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Objectives 

 Adapt the society to aging with significant growth of the population over 65 

years and the desire of the seniors to age at home 

 

 

 Fight against the isolation that is a factor of insecurity for the senior and his 

family 

 

 

 Enable seniors to live longer in their homes by detecting early fragilities 

 

 

 Provide caregivers structures indicators to get better visibility on their 

actions and adapt their the time for the senior 
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Environment specifications 
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Installation of motion sensors in the housing rooms, 

measuring the activity in semi-real time 



From sensors to data 
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Raspberry & Fibaro 
9 months of use 

Advantages 

- multi-sensors : motion, 

luminescence, temperature, 

accelerometer 
 

- open-source + Zwave 
 

- low cost 
 

- lot supplier in home 

automation area 

 

Disadvantages 

- need 3G modem 
 

- need acquisition protocol 
 

- battery consummation not 

mastered 
 

- parametrization not stable 
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Available data 

Each infrared sensor installed in a room provides event data. 

 

 

 

 

 

 

 

 

 

 

 

 

Example of event data on a day for two distinct environments 
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Method description 
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3) We suppose that: 

 

 The wake up time is the first period of β consecutive periods 

where there are at least α signals “on”. 

 

 

 

 

 

2) We count for each period the number of signal « on ». 

4) We get a model of parameters (α, β). 

5) After evaluating different parameters, we observe that even if the seniors 

have some habits, they don't have the same habits. So we need an 

adaptive approach. 

 

6) We then use the maximum likelihood estimation (MLE) method to define a 

couple of estimators (α’, β’) for each environment. 
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Constraints & Questions 

Permanent constraints:  
 

- Only isolated person in the home can being followed 
 

- Only the principal rooms are equipped 

 

Transients changes: 
 

- Faulty sensors: misplaced or broken 
 

- Holidays 
 

- Hospitalizations / day hospitalizations 

 

Difficult and remaining questions: 
 

- What is the learning period ? 
 

- What is the frequency of re-learning ? 
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Conclusion & Perspectives 

- The V1 of PREDICAL is almost finalized 

- Actimetry: 

- wake up time / bed time 

- absence time 

- rest time 

- movement cumulative time 

- Real time monitoring: 

- detect the periods of inactivity statistically abnormal 

- awake or not 

- absence or not 
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- rest time 

- movement cumulative time 
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- Perspective for the next version 

- Actimetry: 

- detect a visit 

- Prevention: 

- detect deviant behavior in the time 

- measure a return of hospitalization 
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