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Motivation 
Falls are considered the main cause of 

fear and loss of independence among 

the elderly population. Falls are also a 

major source of morbidity, disability 

and health care utilization in older 

patients, representing 40% of all injury 

deaths.  

The World Health Organization (WHO) 

has estimated that more than one third 

of people aged over 65 years old fall 

each year.  

The delay between the fall and the 

moment when appropriate aid is 

provided has been found to be related 

with higher morbidity and mortality 

rates. Reliable fall detection and 

emergency assistance notification are 

essential to provide adequate care and 
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avoid major consequences. Therefore, 

the ability to automatically detect these 

fall events could help reducing the 

response time and significantly improve 

the prognosis of fall victims. The 

smartphone-based fall detection 

developed aims to automatically report 

fall events directly to caregivers, 

improving the effectiveness of the 

medical care provided. 

Concept 
The fall detection algorithm developed 

aims to identify dangerous fall events 

and consequently alert emergency 

contacts when the user does not 

recover. 

The data from the smartphone built-in 

accelerometer is continuously screened 

when the phone is in the user’s belt or 

Contact 

Rua Alfredo Allen, 455 

4200-135 Porto, Portugal 

 

+351 220 430 300 

info@fraunhofer.pt 

www.fraunhofer.pt 

FALL DETECT 
SMARTPHONE-BASED FALL DETECTION 

Flow of events upon fall detection in the smartphone application. 
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pocket. Upon the detection of a fall 

event, the user’s location is tracked and 

SMS and email notifications are sent to 

a set of contacts. 

Fall Detection 
The smartphone accelerometer 

information is continuously analyzed in 

order to recognize dangerous fall 

events from which the user is not able 

to recover. Once a fall event is detected 

by the system, it will launch a sound 

alert for 30s so that, if there is 

someone nearby, assistance may be 

provided faster. If the alarm is not 

canceled within those 30s, the 

emergency contacts of the user will be 

alerted via SMS and email. The alert 

message sent contains information 

regarding the user’s current location. 

Smartphones are considered personal 

objects and are therefore less obtrusive 

then dedicated external sensors. 

Furthermore, this project has shown 

that mobile phones can be a viable 

wearable sensor for fall detection, even 

when used normally without any 
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special positioning concerns, avoiding 

the need to impose the usage of other 

devices. 

The use of a smartphone allows an 

immediate response to the fall event, 

using its additional communication and 

localization capabilities to automatically 

send an alarm with location 

information to a set of contacts. 

Fall detection and automatic alert and 

notification contribute to increase the 

confidence and independence of the 

elderly users.  

Illustration of an accidental 
fall event. 

Fig3. 

Acceleration signal during a fall.  

Smartphone-based 

fall detection 

The use of a smartphone 

allows an immediate 

response to the fall 

event, using its additional 

communication and 

localization capabilities to 

automatically send an 

alarm with location 

information to a set of 

contacts. 
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