivity project, called Hicclip, a smart device that can be used as a
sealing clip for snacks and can offer auditory feedback based on
eating-related sounds in response to the user’s snacking behaviors
(see Figure 1). In this design, we assume that such an auditory intervention might be effective in preventing people from excessive
snacking. Moreover, we argue that the embodiment of persuasive
technology in existing snack-related product (i.e., snack sealing)
might be valuable in enhancing the adoption of health intervention.

2 DESIGN OF HICCLIP
2.1 Design rationale
Primarily, our design concept is developed based on the following
two observations. Firstly, we selected the snack sealing clip as the
tangible carriers of our design, because we find it offers the opportunity to divide the snack intakes from a large package into several
small portions. As such, the semantics of this kind of products
might impress users with the reduction of snacking. Secondly, we
wanted to leverage the sounds as persuasive feedback to users during snacking. Particularly, we focused on using the eating-related
sounds in accordance with different snacking conditions to promote
behavior change. Based on the aforementioned considerations, we
designed and developed Hicclip, a smart and playful snack sealing
rack that can be used to restore a package of snack, detect whether
the was taken, and provide corresponding sounds to interact with
the user (see Figure 2).
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Figure 1: The storyboard of Hicclip: (a) the sealing clip that can monitor the existence of the snack and is embedded with an
interactive audio player; (b) while the user is taking the snack, the clip will play a chewing sound simultaneously; (c) after 50
seconds, a burping sound will be given to implicitly remind the user to stop snacking.

Figure 2: The Hicclip prototype: (a) overall and local parts of the Hicclip; (b) function of Hicclip

Figure 3: The user experience flow of Hicclip.
Particularly, Hicclip facilitates a new experience flow of snacking
in the following four steps: 1) The prototype of Hicclip can be placed
on the desk for restoring a bag of unfinished snacks (Figure 3 (a)).
2) When the user wants to have some snacks in his leisure time
at home or in the workplace, the user knows to get the snack bag

from Hicclip. As shown in Figure 3(b), after the bag has been taken,
a timer embedded in Hicclip will start counting the time meanwhile
playing a sort of gamified chewing sound. 3) When it is counted for
50 seconds, an augmented monster burping sound will be made by
Hicclip, in order to remind the user that too much snack has been
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Table 1: The logics of the sound-based interactions of Hicclip
State of users

Duration (seconds)

Sounds

Did not start eating
Take the snacks
Eating
Eating
Return the snacks back

0
0
50s
After 50s
Any time

silent
silent
Chewing
Burping
silent

Figure 4: Technical Implementation of Hicclip.
ate in a playful way (see Figure 3(c)). 4) Figure 3(d) shows that once
the user has decided to stop eating and return the snack, Hicclip
will become silent and back to the initial state. The mechanisms of
the auditory feedback of Hicclip is organized in detail in Table 1

2.2

Implementation of Hicclip

The system interactivity of Hicclip was realized by an Arduino Nano
board, an ultrasonic sensor, a MP3 module, a SD card module and
a battery. Explicitly, Figure 2 shows that we placed the ultrasonic
sensor under the snack bag position and connected to the Arduino
Nano board for detecting whether the user is taking the snack.
In the MP3 module connected to the Arduino Nano board we
restored two the sound clip of the monster burping1 and chewing2 .
In Hicclip, when the distance value of the ultrasonic sensor is higher
than the threshold, the MP3 player will be triggered to play the
sound according to the rationale as presented in Table 1. If the user
stops eating and puts the snack back, the MP3 player will be turned
off immediately. For repeated snacking, every time the user takes
the snacks, the volume of the sounds will be increased by 10db. The
initial volume of the sound is 45db and will be set back at the start
of each day. Figure 4 shows that a paper cuboid base was developed
to capsule all the electronics.
1 https://www.aigei.com/s?q=%E6%89%93%E5%97%9D&type=sound

2 https://www.aigei.com/s?q=%E5%92%80%E5%9A%BC&type=sound
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PLAN FOR THE ONLINE DEMO OF THE
HICCLIP INTERACTIVITY

The main story points of the Hicclip interactivity would be provoking the audiences to reflect on their snacking habits and discussing
how the auditory feedback of Hicclip could be re-designed or enriched to effectively help people avoid snack addictions. Therefore,
an online demo experience of Hicclip will be facilitated based on an
interactive video and a live streaming session. During the exhibition,
we would set the camera up in our lab and demonstrate the user
experience of Hicclip lively with researchers and volunteers from
our research group. Meanwhile, the link to an interactive video
would be provided during CHI 2022 and afterwards to pervasively
communicate our design with all the audiences. The interactive
video would be scripted and created from a first-person perspective,
so that the audience would watch the experience story of Hicclip
with empathy. Meanwhile, they could experience the corresponding feedback through pressing buttons of the different snacking
decisions. For example, after the actor in the video started eating
snacks, the audience could press a “stop eating” button on the video
interface at any time to change the follow-up stories.

4

CONCLUSION AND FUTURE WORK

This paper has presented the design and implementation of Hicclip, a smart sealing rack with interactive sounds related to eating
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behaviors to support the reduction of snacking. The design of Hicclip is creative in two ways. First, it was developed based on the
existing product of snack sealing clip, so as to seamlessly integrate
its user experiences into daily life settings. Second, it blends the
eating-related sounds into snacking activities in a gamified and
interactive way, which might improve the user enjoyment with
this kind of health-promoting technology. We proposed an online
demonstration of Hicclip and hoped to receive some valuable feedback from a large span of audiences. Thereafter, we would iterate
the prototype design of Hicclip accordingly. We then would conduct
a longitudinal user study with the updated prototype to research
on whether our proposed health intervention with Hicclip would
influence participants’ snacking behaviors in a real-life setting.
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