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Datum  | 2 

The population pyramid (Germany) 

http://www.destatis.de/bevoelkerungspyramide/ 

Animation about 

the evolution of the 

population pyramid 

from 1965 to 2050 

 

 

2005: 60+ generation  

represents 25% of the 

population 

 

2030: 60+ generation 

represents 37% of the 

population 

http://www.destatis.de/bevoelkerungspyramide/


Evolution of care demand until 2030 (Germany) 

 

• 2005: 

33 % of the care 

patients are older 

than 85 years 

 

 

• 2030: 

48 % of the care 

patients are older 

than 85 years 
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Hospitalization 

Care 
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Challenge: self-management 
Assisting elderly people by the mean of intelligent technology 

Live independently at 

home for longer. Get well and stay healthy. 

Be safe on the go. 
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Challenge: self-management 
Assisting elderly people by the mean of intelligent technology 

 

 

Live independently at 

home for longer. Get well and stay healthy. 

Be safe on the go. 
Maintaining older  

people's standard  

of living from an 

 economic, health  

and social  

perspective. 
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Challenge: self-management 
Assisting elderly people by the mean of intelligent technology 

Live independently at 

home for longer. Get well and stay healthy. 

Be safe on the go. 



Identification of essential factors of health 
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Cress E et al. 2004 



Cress E et al. 

Med Sci Sports Exerc 2004 

Benefits of physical activity 

• An incredible medicine:  

Physical activity 

 
• „Walking is man„s  

best medicine“ Hippocrates 

 

 

• Many studies demonstrated the 

benefits of physical activity  



Myers  J. et al, NEJM 2002; 346: 793-801 

Benefits of physical activity – chronic disease 

MET = Metabolic Equivalent of Task 



Estimated cost of physical inactivity about €150–300 per citizen per 

year (WHO Europe report 2006) 

Physical activity statistics 



Physical activity 

• Balanced physical activities are essential for well-aging 

• But: aging  less physical activity  

Report The State of Aging and Health in America 2007 
Centers for Disease Control and Prevention - U.S. Department of Health and Human Services 

Prevalence of no leisure-
time physical activity 
increases as Americans age 



Physician & clinician perspective 

• Physical training is an unique poly-pill ! 

 

• It must and it can be always 

• used in primary prevention  

• prescribed in case of chronic disease 

• prescribed in aging ++ 

 

• Physical training must be performed  

• after education by a professional people  

• in safety conditions 

• after physical and medical evaluation 

• with an individual program Dr. Francois Carre of Rennes University Hospital 



Laboratory systems  

(VO2 testing) 

Monitoring of physical activity: no appropriate technology 

Step-counters, 

pedometers 

Questionnaires 

Costly & 

not usable 

Coarse & only 

walking 
Subjective 



PAMAP: Physical Activity Monitoring for Aging People 

• The basic idea 

• On-body sensor network  

(accelerometers, gyroscopes, …) 

• Bio-mechanical model of the body 

 

• Musculoskeletal motion analysis 

 

• To infer the muscle activity, and then  

• To compare actual and targeted  

user‟s physical activity 



Visual-inertial (body) motion capture 

IMUs at strategic  
positions on body  

(accelerations, angular rates) 

Joint configuration and kinematics 

Kinematic body model  
(forward kinematic equations) 



The body sensor network 



Use Case: physical rehabilitation @ home 



Use Case: over-day activity monitoring 
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Use Case: over-day activity monitoring 

 

• Monitor general activity level and  

walking distance 

 

• Activity level based on kinetic energy 

 

• Rough activity level based on MET  

(Metabolic Equivalent of Task) tables 

 

• Alternative to inaccurate questionnaires and 

pedometers 

Aminian 2004 



Use Case: over-day activity monitoring 

20 

11/9/2010 

Overall performance – recognition rate: 97.00% 
(with higher-level body model) 

● Body model significantly improves the recognition rate:  

● Cycling (92.61% → 98.43%) 

● Nordic walking (84.83% → 91.43%) 

Confusion matrix of the  
signal-oriented activity classification 

Confusion matrix of the  
combined (signal + model)  activity 

classification 



Information platform 



Users and usability 

• Users with different needs: elderly, clinicians  

• User acceptance and usability  

• Platform for motivation and collaboration 
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Challenge: self-management 
Assisting elderly people by the mean of intelligent technology 

Live independently at 

home for longer. Get well and stay healthy. 

Be safe on the go. 



BAALL – Bremen Ambient Assisted Living Lab 

• Fully equipped appartment for elderly people 

24 

Fotos: © raumplus 



BAALL – Goals 

• To provide a fully functional apartment for 2 persons 

• Usability test for „everyday life“ 

 

• “AAL-Ready” paradigm 

• A building-block approach: upgrade, modify the 

home environment depending on the needs 

• Step by step equipment of the living environment 

• Standardisation and interoperability 

 

• Seniors at home 

• Hidden technology (invisible computer) 

• Natural interaction 

25 



BAALL – Four technological domains 

• Mobility-assistance 
• Intelligent Walker „Rolland“ 

• Intelligent Wheelchair 

 

• Smart environment 
• Building automation, advanced services 

• Interoperability, safety 

 

• Intelligent furniture 
• Configurable kitchen elements, ... 

• Doors, bed, bathroom ... 

 

• Advanced interaction 
• Speech and dialogue 

• Touchscreen 

26 



BAALL – Exemplary scenario 

27 
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Challenge: self-management 
Assisting elderly people by the mean of intelligent technology 

Live independently at 

home for longer. Get well and stay healthy. 

Be safe on the go. 
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Summary 
SmartSenior addresses the full range of needs of older people. 

Based on: Eyman et al.: The Cloud of Care: Ein Bezugsrahmen für die Integration von Technologie und 

Dienstleistung im Ambient Assisted Living 

•Mobility 

•Finding things / places 

•Feeling safe  

•Building automation 

•Staying in touch 

• Infotainment 

•Getting dressed 

•Eating, cooking,  

drinking 

•Taking medicine 

•Shopping  

•Cleaning 

•Fitness / training 

•Prevention 

•Treatment  

•Rehabilitation  

•After-care 

•Care  

•Assistance  

• Identification  

•Prediction  

•Prevention 

Be safe  

on the go. 

Live independently at home 

for longer. 

Get well and 

stay healthy. 

Comfort Independence Emergency Medicine 
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SmartSenior architecture. 

Tele- 

medical  

support 

Comprehensive interaction concept  

and user interface design Medical data 

SmartSenior range of services  

In the home 

Domestic 

appliances 

Ambient 

sensors 

TV as central  

service portal 
AAL services platform 

Care at 

home 

On the go: 

Comprehensive  

emergency assistance 

Smart- 

phone 

Other providers 

Other services 

Sensors worn 

on the body 

Sensors worn 

on the body Med-I- 

Box 

Equipment for  

med. applications 

Doctors,  

therapists, 

rehab. facilities, 

clinics 

Vehicle 

systems (e.g. 

emergency  

stop) 

Sensors  

in the car 

Telemedical services platform 
Home 

Gateway 
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Consortium. 
Partners. 

* As associated partners 

Research Health 

service providers 

Manufacturers of 

sensor systems and 

medical equipment 

Information 

technology 

Infrastructure 

and  

network providers 

Mobility 

service providers 

Health & care  

insurance  

companies * 

Care and  

support  

providers 

Manufacturers of  

household  

appliances * 

Housing 

industry 

* * 
* 

In negotiations 

with others. 

In negotiations 

with others. 



Thank you! 
 

More under: 

 av.dfki.de 

 stricker@dfki.de 

And: 

www.pamap.org 

www.baall.net 

www.smart-senior.de 

 

 

 

http://www.dfki.de/
http://www.pamap.org/
http://www.baall.net/
http://www.smart-senior.de/
http://www.smart-senior.de/
http://www.smart-senior.de/

