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Health and Elderly Care

Context The Concept of
A Aging Population Personal Health Systems
A Health Costs (Social Security Sustainability) l
A Quality of Life Late 1990s
A Home-Treatment and Monitoring l
Personal Health Systems Incubation of the Awareness of
the Social Challenge
Involves: A complex Problem l
ASensors (Fundamental Science)
A Sensor Networks Science and Technology Drive
A Signal Processing (Yet in a Mostly Latent Basis)
A Powering
A Communications  (Wireless) < nlichesisinn Anseedi
A Information Systems
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Health and Elderly Care

i Sensors
FIpRIEE Biochemical
A Respiratory Rate Two Types
B HEErn [REne A Oxygen Saturation in Blood
A Blood Pressure ASkin Properties
A Body Fluid Analytes
A Movement (sweat, glucos
A Electroencephalogram (EEG)|] | ...
A Electrocardiogram (ECG) l
Sensor Issue More Complex
A Sensitivity to a Specific Measurand (In general Requires a
A Cross-Sensitivity/Environment Biochemical/Physical
A Telemetry Channel Interface)
A Powering (The Sensor Core Detects
A Signal Processing (Remote/Local) a Physical Parameter)
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Health and Elderly Care

Sensors to
Acquire Physiological
Signals

The Notable Example of the Smart Vest Approach
Personal Health Systems sl - APPIRe

|

Multiple Sensors (Equal/Different)

!

Wiring (Signal, Powering)

Wireless Transmission
Smart Vest

Wearable data —
acquisition & processing Remote Monitoring
hardware Station

wmp Wiring (Signal, Powering) Can be Shared

Wireless to Each Sensor (?) Between Different Sensors?

Most of the Developments in this Area

What Sensing Technologies? ) _ )
are Based in MEMs/Microelectronics

Electric/Electromechanic Pa— l

Based Approaches Evolution to Nanosystems
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Health and Elderly Care

The Interesting Case of the Optical Fibre

The Backbone of the Communications Revolution

|

A Intensity
But Also an Excellent Sensing Element A Phase
A Wavelength
“ Several Degrees of Freedom A Polarization

A Wavelength

Optical Fibre Sensing Technology

The Crucial Point:

The Fibreis Simultaneously

Sensor and Communication Channel

No Telemetry Channel is Required

“ Intrinsic Potential for Sensor Multiplexing
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Health and Elderly Care

Fibre Optic Sensors

Single-point sensor Fibgr ——— Distributed Measurement
/I A
Sensing element _ I
Multi-point (quasi-distributed) sensor Q\rﬁ Sk componants | Stokes components >
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e | —/
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Health and Elderly Care

Fibre Optic Sensors

Many Topologies and Addressing Possibilities

Multiplexing of Point Sensors (One or Several Measurands)

Optica Source ; ; - Fibre Coupler
pt + Fibre Coupler Fibre Coupler Optical

(3 tical | gy
Optoelectronic \_/ Amplification
Conditioning Circulator
Su Sa S St

—— Optical Fibre

Electrical Wire

Detection and
Optoelectronics Agressive
Processing

Environment

, ADense Networking of Sensors
Important Points

ANo Telemetry Channel Limitations

A Distance
A Bandwidth
é .
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Health and Elderly Care

Personal Health Systems

Optical Fibre Sensing
+
Wireless Out -Body Communication

s .

L
e/

e
3
ie
Wearable data ——
acquisition hardware
w_
mmuni

- [’Eﬂ An Almost (?) Ideal Combination

Remote Monitoring
Station

Why Not More Developed?
Optical fibre Sensing —— Strong Link to the Optical
R&D Community Communication R&D Community
The Other Way - Deficient Awareness of the Personal D
Around Health Systems Problematic (Community)?
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