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Technological Advancement 
The Science of Clothing 
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Smart Clothing 
Categories and Applications 

Military/Industrial Health/Wellness Infotainment Medical 

Geopositioning 

Environment 

Activity 

Functional Garments Fashion and Entertainment Activity Monitoring Measuring Vital Signs 

Activity Monitors 

Temperature 

Fitness & Heart Rate Monitors 

Communication Devices 

Light Sensor Displays 

Emotional Connections 

Blood Pressure Monitors 

Heart Rate 

Blood Pressure 

Respiration 

Body Temperature 



7 Smart Textiles 
What are smart textiles? 



8 

Smart Textiles 
Definition and Applications 

Embedded Circuits Conductive Fibers Strategic Sensors Communication Devices 
CuteCircuit Graphene Heddoko 



The embedded technology  
 
• Fiber based  

• Stretchable and flexible  

• Printed electronic 

1. Professor Steve Beeby  
Department of Electronics and Computer Science,  
University of Southhampton 

2. Sabri Sansoy 
CEO & Roboticist, Orchanic 
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3.  Northwestern University, Yonggang 
Huang and University of Illinois, John A 
Rogers.  



EMBEDDED 

SENSORS 
STRATEGIC 

http://www.heddoko.com/ergonomics/ 





http://www.hexoskin.com/ 







Adaptive 
Phase Change 
Materials 

http://www.uniqlo.com/lab/heattech/us/ 





Smart 
Garments 
BIOMEDICAL 
Applications 

http://hankypancreas.com/ 



Seamless 
Integration 

http://paulinevandongen.nl/news/vigour/ 



Responsive 
Physiological 

https://halleyprofita.wordpress.com/projects/ 
LightWear 







 
Challenges: Evaluation Gaps of Wearables (E-textile) 
 

• Device weight 

• Product and display size  

• Battery run-time  

• Battery charging (how often, how long)  

• Energy harvesting  

• Washability  

• Toxic/Chemical elements 

• Water Resistance  

• Mechanical control, display, speech and general operation control, audio feedback controls, touch 

operated controls  

• Conductive fibers (usually metal based to human sweat)  

• Stretchability and flexibility  

• Connectivity between the processor or the electronic component and the fiber or printed circuits  
 
 
 

*presented by Professor Jesse Jur, North Carolina University, at the 2017 IFAI conference in New Orleans 
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International 
Telecommunications  
Union  

Standarized Testing  

Work in process to create standards for textiles with electronics 

embedded in them.  To offer a roadmap for companies who want 

to develop e or smart textiles.  
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