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Satisfying Fundamental Needs in Everyday Life With
Wearable Computers
The Case of Belonging Needs
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Whether hand-held, or embedded in accessories and garments, wearable computers are small
computers continuously worn by their owner, and can greatly improve everyday life. However
they have not been widely adopted yet. The root of this situation might be an excessive focus on
technology, and a lack of interest in humanistic aspects. To investigate this theory I considered
Abraham Maslow's theory of motivation. It identifies five fundamental needs (physiological,
safety, belonging, esteem, and self-actualization), which wearables frequently overlook.
Therefore my hypothesis is that focus on human fundamental needs in wearable computing can
simultaneously improve the quality of life of the general public, and foster the adoption of
wearables.

The state of the art led me to introduce the concept of cyberclothes, based on Maslow's hierarchy
of needs. Through continuous work, it is refined and enriched. Because the potential scope of this
research is wide, I apply a hybrid approach that combines social studies and experiments with
prototypes. This way I benefit from the advantages of both methods, like reliability, while
avoiding drawbacks due to limited resources. The social study provides surface information, a
general view, whereas the experiments provide detailed information about aspects highlighted
by the social study: face-to-face contacts, and emotional displays. This way I identify factors that
facilitate or hamper the adoption of wearables, what is deemed acceptable, and I provide
guidelines for the selection of services as well as for design. To assess the universality of the
results, I pay particular attention to gender and cultural factors.

Accordingly I introduce the concept of cyberclothes. Taking their roots in Maslow's fundamental
needs, cyberclothes focus on the promotion of human growth and well-being. From a social and
technical point of view, garments appear as the best form-factor to achieve such goals. The main
features of cyberclothes are that they improve well-being, awareness, and sociability; they have
special features for use as social markers and as tools, and possess some autonomy. In order to
clarify my proposal, I describe scenarios related to face-to-face first contacts, accident in
mountains, and the combination of technologies.

Then I describe my social investigations regarding the general public's perception of wearable
computers satisfying fundamental needs, with informal interviews and self-completion
questionnaires. The results show a similar pattern of answers for French and Japanese people.
They have a common significant acceptance for enhanced garments that improve comfort and
well-being and help communicate in disrupted settings. They also have common concerns and
both reject artificial intelligence, emotional displays, and support to meet new people. This
information provides insights in the proper design of wearables and I accordingly propose five
guidelines. There is however an important cultural divergence for the wishes on autonomy,
which may be due to a difference of risk perception. The results validate my hypothesis for
physiological and safety needs, but I obtain mixed results for belonging needs.

As a consequence, I complement the social study with experiments related to the satisfaction of

belonging needs, and in particular to the two highlighted difficulties: support for first meetings,
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and emotional displays. I describe my prototype and service, then the user studies that were
carried out with them. Analysis of the results clarify the results of the social study, validate the
hypothesis for belonging needs, and reveal design factors. The prototype is an enhanced jacket
with two screens, and physiological sensors to evaluate emotions. It is controlled by a
JAVA-based framework, exploited by a service displaying personalized slideshows. The
personalization is possible thanks to reuse of existing data in HTML format, annotations using
XML based on an ontology. The user studies test the system in small groups (3 participants per
group) and reveal that rejection of support for face-to-face first contacts can easily be overcome.
It also shows that although the rejection of emotional displays is not overcome, its root lie in
safety needs, which are more important than belonging needs according to Maslow. These results
validate the hypothesis for belonging needs focusing on first contacts and emotional displays.

Although additional works are required to firmly establish the influence of Maslow's theories,
this research provides a first overview of the situation, and validates the importance of
fundamental needs in wearable computing. It also identifies design issues and proposes
dedicated guidelines. This thesis is therefore an initial positive step to foster the adoption of

wearables by the general public, and to improve our quality of life.
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