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Abstract. Many research prototypes and commercial wearable devices have
features for detecting health-related data and providing feedback or reflection to
their users. However, due to the development of social network and Internet of
Things, the social aspects of wearable devices could be far more enriching. In this
paper, we describe the concept, design and implementation of i-Ribbon, a
wearable ribbon to show a user’s weight-loss efforts. i-Ribbon has two types of
function: to symbolize the support of weight-loss efforts, and to present the user’s
amount of physical activity. These features provide a subtle social channel for
people who are struggling with overweight to show their efforts and determination,
especially before they obviously become less overweight. Prototypes have been
made to evaluate the concept. Feedback from participants has been collected and
analysed. We summarize the findings and discuss the options for future work.
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1. Introduction

In recent years, there has been a proliferation of wearable technologies for fitness and
weight loss. Devices such as Fitbit Flex, Jawbone UP and Garmin Vivofit provide
similar services for users to track and manage their physical activities. Most of these
services consist of a wearable device for activity tracking and a mobile or web
application for logging, visualization and reflection. With these wearable devices and
applications, users could have a better understanding of their physical condition.
However, in addition to self-management, social interaction can also be an important
factor to be taken into account.

The starting point of the work described in this paper is the Obesity Awareness
Ribbon designed by Dr. Gerbrand van Hout and described in his book [21] (Figure 1)
and an article [22] which were published in 2015.

Wearable devices that people wear in their daily lives, similar to clothing and
jewellery, can play an important role in social expression. Unlike the expressive
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features of conventional apparel, social expression through a wearable device is not
limited to the variation of style, material and colour. With the help of social network
platform and Internet of Things (IoT) technology, wearable devices may present
dynamic, multi-dimensional and meaningful information.

In this paper, we present i-Ribbon, a wrist-worn wearable device that shows the
wearer’s weight-loss efforts through an awareness ribbon and a dynamic pattern. With
early prototypes, we conducted interviews to evaluate the preliminary design concept.
Reflection upon the design and evaluation process improved our understanding on how
social expression through wearable devices can support weight-loss efforts.

2. Related Work

Ribbon wearing is a conventional social expressive behaviour, people wearing different
ribbons to show awareness, solidarity or mourning. Moore [16] explored the
sociological implications of awareness ribbons and interprets ribbon wearing as “a
particularly salient example of how we attempt to traverse the perceived gap of the
private, essential self and the social, knowable self.” Van Hout [22] proposed an
Obesity Awareness Ribbon to support people who are losing weight or struggling with

obesity.

UVERDIENT
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Figure 1. The book of Gerbrand van Hout, entitled “U Verdient een Lintje!” (in Dutch) which means “You
deserve a ribbon!” The cover of the book shows the physical version of the ribbon which is given by
Gerbrand van Hout to his patients, colleagues (in the Obesity Centre of Catharina hospital in Eindhoven) and
other people supporting weight-loss efforts.

In addition to ribbon wearing, some prior research employs wearable technologies as a
platform for social expression [4], [6], [7], information is represented through wearable
devices not only to the wearer but also to people in his or her proximity [18]. Moere et
al. [15] mapped the wearer’s historical behaviour data into a wearable folding display
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to provide a novel form of self-expression. Other information such as distance between
people [8], common interests [10] and activity log [11] have also been represented
through a variety of wearable devices. Fajardo et al. [3] compared the abstract and
overt visualization of skin conductivity on a wearable display device and proposed a
contextual wearable display model to describe the relationships between wearable
device, its wearer and onlookers.

As wearable devices have become increasingly ubiquitous, health-related
information such as heart rate, steps and calories can be easily detected and shared.
Several previous efforts integrated health-related information into social interaction to
motivate physical exercise and support the weight loss process. Strategies which have
been used include socially sharing heart rate data [2], [14], [20], [23], heart beat rhythm
[13], [17] and activity level [1], [12].

3. Design of i-Ribbon
3.1. Initial explorations

In the very first iteration we explored the idea of preserving the essence of van Hout’s
Obesity Awareness Ribbon but somehow enhance its expressive feature through digital
means. We did not define precisely what “digital” is, but worked in a hands-on manner
to identify the range of possibilities. Starting with the concept of digital yellow ribbon,
literature research on awareness ribbon, ribbon culture, ribbon wearing and pink ribbon
was carried out [7], [16], [19]. Several prototypes were made to explore the
possibilities of a digital yellow ribbon. Figure 2 shows the explorations on ribbon
wearing behaviours and potential interaction related to a digital yellow ribbon.

Figure 2. The upper four pictures showing the explorations on ribbon wearing behaviour and the lower
pictures showing the potential interaction related to a digital yellow ribbon

Through the simple models shows in Figure 3, we explored visual and tactile
outputs on the yellow ribbon through LED and vibration actuators. These outputs could
enrich the ribbon’s social expression attributes through carrying meaningful
information like body temperature, feedback on movement, or personal statement
transmitted from social media platforms. Although we did not connect the digital
ribbon with other applications via Bluetooth etc., it is clear that this could be done
technically. We identified possibilities of richer visual output and other modalities such
as audio feedback and digital storage (through non-functional demos), see Figure 4.
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Figure 3. Two versions of the digital yellow ribbon, the first two pictures showing a concept based on visual
output, the last two pictures showing the tactile output (vibration).

Figure 4. Additional possibilities for the digital yellow ribbon.

Evaluation through interviews was carried out and provided some inspiring
feedback. We asked two persons with weight loss experience for their opinion showing
the models of Figure 2, 3 and 4. The most important finding from this exploration was
that users would like to show not just the symbol, but also their efforts made in the
weight loss process through more expressive ways.

3.2. Concept

According to the findings of these initial explorations, we designed i-Ribbon, a wrist-
worn wearable device that expresses the wearer’s weight-loss efforts. Based on the
Obesity Awareness Ribbon, a dynamic pattern which represents the wearer’s physical
activity was integrated with the conventional ribbon to enhance its social
expressiveness. The pattern on i-Ribbon change according to the wearer’s amount of
physical activity (reflected by steps, distance and floors), see Figure 6. The wearer can
also personalize the expression of i-Ribbon through a mobile application. Therefore,
the concept of i-Ribbon consists of two parts:
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e A wrist-worn device, which is visible to onlookers and carries symbolic
meanings. At the same time, it has a built-in accelerometer to detect
movements, similar to other commercial activity trackers.

e A mobile application, providing an additional interface, which would not fit
on the limited size of the wrist-worn device.

Traditional ribbons are worn on different body locations in multiple ways. The decision
to make i-Ribbon a wrist-worn device was motivated by the following factors: first of
all, the wrist is a body location that can be seen by both the wearer and onlooker.
Therefore, a wrist-worn device offers the opportunity for the wearer to express more
actively [3]. Additionally, the wearers can conceal the device worn on their wrist, so
they will have more freedom to decide where and when to show i-Ribbon to others.
Moreover, as a product designed to support weight loss, a wrist-worn device will not
cause inconvenience in most physical activities.

Figure 5. Model of the wrist-worn device and the mobile application of i-Ribbon (non-functional mock-up).

3.3. Prototype

Instead of creating the fully implemented wrist-worn ribbon (which would be too
expensive and time-consuming at this stage) we created two complementary parts, the
first part being a mock-up of the physical part of i-Ribbon and its mobile application
(Figure 5), the other part being a screen-based simulation of the dynamic pattern

(Figure 6).
4. Evaluation of i-Ribbon
4.1. Participants

We recruited three participants with the experience of weight loss (two males and one
female), one of them is currently being overweight (P3) and the other two have
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previous experience of overweight (P1 and P2). All the participants have strong
interests in the topic related to weight loss and physical activity.

£ 2 3

DETAILS VIEW

Figure 6. Model of the wrist-worn device of i-Ribbon (screen-based simulation of the surface).

4.2. Material

The mock-ups (Figure 5 and 6) were provided to each participant to help them
understand the concept and the working mechanism of i-Ribbon.

4.3. Procedure

One-on-one semi-structured interviews were conducted. As a start, we asked several
basic questions on personal experience and opinions about weight loss. The
participants were then asked to experience the i-Ribbon with mock-ups (Figure 5 and
6). After that, we asked a series of questions following the Think Aloud Protocol [9]
according to their feeling and experience of i-Ribbon. Finally, the participants were
asked to imagine the potential functions and social attributes of i-Ribbon in addition to
the presented concepts.
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4.4. Results

4.4.1. Showing weight-loss efforts

The participants’ overall impression of the idea of showing weight-loss efforts through
i-Ribbon were positive. All of them found it helpful to have such a social expression
channel. P3 emphasized that the appreciation from friends will be motivating for him:
“...I think it is interesting and also important, to let people know that I am exercising
and making efforts. And if I get any sort of appreciation from my friends, it motivates
me and makes me go further.” P2 is a user of Fitbit, she compared her experience of i-
Ribbon to Fitbit Flex: ... this way (the idea of i-Ribbon) is better, I like the idea that it
(the dynamic pattern on i-Ribbon) can spread after you did some exercise...people may
see that you do workout a lot today and show a little bit respect.” From the perspective
of onlookers, P1 believed that wearing of i-Ribbon is a sign of hardworking on weight
loss, and confirmed that he valued the efforts rather than result in weight-loss progress:
“If I meet somebody, and I see this device. It shows that they are really working
hard...the efforts matters, not the outcome. He did something, and that is more
important for me.”

4.4.2. The role in social interaction

Two participants mapped the use of i-Ribbon into their previous experience of social
interaction related to weight loss. P2 described the device as a gentle and subtle show
of what she did. She recalled a scene during the dinner: “...in a round table everyone is
eating, somebody may ask me ‘do you want to try that?’ I actually need to tell them I
am losing weight, so I can't eat dessert. This (i-Ribbon) could be a kind of subtle hint or
something, that I am losing weight recently, not because your food is not good.” P3
thought it will be beneficial to show the device when talking to people who are not
losing weight, stating: “Gently, when you just talk, you can show some evidence to
prove yourself even better...it’s a better way to show (i-Ribbon) than just talk, it’s a
kind of natural conversation.” It is also worth noting that both P2 and P3 used similar
terms like “gentle”, “subtle” and “natural” to describe the role of i-Ribbon in social
interaction with others.

4.4.3. Symbolic meaning of the ribbon

When being asked about the ribbon showed in the centre of the device (originally
designed by van Hout) [21], [22]. P1 and P3 emphasized the ribbon is an important
symbol for losing weight. P1 said: “If I see a band, it could be everything. But if I see
the symbol, Oh, it's the band for losing weight, the symbol is very important.” P3
considered the ribbon as symbol that makes i-Ribbon a serious product rather than a
toy: “I think if you have this ribbon, they know it’s not just a toy, the ribbon holds the
meaning.” While P2 worried that not everybody knows the ribbon stands for weight
loss, so he might have to explain this to others.

All the participants insisted that they preferred to wear the ribbon which was
designed for everyone who was making efforts on losing weight and enjoyed physical
activity. They did not want to be labelled as overweight or obese when wearing this
ribbon, as P1 said: “If anybody who enjoy workout can wear this, it’s not like you are
becoming depressed, it’s becoming a good thing you are doing, and everybody will
encourage.”
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4.4.4. The way to show weight-loss efforts.

All the participants expressed their wish of showing their weight-loss efforts in a more
visible way. P1 and P2 both mentioned using colour as a distinction between different
levels of efforts. When being asked about the idea of details displayed on the surface of
i-Ribbon, participants did not show a strong interest to let other people know this
information. P1 worried about the privacy problem of personal data period, P2 and P3
preferred to know the details themselves without sharing.

For the personalized patterns, P1 and P3 (both are male) like the feature but did not
have specific reasons, while P2 (female) have stronger interests in various forms of
pattern, stating: “I do want it to be diverse, I don’t want to wear the same pattern as
other people do...I might think it’s an abstract version of my beautiful dress.”

5. Reflection and Options for Future Work
5.1. Expression of weight-loss efforts

Through the evaluation of i-Ribbon, we confirmed the user’s needs to socially express
their weight-loss efforts. In the research described in this paper, we used common
information like steps, distance and floors as indicators of weight-loss efforts and
visually represented them on a wrist-worn wearable device. However, other
information such as calorie intake and consumption could also indicate weight-loss
efforts. Participants in initial explorations proposed some information that they were
concerned about in their process of weight loss, including body weight, changes in
body weight and body fat ratio.

In addition to the diversity of indicators, there are also many ways to represent this
weight-loss related information. The result of the evaluation revealed that participants
had a strong will to show their weight-loss efforts in more visible ways. A large
number of existing applications represent the user’s personal information through a
variety of charts and progress bars. However, for the social expression purpose in our
research, these strategies used for self-management may not be appropriate anymore.

Therefore, an option of future work is to identify appropriate ways to show user’s
weight-loss efforts by investigating different indicators and strategies of representation.

5.2. Impact of social context

Although users are willing to show their weight-loss effort, their specific behaviour is
affected by social context. The evaluation reveals that users have different ways of
talking about their weight-loss experience depending on their social contacts. When
communicating with people who are also interested in weight loss, users are willing to
share their positive progress and encourage each other. On the other hand, if their social
contacts do not have any relevant experience of weight loss, users prefer to gently start
a natural conversation rather than show their weight loss result directly. Similar to the
impact of social contacts, different environment may also lead to different social
behaviour. Some participants showed stronger willingness to share their weight-loss
efforts in places (like gym, sports centre, canteen, etc.) that related to exercise and food
intake.
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In future research, a deeper study on the impact of the social context could be
conducted. The wearer’s possibilities to show, conceal and switch the i-Ribbon in
different situations should be seriously considered.

5.3. Symbol and the meaning behind

A symbol can carry lots of meanings which are given by the people who design and
promote it. For the Obesity Awareness Ribbon described in this paper, some meaning
has already been given to it when it was designed [21], [22]. The meaning behind this
ribbon could be refined through further studies and be strengthened by specific
applications. In this paper, through the design and evaluation of i-Ribbon, we
recognized that “supporting weight-loss efforts” could be an important branch of the
ribbon’s symbolic meanings.

In future iterations, a fully functional prototype will be made to evaluate the
concept in real social contexts. With such a prototype, we may have the opportunity to
further develop and reinforce the symbolic meaning behind this ribbon.

5.4. Getting inspiration from the pink ribbon

The pink ribbon designed for breast cancer is one of the most well-known awareness
ribbons. During the evaluation, pink ribbon has been mentioned several times by
different participants. They tried to use the pink ribbon as an example to help them
explain their experience of i-Ribbon. Therefore, a deeper understanding of the pink
ribbon could be very helpful for further research. Although breast cancer and weight
loss are essentially different, there are still lessons to learn from the perspective of
awareness ribbon, product semantics [5] and social expression.

6. Conclusion

We presented the concept of a wearable device designed to express wearer’s weight-
loss efforts. Initial explorations were conducted based on the Obesity Awareness
Ribbon [21], [22]. Through prototyping, evaluation and reflection of i-Ribbon, we
explored how a wearer’s slimming behaviour might be affected by socially sharing
their weight-loss efforts. Several options for improvement on the representation of
weight-loss efforts were found. We identified several insights for further research to
support weight-loss efforts through wearable expression.
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Intelligent Environments (IEs) refer to physical spaces in which IT and other pervasive
computing technologies are woven and used to achieve specific goals for the user, the
environment, or both. IEs have the ultimate objectives of enriching user experience,
improving the management of that environment and increasing user awareness.

Research in IEs is driven by inventive, innovative and fast-paced ideas, and, as
such, there is a sense of urgency in materializing them, assessing their practical impli-
cations, and verifying whether they deliver their promised results. The mantra for re-
search in this area is well conveyed by a thought brought to us by Steve Jobs: “Let’s go
invent tomorrow instead of worrying about what happened yesterday”. Workshops, as
brief gatherings towards the establishment of collaborations and incitement of creativi-
ty, are the ideal venue for creating and sharing this “tomorrow”.

The 12th International Conference on Intelligent Environments focuses on the de-
velopment of advanced intelligent environments, as well as newly emerging and rapid-
ly evolving topics. In the present edition, we are pleased to include in this volume the
proceedings of the following workshops and symposia that emphasize multi-
disciplinary and transversal aspects of IEs, as well as cutting-edge topics:

e 5th International Workshop on Smart Offices and Other Workplaces
(SOOW’16);

e 5Sth International Workshop on the Reliability of Intelligent Environments
(WoRIE’16);

e Ist International Workshop on Legal Issues in Intelligent Environments
(LIIE’2016);

e 2nd International Symposium on Future Intelligent Educational Environments
and Learning (SOFIEE’16);

e 2nd International Workshop on Future Internet and Smart Networks
(FI&SN’2016);

e International Workshop on Intelligent Environments Supporting Healthcare
and Well-Being (WISHWell’2016);

e International Workshop on Computation Sustainability, Technologies and Ap-
plications (CoSTA’2016);

e Creative Science 2016 (CS’16) and Cloud-of-Things 2016 (CoT’16);

e  Workshop on Wireless Body Area Networks for Personal Monitoring in Intel-
ligent Environments (WBAN-PMIE);

e  Physical Computing Workshop.
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As is visible from the list, the workshops and symposia organized in conjunction
with the main conference provide a forum for researchers, scientists and engineers to
engage in many interesting and active discussions that will encourage further research
in these key areas of Intelligent Environments.

The proceedings contain a series of contributions reflecting the latest research de-
veloped in IEs and related areas, focused on stretching the borders of the current state
of the art and contributing to an ever increasing establishment of IEs in the real world.

It is our aim to inspire readers in their own work, in the hope that reading these
proceedings plants the seeds for new, interesting, and original ideas.

We would like to thank all the contributing authors, as well as the members of the
Organizing Committees and Program Committees of the workshops and symposia for
their highly valuable work, which contributed to the success of the Intelligent Envi-
ronments 2016 event. We are also grateful to the conference organizers and local staff
who worked for the success of this event.

Thank you for your help, this event would not exist without your contribution.

As a final note, the Workshops Chairs would like to take the opportunity to thank
Professor Juan Carlos Augusto and the other members of the IE’2016 organization for
the trust they placed on us.

We are looking forward to seeing you all in London and actively participating in
these exciting workshops.

September 2016

Paulo Novais, Universidade do Minho, Portugal
Shin’ichi Konomi, University of Tokyo, Japan
Workshops Chairs of [E’16
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