Sensors systems have been largely developed
to support the independent life of elderly peo- ;
ple in their home and reduce the need of mov- ﬁ
ing in nursery homes. A new research trend has
recently emerged in which domestic sensors
systems are being designed to detect meaning- ;
ful deviations from normal life patterns of the ’I’
' home inhabitants, in order to infer any tendency
towards an unhealthy status in the near future
and suggest preventive actions. This prevention-
driven application of a sensor system shifts the
design focus from elderly users who experienced . =
ageing watershed events, and already recognize
the need to be taken care of, to capable seniors
who wish to keep doing their life and favorite ac-
tivities as they age.
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The EU funded Helicopter project deals exactly

with the monitoring of independent elderly be- © .’I
haviours for unhealthy routines and illnesses o ¢
prevention. At the very beginning of the project, T_
CIID researchers conducted a fieldwork and met o)
_ . i : _ =
active seniors in their context of ageing. Through a
contextual observation and interview sessions, w ’
insights have been collected and several op- =]
=3

portunity areas for design have been discovered
around the meaningfulness of a sensors system
from the perspective of elderly people who are
still autonomous and in good health.

This publication aims at describing the whole
journey CIID researchers undertook during the
initial research phase of the Helicopter pro-
ject and describes the fieldwork in terms of his
structure/organization, qualitative data collected
and following analysis, up to the set up of the
concept generation phase.
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Preface

We explicitly name our fieldwork “People Centred Research”, versus
“User Centred”, because we believe in a holistic approach towards the
project space we are exploring. Shifting the focus from users to people
helps researchers be more receptive regarding the context they are in-
vestigating. This enables the researcher to overcome any innate frame of
mind linked to user profiling and to have an acute sensitivity to receive
people’s stories and meaning.

'The key message is that “User” centred research focuses on an individual
in the moment of using/interacting with a specific product/service/en-
vironment. In this context the research interest lies in the person in
the moment of consumption. With a “People” centred approach we are
interested in the way people live their lives and how they interact with
their surroundings, not only in the moment they consume or interact
with a particular product or service.

Being “People Centred” involves reorienting ourselves in the project
space, embracing a bigger picture as a research framework and dig-
ging deeply into people’s lives. Researching with this mindset allows
researchers to resonate with the people they meet in the field and reach
a greater empathy with them. We believe that this is key to the start of
any innovation project because it is through the researchers’ sensitivity
that meaningful insights can be collected from the field and informed
creativity be unlocked.

When we keep focusing on the user we will probably end up creating
an incremental change to the status quo. The People Centred approach
allows for more radical/disruptive innovation to happen as it opens up
for more innovation opportunities.



.
CONTEXT

Design Research for Ambient Assisted Living
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Helicopter project diagram.

About the Helicopter project

'The Helicopter project aims at supporting older adults towards a healthy
and independent life through a domestic network of environmental,
wearable and clinical sensors. Thanks to the environmental sensors,
which for example sense if a person is moving in a room or if laying
on his bed, the Helicopter project is able to monitor elderly daily life
behaviours, thus detecting if any abnormal pattern emerges. At the same
time, the elderly is prompted for regular checking on his health param-
eters, for example weighing himself or measuring his glycemia. Through
the fusion of the collected information from the environmental and
clinical sensors, the Helicopter system is able to infer the possibility of
unhealthy patterns emersion and diseases onset.

'The idea behind the project is to provide end-users and their caregivers
with feedbacks, advices, and motivations for pursuing a healthy lifestyle
by monitoring and analysing the elderly daily life behaviours, as well as
medical status, in an unobtrusive and simple way.

"The Helicopter system will also communicate to the elderly’s nurse/GP
or care institution in order for the medical specialists to take action pro-
actively and check more deeply on the elderly status may some alert
arise about any abnormal behaviour and clinical parameter that the sen-
sors have tracked.
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A CIID visit at the house
of a participantin the
Netherlands.

ClID’s role in Helicopter

CIID’s main role in the Helicopter project has been to lead a people-
centred design process to learn from potential Helicopter users how to
make the sensors system meaningful for the elderly health and well-
being monitoring.

By applying the design research methodology, CIID has been in charge
of the fieldwork with end-users and of the concept generation for new
services based on the sensors system and data fusion infrastructure
(Work Package 2). Fieldwork was conducted with elderly participants
in Sweden and the Netherlands in late 2013 and insights were synthe-
sized to inform the following concept generation phase.

A deep focus has been put on making consortium partners engaged in
all stages of CIID user studies and concept generation, thus allowing
that the transfer of learnings from the field would result in the emer-
gence of an empathetic connection among the different consortium re-
searchers and the end- users, and not only among the design researchers
who were visiting and interacting with the elderly participants in first
person. Workshops with the consortium were organised in order to in-
still the experience of the fieldwork and communicate the key findings.
For that purpose, different media material from the research (such as
pictures and videos) were edited to be shown and handled to partners.
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The meaningfulness of a sensor
system

At the beginning of the project, CIID introduced “the meaningfulness
of a sensor system” concept to relate to the elderly own awareness and
perceptions of the sensors distributed in their living environment (Bofhi
& Arvidsson, 2014).

'Thus, the meaningfulness of a sensor system is not related to the rel-
evance of data that the sensors are capturing, which is intrinsic to the
Helicopter project. Instead it deals with the integration of the sensors in
the domestic landscape of the elderly household, in terms of:

* 'The physical presence of the sensors (where they are placed, which
material they are made from, which shape they have);

* 'Their behaviour as perceived by the inhabitants who interact with
them in a passive or active way (how the sensors themselves perform
their sensing capabilities when they switch on, move, sense, etc.);

* 'Their sensing capabilities (as pictured by the single inhabitants in
their mental model of them).

The initial fieldwork was in particular meant to research on this idea
of the meaningfulness of a sensor system in the eyes of the elderly. In-
formed by the findings gained during the first research phase, CIID
went on a following research trip in early 2014. Bringing research tools
and new sensors system prototypes with them, CIID researchers per-
formed several Experience Prototyping sessions with the elderly partici-
pants (Buchenau & Fulton Suri, 2000) and probed how the integration
of a novel Helicopter-inspired monitoring system would be perceived
by the users.
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Work Package 2

Work package 2 (WP2) has as its main objective the discovery of the
individual user context, in-situ and in the everyday practices of the lives
of prospective users. The work package tasks derive early context studies
towards establishing ties to specific elderly user groups and individuals,
followed by the design of physical provocations and speculative proto-
types (i.e. “design prompts”), which serve to evoke design insights that
inform and shape final designs of services, objects and systems. Tasks are
also included that will serve to outline the existing design space of data-
driven designs for elderly assistance, in order to push beyond the state of
the art of concepts in interaction and technology design with personal
data (e.g.: “Quantified Self” and related applications).

"The tasks are summarised as follows:
+ T2.1 Initial User and Context Studies
* T2.2 Developing prompts and Interaction Design Strategies
* T2.3 Design for Meaningful Awareness of Data
* T2.4 User Interactions & Design Concepts
* T2.5 Learning and Behaviour Strategies
* T2.6 Target User Group Profiling

CIID is mainly involved in the tasks from T2.1 to T2.4 as they cover the
people centred research, the concept generation and the early prototyp-
ing with the elderly participants.



1.
THE STUDY

Learning from people how to make a sensor
network to monitor well-being and be
meaningful for the elderly health
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Img 1.

Schematic about functional
capacity and age — Source:
Kalache and Kickbusch, 1997.

Who we met

At the end of 2013, fieldwork with participants was organised in the
city of Skovde, Sweden, and Eindhoven, Netherlands. Elderly partici-
pants were recruited respectively by the project partners Municipality of
Skévde and Slimmer Leven 2020 based on their age, their health condi-
tion and their context of living.

As the Helicopter project is aiming at delivering a motivational and
disease prevention support to older adults, we decided to recruit func-
tional elderly who were in a relatively good health condition for their
age and did not experience any ageing watershed event which would
have projected them below the disability threshold (img. 1) (Kalache &
Kickbusch, 1997).

Being the ageing process highly dynamic and specific for any individual
living in a particular context (Mitnitski et al., 2002), we decided to re-
cruit seniors over 65 years old, without establishing any age limit in
order not to restrict our design intervention based exclusively on users’
chronological age (Subasi & Malmborg, 2013; Brandt, Binder et al.,
2010),

As regards the health condition, participants were selected who were not
suffering from major chronic diseases or severe disabilities, yet possibly
being affected by (or being at risk of) metabolic or circulatory malfunc-
tioning which are endemic for this class age (e.g. hypertension, mild
diabetes) or by mild cognitive deficits.

Concerning the context of living, it was a requirement to recruit elderly
people who were living independently in their own home, without any
formal or informal caregiver inhabiting with them.
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A total of 12 participants were selected in Sweden and in the Nether-
lands, among which 5 were ladies and 7 gentlemen. Only 2 of them were

a couple living together.

SWEDEN

Gunnar, 85

Seija, 69

Ilse, 70,
and Bengt, 77

Leila, 73

Olle, 73

NETHERLANDS

©
U

&
s

Mrs Elstak, 93

Mrs Willems
and Mr Cuypers

Mr Zevenbergen,
98

Mr Domstorff

Mr Schoffelmeer

The visits

CIID researchers travelled to Sweden and the Netherlands at the end of
2013 to meet the recruited elderly participants. Participants were asked
to host the research visit at their home, in order to let the researchers
dive into their own context of daily living, although for a limited period
of time. Visits were estimated to last about 2 hours, but the real duration
was every time left to each participant’s content, either to end it earlier
or to extend it.

In each visit, CIID researchers were paired with the responsible person
of the local user group, managed respectively by the project partners
Municipality of Skovde, Sweden, and Slimmer Leven 2020, Neth-
erlands. Being accompanied by a local person, who already knew the
participants, favoured the relationship building with the newly- met
researchers and helped with the translations in case the interviewed
people were not comfortable in English.

'The research visit consisted in a conversation with the elderly partici-
pants based on a semi- structured interview plot which researchers had
prepared in advance. The visit would end with a tour of the house guided
by the participant in order to get a better feeling of their domestic “age-
ing” landscape.
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The semi-structured interview

UNFOLDING A CONVERSATION PLOT WITH THE ELDERLY

PARTICIPANTS

'The semi-structured interview provides a conversation plot to tackle all
the different topics the researchers were interested in with the partici-
pants. The idea of bringing such a plot on the field was not to follow its
structure strictly, but to support the researchers in the natural unfolding
of a conversation around topics which were relevant for the project.

The interview was organised into 9 different areas, the last of which was

the tour of the house.

1) GETTING TO KNOW THE
PERSON

* Would you like to introduce
yourself to me?

* How old are you?
* Do you have any children?

* How long have you been living
in this house?

* With whom do you live?
* Do your children live near you?

* Do you usually spend your time
at home? Or how?

HELICOPTER PROJECT: PEOPLE CENTRED RESEARCH — 29

2) A DAY IN THE LIFE

* How do you spend your time
in a day? Please describe a day in
your life to me, like yesterday for
example.

* How do you decide to spend

your time and organise your day?

* Which are the moments in the
day that you enjoy the most? Why?

* And the ones that you dislike?
Why?

* How do you think is like living
in this house alone (or with your
partner)?

* Are there any occasions in the
day where you feel unsafe or inse-
cure at home? Why?

* On what do you think it de-
pends? Does it depend on your
health conditions, on the fact that
you live alone, or...?

* Can you remember an occasion
you would have liked to have
your family or close friends with

you at home? Why?

* What do you usually do when

you don't feel safe, if you are at
home? Why?

* How do you contact someone if
you need help today? Could you
please show us the process? Is there
anything in that process that you
would like to change?

3) HEALTH CONDITION AND
DAILY LIFE

* How do you think is your health?
Do you sufter from any disease?
Like high blood pressure, diabetes?

* Do you use any walking aids?
How often?

* How do you keep under control

your health? Are you under pills?

* How do you remember to take
all your pills? Did you make any-
body responsible to help you with

reminders?

* Do you meet any doctor or nurse
from time to time? Does it happen
that you phone them?

* How do you know/acknowledge
that you would better call your doc-
tor? Can you perceive when you are
not in good health? Do you have
any “body alarm”?

¢ Can you manage your “body
alarms” on time?

* What about your family: how
and when do you let them know
that you are not good?

* What’s your first thought when
you don't feel good?

* What do you usually have /sufter
from when you don't feel good?
Can you recognise it by yourself

or do you need to call anybody (a
doctor)?

* How does your day change when
you are not feeling good? What do
you usually do in your “bad” days?
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4) YOUR HOME

* Is there a particular room(s)
where you like to spend your time
in? Why?

* Is there a place in the house
where you don't feel confident to be

alone? Why?

* Was it always like that, or is it a
feeling you developed over time?
Do you have an idea why?

* Is there a place in the house that
you think is dangerous for you?
Why?

* Where do you like to rest when
you do not feel good?

5) YOUR FAMILY

* What do you think about not
having your kids living with

you? Which are the advantages of
living alone for you? Which are
the disadvantages?

* Is anybody in your family taking

care of you?

¢ Is it important to you that your
friends know how you are
doing daily? Why?

* How do they look after you, even
if not being always here with you?

* Is there any time you feel a little

left alone by your family? Why?

* Would you like to receive more
phone calls by anybody of your
family? Why?

* Do you think your family worries
about you living alone? How can
you understand it?

* Do you think they worry too
much for no reasons or that instead

they should? Why?

* Do you think that there could be
a way for you and your family to
be more connected and reduce the
stress of being isolated/distant?

* How do you reassure your family
about your health status?
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6) YOUR FRIENDS /
NEIGHBOURHOODS

* Can you describe me the neigh-
bourhood where you live?

* Do you have friends from the
neighbourhood or do you know

people only by sight?

* How do you get to know new
people? Is that easy for you?

* How often do you meet your
friends?

* And, do you call them often by
phone?

* Where do you usually meet (de-
pending on the seasons...)?

* Are you aware if your friends are
feeling well or not?

* And them, are they aware if you
are feeling well or not> How do
they get to know you are not feel-
ing so well?

* Is it important to you that your

friends know how you are doing
daily? Why?

* Do you go out in the neighbour-
hood each day? To do what?

* What about the shopping? Do
you do it in the nearby shops?

* What do you usually do when
you go out in the neighbourhood?

7) YOUR DOCTORS

* What do you think about not
having your kids living with you?

* How do you communicate with
your doctor/nurse? How often?

* Do you feel it is enough for hav-
ing your health monitored?

* Do you feel he/she is always ac-
cessible for you?

* Did it ever happen that you were
scared not being able to call your

doctor/family caregiver? Why?

* Are you also scared for the
future?

* If the doctor/nurse would have
more time to dedicate to you, what
would you like to tell him/her?
How often?

* Is there a moment in the day
you would like to call your doctor,
but than you retain from doing it?

Why?

* What do you do, instead, to keep

calm?

* Does it happen that you have
doubts taking your pills> When?
How do you handle it?
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8) KEEPING MOTIVATED WHILE
AGEING

* What is quality of life to you?

* What keeps you motivated to
improve your life quality and your

health?

* How do you keep a happy and

motivated person towards life?

* Do you receive encouragements/
inputs from others to improve
your daily life? Can you give me an
example?

* How do your family keep you
motivated in doing your daily
activities?

* Which role do your friends play

in your daily life motivation?

* Are you part of an elderly/seniors
group? What do you usually do
together?

* Does your doctor/nurse give
you suggestions in improving your
quality of life or health? How?
When?

* Imagine that you could receive
inputs to keep motivate in your
daily life and encouragements to
improve your quality of life: which
kind of inputs would be beneficial
to you? Why?

* Would you feel comfortable
knowing that a doctor or a social
care worker was always looking
after you from a distance? (Bertil)
Why?

* Would you like to receive more
phone calls by anybody of your
family? Why?

* Do you think your family worries
about you living alone? How can
you understand it?

* Do you think they worry too
much for no reasons or that instead
they have to? Why?

* Do you think that there could be
a way for you and your family to
be more connected and reduce the
stress of being isolated/distant?

* How do you reassure your family
about your health status?

* Which role do your friends play
in your daily life motivation?

* Are you part of an elderly/seniors
group? What do you usually do
together?

* Does your doctor/nurse give
you suggestions in improving your
quality of life or health? How?
When?

* Imagine that you could receive
inputs to keep motivated in your
daily life and encouragements to
improve your quality of life: which
kind of inputs would be beneficial
to you? Why?

* Would you feel comfortable
knowing that a doctor or a social
care worker was always looking
after you from a distance?

9) TOUR OF THE HOUSE

Asking the participant to guide the
researchers in a tour of the house.
This activity is aimed at mapping
the domestic “ageing” landscape by
retracing habits, behaviours, confi-
dence and worries in the different
spaces of the house.
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A scene from the fieldwork
with participants guiding the
researchers and translator in
their home.

The participant describing
her family photo frame to the
researchers during the tour of
the house.
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ClID’s Documenting methods

NOTES

During a fieldwork session, the researcher who is interviewing focuses
on the conversation with his participant and usually writes his notes on
a notebook to save both interesting quotes and first impressions about
the discussion, the participant and the context he is immersed into. Back
from the fieldwork, the notes will turn particularly valuable while going
through the recorded footages because the researcher will be able to
retrieve his genuine thoughts and feeling of the session as it happened.

VIDEO

At the beginning of each visit, researchers ask the participant for per-
mission to video record the interview. Videos are very useful when re-
searchers get to the analysis phase and want to look back not only at the
content of the conversation, but also at the expressions of the participant
and the context of the interview. From the videos it is also possible to
extract screenshots that better describe the participants feelings and re-
actions to particular topics of the conversation.

PHOTOGRAPHY

As for the videos, permission is also asked at the beginning of the ses-
sion to take photos of the people and the spaces. Photography allows the
researchers to capture the environment surrounding the interview set-
ting which would not be included in the videos. Moreover it allows the
researchers to quickly capture scenes or objects as the participant guides
them through the tour of the house.
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Skovde Elderly Centre: the
main hall.

VISITS IN SKOVDE
(SWEDEN)

// Profiles

The Swedish participants were spread across
the city centre and the countryside. All of
them were living in their own house, without
any caregiver cohabiting with them.
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Gunnar, 85, Skovde (Sweden)

IN A FEW WORDS

Gunnar lives by himself in his apartment since his wife passed a cou-

ple of years ago. 'The way he usually spends the day is regulated by the

weather outside and the way he feels. According to that, he may decide

to visit his wife graveyard or to go grocery shopping. He is really keen on

keeping his interests and passions in his late life, such as reading, going Gunnar at the exercise
to the opera and theatre. As he ages, he is particularly afraid of being ber i s hecifeam.
hit by a stroke because he may forget everything about himself and “/.../

suddenly the entire life will be gone.”, as he refers.

WHAT WE OBSERVED

Being in his house really transmits the activity he is busy with during
his daily life. The table in the living room is covered with pictures and
papers which he collects for his illustrated biography. He also uses a
numbered of digital devices (smart phone, tablet, laptop) for his per-
sonal entertainment and researches.

“ For my health and wellbeing it is both important to
be cognitive and physically active. | do physical exer-
cise on the wooden bar on a daily basis, expect for
when | don’t feel good.”

“1 look after myself keeping engaged with my me-
moirs. | research on books and on Google. This also
helped me a lot for my wife’s death sorrow.”

An old family picture Gunnar
collected for his memoirs.
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Seija, 69, Skovde (Sweden)

IN A FEW WORDS

Seija lives by herself in the city countryside, while her daughter and
grandsons live in Stockholm. She has a very close friend, Arne, who lives
next to her and they usually see each other during the day. She has been
living all her life independently, but now that the onset of age related ill-
nesses become a threatening possibility, she starts feeling negative about
it and thinks that cohabiting with another person would provide the
benefit of taking care of each other.

WHAT WE OBSERVED

She was confident about a domestic sensors monitoring system because
it could give her some peace of mind and could be economically ef-
ficient. Anyway, she stated clearly that the human contact behind the
system should always play a major role.

She always carries her mobile phone with her. It is a way for her to keep
connected with her family and friends and it could help in emergency
situations, even if she believes it would not be the ultimate solution for
that.

“ The young generation is now discovering that
Facebook is not enough. What will it be for elderly
people if they just get virtual? ”

“Even when | getill, | try to do as much as | can,
following my daily routine between voluntary work
and physical training.”
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Olle, 73, Skovde (Sweden)

IN A FEW WORDS

Olle lives with his wife in a residential area of the city. He is very en-
gaged with an elderly organisation for retired people and by attending it
he has gained a deep understanding of elderly people’ s daily concerns.
He is committed to support the older neighbours in keeping an inde-
pendent lifestyle. For this reason, he tries to check on them in unintru-
sive and pleasant ways, such as bringing them the post, visiting to read
the newspaper together or just exchange a few words when they meet.

WHAT WE OBSERVED

Olle is very positive about a sensor system monitoring for his health and
wellbeing, but his wife is completely against it, thus creating domestic
tension about his participation in the Helicopter project.

“ As seniors living in the same neighbourhood, we
need to take care of each other and help each other
in the daily routines and needs.”

“ The elderly often suffer from mental illnesses that
they cannot communicate to others. For this reason
they do not receive any advice from the doctor... They
need to act as the doctor of themselves...”
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Leila, 73, Skovde (Sweden)

IN A FEW WORDS

Leila lives by herself in a residential area of the city. During her life,
besides her regular employee job she has been an amateur actress. After
retiring, she has joined the Senior Society of her district, where together
with other senior colleagues she contributes on the local management
of elderly related issues. By attending the Society, she got a deep under- Pictures from Leila's
standing of how the elderly group has an heterogeneous range of needs theatre plays.

depending on the age.

WHAT WE OBSERVED

She is implementing her own strategy to keep living at home as long as
possible. It consists of renovating her house so that it would be comfort-
able to live in it later in life. For example, she has lifted the oven and
she is removing all the little steps between the corridor and the rooms
facing it.

“ 1 need to have control over my illnesses so that |
can keep living independently at home.”

A step between the corridor
and the living room,

which will be eliminated
during the house renovation.
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Ilse, 70, and Bengt, 77, Skovde
(Sweden)

IN A FEW WORDS

Ilse and Bengt are a very active couple. They do not share the same daily
routine and each of them spends the time in the own interests and hob-
bies, while they meet for the meals and to play cards. They both think
that staying active (mentally and physically) is key to keep healthy. In
the future they would like to keep living in their house, so they built it
in a way that it would be accessible with a wheelchair. They know their
neighbours and use to check on them to see if everything is fine.

WHAT WE OBSERVED

Bengt loves to build stuff from wood in his workshop. During the day
he also likes to get continuously updated with the news. Ilse focuses on
keeping an active lifestyle and she achieves that by getting engaged in
different kind of activities: from baby sitting her grandsons to part-time
working as a company accountant.

“ We can see only advantages in living alone. It is
fantastic! You need to have your own life independent
from children!”

“ As you age, you have to keep active and engaged in
the things you like. That’s the secret to age well.”

A craftwork by Bengt
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The view from a Kortonjo

apartment to the Genneper

Park and to the second
Kortonjo condominium we
visited.

VISITS IN
EINDHOVEN
(NETHERLANDS)

// Profiles

The Dutch participants were living in Vitalis
Kortonjo apartments inside the Genneper
Park. The condominium inhabitants are above
55 years old and can benefit from different
services offered, such as the restaurant,
soclal entertainment, professional care

and medical checks, according to their

own preferences and needs. Each house is
provided with an alarm station, which enables
the nurse and the inhabitant to talk to each
other in case of emergency. The inhabitants
are also provided with a wearable alarm,
which work within the condominium walls.
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Mrs Elstak, 93, Eindhoven
(Netherlands)

IN A FEW WORDS

Mrs Elstak just moved into her new apartment in Kortonjo condomin-

ium 6 months ago and this made her feel safer. She got a heart attack 3 Mrs Elstak explaining to
years ago. She couldnt move and managed to push her wearable alarm the researcher the “wake-

up button” on the alarm

by biting it with her teeth. In this way, she could contact her sons. She etem

makes use of the services offered by the condominium only if she can’t
do things herself. For example, twice a week she gets a help from the
nurses to take a shower.

WHAT WE OBSERVED

When she gets up, she needs to push the “wake- up button” on the alarm
system: this will be interpreted by the Kortonjo carers that she is okay
and the night went well. If she forgets to do it by 10.30, a voice comes
out from the alarm system. She doesn’t really know what it says, if it is an
actual nurse speaking to her or if it is the automatic voice of the system.
When this happens, she knows that she just needs to push the “wake-
up button” she forgot to push early in the morning.

Everyday she does some light exercise for her arms with particular rub-
ber bands she hangs on her wardrobe.

“At 93 you can’t know what can happen to you...”

“It is important for me to be able to call the alarm
before something serious happens.”

Mrs Elstak showing how she
performs her daily exercises.
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Mrs Willems and Mr Cuypers,
Eindhoven (Netherlands)

IN A FEW WORDS

Mrs Willems and Mr Cuypers are close friends living in two differ-
ent apartments in the Kortonjo condominium. Mrs Willems moved in
there 3 years ago, because it was not possible anymore for her 90 years Mrs Willems showing her
old husband to leave in the old house (too many staircases). Moreo- wearable alarm in front of
ver they felt more secure in the condominium in case something would the alarm system.

happen.

WHAT WE OBSERVED

As all the inhabitants in Kortonjo, they have been provided with a wear-
able alarm. Mrs Willems usually wears it on her bra and put it on a low
shelf when she is having a shower because she is not sure if it is water-
proof. Mr Cuypers instead is used to when her wife was living with him
and they were taking care of each other. Now that she passed, he keeps
the alarm on his bedside table during the night in case of heart prob-
lems. For the rest of the time, he forgets to wear it.

“1f | had to imagine somebody motivating me for my
health and wellbeing, this could be a kind of waiter,
or event a pet or an unknown visitor...It could also be
a postman delivering me happy suggestions for my
life.”

> To Mrs Willems it is very important that the alarm

is activated by her pressing the button. It is a way to Mrs Willems showing where
0 g c c she hangs her wearable

participate to the monitoring.

alarm in the bathroom.
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Mr Zevenbergen,98, Eindhoven
(Netherlands)

IN A FEW WORDS

Living in his condominium apartment makes him feel secure after he
got 2 strokes recently. He has 2 sons and grandchildren. He also made
new friends in the condominium and they meet for tea or lunch. He
has a pretty organised weekly schedule and he tries to spend much time
outside the condominium to keep what he refers to as “the normal life”.

WHAT WE OBSERVED

Every morning he pushes the alarm system button to communicate to
the nurse and say that the night went fine. He never spends time on
the balcony: he thinks he is an insecure place to be, even wearing the
alarm. He tries to get engaged in different activities, from cultural ones
to sports. He uses the computer and the internet especially for e-mails,
checking the railways status and the news.

“Since | moved here, it is important for me to keep
the same habits | had before, in my previous life, like
meeting the same friends, doing the same things.
Social and normal life happens outside of here.”

“I do not need to get external motivation to keep
an active and healthy life. My grandchildren set the
goals for me!”

Mr Zevenbergen showing
where he hangs his
wearable alarm when he
takes a shower.

His computer desk.
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Mr Domstorff, Eindhoven
(Netherlands)

IN A FEW WORDS

He moved in his apartment since 2007, when his relatives asked him to
come and live near them. He has a sister in the city who has some health
problems. He goes to meet her twice a week and phones regularly to see
how she feels. He likes to receive suggestions from his girlfriend on how
to improve his life. She was the one suggesting to buy a walker.

Mr Domstorff showing
his new walker

WHAT WE OBSERVED

His girlfriend lives in Switzerland and they meet during the holidays.
‘They have their own way to look after each other from a distance: they
both have a map of each other’s city and they have highlighted the
routes they usually go for a walk. When one of them goes out for a walk,
he/she phones and informs the other one about the route, so that he/she
can follow the partner on the map. Every two hours they phone each
other to say which place they have reached at that moment and ensure
that everything is fine.

“I would like my wearable alarm to work also outside
and to set the areas | would like to be monitored
through it.”

“From a distance, | follow my girlfriend when she
goes for a mountain walk through the map. Every
two hours she phones me to say where she actually
is.”
The highlighted routes of his
girlfriend walks.
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Mr Schoffelmeer, Eindhoven
(Netherlands)

IN A FEW WORDS

He h;.15 been 11V.1ng 1.n his apartment for 5 }Zfaars..He mc:yved there \.Nhen R A T——
his wife was still alive because they were “getting old”. Some friends his door remote on a ruler
suggested them to keep living in the same house and hire a nurse per- because he didn't find it

comfortable to hold it in his

manently, but they didn’t like that solution and opted to get easier access
hand and push the button.

to healthcare by renting an apartment in the Kortonjo condominium.

WHAT WE OBSERVED

During the day he receives many visits by nurses and cleaners. They
help him with the medicines , the hygiene and the preparation of food.
He gets worried if the nurse doesn’t come at the expected time. His son
recently convinced him to have a lady helping also for the dinner.

“As long as | am in the apartment | feel secure. For
the outside | use the mobile phone.”

“It is important to be connected with my sons. They
also need to be assured that | am all right.”

“I like to have people coming in during the day. It
breaks my time.”

The door remote taped on the
intercom in his bedroom.
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Who, where, when

During the summer of 2014, CIID researchers came back to Sweden
to investigate further around the insights gathered during the fieldwork
with a group of three participants who particularly inspired such find-
ings with their stories. The researchers brought some cultural probes
(Gaver, Boucher et al., 2004) and early prototypes of sensors systems
with them in order to engage with the elderly in a one week investiga-
tion and Experience Prototyping (Buchenau & Fulton Suri, 2000).

THE SWEDISH PARTICIPANTS

Gunnar, 85

Olle, 73

Seija, 69

Following page, top left
The Map of the Home with
quote bubbles

Following page, bottom Left
The Diary.

Following page, top right
The Personal Network

Following page, bottom right
The Sharing vouchers.

The research tools we designed

For this part of the study CIID researchers designed and built both
paper tools as cultural probes and early sensors system prototypes. A
tew particular sensors were already available in the market, so they were
bought by the researchers prior to their visits to the participants.

PAPER TOOLS AS CULTURAL PROBES

The following tools were left to the participants over a week for them
to compile.

* Map of the Home: participants were asked to correct the map so
to resemble their house shape. They had also to map their activities in
the spaces and tell for which activities they would be comfortable or
not to be monitored by a sensors system.

* Map of the city: participants were asked to map their outdoor
activities and mark positive or negative feelings linked to each place
they interact with during the day.

* Diary: participants were asked to fill in a daily activity diary over a
week. They had also to note which activities they would like to share
and with whom.

At the end of the week, the researchers came back to the participants to
discuss the material produced and collect feedback. They used the fol-
lowing tools to engage further the participants in the discussion.

* Personal Network of Care: participants were asked to map their
formal/ informal caregivers, friends and neighbours with whom they
share their daily activities and/or look out for them.

* Sharing vouchers: while looking through their compiled maps
and diaries, participants were asked to reflect about with whom they
would be comfortable to share their activities and by which media

(phone, SMS, e-mail, etc. ).
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SENSORS SYSTEM PROTOTYPES

The following sensors system prototypes were installed in the partici-
pants’ houses over one week period.

* Helicopter System Centre: We told participants that this “house”
was the place where all the information from the distributed sensors
network would be gathered and sent to us. It could be put anywhere
as long as it was connected to the power socket. In reality, it only had
the data gathering function when associated with the “Helicopter

Room Sensor”. Built at CIID. Top left

The Helicopter System

* Helicopter Room Sensor: an Arduino based light, temperature, Centre
humidity and motion detection sensor. It was powered by batteries

and functioned with radio frequency (RF). Totally wireless and easy Top right

to carry. It had an ON/OFF button. Built at CIID. The Helicopter Room

Sensors.

* Flukso: an electricity power meter was connected on the fuse box
to sense the total power consumption of the house every minute.

It sent the collected data to the cloud with WiFi. This product was
already available in the market.

* Fitbit: an activity meter armband. In principle, this object is able
to detect the activity of the person wearing it and to send the data
collected to the cloud. To do this, it needs the use of a USB dongle,
but we opted to work around this and decided to do the upload the
information ourselves during a midweek visit to the participants..
'The Fitbit was already available in the market.

Bottom left
The Flukso.

Bottom right
The Fitbit.
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EXPERIENCE
PROTOTYPING
IN SKOVDE

// Living with domestic sensors for one week.




70 — HELICOPTER PROJECT: PEOPLE CENTRED RESEARCH

Gunnar, 85, Skovde (Sweden)

WHAT HE EXPERIENCED

Gunnar received the paper tools, the Helicopter System Centre, the
Flukso and the Fitbit.

WHAT WE OBSERVED

He seemed to be very comfortable being tracked. He reported that this
made him more conscious of his activities. He was already wearing an
emergency alarm and a watch on his wrists, so for him it would be
better if the functions of the wearables were combined into one sin-
gle object. Before showing him the data tracked from the sensors, he
was not really understanding the purpose of the project. Soon after the
researchers brought him back his data retrieved in one week, he was
intrigued by the analytics and enjoyed the details that were presented to
him. He wanted to know what it could be possible for the researchers
to read from the data without his help in extracting meaning from the
graphs. He also expressed that it would be too much data for him to take
in, in the long run.

“1wouldn’t have let you in if | knew you could read
all this from my data!”

> |t seems that Gunnar had more control over his
wearable bracelet than over the Flukso (electricity
meter). The latter one, concealed in his fuse box,
made him feel more surveilled than the Fitbit, which
he wore on his wrist.

Top left — Gunnar
working on the Network

of care tool with the

researcher

Top right — Gunnar

receiving his Fitbit.

Gunnar reviewing his
sensors analytics at the
end of the week
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Olle, 73, Skovde (Sweden)

WHAT HE EXPERIENCED

Olle received the paper tools, the Helicopter System Centre “house”,
the Flukso and the Helicopter Room sensor. Knowing that his wife was
not comfortable about the idea of having sensors in the house tracking
her activities, the researchers tried to investigate the gray line between
not making Olle wearing a sensor and at the same time not making his
wife feel tracked. Olle was given the Helicopter Room sensor and was
explained that his wife could turn it off whenever she wanted by pressing
the on/off button. By doing that, the researchers aimed at investigating
turther the felt experience of the couple being monitored for one week.

WHAT WE OBSERVED

Olle decided to place the Helicopter Room sensor in the kitchen, be-
cause it was the room that the couple was inhabiting equally. It turned
out that after one week his wife never switched the system oft because
she didn’t want to have anything to do with the service.

> ltis a challenge to know whose the data belongs
to if wearable sensors are not involved.

> Olle relies on an informal “social security
network” enacted by his surrounding neighbours.
Anyway, he would share information about his
diseases only with the family and more day to day
activities with the neighbours.

Olle's Network of Care
map.
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Seija, 69, Skovde (Sweden)

WHAT SHE EXPERIENCED Top left — Seija

showing the pictures

Seija received only the paper tools because she was not comfortable SIS Sl T TG

hosting the researchers in her house and let them install the sensors
system prototypes. The visits happened at the local pensioners society
where she works as a volunteer.

Top right — Seija’s
Network of Care map.

WHAT WE OBSERVED

She got really engaged in the Sharing vouchers probe. Together with the
researcher, she focused on different activities she experienced over the
week and listed the persons belonging to her network of care that she
would accept sharing those activities with. Seija reported that she would
be very comfortable and feel even safer if her daughter could monitor
her. She would have no problems in sharing her daily activities also with
her friends and neighbours, provided that the activities visible to them
would not be about physical/health issues. Concerning that kind of ac-
tivities, she would only allow her daughter to track her.

“1do not see the need of worrying other people with
my own problems.”

“ 1 do not approve the use of surveillance camera
either in the city or in the house.”

Seija’s Sharing vouchers.
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An adaptable service

Going to the field and prototyping with the participants in their
homes gave us a very important preview of what the consortium would
find when the official pilot phase started. It became clear that the
quality and indications given by the gathered data would not only be
dependent on what sensors would be installed and their specifications,
but it would be also largely affected by the household being tracked.

For example, with the Flukso we were able to clearly see when an
apparatus was switched on in Gunnar’s house, who lives alone in a
modern apartment, while the same data output was littered with noise
in Olle’s villa. More people living in the same house and sharing large
apparatus, such as big freezers and a heating distribution system,
meant that no longer we could detect accurately when devices with
more continuous human interaction (television, stove, computer, kettle,
etc.) were being used. Ultimately, if for Gunnar one wearable sensor
and one home sensor were enough to very accurately monitor him and

his daily life, the same could not be said for Olle.

A similar situation occurred with the tracking tools that required partic-
ipants’input to gather data. The different personality of the participants
influenced the details and characteristics of what could be perceived by
us.

It is then important to retain that, in order to function, the service needs
to be flexible to be able to adapt to the household to become useful.
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PHASE 3:
ANALYSIS

Deriving learnings from observations and
make them actionable for the following
concept generation phase
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About CIID analysis methods

When researching into the “wild”, a design researcher has the chance to
explore a context by jumping directly into the field.

During the following analysis phase, the researchers can review the
gathered material and continuously zoom in and out. At that point,
meaningful insights strike on the researched landscape as mountain
peaks of particular relevance.

One or a group of insights can lay onto a particular fertile ground, where
new design solutions can be explored, addressing the learning gained
from the fieldwork. Those places are the opportunity areas, which un-
fold at the bottom of the mountains peaks like valleys.

To generate new design solutions, researchers need to settle in the fer-
tile ground of an opportunity area and prompt their creative thinking
through innovation challenges, which are phrased as a positive questions
to brainstorm against. An innovation challenge stands on a mountain

landscape as a flag knocked in a valley.

The three phases of
CIID analysis in icons:
Extracting insights,
Defining areas of
opportunity, Generating
innovation challenges

PO N ab
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INSIGHTS

What we synthesised from our observations and direct engagement in
the participants’ context are insights, such as actionable learnings that
would inform the concept generation phase of the project. An insight is
formulated by clustering observations and users’ quote together accord-
ing to the meaning the researchers make out of them. By formulating
an insight from a number of observations and/or quotes, the research-
ers manage to reach a first stage of abstraction over the big amount of
fieldwork data. Insights are not scientific evidences that prove a hypoth-
esis, but actionable intuitions that are synthesised to inspire the design
process.

A5
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1

A5

INSIGHT 1:

Relatives living far from
each other are used

to exchange summary
updates about their health

“I am not so isolated, a relative calls me
every evening to see if | am doing well.”

Status on a regular baS|S_ Gunnar, 85 “l am prepared: | gave the keys to
About his caregiver network my relatives and if | don’t answer the
[In the morn | ng or |n the phone, they can come and rescue me.”

evening).
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2

A5

INSIGHT 2:

Remote communication can be

more personal and reflective

than face to face communication.

Making use of it, relatives and ‘

“I have grandchildren living far from
me and we phone each other regularly.
I don’t perceive it as them calling to

|n d epe nd e nt elde rl.y can enaCt N iverieitj;,o(;z check on me, itis rPore myself checking
er caregiver ne on them remotely.

d m Utual EXCha nge Of care ona “ With my grandchildren | speak much

d |Sta nce more about life and specific occasions

on the phone than face to face - when |
am in Stockholm visiting them they are
always to busy for that.”
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3

A5

INSIGHT 3:

People living in the
same community can act
as human sensors for

“Every morning | bring the newspaper

1 1 to Arne. In this way | am checking if he
mon Itorl ng people they is feeling all right and if everything is
kn OW. Seija, 69 okay.”

About her relationship with
the neighbours

“Arne’s behaviours tell me and our
neighbours if he is feeling good or not:
if he is all right, during the morning his
car is never at home because he is visi-
ting friends; at night he never keeps the
lights on. In fact, the night he was about
to get a stroke, | was warned by seeing
the light on in his bathroom.”
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4

A5

INSIGHT 4:

Mutual support among
neighbours can help the
less independent ones to
carry on their ordinary life
without needing external
and formal assistance.

Seija, 69
About her perception of
safety in her neighbourhood

Gunnar, 85

About his perception of
safety in his neighbourhood

“1 heard about an elderly lady with
Alzheimer’s who wondered and died in
a forest. | am afraid of disappearing like
that. Hopefully people around me will
check on me.”

“If they build community houses for
elderly, the interest in monitoring
technology will decrease since we will
know and mutually take care of each
other.”
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> One looks at self-tracking when one
is doing good. Nobody wants to hear
bad news.

> Tracking devices should help create
teachable moments for patients.
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6

A5

INSIGHT 6:

Showing back the sensor
data with visual methods,
> During the Experience Prototyping

makes the data tangible and
therefore aCtlonable for the session, for Gunnar it was easy to
understand what the sensors were

elderly. Gunnar, 85 about only after showing him the data

About his perceptionof  yisyalisation from his wearable sensor.
dOmeStIC sensors
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7

A5

INSIGHT 7:

Members of the same
family can have different

0p|n|0nS abOUt Sensors ’ “Even if | would like to be monitored by

sensors at home for my own good, | live
an d feel n Ot eq ua lly with my wife and she is not comfortable
co mfo rta b le |n be|ng o Ote, 73 thinking she is being tracked.”

the domestic sensors

monitored at home,

thus creating domestic
tensions and “aut-aut”
situation about the sensor
use.
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8

A5

INSIGHT 8:

Active and independent

seniors do not see any

need for being monitored

24/7 until they experience ) PR R
some life-threatening event g e themitcouidhe s goot
or go through an ageing

watershed. Moreover

Independent and active

seniors want to be in control

of the sensor system.

“If it's some kind of surveillance, like
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9

A5

INSIGHT 9:

Sensors are associated
with life-saving alarms,
activated in case of

domestic alarm system] because | was
emergency' nOt as d not feeling safe in my old house. Here
pred|Ct|Ve measures. Mrs Elstak, 89 | know they are checking on me and

About her perception of a if something happens | can call them
domestic sensors system through the alarm.”

“1 moved into this building [with a
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10

A5

INSIGHT 10:

Hidden sensors would not
reveal if they function and
are reliable, while elderly

serious matters, not everyday life.
people Want to be assured But sometimes | push the button and |
exactly Of that. Gunnar, 85 check if it works.”

About the trust in his alarm
system

“ I never use the alarm: it is only for
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11

A5

INSIGHT 11:

Routines and capabilities
of the present become the
goals of your future “older”
self.
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Olle, 73
On his ageing experience

Gunnar, 85

On his ageing experience

“ While | am ageing, | want to keep the
same habits and capabilities | have now.
| want to be as independent as | am
now.”

“Looking after myself for the future
means keeping on doing the things |
like.”
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OPPORTUNITY AREAS

One or a group of insights can detect a broader space where new design
solutions can be conceived and explored. We call that space an “oppor-
tunity area”. By delimiting an opportunity area from the intercetting
insights, the researchers manage to reach a second stage of abstraction
from the fieldwork data which sets the stage for the action prompted by
the insights to happen. Interaction design researchers are very keen in
crafting the way opportunity areas are formulated because they would
map the rationale behind any further development of the project.

PO
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1

POUN

OPPORTUNITY AREA 1:

Monitoring with sensors as
a remote and intimate way
for distant relatives to look
out for each other.
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2 3

POLN POLN

OPPORTUNITY AREA 2: OPPORTUNITY AREA 3:

Involving the neighbours Creating teachable
In the identification moments from negative

of meaningful elderly results of the tracking.
routines.
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4 5

POLN POLN

OPPORTUNITY AREA 4: OPPORTUNITY AREA 5:

Sensor sensitivity as Sensor sensitivity as
negotiation between dynamic attunement to the
members of the household. self-perception of risk while
ageing.

The sensing ability - “sensitivity”- of the sensors
during the day needs to adjust to the different
people living in the house according to how Seniors want to be in charge of their health and
comfortable they feel being monitored in that the “risk” they can handle daily. Monitoring for
moment and the caring/ responsibility for the active and independent seniors is not a passive
other person who would like to be constantly sensors network watching on the people 24/7, but
monitored by sensors. a dynamic system adjusting to the sense of need
and motivation that the seniors perceive day by
day.
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6 7

POLN POLN

OPPORTUNITY AREA 6: OPPORTUNITY AREA 7:

Sensors and their Sensors to track the
functioning as a domestic achievement of personal
presence and trustful goals of the near future
behaviour (e.g. maintaining the same

The elderly could gain a better trust of their rOUtIneS and Capabllltles

sensors system by making the sensors presence
and their proper working manifest in the daily life.

while ageing).




INNOVATION
CHALLENGES

Setting the ground for the concept generation
phase
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What is an Innovation Challenge?

An Innovation Challenge is a question inspired by the opportunity areas
detected through the user research. The question is phrased as “How
Might We...” and paired with a constraint, to inspire the brainstorm
session.

For the Helicopter project, 7 Innovation Challenges have been derived,
which gravitate around the main topics of:

* the elderly relationship with their relatives
* the role of the neighbours

* the subjective perception of sensors

* the reaction to self- tracking

* the personal goals of ageing

The Innovation Challenges set the ground for the following concept
generation phase. They will be used during the brainstorming sessions
during which a team of researchers and designers will sketch ideas on
possible solutions to those questions.

b
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U

INNOVATION CHALLENGE 1:

How might we support the
exchange of remote care
among relatives by enabling
summary updates between

them?
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|

A

INNOVATION CHALLENGE 2:

How might we make the
sensor system more
personal to the elderly by
leveraging on neighbours
expertise on the elderly own
routines?
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‘ |

INNOVATION CHALLENGE 3: INNOVATION CHALLENGE 4:

How might we create How might we support
teachable moments for the domestic coexistence
the elderly from a negative In a household where
behavioural tracking by not everyone wants to be

making the feedback tracked?”
tangible?
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U

INNOVATION CHALLENGE 5:

How might we empower the
elderly for the control over
their monitoring system

by adjusting it to their

perception of risk?
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U

INNOVATION CHALLENGE 6:

How might we get users
more confident and
accepting of the sensor
system by making

the sensors and their
functioning more visible and
engaging?
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‘

A

INNOVATION CHALLENGE 7:

How might we support
personal goals for the
“future self” by tracking
routines of the present?




V.

CONCLUSIONS &
NEXT STEPS
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The People Centred Research helped the research team synthesizing
actionable insights and unlocking several opportunities areas around
the design of meaningful sensors systems for the elderly. The way its
outcomes have been documented supported the transfer of fieldwork
learnings from CIID researchers to the whole Helicopter consortium,
so it can positively contaminate all the other, more technical, project

work happening in parallel.

Going beyond the relevance of the data captured by the system, which
would be intrinsic to the project itself, the People Centred Research
aimed at setting new innovation challenges informed by the way seniors
experience their ageing process and their perception of a domestic net-
work of sensors monitoring for their health and independence.

'The next phase of the project would focus on producing ideas that an-
swer to the innovation challenges through brainstorming sessions and
on developing further the most promising ones into well crafted design
concepts that meet also the requirements of the Helicopter technologi-
cal infrastructure being developed in parallel. A following deliverable
(D2.3) will describe the concepts which derived from the People Cen-
tred Research and the methodology applied to reach such concepts.
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VI.
APPENDIX

Snaps from the field




134 — HELICOPTER PROJECT: PEOPLE CENTRED RESEARCH HELICOPTER PROJECT: PEOPLE CENTRED RESEARCH — 135

A respiratory machine at the bedside table at a participant’s house

Family pictures collage on bedside table at a participant’'s house Mr Domstorff excited about showing his new tool: a walker
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Way in of the kitchen cabinet from the outside

PRt " W T

Mr Domstorff's family pictures
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One of Gunnar’'s many thermometers

Gunnar’s organised weekly pill box Olle showing a particular sole for ice slippage prevention
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CIID researcher Caroline introducing the Experience Prototyping week to Seija The staff in Skovde Elderly Centre doesn’t on vide care but also company and warmth
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An affectionate coffee break at Skévde Elderly Centre

ClID researcher st st we Main statements of the participants being transcribed into speech bubbles during the conversations
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Seija talks about her previous week Table during an Experience Prototyping exercise

The finished memoirs of Gunnar in five folders Personal network and diary tools being used in a session




