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Context 

 STRESSORS

Altered Autonomous 

Nervous System(ANS) : 
Altered hyperemia, 
Low tissue oxygenation, 

Reduced capillary 
closure, Incontinence, 

Altered Baseline 

status : Damage 
Tissue properties 
(strength, elasticity)  

&  Peripheral 
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WP1. Characterization of T-SCI 
persons and healthy patterns 



Task 1.1. Sensor Selection 
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Signals correlation during oxygen  
reduction 

Sensors: 
-Laser Doppler 
-Pulse Oxymetry 
-p02 Transcutaenous 
-Spectrometry Impedance 

Reactive Hyperaemia 
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Task 1.2. Healthy movements 
Applied Controlled Pressures 

Pressure Map sitting (SCI ςleft, Healthy-  right) 
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Task 1.3. SCI Physiological response 
Repositioning positions 

3-D Shape of buttocks 

FES system of BerkelBike 
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Task 1.4. SCI needs 

METHODOLOGY WITH 
USERS

ÅDiary study

ÅFocus Group

METHODOLOGY WITH 
CAREGIVERS

ÅFocus Group

METHODOLOGY WITH 
PROFESSIONALS

ÅBraindrawing

ÅOnline Survey

User Centred Design Methodology 
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WP2. Requirements of PUMA 
system 



Task 2.1. Medical Standards 
TYPE OF INFORMATION 
1. Security and functional requirements 
2. Standard Tests 
3. CE mark and Medical Classification  & Certification 
4. List of European and National Standards 

ANALYZED PRODUCTS 
1. Powered tilt wheelchair 
2. Alternating Cushion 
3. FES and monitoring pants 
4. Control Unit 
5. Communication protocols 
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Task 2.2. Smart Textile 

Temperature and 
Humidity Comfort 

Requirements 
1. Pressure Sensors 
2. Temperature and Humidity Sensors 
3. Impedance Sensors 
4. FES electrodes 
5. General requirements of the pant 
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Task 2.3. Repositioning 
Tilting-Reclining
COMFORT & RANGE OF MOVEMENTS

Up-right posture

Intermediateposture

Relax posture

MAXIMUM 
RELAX AREA

SLIP-FREE AREA

BACK-REST ANGLE

SEAT ANGLE

Safeposition

Mediumposition

Criticalposition

Repositioning positions Pump structure of 
dynamic cushion 
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Task 2.4. User Interface 

PU risk

Actuation Strategies
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Configuration 
Menu:
-Tilt  inclination
-Cushion pressure 
& zone
-FES patterns & 
zone

OK

Initial Proposal (Embedded on wheelchair joystick 

Final Proposal  
(Smartphone application) 
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