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IMIA WG Smart Homes and AAL

Smart Homes and Ambient Assisted Living

An IMIA Working Group

The aim of this working group is the study and promotion of
research and development in the area of smart homes and
ambient assisted living applications, A “smart home™ is a
residential setting equipped with a set of advanced
electronics, sensors and automated devices specifically
designed for care delivery, remote monitoring, early
detection of problems or emergency cases and promotion of
residential safety and quality of life. Information and
Communication Technologies (ICTs) are utilized to allow
individuals to live independently in their preferred
environment. Thus, systems are patient-centered rather than
institution-centered as they are designed to address the
needs of individuals, their families and caregivers rather than
these of health care facilities.
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Smart Homes and Ambient Assisted Living
an IMIA Working Group ‘;'“S

http://www.health-smarthomes.org



IMIA WG Wearable sensors in HC
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therapeutics, primary/sec
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acceptance of wearable
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Smart homes

4 Aresidence equipped with technology that
enhances safety of patients at home and
monitors their health condition.




Smart homes

Na residence equlil ppe
and information technology which
anticipates and responds to the needs of
the occupants, working to promote their
comfort, convenience, security and
entertainment through the management of
technology within the home and
connections to the w

Frances K. Aldrich In Harper R (ed.)Inside the Smart
Home, Springer Verlag, London:2003



Smart homes

Aware Home, Georgia Tech


http://www.hi.se/global/Bilder/pressrum/Fjärrkontroll - Smartlab.jpg
http://www.hi.se/global/Bilder/pressrum/Bildknappar till telefon.jpg

Aware Home: Technologies

~ Gesture pendant that allows
wearers to use simple
gestures to control electronic
devices

4 Digital portraits to connect
family members to their
senior relatives



http://www.gtri.gatech.edu/res-news/ahmedallion_b.jpg
http://www.gtri.gatech.edu/res-news/ahportrait_b.jpg

Practical Indoor Sensing
—

4 Floor mats
i Room-level positioning




Vision infrastructure

20+ Fixed Cameras
2 cameras / PC
8 Zoom Cameras

Stereo and other
special purpose
cameras

> >y > D>




Tracking from ceiling sensors

A A personis
tracked and their
activities are
reported on the
map




PlaceLab by House_n (MIT)

&=+ Proactive health care

+ and just-in-time
Information

4 Activities of daily
living

4 Bilometric monitoring

4 Indoor air quality

4 Privacy and Trust
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Center for Future Health

Physicians' offices/
visiting nurse services/
caregivers/medical
databases.
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Status today

Many systems or services are stand-
alone, often not embedded into the
surrounding information infrastructure
and/or clinical work processes



Current trends

Sensor development

Towards wireless, integrated (smart clothes, body
Implants)

Monitoring

From oOoOreactiono tooprevent
Information management

From osupporto to opredict
Decision support

More advanced, built in, online, automatically
Service/support and organization

Structural changes (including patient involvement)



Holistic health infrastructures
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Elderly-centric information system

(Fggdqr ‘s.ystemsﬁ
and Care

Home hélp service
personnel (HHS)

Genéral bractitioner
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Online access
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Webb application

and GP

2011-09-14

atient Portal for the
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relatives




Context dependent system

Personalised access and role-specific views
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Design for all?

4 Elderly are not a homogenous group

Independency / Quality of Life
Cost / Level of care
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Independent Living Assisted Living Nursing Home


http://www.c7f.navy.mil/news/2003/December/031203-N-4702D-008-YokoCom1-S.jpg

Design Recommendations

Technology has to be transparent to the
seniors.

Technology has to be reliable and secure.

Technology should adapt to age-related
declines.

Technology has to support independence and
let seniors keep control over their lives.

2011-09-14
Sabine Koch



Existing knowledge gaps

Technical

Standardisation of sensor-based home and body area
networks

Standardisation for information integration

Methods for data fusion, context awareness, usability,
safety and security issues

Medical

Impact on quality of life, quality of care, medical impact
of measurable parameters

Social

Further study of social, legal, ethical, policy and gender
aspects as well as new business models



Conclusions

A cross-disciplinary approach is needed to

Fully understand the social dimension

Consider the clinical pre-requisites

Accomodate the need for a holistic integrated service
Analyse the individual needs of different stakeholders

Develop appropriate and usable technolgical solutions
under close surveillance of a legal and ethical
regulatory framework

2011-09-14



Biggest challenge?

4 To provide personalized services and adapt
technology AND content to individual needs!

2011-09-14
Sabine Koch



Future?

Healthons

= distributed affective Intelligent Caring

Creatures (ICCs)
(Bushko, 2005)



Future?

0 | C C sheadthorms carried by consumers in their bodies,
on their bodies and are embedded in their homes,
offices, cars, planes, furniture, androbo-p et assi stants. 0

oHeal t hons are tools combini
with diagnosis and treatment based on

- continuous monitoring and

-analyzing of our vital sign

oHeal t hons wi || be able to talk to eacl
and be able to explain what is happening
with consumer s health at any moment. o

oHeal t hons in 2050 wi |
2005 T broadly available and used by everyone,
but personalized and I |
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Promoting wellness

An innovative informatics platform
for the assessment of activities of
daily living and quality of life of
community dwelling older adults

George Demiris PhD
University of Washington


http://www.health-e.info/
http://www.health-e.info/
http://www.health-e.info/

NThe 1 ntroduction of ad
the home has the potential to change qualitative
and quantitative aspects of relationships

between household members, as well as the

role and function of the home and its

relationship with the wider environment. Such
technologies consequently have important

| mpl i cations for our he

Moran R. (1993) The electronic home: Social and spatial
aspects. Dublin: European Foundation for the Improvement of
Living and Working Conditions.



Background

Older adults vary in the development and
progression of chronic disease and decline at
varying rates in areas of well-being.

Efforts to date have addressed a single aspect
of older adults' wellness.

Holistic approach to wellness is needed.

Technology applications have the potential to
Introduce tools that enable non-obtrusive
monitoring and assessment wellness.



Theoretical Framework:
Wellness
]
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Study Aims

pilot-test an integrated monitoring system for
wellness that utilizes diverse and innovative
technologies In. a community setting rather
than individual residences

utilize existing hardware systems that can be
easlly installed in a community setting
(accessible to residents of retirement
communities)

assess Issues of acceptance and usability




Subject and Setting

Eligibility criteria included:
age of 62 years or older

residents of an independent retirement
community

Independent in activities of daily living (ADL)

able to provide written informed consent
Setting:

Community room




Technologies

T e
i Telehealth Kiosk




Technologies (cont.)

Session Meter
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4 CogniFit
A a brain fithess web-based software solution

A assessment and over time the improvement of
several key cognitive abilities

A tested for reliability and validity
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Procedures

Participation for two months

Initial visit (informed consent, demographic information,
baseline assessment)

Over next 8 weeks participants came to community
room:

3 times a week provide cognitive assessment data (approx. 20
minutes per session)

Weekly to use telehealth kiosk
Exit questionnaires
Focus group




Methods: Assessment

Technologies
]

Telehealth kiosk Cognitive Function software

HOPS
. -
HealthAnywhere g:tgant:zrste
database
me

exported exported
datasets

datasets

Algorithms for
correlations
and pattern

extraction




Statistical Analysis
S =
4 Descriptive Statistics

4 Correlations
4 Hierarchical Cluster Analysis



Results: Sample

27 subjects
9 male and 18 female
Average age 88.2 years (Range 78-94)

Educational level:
Graduate degree 13 (52%)
Undergraduate degree 8 (32%)
Community college 3 (12%)
High school 1 (4%)

Experience with computers:
Highly comfortable 3 (12%)
Moderately comfortable 13 (52%)
Slightly comfortable 7 (28%)

No experience with computers 2 (8%)



Results: Technology Adaption

Adjustments needed to maximize usability for
participants with various health conditions

Assistance needed decreased over time;
users became independent in short time

Monthly reports were useful to some
participants



Visualization Example
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Results: Focus Group

Positive attitudes towards wellness assessment

Acceptance of technologies

Alerts and reports led to changes in individual plans
of care

NO privacy concerns

Some participants self-monitored parameters (e.qg.
blood pressure, weight) at home prior to enroliment.

Want to know how they could positively influence
wellness on individual level (e.g. specific
Interventions) and how they compared to peers



Focus group (cont.)

| like having the data recorded and printed out In
both graphic and tabul ar
Il n a phase | guess that
research project on myself, analyzing the data.

That was very encouraging to have those green
checks. | really enjoyed that.

It was so nice to be able to do that because you

donot have to have a set
| 1T ke youodre I n the mood
o h, I donot even feel | |

to do It.



Study Summary

Older adults embraced IT tools for wellness In
community setting

Regular feedback and data access were
valued

Correlations and data clusters identified,
allowing for reduction of data in future studies

Need for a connection with the community
neal th nurse and/ or re

nterest in programmatic activities around
oromoting wellness
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Leveraging Psychophysical Data In
Monitoring and Analyzing the States
of Badminton Players -A Pilot Study

TIAN Feng

Intelligence Engineering Lab, Institute of Software, Chinese
Academy of Sciences

9/14/2011



Pen-based Training Systems
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demo/Diving.avi




Data Required - for Badminton Players

A Amount of exercise
I  Traces of the athlete

I Physical Actions
A Body actions

I Running, jumping, falling forward

A Arm & wrist actions
T Smash, drive, backhand hit, flick

A Physical conditions
I Pulse, temperature, breathing

A Mental conditions
I ECG, EMG, Respiration



Current Problems of Data Acquisition

A The method to get data

I Blood collecting: by doctor, every week
A Time-consuming
A Danger and athletes are unwilling to do it frequently

I Pulse at morning: by doctor, every day

I Self marking: Players , every day
A Not accurate

A Can not get data when athletes are playing

I The most import data
A Amount of exercise (traces, physical actions)
A Physical condition
A Mental condition



Current Problems of Data Acquisition

A Can not let coaches understand the
current status of athletes

I Are there some relations between the
data collected and state of players?

| Can coaches plan some quick tactics
based on current states?

I Can coaches define right plans in future
to improve specific abilities of athletes?



Multi-modal Training Data Assistant

A Support data like traces, physical actions,
physical condition and mental conditions

A Support real-time data feedback when
playing
A Support statistical analysis of data
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Traces and physical
actions

--Camera,
accelerometers

i
A
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Physical data and

mental data
--Berkeley Tricorder

ECG, EMG, Pulse Oximetry,
Biolmpedance Respiration,
Accelerometers

-- http://reza.net/cms/uploads/1569346419 -naima.pdf



Data collecting and analyzing

A A pilot study
I 5 professional badminton players

I Three sessions each 3 mins
A warm-up exercises
A high-strength training activities
A 1 vs. 1 competition

I Data: ECG, EMG, Respiration
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Thank You!
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Feasibility and acceptance of
accelerometers In clinical and
epidemiological studies

Alexander Horsch

TechnischéJniversitatMinchen
[ Universiteteti Tromss
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Cystic Fibrosis (CF) Feasibility Study

A 10 stable patients

A MedizinischeKlinikinnenstadt(Dr. Fischer, LMU)
A 21 days wearing GT1M and RT3

A Daily simple questionnaire on health status

A 2 dropouts
A Only one woman accepted to participate

LMU



Reactions when asked to participate

Gender  Start Recruitment remarks

M 24.03 none

M 24.03 “I do not know what my girlfriend is going to think about me wearing
the sensors”

F Refused | “The sensors are too clumsy too wear at work.”

F Refused | “Cannot use red one beneath the tight trousers or the high shoes.
The grey one is too visible to wear”

M 24.03 none

M 25.03 "3 weeks Is too long. | will accept 1 week. Are the alarms in the
shops going to start because of the sensor?”

F Refused | “3 weeks is too long”

M Refused | “Going for a golf tournament for 10 days. Cannot use them because
of balance”

F Refused | "Having other complications from asthma. Physical activity very low”

F 25.03 none

M 31.03 “I have bad sleep, so the restless leg syndrome info is wvery
important”

M 01.04

M 02.04 “21 days is very long” Extensive explanation of the questionnaire
was needed

M 07.04 none

F 07.04 none

Fashion and comfort appear to be crucial for acceptability
of sensors, at least in a young population.



Did people accept the sensors?

A Hip sensor (RT3) with worst usability

A GT1M was used most of the dagasier than RT3, and it provided
information on restless leg syndrome

A Controls showed little interest in restless leg syndrome diagnostics



