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1. INTRODUCTION

This chapter describes brief scenarios illustrating a
vision of how technology could help, in the foreseeable
future, to maintain independent, high-quality life for
elders. Some of the technologies incorporated in these
scenarios are already deployed in the field or in the
laboratory, several are part of focus-advanced research
and others need to be investigated. The described
environment is focused on unobtrusive sensing and
assessment and on minimally obtrusive interventions.
The underlying algorithms incorporate the state of the
art statistical pattern recognition and optimal decisions
under uncertainty. The reader may notice the
unobtrusive and subtle way in which the system adapts
to the elder’s values and preferences. The economic
feasibility of the technology-based approach and clinical
effectiveness require further research. In each case we
have attempted to outline the gaps in current
knowledge, technology development, and policy that are
preventing the full realisation of the scenarios as
described.

Note: Follow the links within the text for more information on particular
subjects from the CAPSIL Wiki

Links to CAPSIL Wiki

Further information on issues discussed in this chapter can be
found in the CAPSIL Wiki at this link

@ Online versions of this chapter and other chapters from the
CAPSIL Roadmap can be found on the CAPSIL Wiki at this link
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2. TOM’S STORY

Zooming along a familiar winding road on his way home from his Thursday
consulting session, Tom Capsil turned off the autopilot in his leased electric
car — enjoying the feeling of control. He likes to take over from the autopilot
to keep up his driving skills and anyway, his coach encourages him to
practice as much as possible without automation. Tom allows himself the
luxury of the leased car since his 75th birthday while he is still commuting to
his part-time work — he is actually enjoying helping a couple of young kids
starting their own bakery. Besides the money that helps, he loves the fact
that he can make a difference. Several hundred meters after he turned of the
highway, as clockwork, the traffic slowed down to a crawl at a very familiar
intersection. This is the place where his parents started their first business.
As he often did, he began to reflect on his father’s life some 27 years ago
when his dad was exactly Tom'’s age.

His Dad’s life after retirement was much harder than Tom’s; on top of his
own struggles with arthritis, obesity, and diabetes, he had to worry about
Tom’s Mom who probably had Alzheimer’s disease — at that time the only
definite diagnosis was an autopsy. His Dad agonized about everything —
from Mom wandering away or falling down in her bedroom, to whether she
took all her medications and vitamins in a complicated, difficult to
remember regimen — clinicians then had still exaggerated beliefs in the
effectiveness of vitamins. In those days, Tom lived a couple of hours away
from his parents, with his own family and although he kept in touch by
telephone as much as possible, it was never enough. On the phone, his Dad
would always be upbeat and Tom was never sure what was actually going on.
But now a chime suddenly interrupted Tom’s thoughts — the Automobile
Safety System detected an attention lapse by his eye movement pattern and
by EEG measurements using remote laser sensors. The chime came just in
time — he almost hit a pedestrian crossing the street in the front of his own
house. This does not happen frequently in the outskirts of the city.

The garage door as well as the front door opened as soon as the security
system in his house detected the RFEID signal transmitted by his watch. He
appreciated the welcoming whiff of balmy air activated by the remote
climate control anticipating his arrival. Tom, supported by a smart cane,
walked into the kitchen later than usual and was greeted by the friendly
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voice of “Carobot”, his robotic valet, gently reminding him of the session
with his remote coach. But Tom did not start his coaching session yet — he
was a little embarrassed since he has not committed to regularly doing his
daily exercise routine. Instead, using a voice command, he started his
exercise game routine. Being overweight most of his life, he had not been
not much of a jock, but this game-based system was actually fun! It was
physically and mentally challenging, without embarrassment, within the
privacy of his bedroom. He was totally amazed because he was clearly
improving — imagine at his age! Today, he pushed himself particularly hard
because he wanted to surpass his previous record. He knows he can himself
hard because Tom is well aware that the system monitors his vital signs and
does not let him overdo it. This close monitoring is particularly important
because of his congestive heart condition diagnosed a couple of years ago.

The results of his exercise were instantly communicated to his coach, and
when Tom actually initiated the session there was already a message
praising him for his accomplishments. The coaching system had already
incorporated today’s weight measurements (automatically assessed by the
load cells in the bed as well as a scale in the floor mat in the bathroom),
blood pressure — measured by a sensor in his watchstrap, and chemical
analysis for sodium ion concentration in his urine performed by the toilet.
The coaching system, as well as his coach, was pleased with his outside
activities, socialisation and diet. Even his balance had improved so much
that his Carobot, a recent robotic addition to his house, just stands by when
he gets up at night to go to the bathroom, rather than providing him with
mobility support. Today is a very good day, and it will get even better, like a
small child, Tom can hardly wait for tonight!

Tom has some time to rest before he needs to get ready and so he sits down
in his favourite chair. As frequently happens, his mind wanders, reminiscing
about the recent past. It wasn’t always this good. Only a year and a half ago
he was in the middle of a deep depression: He was just diagnosed with
congestive heart failure, his best friend had died, and he had no one to turn
to. Of course, his children Michael and Eva love him, and would do anything
for him, but they have their own lives to lead many kilometres away, and the
last thing he would want to be, is be a burden to them. At his lowest point, a
neighbour of his told him about the integrated elder care system, Living
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Independently with Functional Technology (LIFT) that seems to be
sweeping the world. Tom is now quite aware that LIFT was the result of
major research and development efforts supported jointly by the European
Commission, the US government, and private organisations.

At first Tom was reluctant, he did not want to be monitored, but then what
did he have to lose? The rest was history — he is a different man now, with a
new outlook on life. His activities are continuously monitored, including his
nutrition and bathing. When he gets up in the middle of the night, to go to
the bathroom, the light turns on gradually gently illuminating the bathroom,
while the robot stands by to give him a balance support — only when he
needs it; the system has adapted to his habits and only responds when
something out of the ordinary happens. Even then, before an alert is sent
out, Tom is able to cancel it if he is OK. Tom feels much safer than before
and has become much more active, although he allows only a small number
of people to have access to this information. In a funny way, this monitoring
system brought him close to his son. Tom learned very quickly that Michael
actually checks his status several times a day, even when he doesn’t call. The
thought brings tears to Tom’s eyes.

His thoughts are interrupted by a video-telephone call from his
granddaughter. He marvelled at the simple technology behind this system:
his favourite chair is wired to let Michael’s family know that Tom is sitting in
his chair and may be available for a phone call. Tom breaks into tears when
his granddaughter proudly shows off her science project. She reminds him
so much of his darling wife that passed away unexpectedly almost five years
ago.

Time flies and it is time to get ready for Tom’s Thursday night outing. About
half a year ago, Tom, with a great deal of reluctance, joined this group of film
buffs; they usually get together once a week in a local pub, have dinner, show
a film, and then they talk about the film. But tonight Tom is particularly
anticipating his meeting with Ana. She is a beautiful, younger woman in her
early seventies that he noticed shortly after he joined the club. She makes
the most insightful comments, and shares with Tom his taste in films,
politics and food. But he did not have the guts to talk to her, and Ana did not
notice him, until recently, after he lost his first 15 kg and gained his old self-
confidence and joy for life, thanks to the vigilance of the coaching system.
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He would have never believed that he could lose all this weight and build up
his muscles and self-confidence at his age. For the last twenty years he felt
unattractive and never really had any social life — especially after his wife
passed away. Now he feels all nervous, like a high school kid, because
tonight, he plans to ask Ana out.

Approaching the door with his coat on, the context-aware reminder system
sounds a gentle alert reminding him to take his medication. Even though it
is 30 minutes before the medication is due, the system figured out that Tom
is likely to leave his house without taking his medication on time. The film
tonight, “When Harry Met Sally” is a perfect setup for his mission. After a
short debate about love, he got his courage to ask Ana out and she said “yes”!
They decided to meet in town next Saturday evening. Tom, back in his
house, taking care of his teeth, lying in his bed as the LIFT system slowly
dims the light and lowers the intensity of the simulated distant sounds of an
ocean. Tom Capsil, a happy man, falls into a deep sleep, knowing that his
safety and well being is continuously assured by the always alert LIFT
system.

Gaps

Autopilots for motor vehicles are
not commercially available. See
Driving Assistance CAPSIL

Attention-span devices (for cars
for example) are in
development but are not
commercially available.

The personal assistant Carobot.
Personal robots are not
available for consumers.

Many of the unobtrusive
physiological and biomechanical
monitoring systems mentioned
in this scenario (e.g. blood
pressure monitor in watch

strap, urinalysis equipped toilet)
are not in a mature stage of
development

Physiological measurements are
not currently used as input to
coaching or cognitive
monitoring devices. The two
types of device operate as
separate devices. They need to
be brought together.

Integrated Tele-health
monitoring and care delivery
systems have been
demonstrated yet are not widely
available on a commercial
basisis
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3. SEAN'S STORY

Morning

Sean awoke just after dawn as usual, just before his intelligent home
monitor system triggered his wake up alarm and turned up the lights in his
bedroom. The small visual display beside the bed indicated that Sean had
had 7.5 hours of sleep with a sleep quality index of 75%. "Not too bad" he
thinks. Non-contact sensors located under the mattress, recorded motion,
respiration, and ECG data throughout the night. As Sean had grown older a
good night’s sleep had become a luxury. Sean, like more than half of all
adults over 65, suffers from a sleep complaint. However, some recent
lifestyle changes suggested by his doctor seem to be helping improve his
sleep quality.

Sean being a farmer all his life still has the motivation to get up early each
morning. His sheep are reason to get up in the morning and a reason to live.
Although he makes very little money from farming it gives him a sense of
worth and sense of independence. Sean picked up his smart phone, clipped
it to his belt and inserted the discreet wireless earpiece and smiled to himself
as the sound of birdsong filled his ears. Sean’s hearing had started to fade
some years ago (only natural in a man of 68 he thought) and the earpiece
functioned as a hearing aid as well as delivering updates and information
from the 'lifestyle management assistant' application on his smart phone.

Sean was used to solitude but he had come to think of the soft voice
whispering reminders in his ear as a companion, he had even named her
Sheila, although he would never confess this to anyone else! Sean had
developed a variety of personal and idiosyncratic ways for remembering
crucial daily tasks over the years, which had worked with varying degrees of
success especially as he got older. 'Sheila’ now provided him with a personal
safety net that he had quickly grown to accept and rely on. ‘Good morning
Sean' the software said, 'don't forget your nicotine patch!” Sean had always
said that smoking was one of the few indulgences in his life but after some
strong advice from his doctor he had started trying to quit. He picked up a
patch from the pack beside the bed and stuck it on.

Heading downstairs in his rural farmhouse, motion sensors pick up his
movement and switch on the lights for him. 'Shiela’ whispers in his ear again
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"Remember to weigh yourself for the doctor” and he turns and heads into
the bathroom. Sean had recently been diagnosed with Diabetes, a result of
his other indulgence... alcohol, but was managing it with a program
developed with the doctor. He stood on the weighing scales as he did each
morning. Next he measures his blood glucose level with a digital
glucometer. Both pieces of data are sent wirelessly to his health monitor
device located in the living room.

After this was done he made his way to the kitchen (by now it was bright and
the home control system, his younger sisters had insisted he install,
switched the lights off) and began to make his breakfast. Sean had always
believed in a good solid Irish fry-up to start his day but, as his doctor had
pointed out, this was contributing to his high cholesterol level and so he was
making an effort to eat more healthily. He had a consultation with a
nutritionist and together they had developed a healthy eating plan.
Unfortunately he had run out of his usual cereal and was looking blankly
into the fridge searching for ideas (never having been a very adventurous
cook), “Need some help with breakfast?” asked 'Sheila’. “Sure, any
suggestions?” he replied...he didn't mind talking to the PDA while on his
own but when he was in public he switched over to the large touch display
built into it. 'Sheila’ recommended some scrambled eggs and toast, and
asked would he like to add cereal to the shopping list? Sean’s shopping was
delivered once a week by the local supermarket, based on the list 'Sheila’
emailed them and maintained using information from the 'Content Aware'
fridge and the list of recommended foods from the nutritionist.

The smart phone bleeped to indicate a message had arrived whilst he slept.
Peadar, his 64-year-old brother, with whom he ran the farm, was not going
to be there until lunchtime as he had an appointment. Sean made his way
out to the workshop and strapped on his ExoLift hydraulic exoskeleton. This
was a recent purchase he had made with a grant, aimed at maximising the
farming workforce. When strapped on over his overalls it allowed him to
easily lift large and heavy objects..."just like being 18 again™ he thought to
himself. The SmarTractor (another recent purchase) followed him out of the
shed and across the field as he went about his business.

www.capsil.org
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Afternoon

The morning’s work flew by and Peadar joined Sean at lunchtime. He'd
brought takeout from a local fast food restaurant with him, Sean was sure
his nutritionist would disapprove. "Ah well" he thought, "You're only young
once!" and tucked in. To be on the safe side he took a picture of the burger
and chips and added it to his food planner, let the nutritionist worry about
balancing it later! While they were eating, a call came in from their sister in
America. She had moved there many years ago but her and her family kept
in regular contact with Sean and Peadar via phone and the Internet. "Would
you like to transfer the call to the TV screen?" asked 'Shiela’. Sean tapped the
smart to confirm, the TV switched on and Nora's face appeared in 3D on
screen. "Hi there big brothers! How's life on the farm?" asked Nora. "Ah,
same as it ever was..." said Peadar. "How would you know?" said Sean, "Sure
you've hardly been here all day!" Nora laughed, "Well some things never
change! We've booked our flights to come visit ye next month, I'm sending
you the details now", an incoming email notification popped up in the corner
of the screen and Sean tapped on his smart phone to open it and display the
flight details alongside Nora’s face. "Ah that's all grand" he said and added
the details into his calendar with another tap. Peadar and Nora chatted for a
while longer as Sean went to get another nicotine patch after a prompt from
‘Sheila’.

Sean and Peadar spent the rest of the afternoon in the fields until it got too
dark to work. Farming had never been an easy life but with food prices so
high and the technological help of the ExoLift and SmarTractor, the rewards
outweighed the toughness of the work. The usefulness of technology had
been clearly demonstrated to Sean a couple of years ago, shortly after he'd
got 'Sheila’ when he had an accident and hurt his leg when out in the fields.
His home control system detected an abnormal pattern when he didn't
return for lunch. When he didn't respond to an alert request the home
control system notified Peadar (his nominated contact person). Peadar made
his way to Sean by locating the GPS signal built into the smart phone and
brought him to the hospital. Thankfully he made a quick recovery but it
really brought home to him just how useful the technology could be and led
him to invest in the ExoLift and SmarTractor.

www.capsil.org
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Evening

Peadar made his way back home and Sean decided to start preparing his
dinner. Not being much of a cook he found the microwavable ready meals
from the supermarket a godsend. 'Sheila’ made a couple of suggestions
based on the healthy eating plan (modified to take account of his early fast
food meal) and Sean sat down to dinner and a movie. As he was watching
‘Sheila’ popped up a reminder that he was due for a music jam session with
some of his friends. Sean had always had a love of traditional Irish music
and was a keen tin-whistle player. He saved away the movie for later and
joined the jam. Although it was getting harder for him to get to the regular
sessions in his local pub he had recently become a member of an online
group that used video and social networking to play together online. Sean
saw the names and images of his regular session mates pop up on screen one
by one and began to tap his foot as the familiar strains of Miley’s fiddle
swirled through the room. Sean began to play along and his other online
friends joined in one by one. As the last strains of the reel they'd been
playing died away Sean and the others began to chat and catch up on the
local gossip. Sean lit up the one cigarette a day he still allowed himself (after
de-activating the houses smoke sensor...he wouldn't make that mistake
twice!) and sipped on a wee glass of whiskey. Not quite the same as being in
the pub, but not far off he thought to himself. At least he could stay inside to
smoke!

Gaps

e Under mattress bed sensor e Interactive nutrition programs.
which can accurately measure
heart rate and respiration to » 3D Video calling, 2D video
enable sleep staging calling available but not used

regularly on mobile phones.

Intelligent digital avatar -
'Shelia’ e SmarTractor and ExoLift

systems
Virtual collaborative
entertainment environments
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4. ANNA'S STORY

Seven o’clock in the morning, as every day, 79 year old Anna is going to have
her breakfast. Ever since her hip replacement operation 6 years ago, she
usually tidies up the house before doing her exercises. Her rehabilitation
programme ended a long time ago but, as suggested by her doctor, she
regularly goes to her physiotherapist’s office in order to maximise her
mobility. Anna suffers from of a serious form of arthritis that is associated
with significant pain in all her joints, especially her hips and hands. Even
though her left hand is almost closed, it will not prevent her from living her
life as she wants. In fact Anna, as all the women of her family, has a strong
character and does not change her habits without good reason.

In the last year, Anna’s osteoporosis has become more aggressive,
augmenting the risk and consequences of a fall. Recently, her two sons are
more afraid that she might fall at home without being able to call for help.
For these reasons Anna agreed to accept the installation of a monitoring
system in her home, especially when the alternative may be hospitalisation.
The system she is using monitors her movement, highlighting if there are
motion anomalies, and provides her with a support to remember to take her
medication at the correct time as well as to follow a healthy diet.

In the Kkitchen there is one of the signs of the system’s existence - a double
touch screen in the elegant shape of a book is placed closed to her sink. This
contains all her recipes including her famous Pasqualina pie. Her son
Matteo was a great help in entering all the data into this book. On the left
screen, it displays the suggested food for the day, associated with the time
and the diet Anna has to follow. The suggested food will guarantee the
correct balance of calcium, sodium and sugar, between all the meals. This
morning the magic book suggests a breakfast that she doesn’t want. With a
simple pressure of her finger on the screen, the book suggests an alternative
food and she selects her preferences. After her breakfast, she takes her
prescription medications: the pills for this morning are on the open part of
the dispenser. She then goes to her room to do her exercises.

Today, in a break from her routine, she performs her exercises at home
rather than going to the Physiotherapy clinic. At 7:30 am, having prepared
her room for the exercise session, she receives the call from her
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physiotherapist and his image appears on the projection screen beside the
bed. After introductions, the therapist starts by indicating to Anna where on
her body she should put the ‘patch’. Such ‘patches’ are sensors that will
allow the system to track motion of her body segments during exercise as
well as physiological data. Anna knows that, with the help of her interactive
home monitoring system, she can perform the exercises autonomously, but
she prefers to work with the therapist, especially because he is such a
courteous man and she loves chatting with him. Sometimes the therapist
isn’t available for the time Anna requires. In these circumstances, Anna uses
the automated virtual Physiotherapist training facility.

Today the reason for changing the schedule is very important - she wants to
go as soon as possible to the market to buy the freshest, quality ingredients
for dinner. This evening Anna is preparing her special dinner for her son
Marco and his family. Marco works in northern Europe where he lives with
his wife and their young daughter, so Anna does not see them very
frequently. Finished with the exercise session, she experiences a dizzy
feeling because she stands up too fast. Immediately the monitoring system
notices this condition: an audio feedback highlights an alarm situation and a
voice suggests to Anna to sit down again and to wait. After a minute the
system tells her to stand up again. Following the indications written on the
bedside table display to check if everything is ok, Anna waits a little bit to
stand before going to her bathroom.

Before going to the market, Anna goes to the kitchen to check the shopping
list on her smart-phone and notices a flashing alert reminding her she needs
to buy a new batch of blood pressure pills. This reminder is automatically
sent to her smart phone by her monitoring system. When the pills in her
dispenser are under a threshold, the dispenser gives an alarm to the system
that communicates the reminder to the appropriate person, via the chosen
device. Since Anna can buy the prescriptions by herself she receives the
reminder on her mobile phone, in fact this is the device she uses most
frequently. Anna reflects on how useful this reminder is, especially when she
had already planned to go to out shopping.

www.capsil.org
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Coming back from the market Anna meets her neighbour, Maria. Maria is a
widow too and frequently they meet for a chat or to go to Mass. Since the
shopping was too heavy for her, the shop assistant agreed to deliver it
directly to her home, but not before closing for lunch, so she has time for a
chat with Maria and decides to invite her in for coffee.

Entering the house, Anna pushes a button just over the entry-phone, and on
the display a notice appears recognising the presence of another adult in the
house. Anna makes her way towards the kitchen followed by Maria where
she lights the flame under the Moka, and they sit down. When the coffee is
ready Anna stands up to go to the cooker and an acoustic alarm indicates a
possible obstacle in her way: Maria’s sweater is lying on the floor — it had
fallen from where it had been hung loosely on the back of the chair. Anna
always informs the monitoring system when a guest is present, sO the
various monitors adjust their attentiveness, some reduced, some increased,
relative to whether the guest is an adult or a child. She laughs to herself,
thinking how highly attentive the monitors are with her grandchild in the
house. Unfortunately, Anna had forgotten to disconnect the audio feedback,
switching the alarm to her mobile phone vibration-alert, and the sudden
alarm had surprised Maria, who had forgotten the presence of Anna’s
technological support, which is particularly invisible for inexpert eyes.

Having recovered the sweater, Anna rapidly serves the coffee in order to
switch Maria’s attention, as she does not like to receive many questions
about her special support. While they are chatting Anna updates her magic
book selecting the menu for dinner in order to adjust the menu for lunch
according to her diet regime. One hour later, there is a ring at the door. Her
shopping delivery has arrived reminding Maria that it is time to go home.
Now that Anna’s groceries have arrived she can sit down to her lunch and
get the dinner underway, looking forward to seeing her son and his family
and happy that she can cook him his favourite meal, after all he is a big fan
of his mother’s cooking!

www.capsil.org
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Gaps

This story illustrates what could
be possible with the technology
available today. However, this
is not being implemented in
practice.

All of these scenarios
(medication tracking, video-
conferencing, physiological
measurements etc) are
technically very possible at
present however they are very

seldom linked together i.e. they
exist as standalone solutions.

For example it is quite possible
to detect the ‘fallen sweater' as
an obstacle and to raise an
alarm, however the system
would have to be set up to
‘learn’ this. The integration of
such scenarios using current
technologies is a major gap that
needs to be addressed.
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5. MITSUKO AND SETSUKO'S STORY

Setsuko pulled into her driveway. She had driven Mitsuko, her older sister,
to the train station after her visit. Although Mitsuko still remained very busy
at 70 years of age, she always made time to regularly visit the family home.
Setsuko, five years younger than her, had moved back to the family home
some years ago, to be closer to their mother when their father had passed
away. Mitsuko wanted to bring her out to Tokyo, where the sisters were
living at the time, but she insisted she’d never feel comfortable being away
from the home she’d loved so much.

Setsuko tapped the “Park” button on the dashboard, which switched on the
automated parking system. The system automatically aligned the car and
began the procedures to un-dock her smart wheelchair from the car. She
could have steered herself, but she decided to write a quick email to Mitsuko.
She allowed the system to automatically steer her all the way inside her
home, where she was greeted by her support robot, affectionately known as
Enjo-chan. Enjo-chan usually waited in his charging station in the kitchen,
but when she pulled into the driveway, the system notified Enjo she was
home. Enjo told her there were two video notes on the system, and she asked
Enjo to play them on the kitchen display. The first was her weekly check-in
from her doctor. He said her vitals looked good so he'd just leave a message.
She thought she wouldn’t bother to call him back, as she was feeling fine.
The second message was from her daughter Rika, apologising for not being
able to come home along with her aunt Mitsuko. Setsuko told Enjo she
wanted to call her. Normally they would video chat, but she didn’t answer on
her home phone and so Enjo automatically dialed her mobile phone instead.
They talked for a few moments about Mitsuko’s visit, and Rika mentioned
she had received a message from Setsuko’s doctor saying she hadn't
answered her weekly call. Setsuko assured her she was fine, and insisted that
Rika go and visit Mitsuko soon, both living in Tokyo, which she agreed was a
good idea.
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Mitsuko was dozing on her train ride home but was roused by her phone
vibrating to remind her to get off at the next stop. As she exited the station,
there was another vibration as she turned right to go up the hill, instead of
left, down towards her condominium. She wanted to stop by the market, so
she cancelled the notification. At the market she saw some sweets that
looked tasty, but she scanned them with her mobile phone first to be sure
they met her diet limitations. The system, which was tied into the main
system running in her home, helped her manage her type 2 diabetes and
hypertension by not only checking her purchases for her, but also by
monitoring her food intake at home.

This was all made possible because last year her condominium had been
remodelled to incorporate the Japanese version of the Living Independently
with Functional Technology (LIFT) system. The new system added a variety
of beneficial features that made it possible for her to continue living
independently in Tokyo. As she entered her condominium, the system
notified her she had a message. It was from her niece Rika, asking if she
could come over sometime during the week. She was always happy to have
her niece come over. It had been a while, but she sometimes came with her
children, it was always fun to have them over. After sending a response, the
main screen in her living room showed a notification that the system had
ordered the refill of her medications. She used the screen to start warming
her bath and sat on the couch to watch the news while she waited.

Setsuko too was about to enter her bath. Enjo stood by waiting for her
command. She asked "Would you help me in the tub Enjo-chan?", and Enjo
manoeuvred himself into position to prop her up. She was always amazed at
how his arms would move softly if she pushed them, but would immediately
stiffen if she started to fall. After a relaxing dip in the bath, Enjo helped her
to the seat so that she could dry herself and then back into her chair. The
LIFT system calculated it would be best for her to sleep soon and, via Enjo,
notified her as such. Setsuko decided to just grab the book Mitsuko had lent
her from the kitchen and then moved on to her bedroom. She didn't see Enjo
around, perhaps he had gone to the kitchen for her medicines, and so she
attempted to climb into bed herself. However, she lost her grip as she was
doing so and slipped to the floor. Before she even had time to realize she had
fallen, the pressure sensors arranged around her bed detected a possible fall.

www.capsil.org
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Immediately the system began a series of commands starting with
summoning Enjo to the bedroom. The system connected to the health
support centre and passed partial control of Enjo to the support centre
staffer. As he entered the room not Enjo's voice, but that of the support
centre staffer, asked if she had fallen. Had she not answered, an ambulance
would have immediately been dispatched, but Setsuko called out she felt
fine, she had simply slid to the floor. Enjo chimed in stating that the post-
analysis of the pressure sensor data showed she had not impacted with
enough force to cause injury to herself. Setsuko restated she had simply slid
onto the floor and not fallen. The support centre was contented after
reconfirming the data from the system and seeing Setsuko moving normally
via Enjo's cameras. As a precaution her file was flagged so that her physician
could follow-up on it the following day. After assurances she was fine, the
support centre staff said goodnight and Enjo helped Setsuko up into the bed.
Enjo asked she would like to call her daughter, but Setsuko insisted there
was no need. Enjo gave her, her nightly medicines and went into standby
mode while she read a bit. Once Enjo detected via the sensors in the bed that
she had fallen asleep, Enjo picked up the book and placed it on the
nightstand before returning to his charging station in the kitchen.

The following morning, the system LIFT began the steps to awaken Mitsuko.
After assessing traffic conditions, the system checked her sleep pattern via
the in-bed sensors. The system determined it was a good time to awaken her.
She maintained a position as an adviser at the magazine where she had
always worked. She didn't have to go everyday, but she enjoyed working with
the young people, a chance to mould the future of the business. She arose
gently to the sounds of her favourite singer. After using the restroom, she
checked the results of her urine glucose analysis. "Still doing fine", she
thought. The system also notified it her it would be a little chilly, and advised
her to dress warmly. There also seemed to be a notification that Setsuko had
had a minor fall. She asked the system to connect her.
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Likewise, Setsuko was rising as well, and by this time Enjo was already
helping her clear the table. Her cell phone in the living room started to ring,
and Enjo offered to connect via his display. Mitsuko's face popped up on
Enjo's chest. Setsuko assured her she had just had a minor slip and was fine.
Her doctor had even made a follow-up call that morning, and said she
should be fine. They spoke for a bit about Rika visiting soon, but Setsuko
had to cut it short because she had a painting class at the community centre.
They said their goodbyes and Enjo finished clearing the table while Setsuko
made her way toward the door.

At work, Mitsuko was asked to review the proposals for a section of the web-
based section of the magazine that featured young aspiring photographers.
Working with her was a younger lady that had worked under Mitsuko when
she was a section chief. They decided to have lunch together as well, as they
had not seen one-another in some time. Just before lunch, Mitsuko checked
her glucose levels using the sensor on her cell phone. Her former
subordinate was amazed; cell phones really could do anything these days she
said. The results were good and the system automatically updated the main
system back at her condominium. After lunch, Mitsuko decided to do a little
light shopping before heading home. She stopped by a cake shop to pick up a
little something for Rika's visit. Setsuko was just packing up her painting
materials when her cell phone rang. Mitsuko had sent her photos of two
cakes, asking which Rika would like better. Setsuko joked to her friends in
the painting class; her sister who had such a great head for the magazine
business couldn't pick a cake. After suggesting the second cake, Setsuko and
her friends made their way to the park next to community centre to eat the
boxed lunches they had brought.

Later that evening, Rika got two emails confirming both her mother and
aunt had reached home safely. She didn't think it was necessary to check on
them constantly, but it was nice to be able to find them when needed. Like
the time her mother's car got a flat tire, she was able to give the roadside
service staff her GPS information. Or the time Mitsuko called her out of the
blue to meet for lunch. Following the GPD signal of her cell phone, she
found her so quickly. And tonight, knowing her aunt had arrived home, she
could head out the door to go visit her.
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Gaps

Automobile auto-pilots or ‘park’
systems are not commercially
available although much
research has been performed.

Enjo-Chan - Personal care robots
are still within the domain of
research and are not available to
general consumers. Companies
like Willow Garage are
developing open source robots
that they hope eventually can be
deployed to individual
consumers. Also prominent in
the research sphere is Stanford's
STAIR Robot. There have also
been advances made in
compliant and dextrous joints,
such as seen on Twendy-One.

The 'fall’ that Setsuko
experienced, can technically be
picked up by modern pressure
sensors and there are
commercial devices available.
However the real valuable piece

of information here is why
Setsuko fell. In the spirit of true
proactive healthcare, there
should be a full root cause/
corrective action investigation
performed here to ensure it
doesn’t happen again.

There are many systems here
such as LIFT, traffic analysis,
GPS and medication tracker
devices that in their own right
are all available at the moment.
The gap though is in the linking
of these units together to form
an overall system. Progress is
needed on standards,
interoperability and information
fusion techniques so that
currently available technologies
and solutions that can be
deployed in standalone mode,
can be interconnected to form a
truly ‘proactive’ healthcare
system
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6. JACKIE'S STORY

Tonight is bingo night for Jackie, and Jackie loves bingo night! A great
chance to catch up with the girls, not to mention the roll she was on last
week! Although she plays with her friends remotely during the week using
the online bingo forum, it is not the same as being out and in their company.
Jackie felt a soft nudge and looking up from her book saw CLARC’s blue eyes
shining at her. CLARC (Care and Living Assistive Robotic Companion) tilled
her head pointedly looking at the mobile medical unit on the tray it was
carrying. Jackie smiled and sighed placing her finger on the unit’s sensor
pad, while it checked her blood glucose. CLARC's eyes changed to green, the
all clear. Jackie picked up her book again, but a soft chime interrupted.
CLARC's eyes, blue again, were indicating towards the small pile of pills that
had dropped onto a plate while a glass of cool water was being poured.
Jackie didn’'t know what she would do without CLARC to remind her to
monitor her blood glucose and take her medicine. All those pills, it used to
be so confusing to remember what to take, how much, and when. Jackie was
lucky that she could now control her Type 2 Diabetes through oral pills, diet,
and exercise.

A low whistle came from CLARC after she had taken her pills, and she threw
up her robot arms and wheeled into the bedroom. Jackie giggled as she got
up and followed where she changed into her workout gear. CLARC always
got so excited when it was time to exercise. The snugly fitting t-shirt and
leggings were easy to put on and comfortable, allowing her to move freely.
You would never guess that there was soft fabric sensors integrated into
them, which could follow her movements, recreating them on the wall
screen.

Jackie had moved to Bexhill-On-Sea after Peter had died. The house in
Glasgow just felt too big and empty. Jackie had been obese for a long time,
but gradually it had been slowing her down till she very rarely left the house.
Although she could order shopping online, it was the human contact she
missed the most. Her daughter and her family lived in Hastings and with
Peter gone it had felt like the right time to make a move. Sarah, Jackie’s
daughter, had managed to find her a lovely self contained flat on the sea
front and was only a 30 minute drive away by car and so was able to visit
Jackie several times a week.
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A simple command began the exercise program; CLARC projected the
routine onto the wall and played music through speakers. The sensors in the
garments wirelessly transmitted the data to CLARC where they could be
interpreted and mirrored on the projection of the exercises. To begin with, a
game was played to warm up her joints and muscles. Jackie reached up to
touch the shapes as they appeared before they disappeared again. Feeling
nicely warm Jackie took her Pilates band and following CLARC's instruction
worked on her muscle toning exercises. After, stretching out, Jackie
contemplated her life before she had moved here. Already she had lost 2
stone in weight and had found both her balance and stamina improved. She
had seldom left the house before, partly because she feared that she would
fall and partly because the effort always left her feeling so exhausted. CLARC
presented Jackie with the vital stats from her workout, adding them to her
workout log and sent them to Jackie’s doctor. No abnormalities had been
detected such as an over elevated heart rate.

CLARC started chirping and moved into a position in front of Jackie. It was
Sarah calling on the video phone. Even with CLARC there to keep an eye on
her, Sarah still liked to keep a close eye on Jackie, it was sweet to know that
she cares so much, even though Jackie had tried to reassure her that help
could get to her in minutes should anything happen to her. Just last month
Jackie had slipped coming out of the bath and had bumped her hip on the
sink. Luckily, nothing had been broken and her hip had only been bruised.
CLARC had been on stand by when the pressure sensors in the bathroom
floor had been activated indicating a sudden sharp impact. CLARC had
entered the bathroom where Jackie told it she was conscious but would
require help as she could not get up and had hurt her hip. CLARC had
immediately notified the emergency services and stayed with Jackie playing
a game to ensure she was fully coherent till they arrived. After this fall Jackie
had been put on the waiting list for an up graded CLARC that could also
assist her to stand if she fell and did not need immediate medical assistance.
Gradually the NHS was being able build an infrastructure to support the
rising demand for independent living in the UK, however, it was not widely
available through out the whole of the UK yet as the pilot trials had begun in
the South of England, but slowly the technology was being made far more
available.

www.capsil.org

24



CAPSIL Visioning

After chatting to Sarah and arranging to meet the next day, Jackie asked
CLARC to help her with her shopping list. To help her loose a little weight
and manage her diabetes CLARC kept a record of what Jackie ate and
provided suggestions for meals that would be tasty yet healthy. Jackie

enjoyed the food that she was eating, although it had taken a little while to
get used to, and it had been years since she had had so much energy.

A CLARC's eyes lit up in anticipation, it was time for bingo! Jackie pulled on
her coat and made her way to the front door. CLARC followed her then
stopping by the door whistled her a good evening with the girls

Gaps

CLARC - The Care and Living
Assistive Robotic Companion.
Such personal robotic
companions are not
commercially available at this
time.

Many of the functions performed
by CLARC are available in a
standalone capacity. For
example glucose or other
physical measurements,
medication compliance programs
and videoconferencing. However
these devices dont come in an
‘overall package' but in

standalone solutions that need
to be interconnected (by
someone) to support a typical
daily lifestyle routine. More work
is needed putting together such
‘overall packages' with
technology that is currently
available and can be linked
together.

Body Sensors woven in to
common items such as garments
and furniture are being heavily
researched at this time and will
no doubt appear in commercial
format in the coming 3-5 years
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