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FullyWireless Insoles 
for Monitoring

FallriskIndex(FRI)
Joint Medical + ICT R&D Experience in the framework of the FP7 

European Project Wiisel (www.wiisel.eu)

Jordi Carrabina(jordi.carrabina@uab.cat)



ÅTitle: Wireless Insole for Independent and Safe Elderly Living

ÅPeriod: 1/9/2013 to 31/3/2015

ÅBudget: 3.9Mϵ(2.9Mϵfunding)

ÅWeb site: www.wiisel.eu

ÅLeader: CETEMMSA (now EURECAT)

Å8 partners + 3 subcontractors

WIISEL (FP7 ςICT) Project Facts & Figures
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Addressed Challenge

ÅBuilda flexibleresearch tool to collect and analyze 
gait data from real usersand correlate parameters 
related with the risk of falls from the elderly 
population.
ÅContinuous monitoring of elderly people through a sensor 

insole connected to a data analysis system

ÅFallrisk assessment through data analysis and Pattern 
recognition

ÅR&D moved the concept up to TRL5-6*

ÅPlanning a new generation of wearable ICT products
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TRL = Technology Readiness Level
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(1) HomeSafe/ GoSafe
Philips (pendant)

(2) MoveMonitor
McRoberts(belt)

(3) Fall Detector 
Chubb (Wrist Worn) 

Commercial Solutions for Wireless Motion Detection & 
Gait Analysis



WIISEL WirelessInsoles
Electronics
14 pressuresensors
3D Gyroscope/Accelerometer
Flexible PCB
Semiflexible Battery
Bluetooth low energy4.0
Qi Inductivecharge

Material layers: 
Artificial leather    Ą
Pressure Sensors+PUĄ
EVA+Electroniclayer   Ą
Rigid fiber Ą

EVA Ą

+

+

+
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ÅA wearable and unobtrusive sensing insole
ïEasy to wear, connect to smartphone, know status, recharge. 

ÅContinuously captures gait and balancedata:
stride time, single support time, swing time, double support time, cadence, nº 
steps per day, stride length, gait speed, heel acceleration slope, maximum 
pressure values on heel and toe.  

ÅTo obtaingLarge data-base (big data)
ïReal-life & long-term data monitoring

ÅWith a highly parameterized Fall detection algorithm

ÅThat allows a Personalized Fall Risk Index (FRI) 

SystemDescription



Patient/Clinician
User Experience 
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Utility: Validation

ÅRefers to the ability of the product to perform a task

ÅElderly volunteers at 3 clinician sites

ÅAddressed aims: 
(1) Assess the comfort and durabilityof the insole,
(2) evaluate the functionality in collecting gait data,
(3) measure & recognition of  walking patterns, activity and sedentary periods 

and to identify risky behaviors, 
όпύ ŀǎǎŜǎǎ ǘƘŜ ǳǎŜǊǎΩ ŦŜŀǎƛōƛƭƛǘȅ ǘƻ operate at home 
(5) evaluate the usability

Å2 clinical phases: 
ÅPilot: 3 days of assessment(1 in a laboratory + 2 at home)
ÅValidation: ~2 weeks for ǇŀǘƛŜƴǘΩǎ daily living with weak support



ÅExtent to which a system, product or service can be 
used by specified users to achieve specified goals 
with effectiveness, efficiency and satisfaction in a 
specified context of use

ÅPatient : Comfort Wearing Insoles + Smartphone 
Å6 experts carried out an ergonomic inspection of insoles

Å10 volunteers carried out a controlled comfort study

ÅApp UI Evolution
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Usability: Patients



ÅClinicians:
ÅComplete collection of gait parameters

ÅRobust against Connection breaks 

ÅFall detectionwithout falsepositives

ÅNew FRI with sensitivity parameters

ÅwŜǎǳƭǘǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ άƎƻƭŘέ {ǘŀƴŘŀǊŘǎ

ÅBig Data Architecture for parallel uploads

ÅIndividual Fact sheet

11

Usability: Clinicians
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Å�”����like the way the product looks and feels�•
ÅExpertsWIISEL Surveys: Interest

Desirability: Clinicians
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0% 20% 40% 60% 80% 100%

Constant monitoring system

Analysis framework for
research in gait

Real life and long term human
gait data               (only on-é

Fall risk index

Fall detection algorithm

Not at all interested Interested Very interested
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Clinician expert in gait and
posture assessment

Expert in wearable technologies

Researcher in the field of fall
detection-prevention

Researcher in the field of gait and
posture analisys

Other


