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The general public's quality of life can be continuously 
enhanced by ubiquitous computing thanks to mobile 
sensing, actuating and communication.

Technologies work but first models fail human tests in 
western countries and in Japan because services have 
little utility and because interactions are difficult.

Wearable computers and intelligent environments may 
turn unavoidable in industrialized countries by 2030 
because of concerns regarding ecology and health.

Why is it important?



What shall we consider first?

● Targets:

– Houses, streets, public buildings, open spaces, offices.

– Everyday life, travels, work, chronic diseases, military.

– Young people, healthy adults, older adults, challenged 
people.

● Technologies

– Cell-phones.

– Accessories.

– Smart clothes.



How may we succeed?

Psychology provides strong bases to select services thanks to 
knowledge on human fundamental needs.

Cultural studies allow adaptations to local psycho-social needs.

Age considerations favor life-long benefits of technologies and 
group uses (e.g. in a family).



PSYCHOLOGY



What is the influence of Maslow's 
needs in smart clothing?



Background information:
data collection in France and Japan

Self-completion questionnaires were provided in cafés, 
bars and train stations on weekdays and week-ends 
in 2005 and 2006. Electronic versions were 
distributed in universities and via a PR department.

Respondents included artists, designers, librarians, 
reporters, students, teachers, researchers, engineers, 
secretaries, salesmen, managers, housewives, 
retirees, medical staff, soldiers, preachers, etc.

French Male French
female

Japanese
male

Japanese
female

Number 115 59 61 54

Age Range 14-67 14-58 19-54 14-45

Age Mean 26 25 29 30



Respondents request services 
related to health and well-being



Perceived danger influences the 
acceptance of artificial intelligence



Respondents are less enthusiastic 
for services related to belonging



Background information:
bases for experiments

12 French, German and Japanese aged 26-32 participa-
ted to 10-minutes long experiments carried out to 
understand why support for first contacts and 
emotional displays are rejected.

The experiment involved an enhance jacket that 
introduced the wearer with personal photos and that 
reflected arousal through a change in the screen's 
background color.

Photos were provided by wearers beforehand, and 
arousal was estimated with sensors measuring skin 
conductivity and heart rate.



Background information:
hardware for experiments

Sensors for skin conductivity and heart activity

Front screen



Background information:
display during experiments

Photo reflecting common interest

Keyword reflecting common interest



Perceived dangers for emotional 
displays varies with social distance
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Maslow's theory provides an initial pattern for human 
needs and reactions to related aspects of technology 
because it describes an ordered set of basic human 
needs. Our investigations show that the most basic 
needs (physiology and safety) are indeed critical as a 
motivator and as an obstacle to the adoption of smart 
clothes.

The same conclusion should apply to all wearable 
computers because the theory is independent of the 
technology considered. Dedicated investigations 
should easily support this point.

Psychology offers “universal” bases



CULTURE



Cultural effects are varied

French Japanese P
Mean (SD) Mean (SD)

Record videos 3.10 (1.27) 3.61 (1.25) 0.01
Limited AI 3.43 (1.33) 4.21 (1.01) 0.01
Full AI 2.33 (1.26) 2.98 (1.08) 0.01
Adapt group events 2.95 (1.23) 3.39 (1.28) 0.02
Share emotions nearby 1.70 (0.95) 2.03 (0.96) 0.02
Professional uses 3.29 (1.31) 2.90 (1.18) 0.04



Perceived danger and preferences 
vary significantly (France vs. Japan)



Interpretations are difficult

● Our results appear valid:

– The sample is big and diverse enough.

– Reactions are coherent with that of other technologies 
such as cell-phones and robots.

● Several explanations are possible:

– Results do not point to any specific reason.

– Roots include religion, technology use and availability.



What about other demographic 
variables?

● Gender has no critical influence:

– Patterns of perceived needs are similar.

– But... fashion and lifestyles still imply adaptations.

– But... specific issues arise (pregnancy, osteoporosis).

● Age significantly influences needs:

– Growth and decline imply specific needs.

– Social issues vary.



AGE



Characteristics vary widely

Young people (0 to 20 years) and older adults (from 60 
years) undergo important cognitive and bodily chan-
ges. For infants, children and adolescents, most are 
predictable. Among older adults, abilities decline with 
a high inter- and intra-individual variability.

Thus, the younger population is homogeneous whereas 
the older population is heterogeneous, with problems 
emerging from concurrent disabilities. 



Young people's development is 
homogeneous

● Cognitive development:

– True concepts complete at puberty.

– Egocentrism: low distinction between self and others.

– Childhood amnesia for the first 2-3 years.

– Memories of generic sequences vs. event-specific.

● Bodily development:

– Physical growth is highly influenced by nutrition.

– Sensory systems are mostly complete at birth. Vision?

– Sensitivity to heat and cold.

– Sleep needs increase sharply during adolescence.



These four stages were identified and studied by Piaget.

Background information:
young people develop in four stages

Stages Main characteristics
Sensorimotor
(usually 0-2 years)

- Experience through senses, movements
- Learning of object permanence

Preoperational
(usually 2-7 years)

- Acquisition of motor skills
- Animism, Centration, Egocentrism
- Classification of objects, use of symbols

Concrete operational
(usually 7-11 years)

- Decentring
- Logical thinking about concrete events

Formal operational
(usually 11+ years)

- Abstract reasoning



Older adults' decline is 
heterogeneous

● Intellect maintained, memory impaired:

– Challenges, simultaneity, working & spatial memory.

– Long spoken messages, automated responses.

● Control decreases, fatigue increases:

– Flexibility, arthritis, sway, strength, precision, fatigue.

– Physiological activity (blood sugar, sleep cycles).

● Perception and communication are hampered:

– Acuity, focus, colors, rapid movements, localization.

– High frequencies, women's speech, synthetic voices.

– Indistinct speech.



Useful services share features

Young people undergo different changes, with specific 
consequences on health and daily life.

However, wearables for young people and older adults 
afford common solutions for most issues.





Detailed explanation:
similar services for physiological needs

● Homeostasis (e.g. temperature):

– Warming up, cooling down.

– Monitoring body and environment, sending alerts.

– [Older] Detecting physiological/behavioral changes.

● Sleep needs (variations in youth, sleep apnea later):

– Monitoring sleep patterns and habits, biological clock.

– Provide proper advice, inform doctors.

● Environment (allergens, pollution, food intakes):

– Limit negative influences on health and growth.

– Personalize guidance adapted to growth or decline.



Detailed explanation:
similar services for safety needs

● Detection of dangers (exploration, falls) and alerts:

– Temperature sensors, accelerometers (collision, river).

– RFID on known dangerous objects (e.g. chemicals).

● Assessment of growth and decline:

– Inform medical doctors.

– Favor proper development of motor skills/perception.

● Parents' fears:

– Protection from criminals?

– Monitoring may be detrimental to development.



Detailed explanation:
similar services for belonging needs

● Maintain contacts:

– [Young] Egocentrism limits social life before 7-8 years.

– [Young] Mainly close family during separations.

– [Older] Improve mobility with exoskeletons.

● Compensate a lack of social contacts:

– Anthropomorphic agents?

● Enhance contacts:

– [Older] Remind faces and names

– [Older] Clarify discussions (frequencies, displays).



Detailed explanation:
different services for esteem needs

For children, successful achievement of a variety of 
activities is critical. For that, wearables may provide 
knowledge required to understand events and to fix 
memories.

For older adults, key concerns are to maintain or regain 
independence and freedom to take risks, and to avoid 
looking dependent or old.



Dedicated design is necessary

To creates systems for young people and older adults, 
we must consider safety, integration, variability, 
senses, world vision, knowledge transmission, 
acceptance, and memory.





Age considerations favor
life-long benefits

The specificities of young people and older adults indu-
ce needs and priorities different from those of “stan-
dard” adults. In addition to affecting useful services, 
they impact the requirements for the proper design of 
smart clothes and intelligent environments.

Multi-cultural experiments could validate our analysis.

Considerations of age-related lifestyles (e.g. activities at 
school for kids) would complement our phylogenic 
view.



FINAL ELEMENTS



Perspectives

Psychology, culture and age are central to the useful-
ness and adoption of ubiquitous technologies. But...

● How shall we use artificial intelligence?

● How may the continuous use of smart clothes and in-
telligent environments influence growth and decline?

● Can anthropomorphic agents compensate for a lack 
of social contacts?

● How can we design systems that keep memory and 
functionality even through changes in hardware, 
software, human needs and abilities, inhabitants?
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