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Detection of cognitive 
decline

• Mild Cognitive  
Impairment (MCI) 
• Transitional state  

between normal 
ageing and  
dementia 

• Goal: 
• Supporting early detection of MCI by unobtrusively 

detecting the elderly's behavioral anomalies at 
home
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The SECURE project

http://secure.ewlab.di.unimi.it

http://secure.ewlab.di.unimi.it
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State of the art

• Clinical diagnosis of  
MCI based on ADL 
scales 
• Interviews about the  

patient's ADL abilities

• Sporadic	
  evaluations	
  
• Reporting	
  biasissues:
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Pervasive computing  
can help

AcIvity	
  recogniIon	
  
• Based	
  on	
  the	
  use	
  of	
  sound,	
  image	
  and	
  scene	
   

recogniIon	
  soNware	
  

• Based	
  on	
  data	
  coming	
  from	
  different	
  sensors	
  
• Accelerometers	
  
• Body-­‐worn	
  sensors	
  
• Environmental	
  sensors	
  
• RFID	
  (objects'	
  use)	
  
• ...
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Our approach

SENSOR 
DATA

FABER 
ALGORITHMS 

MEDICAL 
MODELS

Difficulties in using the phone 
Details: 
• 2015-03-18 08:51 : Re-dialed multiple times 
• 2015-03-19 18:23 : Did not answer several calls 
• 2015-03-19 10:40:  Failed to place a call 
• …

ALERT

FINE-GRAINED DESCRIPTION OF THE ANOMALY

ELDERLY at home NEUROPSYCHOLOGIST

CLINICIAN
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Abnormal Behaviors
• Omission (e.g., forgetting to put water when preparing coffee) 
• Addition (e.g., retrieving milk from the fridge when not needed) 
• Commission 

(defined by neuropsychologists)
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Hybrid reasoning algorithms
SMART-HOME MONITORING SYSTEM

...PRESENCE 
SENSORS

CONTACT 
SENSORS

ENVIRONMENTAL 
SENSORS

CLINICAL 
KNOWLEDGE

BASE

definitions of
abnormal behaviors

SHORT-TERM 
ABNORMAL 
BEHAVIORS

short-term
anomalies

MCI models
and indicators

activity boundaries,
simple actions and

sensor events

FINE-GRAINED ABNORMAL BEHAVIOR 
RECOGNITION (SmartFABER)

HISTORY
OF PAST

BEHAVIORS

HISTORICAL BEHAVIOR ANALYSIS

LONG-TERM ABNORMAL BEHAVIORS
e-HealthCare 

Service

home-acquired sensor data
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A dashboard for clinicians
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Activities on the dashboard
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Validation in real homes

• 3 months of monitoring 

• Anomaly detection accuracy: 80% (F1=0,8)



Claudio Bettini - Assolombarda - 30 Novembre 2015

What are we offering
Expertise in  

• designing and implementing activity 
recognition algorithms 

• sensor data acquisition and management  

• data analysis  

• data privacy
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Thank you!


