
Gait shear and plantar pressure 

Physical rehabilitation critical parameters monitor:

Important
information for the
evaluation of foot
structure and health
status.

Detection of
anomalies
related to the
spine.

Robot assistance
in rehabilitation
aid.

Detection of risk
alerts for the
occurrence of
ulcers in people
with diabetes

ulcer

Flexibility, small size; light weight; Ability to multiplex (sensing 

networks); Accuracy, low sensitivity drift; Biocompatible, easy to 

sterilize; Immunity to electromagnetic interference; electrically 

isolated/ intrinsically safer.

Fragility; Instability; Inconsistent feedback; Magnetically

susceptible; Humidity/water failure; Electrically active.

Electronic or imaging devices drawbacks

OFS e-Health based solution advantages:

Background and challenges

Description and main innovation

Achievements

Optical fiber sensors for e-Health architectures

PD/BD/142787/2018 (DAEPHYS)

Optical Components and Subsystems

IT-Aveiro

 Development and implementation of shoe insoles and platforms

instrumented with fiber Bragg grating sensors for foot plantar pressure

and shear gait analysis;

 Clinical validation of the equipments.

Cloud

Interrogation 

System

Developed work 
Insole with simultaneous plantar pressure and shear stress sensors:

Plantar pressure and shear in P2

Insole with 10 FBGsSensor-cell with 2 FBGs

Secure and efficient 

wireless connections

Instrumented 

insole 

Future work 

 Improve sensor cells for better sensitivities and lower 

production complexity.

 Implementation of improved sensor-cells in the insoles.

Instrumented insole Instrumented platform 

 Development of platforms with fiber optic 

sensors to measure plantar pressure.

Future work To measure the parameters in the doctor’s 

office.

To ubiquitously measure the 2 parameters.

Goals:

Optical 

fiber

Resulting partnerships and submitted 

projects

 IT-internal project WeHope (IT-Av & IT-

Lx)

 FCT (I3N/UA, Hospital Baixo Vouga)

Optical 

fiber
PLA

FBG1

FBG2

Cavity filled with 

epoxy resin

Gap

Bio-inspired sensor-cell to measure simultaneously 

plantar pressure and shear to implement in the insoles:

FBG

P1

P2 P3

P4
P5

FBG1FBG2
5.5 mm
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