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ABSTRACT
Qbee is an exploration of the future of social media, and how the use of quantified
data gathered from wearable technology may play a role, touching on the topics of
user privacy and the business of consumer data. Qbee is a speculative technological
garment and website that collects information about the wearers social life and
assigns values to their actions to determine how they rank in terms of popularity and
fame on a global level.
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1 INTRODUCTION
1.1 AIMS AND OBJECTIVES
Social media is primary mode of presenting ourselves online, and what we wear plays
a major role in how we present offline. The aim of this project is to speculate on a
potential future of fashion and social interaction, and a crossover between them.
Walker Rettberg (2014) states that there are three distinct modes of selfrepresentation in digital media: written, visual and quantitative. In the early stages of
social media, the communication of information was largely text-based. The internet
and those using it progressed to communicating visually, using photos, videos, even
emoticons, in place of words. These are quicker and more engaging ways of
expressing emotions and messages, and, in the case of photos and videos, are more
difficult to falsify. This project explores how modern technologies could be used to
address the “problem” of fabrication using quantitative data and how social media
may progress in other ways. Quantitative data allows a transfer of information
instantaneously and without any attention or thought, meaning users could post and
collecting digital “likes” without even touching a button. A user would also have to
go to extraordinary lengths to contrive a narrative.
In recent times, there has been much discussion around how much is fabricated for
social media (Berkowitz 2015). How a desire for online fame and digital approval
from friends and strangers alike pushes people to put an enormous amount of time
and effort into presenting a distorted version of their world and otherwise acting
outside of their ordinary. ”Eating for Insta”, “Doing it for the Vine” and “Think of the
Views” are recurring, and apparently legitimate, motivations online for offline
actions. Social media is it’s own form of augmented or virtual reality. Based on the
current state of how online life affects offline life and vice versa, this project puts
forward a projection of how it might progress, how it could look, and how a
corporation could use this need for external validation to affect an individual's actions
for financial gain. The goal of this projection is to have an observer wonder about the
future of social lives, both on and offline.
What if your social presentation couldn’t be fabricated? Could self-tracking make the
representation of one’s social life trustworthy? What if a recorded log of sensor data
made every photograph, conversation and handshake verifiable? How much does a
2

person’s online social life affect their offline one? What lengths are a person willing
to go to for online popularity and fame? How much control do corporations in the
business of social media have over offline actions and relationships? How do they use
this control?

1.2 MOTIVATIONS
After some late reshuffling of the concept, I firstly have to acknowledge a rerun of
sitcom “Community” for inspiring the projects train of thought. The eighth episode of
the fifth season revolves around an app called “MeowMeowBeenz” on which users
can rate people they know based on their opinion of them (Community 2014).
Characters devolve to a class based society, where everyone must wear their
smartphones on their wrist to display their ratings at all times, as a “one” is not
allowed to speak to a “five”. It is from this that triggered the idea of designing within
the context of a social media platform in the first place.
Moving from a background in product design to the less tangible interaction design,
the intersection of the physical and digital world and the balance between them has
been of some interest to me. How high is the cost to benefit ratio of an always-online
world? Is the increasing move towards life online progress, or are we as a society
losing some humanity in the process? I have experienced some indecisiveness as to
where I stand on this topic, is it healthy to revolve the amount of my life that I do
around social media? I post on Instagram daily, sometimes manufacturing scenes
because the day I had was entirely mundane. I do this because if I don’t post
regularly, I lose followers. But why does having followers matter? Why do strangers'
“likes” matter? I hope to use this project to clarify my own point of view, while
hopefully encouraging others to examine their standpoints as well.
This always-online world is most apparent in ubiquitous computing and wearable
devices. The “internet of things” objects are fascinating in the way they affect actions
that humans have been performing with little deviation for years, centuries or
millennia. Wearable computing, in particular technological high fashion, has long
been an obsession of mine. Several fashion technology designers have inspired me
creatively for a number of years, in particular the works of Anouk Wipprecht, Pauline
von Dongen and Iris van Herpen. High technology and high fashion are still too often
considered an either-or scenario, in my opinion. Technological dresses, I believe
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perfectly encapsulate the amalgamation of art and engineering, with a feminine edge,
which I like to think speaks to my character. This is a field I wanted to add something
to.

1.3 RESEARCH QUESTION
This project seeks to pose questions rather than resolve them. As such, the research
question is about asking how a project like this can best generate discussion and make
observers look at their own online social life at little more critically. Incorporating the
decided form and themes, this leads me to: “How can wearable computing and the
quantified self be used to explore a possible future of social media?”

4

2 LITERATURE REVIEW
The number of possible texts to study in relation to this project is of course infinite,
but this chapter seeks to cover the leading theories and knowledge in the respective
fields as well as other projects under similar themes. The themes chosen look to
inform the design and make the end result plausible, while leaving the nature of social
media and social interactions in the fictional design space to be entirely speculated.

2.1 SPECULATIVE DESIGN
Critical design is a constructive design methodology that shines a light on ethical
issues in design and explores alternative design values (Bardzell and Bardzell 2013).
Speculative design is a branch of critical design that specifically focuses on science
and technology establishing and projecting scenarios of use in a future or alternative
present world (Malpass 2012). It looks at currently emerging technologies, such as the
QS and fashion technology, and applies them to everyday uses. The purpose of this is
to explore and possibly predict future technologies and their uses. The results of these
projects can inspire the design of more immediate or realistic objects.
It is impossible to discuss speculative design without referencing the work of
Anthony Dunne and Fiona Raby, from where critical design originated. Their
Technological Dreams Series No. 1, Robots, looks at a logical future where robots are
an ingrained part of daily life. It seeks to ask what kind of relationship humans will
have with these robots. Subservient, dependent, equal? (Dunne and Raby 2007). The
series presents four potential robots each with different purposes and personalities.
These robots give the projects observer options and allow them to decide which future
they find the most credible.
Design is inherently about problem solving. However, in their own words “many of
the challenges we face today are unfixable”(Dunne and Raby 2013). The only way to
“solve” these is to challenge behaviours and attitudes. Critical design does this. They
differentiate it from art in that, while commentary is part of the design, it is only one
facet. The goal is still to solve a problem, as with any design, but the problem is
deeper and less tangible than a mechanical solution can provide for. Critical design is
ultimately meant to be positive and idealistic, believing that change is possible. While
many of their works point towards a dystopian future, they are quite insistent that

5

irony not be mistaken for cynicism. Critical design works through the concept of
showing an audience the exaggerated error of their ways, the key word being
exaggerated.
That said, an important part of creating the narrative of a critical design is that it be
based in reality, and logical trajectories (Auger 2013). Going too far into the future or
deviating too greatly from what’s plausible alienates the piece from its audience and
the message is lost. This is a defining aspect of speculative design. The audience must
be able to see something of their own behaviours or beliefs in the piece. In the scope
of this project, this means reflecting enough of current online culture to resonate with
users. A project entitled “Uninvited Guests” by design research lab Superflux in a
similar vein to the Technological Dreams series explores the relationship between a
user and quantified data tracking devices (Superflux 2015). The devices created for
the piece are more everyday and familiar than those in Dunne and Rabys work. As a
result, the message is, in my opinion, more impactful. This project is also an excellent
example of how QS devices can affect behaviour in ways other than what was
originally intended and that its information is not impossible to falsify. The man in the
film performs completely abnormal tasks, such as piling heavy books on to his bed, in
order to lie to the technology and his family members consuming the data from it.

2.2 THE QUANTIFIED SELF
The quantified self (QS) is a person’s tracking of “any kind of biological, physical,
behavioural, or environmental information” (Swan 2013). It is closely tied with
wearable computing and the Internet of things. Presently, personal tracking is used
quite commonly in fitness and health monitoring, mainly through the use of wristband
sensors. Self-tracking, or “life-logging” brings with it a number of benefits, providing
personal insight, motivating positive changes and gamifying otherwise tedious tasks.
There are ties between personal informatics and philosopher Michel Foucault’s’ “The
Care of the Self“ (Whitson 2013). QS and the associated self-knowledge provide the
feeling of control over oneself, and this control is satisfying. This same control can be
garnered though traditional social media, where posting allows users to choose what
about them the world sees. It can also be argued though, just as with social media, that
this control comes at the cost of privacy (van Berkel et al. 2015). Digital
quantification requires data storage in some form, this generally requires the willing
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submission of the data to a second party. This second party is entrusted with private
data in return for the presentation of infographics and recommendations. What else
they do with they information can vary wildly from company to company. Unlike
traditional social media though, the user has greatly reduced power over what is
shared with the company. In addition of that, data can be breached granting access to
a third party. In either case any control afforded to the user could be afforded to these
other parties. It is at the discretion of the user whether this is really a risk or not, and if
it is whether the risk is worth the return. The success of devices like the Fitbit suggest
that it is not a major concern to consumers, giving validity to the idea that the
principles of QS could be applied beyond health and fitness in the near future. Users
are prepared to trade their privacy if the perceived benefit is valuable enough (Hann et
al. 2002).
There is other opposition to the idea of a quantified future, largely in its ability to
create change. While visible progress is motivational, visible failure can have an
equal and opposite effect. Even Gary Wolf, who along with colleague Kevin Kelly is
credited as a founder of the QS movement, writes “Machines don’t understand the
value of forgiving a lapse” (Wolf 2010). A computer constantly recording and posting
without context has no filter for exceptional circumstances, which can make the data
it produces misleading. Humans are not entirely logical creatures, and automated
information makes no account for this. Calvo and Peters (2013), in a paper studying
specifically the flaws of QS, put forward the idea of “Ironic Processes” wherein
consciously attempting to change can backfire and produce the opposite effect.
Almost universally though, it is agreed that the introduction of social elements
supports behavioural changes. Being able to see how peers are performing and having
their own actions made visible to peers makes users more likely to behave how they
are “supposed to”. How quantification pertaining to sociality itself fits into this
remains to be seen.
Social interaction is a branch largely untapped by the QS movement, in terms of
consumer products at least. There are a small number of research projects to be found,
one such project (Cuttone et al. 2013), uses GPS implemented in an app to track
subjects movements and detect frequent proximity to other subjects. However the
research focus of this paper is the visualisation of the data, rather than the tracking
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itself. GPS alone cannot provide valuable statistics regarding the actual social
interactions taking place.

2.3 FASHIONABLE TECHNOLOGY
Wearable technology is by no means a new idea. Technological accessories such as
smart watches have more or less found their way to the mainstream at this point.
Slower to be adopted is the use of technology in clothing. Neither is it, of course a
brand new area. Fashionable technology is a term coined by Sabine Seymour as early
as 2000 to describe the intersection of design, fashion, science, and technology
(Seymour 2008). Implementing technology in apparel has existing in conceptual form
from as early as 1956, when Japanese artist Atsuko Tanaka created the Electronic
Dress (Seymour 2010). Although Seymour credits the beginning of modern fashion
tech to Hussein Chalayan with the Remote Control Dress in 2000. Marking it the
beginning of soft computations extension into garments. For the most part the aim of
fashion technology is to be emotional rather than functional. Offering a new form of
self-expression rather than a new convenience to the wearer. This on-display
emotionality “changes physiology and neurochemistry, overcomes inhibition, and
changes interpersonal interaction” (Greenberg 2008).
A number of academic projects on the topic have been undertaken. The
ThinkerBelleEEG Amplifying Dress is one of several fashion technology pieces by
Rain Ashford (Ashford 2015). It takes data from a headset recording EEG and uses it
to affect fibre optic filament on the dress to represent the wearer’s moods and
emotions. The Butterfly dress explores wearable computing and its place in sociality
(Reeder 2008). The dress is adorned with small butterflies, the wings of which flap in
relation to the wearers heartbeat. Queens New Clothes is a project that explores
fashion as a communication tool in the digital age (Bian et al. 2011). It uses mounted
projectors to transform an otherwise plain dress when triggered by a camera flash. All
of these add a new layer to social interactions. In the case of the former two,
otherwise unseen bodily reactions are now visualised and made available as a new
form of body language. An interesting addition, but one that takes something deeply
personal and publicises it to everyone around them, trading ones privacy for a
perceived benefit. The latter project has interesting implications of online
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misrepresentation as the dress appears differently in photographs than it does in
person.
On a practical level, having technology be wearable means considerations have to be
made for the comfort of the user, more so than with technology that is static or merely
portable. It presents a unique challenge that is a blend of HCI and ergonomics (Dunne
and Smyth 2007). Electronics require power, the use of this power produces heat and
this heat must be considered so as not to discomfort the wearer (Barfield 2015).
Digital technologies can add inordinate amounts of weight to a garment, making it
difficult for the wearer to move around. Certain methods of wireless communication
are ineffective through the human body or can be potentially harmful. These and a
number of other concerns both physical and psychological must be designed for or the
artefact is worthless.
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3 METHODOLOGY
3.1 COMPETITOR ANALYSIS
In order to assess these “current social media trends” that are so crucial to an accurate
design, an analysis of a number of mainstream websites and mobile apps was
conducted. A total of 20 sites were examined, to greater and lesser extents, depending
on prevalence and relevance (Appendix 9.1). Some of which I had previous
experience with and others totally new. These were evaluated briefly in a broad and
unstructured manner for a number of factors; type of content shared, the amount
shared, how content is consumed and person-to-person interaction versus public
broadcast etc.
The basic formula to almost all requires the user to create a text, photo or video post
and publish it to either an approved list of users or the general public. Of those
reviewed, only two use quantified data in the forefront, those being Fitocracy and
Swarm. Fitocracy is fed this data from 3rd party apps tracking physical activity and
nutrition and equates these to points, gamifying a healthy lifestyle for bragging rights
within the community. Swarm is the social networking companion of location
tracking app FourSquare. It also uses gamification for bragging rights. In both cases,
the competition is for the most part internalised. Unlike platforms with a focus on
followers, players aim to achieve personal goals or compete with a small number of
friends, rather than with the entire community. Neither of these are particularly major
players in the social media market, but those who do use them are more engaged,
visiting the site more frequently and posting more regularly (Crook 2013). Location
data is included in posts on a number of larger sites, such as Facebook and Twitter,
but with a reduced significance. It could also be argued that Spotify’s posting of
music as it is listened is classified as quantified, as the posts are real-time and
automated. The data gathered is used by Spotify to present musical recommendations.
However the information is not viewable in any form other than an unedited activity
feed, there is no further use by the platforms consumers.
For obvious reasons, sites that operated in short-form tended to have users post more
frequently. Media restrictions like Twitters 140 character limit and Vines
characteristic six-second format encourage maximum content creation from its users.
The less effort required to create a post lends itself to a more honest, stream-of10

conscious type of feed. Formats that take longer to produce, like Youtube videos and
higher-quality Instagram photos, are generally thought about for longer. They provide
more room for post-production editing and therefore tend to be a little more contrived.
Live media streams, like those used on Twitch and Periscope fall somewhere between
the two, in that while the actual broadcast is a real-time presentation of the creator,
they can take time to set up.
The news feed has long been a staple of social networking sites and is still in use in
some form or another almost the entirety of the list. The majority of these allow the
user to select other users/creators that they wish to follow and are presented with their
recent posts immediately on a home screen. Standout exceptions to this are Reddit
and YikYak, which present feeds the user has little to no control over. In both of these
cases this creates more of a community feel. With no follower, subscriber or friend
count, all accounts are, from the outside, equal. Posts are more informative than those
found on sites like Tumblr, where creators depend heavily on fostering emotional
responses from their followers. However this lack of accountability also gives users
the freedom to be more out spoken, they have no obligation to be politically correct or
in anyway respectful as they are considerably more anonymous. This has resulted in
both these sites being portrayed negatively in news media on a number of occasions
(Shontell 2013) (Dewey 2015). This negative attention makes it difficult for either
platform to be seen as a part of the mainstream, which restricts their growth.
Many employ a direct messaging feature to allow private communication between
users. Snapchat was created with the intention of being a private communication tool
but its “Story” feature introduced in late 2013 has debatably been the making of it. By
mid-2014 images shared in user stories had surpassed private snaps (Hamburger
2014). Adding weight to the theory that validation from a larger audience of
acquaintances or strangers is of greater value than that from a small inner circle of
friends. Private communication is not the most desired feature from social media
platforms. Skype is the only site featured which relies solely on private person-toperson communication, and as a result of this is the only one where a user cannot
achieve some form of online fame.
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3.2 RESEARCH THROUGH DESIGN
The first stages of project were to refine the narrative in which the design exists. That
design being a wearable driven social media platform that gamifies the user’s social
life. This narrative is set within the next five to ten years. A majority of speculative
projects follow a dystopian track, as this can cause more of a shock and thereby create
more discussion. This project is no different. Following the progression of current
social media trends, digital popularity is valued greatly and is highly competitive. At
the same time, users are highly sceptical of what they see on social media. The
platform introduces what is sold as a “purer” form of social media, as the quantitative
data means users would have to go to extraordinary lengths to misrepresent their
lives, thereby making its information more reliable than that of its competitors.
Thanks to revenue from wearable sales, it can also afford to offer a platform with less
advertising. The name of this social media platform and the corporation behind it is
Qbee, named for the sociological phenomenon “Queen Bee”. The design is carried
out from the perspective of the corporation, creating a site through which they can
extract information and money from the consumer. The site obviously has to be
marketable to these consumers and so has to offer some kind of perceived benefit.
Through some brainstorming and public observation, both online and off, four factors
were decided on to give as accurate a representation as possible of social actions.
1. Where the user is
2. Who the user is with
3. What the user is saying
4. What physical contact the user experiences
These factors equate to points, which determine the users rank on an online
scoreboard. These points serve no purpose beyond determining the users position on
the board. Cutting to the point, this scoreboard reduces each user to a name, a picture,
a vague location, a number of points and most crucially, a global rank. The system
relies on the users sense of validation from being placed respectably on this board
being enough of an incentive to broadcast their activities automatically to the internet.
To keep up with daily activities, the device would have to be worn daily. This is an
unreasonable requirement for a garment and something that has held back the
inclusion of technology in fashion. Thus, that built for this project is a representative
12

of what would be a suite of wearables that would be available for sale from the Qbee
Corporation. These would track and display at various different levels, allowing users
to choose to what degree they engage at different times. More understated, smaller
wearables, like smart jewellery are more suitable for day-to-day wear. Larger scale
wearables, garments, track more and therefore collect more points, and can be worn
for social occasions. The dress built is an example of one utilising the full range of
parameters Qbee could track and a more elaborate display. An extended illustration of
this range is presented in the “Shop” section of the website demonstration.
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4 DESIGN
The visible elements of this project and system behind them were developed through
assessment of current social media, iterative sketching, storyboarding and
prototyping.

4.1 ALGORITHM
The users social life is tracked via four variables; conversation, physical contact,
location and proximity to others. These variables are tracked and have their worth
determined according to an algorithm put forth by the Qbee corporation. The
interactions worth is measured by points and added up to in turn establish the user’s
worth, in the eyes of Qbee.
Interactions, and the points attached, are only recorded and valued for seven days.
This requires users to remain consistently active in order to maintain their position.
They can not rely on one major social occasion to secure a long-term position at the
top. It also means early-adopters cannot develop unrecoverable leads over newer
users, which would discourage the platforms growth. Only the previous seven days
are included in calculating a user’s score.

4.1.1 ADDITIVES
A user collects points through verbal and physical contact with others. These are
additive actions in that they are worth a number of points
Conversation is one of the most basic forms of human communication. A device
recording conversations is difficult to market to consumers, and as such Qbee
wearables do not record speech. Rather, the garment records the presence of speech,
without storing the words spoken. To factor in the nature of the conversation and how
that affects the points value, it uses word recognition, with specific words equating to
a higher number of points. Positive words, e.g. “love”, “happy” or “funny”, mark a
positive conversation. The word list is not publically available, however the
illumination display in the garment reacts to the chosen words, making them
learnable.
A value is also assigned to various forms of physical contact the wearer experiences.
Different values are allotted to different body parts, with higher amounts for more
14

intimate areas (Appendix 9.2). Connection made with multiple contact points at once
are added together prior to the application of multipliers (see below), making
concurrent contact more significant than consecutive. To account for prolonged
contact the points are re-added every minute the contact continues.
A third potential source of points, separate to the wearable is the users Qbee profile.
Each page view accumulating points depending on privacy settings. A users
interaction feed can be made private, protecting their information, but making page
views worthless. A public profile set with a time delay offers users a limited number
of points per view, while a real-time feed, informing the world of where the user is
and who they are with at that exact moment, generates the maximum number of
points.

4.1.2 MULTIPLIERS
Where the user is and whom they are with does not in themselves accumulate points,
they serve to multiply the points earned by the additive factors. The multipliers
prevent, or at least slow cheating on the site, as users out in public, with many other
people, will collect substantially more points.
Location based multipliers can be created in two ways. One of which is by purchase.
Similar to the way in which Snapchat allows consumers to buy an area and timeframe
in which to display “Geofilters” as an option to app users (‘Snapchat’ 2016),
businesses and private parties can purchase a multiplier for their venue to make it
more attractive to prospective customers or guests. The cost of this is determined by
the size of the venue, the length of time it is to be in effect and the value of the
multiplier. The second method of creating a location-based multiplier is natural
development. Venues and spaces that consistently attract high volumes of Qbee users,
especially highly ranked users can develop multipliers without need for payment.
Multipliers created in this way can be higher than those available for purchase. The
locations of these multiplier spots can be looked up on the Qbee site.
Proximity multipliers are based on the rankings of those that the user interacts with.
The higher up the Qbee scoreboard, the higher the multiplier. These multipliers are
attached to the coloured rank system (see below). There is no multiplier if the person

15

being interacted with does not participate in Qbee. This makes friends who use Qbee,
in particular those who do well on the site, are more valuable to the wearer.

4.1.3 COLOURED RANKS
A common issue with wearables that create quantified data is a lack of long term
motivation (Garber 2015). Wearers become bored with what can start to seem like
unattainable goals. With space for only one at the top, users could quickly become
discouraged with the site. Taking inspiration from the use of levels in social fitness
website Fitocracy, which also uses a points system, Qbee users of different ranks are
separated into different classes. These classes are identified by colours, with number
one having its own unique colour, from two to ten being another and so on. The full
colour to rank table can be found in the appendices (Appendix 9.3). These classes
continue up to the top million, above which the user is “colourless”. The break up
allows users to set themselves smaller personal social goals. This coloured rank also
creates an element for the garments display to illustrate.

4.2 WEBSITE

FIGURE 1 HOMEPAGE MOCK UP

Initially the design was to be led by the design of the wearable, and have the website
reflect the aesthetic of it. However early mock ups matching early garment sketches
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felt too dark tonally for a social site, so the web design was reworked, and the dress
revised to reflect it. Qbee must, above all, present itself as fun. To keep somewhat
with the original dress designs and a personal aesthetic preference, black and white
remained the primary colour scheme, with a more colourful background accent. The
recurring hexagonal shape is suitably modern whilst also referencing honeycomb in
keeping with the bee theme.

4.2.1 WIREFRAMING
The site doesn’t require many unique pages, as the focus is the homepage scoreboard.
Besides this, a user needs access to; their own page where they can update their
profile picture and privacy settings, a locations page to check up on where there are
multipliers or purchase one themselves, and a shop page to purchase additional
wearables. The initial layout was developed from small, sketched wireframes, to a
more detailed paper prototype (Appendix 9.4), before being mocked up digitally
(Appendix 9.5).

FIGURE 2 EARLY WIREFRAMES
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The page layout is primarily inspired by the Social Blade, which started by rank
Youtubers based on the viewership statistics, but now provides a similar function for
Instagram users. However the fixed left hand sidebar model is not an uncommon one
across the web, in the realms of social media, the most notable examples include
Twitter and Youtube itself.

4.3 WEARABLE
4.3.1 AESTHETIC
The goal of the aesthetic design was to look modern,
without becoming too futuristic. To hold any weight
as a speculative design particularly one set so close to
the current time, the observer has to identify with the
product. The dress had to look like something that the
observer could reasonably see themselves or others
wearing. Fashion forward, without becoming alien.
For this reason, it was decided not to follow the hard,
structural shapes associated with future fashion. After
a number of rounds of iterative sketching, the
intention had been to work with black fabrics and
white LEDs, with some adornment with lightweight
chains. However, as discussed earlier, the web designs FIGURE 3 EARLY SKETCHING
that came from this were too dark, so the design had to be revised. The adjustments
made were principally in the colour, swapping the dark fabrics for white and opting to
use RGB LEDs to provide more variety. The use of chains was done away with
entirely. At this point the garment consisted of a long-sleeved bodysuit with a sewn in
full-length, sheer skirt. However during prototyping this came across considerably
more bridal than desired so the sheer skirt was excluded and the body suit extended to
a short dress.
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4.3.2 RASPBERRY PI/ELECTRONIC STORAGE
The Raspberry Pi, required sensor boards and power source were not unduly bulky,
but still presented a challenge in the context of fashion design. It made it impossible
to avoid structural shapes entirely. In the interest of protecting the electronics as well
as the users comfort, it was resolved to store the hardware in solid, 3D printed cases.
After some experiments with a scale cardboard model of the Pi on how it would affect
comfort and freedom of movement, it was decided to use two 3D printed, plastic
shells positioned on the shoulders as epaulettes. This keeps most of the electronics off
the body and has minimal restriction to movement. One shoulder holds the Pi and two
required breakout boards, the other holding the 5v power supply.
To tie the hard shape in with the rest of the garment and avoid the epaulettes looking
too military, the hexagon motif is continued in tessellated shapes.

4.3.3 TOUCH POINTS
Through again the use of brainstorming and public observation, a body map of areas
to be connected was created.

FIGURE 4 BODY CONTACT MAP
Having the garment be able to pick up on physical contact required secondary users to
make contact with a sensor in some way. Resistive/pressure sensors are unable to
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detect that contact is being made with a human and not an object. Capacitive sensors
need a connection to conductive materials. The simplest way to attractively connect a
single board to a number of connected, but independent areas around a garment
without excessive wiring, was conductive thread, sewn through the fabric at informed
points. When the colour scheme was to be dark, these points were easy to hide in the
fabric. When the design changed to white fabric, however, the sections of external
thread could not be hidden. Instead it was chosen to incorporate it as a pattern feature,
by using a minimal form of embroidery, mirroring the geometric, hexagonal pattern
used in the web platform.

4.3.4 LED DISPLAY
There are two primary functions of the garments illumination, to signal sensor
engagement in the device and to inform the user of their movement up or down in the
Qbee rankings. This allows the wearer to demonstrate their Qbee successes
immediately to those around them in the room. As of now, illuminations inclusion in
fashion is generally viewed as “gimmicky” and “cheesy” (Yi 2016). Lighting in
garments is reminiscent of the 1980’s science fiction film “Tron”. The line between
costume and clothing is not a clear one, but a key factor is subtlety. As such it was
deemed best to disperse the LEDs through the use of fibre optic filament. This had an
added benefit of cutting down on the amount of wiring and LEDs required. In the
lighter, brighter design, RGB LEDs were chosen, this added a second dimension,
allowing messages to be communicated through colour as well as intensity. Some
research revealed that distressing the filament could produce different effects,
including twinkling along the length and solid glow, much like slim
electroluminescent wire. Filament distressed in this manner, in conjunction with the
embroidered thread, is used to visualise when the physical contact sensors are
engaged. The colour of this illumination is dictated by the colour rank of the outside
user interacting with it. Should the secondary user not be wearing a Qbee device, or
be of too low a rank to have a colour yet, the light emitted is a low intensity white.
These LEDs also display information taken from the web platform. Whenever the
wearer moves up or down the leader board, the fibre optics light and fade, the
colouring reflecting their current rank class. Originally, this was supposed to be
displayed in the full
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A separate light display, mounted under the edge of the epaulettes, work in
connection with the verbal sensors. The glow reflects on the shoulders of the wearer,
the colour of these is dependent on the conversation state. As the device picks up on
more trigger words the colours move up through the colours in line with the ranking
system.
The three information sources working separately create an endless number of
possible combinations and continually unique displays.
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5 BUILD
5.1 WEARABLE
5.1.1 RASPBERRY PI
The single-board computer Raspberry Pi was chosen over a micro-controller like an
Arduino board to run the garment. Specifically the Raspberry Pi 3 Model B. It
includes four USB ports, an Ethernet port, both Bluetooth and WiFi connectivity and
can quite easily be used as a web server. For these reasons it was deemed more
suitable for the project at hand.

FIGURE 5 COMPLETE ELECTRONICS LAYOUT
The Pi is powered by a 5v supply through a micro USB port, just as in most
smartphones. The prototype is powered by a portable power bank designed for use
with smartphones, however the lifetime for this is not sufficient for use in a product to
be manufactured and sold. A final product would reasonably be expected to last at
least 6-8 hours.
The dress’ functions are run by a single Python script (Appendix 9.6). The code is put
together using a number of different libraries associated wit the respective sensors and
actuator. These libraries, their dependencies and the server framework have been
downloaded to the Pi’s memory to work offline. This script is run on the Pi’s boot,
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allowing the device to run “headless”, i.e. without a monitor or any mouse or
keyboard input.

5.1.2 CAPACITIVE SENSOR
The capacitive sensors create the most obvious and instant feedback to user. As such,
they were prioritised in the demonstration build. The capacitive sensor included is a
12-Key Capacitive Touch Sensor breakout board (MPR121) from Adafruit. This
sensor has a Python library available to clone from GitHub (Adafruit 2014).
Conductive thread disperses the sensors over the surface of the dress. Eight of the
twelve keys are used, covering the eight sections defined earlier as touch points. This
thread could have been soldered to the board, however with the embroidery embedded
in the dress, this would have made access to the Pi incredibly difficult. For debugging
purposes, the ends of the threads are looped through and affixed with tape, making the
dresses circuitry detachable. The other end is threaded through the left shoulder of the
dress to be connected with the embroidered sections.

5.1.3 MICROPHONE
The intention was to use a small USB microphone to detect a number of words with
the Google Speech API and have the dress react to this information. Due to time and
technological constraints, this could not be carried out as fully as liked. The Pi’s
processing power does not seem to allow for an always-listening device with realtime reactions, requiring a trigger word to precede verbal commands and several
seconds of time delay. The verbal commands in this case being the words defined as
positive. In addition to this the small USB microphone used is not accurate enough to
identify words with a reasonable success rate. The prototype using the word “love”
programmed as the trigger word was unreactive or produced false positives to the
point that it was unusable.
Attempts were made to have the microphone register the presence of sound to in some
way simulate the effect, but again, these were unsuccessful.

5.1.4 GPS SENSOR
The GPS sensor in question also comes from Adafuit, the Ultimate GPS Breakout
board. The longitude and latitudes of a selection of locations were hard-coded into the
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Python script to be multipliers and therefore affect the number of points added for
other interactions.
Unfortunately, despite some attempts with external antennae, the sensor is unable to
find a fix without a perfectly clear and unimpeded view of the sky, meaning it could
not be covered in any way, nor would it function indoors. For this reason it could not
be included in the final demonstration.

5.1.5 FIBRE OPTIC DISPLAY
In the interests of reducing bulk and wiring, the entire visual display is driven by the
Blinkt hat by Pimoroni, rather than individual LEDs. Being a Raspberry Pi hat, the
Blinkt takes up all of the Pi’s GPIO pins and so had to be used in conjunction with the
Mini Black Hat Hack3r, also from Pimoroni, to free pins for the breakout boards.
A python library for this, also, is available on GitHub (Pimoroni 2016). On reaction to
capacitive or audio input, the corresponding pixels illuminate. The colour of those in
the dress relates to which section or sections of the dress is being touched at that
moment. The audio pixels cycle through a number of colours, for as long as noise
levels remain above the threshold.
The fibre optics filament is connected to the Blinkt’s pixels using electrical tape. The
proximity of these pixels to each other presented something of a challenge, as did the
reduced space available in the epaulette resulting from the unexpected requirement of
the Black Hat. This was eased by grouping a number the pixels together. Of the eight
pixels, six are dedicated to representing the capacitive input, in two groups of three,
and two represent the microphone as if it were functional. The two capacitive related
groups light the top right and bottom left of the body of the dress, while the
microphone’s pixels illuminate around the epaulettes.
The filaments in the body have their ends are positioned at the join points of the
hexagon, while those connected to the microphone have their ends affixed to the inner
edges of the epaulettes.

5.1.6 3D MODELLING/PRINTING
The models for the epaulettes were built in Solidworks. After building exactly to the
specifications of a cardboard prototype, the weight and cost of the piece were a little
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excessive, so the piece was reworked to accommodate. The redesigned size was
reverse prototyped, again, using cardboard to be sure of physical size before printing.
Four small lips are extruded from the inside walls to hold the electronics in place. To
account for space available, the positioning of electronics was switched so that the
Raspberry Pi and Blinkt hat are now held on one side, with the breakout board and
power source on the other.

FIGURE 6 SCREENSHOT OF MODELLING PROCESS
The model was printed in a strong and somewhat flexible plastic in white. The piece
includes four small holes through which it can be sewn into the dress, however, as
with the conductive thread, they have not been permanently affixed in the prototype
to allow access to the Pi.

5.1.7 FINAL CONSTRUCTION
Since the exclusion of the sheer skirt, the dress consists of just one fabric, a stretch
Lycra jersey, reducing the need for tailoring. The garment is constructed from two
layers of this, with the thread and fibre optic filament running in between. The inside
layer is both for the wearers comfort and to prevent them from engaging the
capacitive sensors by simply wearing the dress. Again, these layers were not
permanently attached to each other to allow for debugging.
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FIGURE 7 COMPUTING ENCLOSED IN EPAULETTE
The previously mentioned reduced space created by the Black Hat was accounted for
by positioning the Pi below the shelf designed for it to sit on. The model included
enough of an overhang to still mask the majority of the hardware. The flexibility of
the material was of tremendous help here. The right shoulder had to be padded with
some fabric to protect the user from the solder points and pins extruding from the
bottom of the Raspberry Pi. The left side epaulette, enclosing the breakout board and
power supply also had to be padded out so that its height matched that on the right.
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FIGURE 8 BEGINNING HEXAGONAL PATTERN
The capacitive sensor is interacted with through a hexagonal pattern embroidery
created with conductive thread. Initially, this embroidery was to be done with a single
thread for each section, however it quickly became apparent that this method made it
impossible to keep the threads from touching each other. Any contact between the
threads would register sections to the wrong sensor and ruin the entire effect. The
single strands also greatly reduced the amount of stretch in the Lycra, puckering it in
places. Instead, each hexagon was made a separate thread. Small bridges are made
between these where necessary, and one long strand connects each section back to the
sensor board in the shoulder.
The fibre optic filaments were installed last. The ends of the strands were threaded
through the shoulders under the epaulettes as with the conductive thread. The length
of the strand is run under the embroidered thread on the inside to hold it to the body
of the dress. They are threaded through to the outside at the corner points of the
hexagons.
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5.2 WEBSITE
5.2.1 INFORMATION ARCHITECTURE
In the demonstration, the flow of information is only in one direction. The site is fed
points data by the dress, but at this time, the dress is not informed by any action on
the site. Due to the limitations in its functionality, the microphone is ignored in the
calculation of points.
The site consists of six unique pages, login, home, profile, spots and shop.

FIGURE 9 LOGIN SCREENSHOT
Points and activity information is stored to an SQL database on the Raspberry Pi.
Storing the database on the Pi allows the dress to collect information even when it is
offline, that information only becoming available on the website the next time the
dress becomes connected. The contents of this database are used to populate fields in
PHP web pages, namely the home page and the user profile page. The home page
shows the dresses position in the rankings. Starting from zero, as the dress is touched
it moves up through a series of dummy users that have been set up and given arbitrary
numbers of points. The user information is also stored in the SQL database, in a
separate table. The profile page shows an activity feed of the previous 20 interactions.
When the dress is touched, the profile page displays a timestamp, the section or body
part touched and how many points were accrued.
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The pages for “Spots” and shop are populated with dummy information. The spots
page has had a number of locations hardcoded to be marked as multipliers as a
representation of how the page would look. The shop is filled with some fake
products, to again, demonstrate how the page would look.
The prototype site was built with the Wordpress content management system, for my
own clarity and for the use of pre-coded plugins.

5.2.2 VISUAL INTERFACE
The website is for the most part, a visual demonstration.
The base PHP is from Wordpress’ own Twenty Fourteen
theme, with adjustments made where needed and the
CSS stylings rewritten. A number of plugins from the
Wordpress community were used to add functionality
and hide some of Wrdpress’s UI and blog-related
attributes (Appendix 9.7).

FIGURE 10 QBEE ICON

The sites branding makes use of the ongoing hexagonal theme. Keeping largely to the
digital mockups produced, the site uses colour in the background while the majority
of features are high contrast black and white.

FIGURE 10 WEB SCREENSHOT
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The user profile page more closely resembles the news feed seen in current platforms.
This feed is enclosed in a secondary scrollable container, keeping the users profile
information at the top of the page at all times. The emphasis in the page is not on the
individual activities but the overall point value. The stream of activities is consistently
visible to the owner of the profile with, with a button available to switch between
sharing the feed publically and keeping it private easily. Sidebar widgets show links
to the users profile settings and registed devices list, their “Top Friends”; those that
they are most often associated with, and their most frequented locations.
The “Spots” page is very simple presentation of the surrounding area and the
multiplier venues included in it. This is a Google Map API embed, with custom
markers. These markers display the number that interactions in the venue are
multiplied by and indicate whether the multiplier was paid for or not via colour.
The store section is populated by number of wearable devices that would be offered
by Qbee to track and display. These range from other garments to smart jewellery
pieces. The images for these have been produced through the Adobe Creative Suite
and Solidworks 3D modelling software.
Each page includes a sidebar, which displays a number of different widgets dependant
on where with in the site the user is.
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6 EVALUATION/REFLECTION
The degree to which this project was success is debateable. A lot of what I wanted to
achieve in the prototype could not be completed in the timeframe and the
demonstration piece lacks all of the functionality it could have had. However from a
personal perspective, what was completed far surpassed my previous work. The
experience gained from even the technical failures such as the GPS sensor has been
invaluable and I will definitely continue to experiment with the Raspberry Pi well
beyond my academic career. It is capable of so much more than it has been used for
here. While I may have been a little over-ambitious regarding my own capabilities,
the production of working prototypes, both physical and digital were not things I
could have achieved prior to under taking this project. I wanted to question social
media practices and create a piece of fashionable technology, on both these counts I
believe I was successful.
Speculative and critical design were something I had been very dismissive of prior to
undertaking this project. It seemed ineffective to me to design for problems that do
not yet exist. Previous work I had seen in the field of speculative design had appeared
pretentious and too heavily reliant on shock-value. Over the course of this project I
have come to appreciate the usefulness of it, or at the very least the interesting results
it can produce. I have very much enjoyed designing for a fictional setting and
attempting to visualise how the future will look.
Throughout work on the design, reactions to the project from passing observers was
mixed. Qbee is a project that almost everyone can have an opinion on, as they will
have come into contact with social media at some point. It is practically unavoidable.
Depending on their own engagement with social media and how highly they valued
their privacy, peoples opinions of Qbee ranged from sounding like something they
would use, to a nightmarish vision of the future. Age was a predictable factor in these
opinions. I believe at this point, based on this feedback, I can consider the project
effective in terms of generating discussion. I sicerely look forward to exhibiting Qbee
publically and garnering further reactions from a wider audience.
As for my own attitude towards social media, despite having examined all of it’s
evils, I remain infatuated. I have established that I place little to no value on my
privacy, and attention is everything. I will continue to stage Instagram photos,
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Snapchat obsessively to anyone willing to view and publish my day-to-day
disgruntlements to my blog. All in the hopes of receiving a little heart, star or thumbs
up from a stranger. I stated earlier that this was a dystopian themed project, but I have
no doubt, were Qbee to exist in the world, I would not only be a user but an earlyadopter. I am shallow and I have made my peace with it.

6.1 FUTURE POTENTIAL
In addition to all of the unresolved technical issues from the original design, which I
believe could definitely be completed given time, there are a great number of other
areas that could be explored in relation to this project. Were I to expand the world in
which Qbee exists so much more could be added.
Photographs and “selfies” are such a big part of the online/offline social dynamic,
they feel like the most obvious exclusion from the project. The addition of some kind
of reaction or engagement when photographs are taken would be the obvious next
step. This could be as simple as an embedded QR-style code in the garment, which
would automatically post to the wearers Qbee feed when photographed. These
pictures would of course be worth yet more points to the wearer, with multipliers for
the location taken and the number of other Qbee users also featured.
Emotional sensing has been the focus of so many fashion technology projects to date
and undoubtedly has a place here. The idea of taking a persons emotions and
quantifying them for use in an online game has some interesting implications in the
style of Orwell’s “1984”. Leading on from the concept of positive words gathering
more points, positive emotions become a multiplier. This potentially leads to users
attempting to force themselves to be happy, which as shown in Calvo and Peters’
(2013) discussion of ironic processes, generally produces the opposite effect.
The influence of business and advertising in social media is merely touched on in the
inclusion of purchasable multiplier locations. The natural progression of this would be
to make words purchasable. Qbee has the ability to influence the way users talk by
granting points to those who use any words that Qbee have deemed positive. This has
huge advertising potential for companies who could pay to have Qbee add their brand
name to the list of worthy words and have consumers gain points by talking about the
brand.
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Finally, there is no reason Qbee’s tracking capabilities be confined to wearables.
Online, Qbee could link with the users existing online personae. A lot of conversation
takes place over direct messaging and this could be scanned for trigger words just as
with verbal communication. Information from posts on other social sites could be
used to contribute to the users Qbee score. Allowing the essentially meaningless likes
and favourites equate to also meaningless points.
Offline, a further range of IOT devices from Qbee, such as refrigerators or televisions,
could be used to have consumers earn points for eating “popular” foods and watching
the shows that have been deemed correct. Doormats that quantify how many guests
visit a home. Cars that quantify when you travel with others. So much data, worth so
much money, goes entirely wasted.
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7 CONCLUSION
The aim of this project was to get people to question the motives behind both the
users and the providers of social media platforms. If nothing else, I have questioned
them myself.
Social media and online networking is an ever-changing format and there appears to
be little way to predict what trend will blow up next. However the steady rise of the
use of wearable technology and its presence in garments over the past few years
suggest it will likely play a role at some point. The involvement of the QS movement
going hand in hand with this. Generations are growing up with technology having an
increasing involvement in everything they do and its presence goes more and more
unnoticed.
A positive online reputation is worth just as much as an offline one. Regardless of
how much significance you place upon your online statistics, how “well” you do on
social sites can affect your quality of life, and how others see you.
The business of user and consumer data is enormous, and there is so much potential
for exploitation that is still untapped. The amount of information provided to
corporations for such little return is astounding, and what they do with this
information is equally fascinating. Extracting this information worth billions to
companies from its owners and repurposing it against them is so easy. The aspiration
for the glamour and leisurely life associated with fame is completely worth the total
invasion of privacy it costs.
Andy Warhol’s prediction of a future where “everyone will be famous for 15
minutes” looks entirely possible. Even excluding the story of the Kardashian family
and their domination of the business of social meda, internet celebrities are
everywhere.“Stars” of various sites might go unknown to the wider world, but within
their communities, they are everything. There are hundreds of thousands of
individuals, some of whom at incredibly young ages, whose names mean nothing to
the general population. Yet, they have millions of fans logging on daily to follow their
updates. They make a living from their posts, sell merchandise with their faces and
quotes on it and sell out tours. We live in a world where popularity is a lucrative
business and anyone with time and an internet connection can be famous.
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9 APPENDICES
9.1 SOCIAL MEDIA/NETWORKING PLATFORMS EXAMINED

1. Facebook
2. Twitter
3. Instagram
4. Fitocracy
5. Youtube
6. Vine
7. Snapchat
8. Linkedin
9. Reddit
10. YikYak
11. Flickr
12. Tumblr
13. Twitch
14. Periscope
15. FourSquare/ Swarm
16. Deviant Art
17. Spotify
18. Pinterest
19. Google+
20. Skype
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9.2 TOUCH POINTS

Touch Point

Value

Hand (Left+Right)

20

Arm (Left+Right)

30

Shoulders

40

Upper Back

50

Lower Back/Waist

60

Hip (Left+Right)

70

Chest/Abdomen

80

Pelvis/Buttocks

90
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9.3 RANK TABLE

Rank

Colour

Multiplier

1

Bright White

X20

2-10

Pink

X18

11-25

Purple-Pink

X17

26-50

Purple

X16

51-100

Violet

X15

101-200

Indigo

X14

201-500

Blue

X13

501-1000

Blue-Green

X12

1001-2500

Green-Blue

X11

2501-5000

Green

X10

5001-10,000

Yellow-Green

X9

10,001-25,000

Yellow

X8

25,001-50,000

Deep Orange

X7

50,001-100,000

Faint Orange

X6

100,001-250,000

Deep Red

X5

250,001-500,000

Faint Red

X4

500,001-1m

Grey (Dim White)

X3

1m+

No Colour (Dim White)

X2
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9.4 PAPER PROTOTYPE

43

44

9.5 DIGITAL MOCK UP

45
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9.6 PYTHON SCRIPT
#!/usr/bin/env python

import sys
import time
import MySQLdb
import Adafruit_MPR121.MPR121 as MPR121
from blinkt import set_pixel, show
from blinkt import set_brightness

db= MySQLdb.connect(host="localhost", user="clodagho", passwd="", db="qbee”)
db.autocommit(True)
cur=db.cursor()

print 'Qbee launched'
cap = MPR121.MPR121()
print 'Ctrl-C to exit'

if not cap.begin():
print('Error initializing MPR121)
sys.exit(1)

try:
while True:
if cap.is_touched(2):
set_pixel(1,255,00,00)
set_pixel(2,255,00,00)
set_pixel(3,255,00,00)
set_pixel(4,255,00,00)
set_pixel(5,255,00,00)
set_pixel(6,255,00,00)
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cur.execute("UPDATE users SET points_total=points_total+20 WHERE
num=1")
cur.execute("INSERT INTO Activity (Part, Points) VALUES
('Hand','20')")

if cap.is_touched(3):
set_pixel(1,255,165,00)
set_pixel(2,255,165,00)
set_pixel(3,255,165,00)
set_pixel(4,255,165,00)
set_pixel(5,255,165,00)
set_pixel(6,255,165,00)
cur.execute("UPDATE users SET points_total=points_total+30 WHERE
num=1")
cur.execute("INSERT INTO Activity (Part, Points) VALUES
('Arm','30')")
…
Repeated for pins 4-9, with Shoulder, Back, Waist, Hip, Chest and Pelvis
…
if not cap.is_touched(0) and not cap.is_touched(1)and not cap.is_touched(2)and not
cap.is_touched(3)and not cap.is_touched(4)and not cap.is_touched(5)and n$
set_pixel(0,0,0,0)
set_pixel(1,0,0,0)
set_pixel(2,0,0,0)
set_pixel(3,0,0,0)
set_pixel(4,0,0,0)
set_pixel(5,0,0,0)
set_pixel(6,0,0,0)
set_pixel(7,0,0,0)

show()
time.sleep(0.2)
except KeyboardInterrupt:
sys.exit(1)
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9.7 LIST OF WORDPRESS PLUGINS
•

Auto Refresh Single Page - Version 1.1, By Josh Kohlbach

•

BuddyPress - Version 2.6.1.1, By The BuddyPress Community

•

Disable Toolbar - Version 1.0, By Michael Dance

•

Dynamic Widgets - Version 1.5.11, By Qurl

•

Force Login - Version 4.1, By Kevin Vess

•

Google Maps Bank Lite Edition - Version 1.0.76, By Tech Banker

•

Insert PHP - Version 1.3, By Will Bontrager Software, LLC

•

Jetpack by WordPress.com - Version 4.1.1, By Automattic

•

PHP Code Widget - Version 2.3, By Otto

•

WooCommerce - Version 2.6.4, By WooThemes

•

WP Google Fonts - Version v3.1.4, By Noah Kagan
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