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Technological Advancement

The Science of Clothing
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OUTERWEAR

Embedded sensor
technology in Quterwear
may allow for use in
multple contexts

PULLOVERS

sensors in the form of
wire lechnology worn
closer to the skin. via
washable soft wireframes.

BOTTOMS
Hidden pocket sensors

may allow for adaptable
SenSor positioning.

ABLING TECHNOLOGIES




Smart Clothing

Categories and Applications

dih »

Military/Industrial Health/Wellness

Functional Garments Activity Monitoring
Geopositioning Activity Monitors
Environment Temperature
Activity Fitness & Heart Rate Monitors

2

Medical

Measuring Vital Signs

Blood Pressure Monitors
Heart Rate
Blood Pressure
Respiration

Body Temperature

y*@

Infotainment

Fashion and Entertainment

Communication Devices
Light Sensor Displays

Emotional Connections



Smart Textiles

What are smart textiles?




Smart Textiles

Definition and Applications
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Embedded Circuits

Conductive Fibers
CuteCircuit

Strategic Sensors
Graphene

Communication Devices
Heddoko
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The embedded technology

 Fiber based
e Stretchable and flexible

 Printed electronic

Covering fibres (e.g.
polyester, cotton, wool)

Packing fibres

External electrical
interconnects

Top flexible encapsulating film

Carrier yarn (e.g. Zylon)

Flexible substrate with conductive
interconnects

1. Professor Steve Beeby 2. Sabri Sansoy 3. Northwestern University, Yonggang
Department of Electronics and Computer Science, CEO & Roboaticist, Orchanic Huang and University of lllinois, John A

University of Southhampton Rogers.




EMBEDDED
STRATEGIC

SENSORS

http://www.heddoko.com/ergonomics/
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MEARABLE BODY METRICS
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Figure-flattering cups

with removable pg ads ,

Wide ladder straps adjust
Soft and flexible underwire
embedded in

to your fluctuating body

. - --ulnl.lll . JEE S .-.II_-._I..I._I._I._.._._..I.-
N R R R R R R R R R R R R R R R R R R R R R R R R R R N R R N R R R N R R R R R R R R R R RRRRRRERERE Y

R A R R R R R R R R R R AR R R NN N N NN N RN NN NN RN N R R R RN REREEEEEEEEEE

The ultimate running bra
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Accelerometer
e Headbands
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. ) Camera clips
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H‘ﬂ,k Smartwatches
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"I' Sensors embedded in clothing
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Alcimeter

Digital camera
Electrocardiogram
Electromyograph

Electroencephalogranm

Electrodermograph

Location GPS

Microphone
Oximeter

Bluetooth proximity

Pressure

Thermometer
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Adaptive
Phase Change
Materials

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



Fashion Institute of
Stte University of New York

MINISTRY

OF SUPPLY

Apollo fabric is truly born from space: Made with
the same Phase Change Marterials NASA Invented

to control an astronauts’ body temperature in
spaceflight, this hyper-breathable knit is 14x more
breathable than traditional cotton shirting. It
regulates your core temperature [n real-time,
providing yvou with the confidence to perform all
day long

« B5T% PCM-=infusedPolyvester 43% Polyester

« Hyperoreatnable

« Phase Change Materials

» Stretch Knit

» Molsture Wicking

« Wrinkle Resisrant

« Machine wash, tumble dry

« Jafe todry clean
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CELLIANT PUTS BODY
HEAT BACK TO WORK. §&&

Most other textiles either trap or vent body heat. .

Celliant technology goes beyond —turning 0 0 4
energy that is normally wasted into infrared . .
light. SN
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Smart
Garments

BIOMEDICAL
Applications

N

http://hankypancreas.com/



Seamless
Integration

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




CONNECTED
WELL-BEING

I
Pulse vesee 4

Gquese vestD Aulism Compression pulse garme :
Fiment and monitoring sy

and monAoring sysbers
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O roston matmear

Challenges: Evaluation Gaps of Wearables (E-textile)

 Device weight

 Product and display size

e Battery run-time

e Battery charging (how often, how long)

 Energy harvesting

o Washability

e Toxic/Chemical elements

 Water Resistance

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

e 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




PRIMARY RESEARCH
QUESTIONS

How might a patient
want to interact
with these enhanced technologies?

INTERVIEW WORK-

What do they want these products
to do for them,
and
with them?

YM SMART
I'M THE SHIRT

NOT THE
HUMAN

HELP COUTURE™: SMART GARMENTS AS ENABLING TECHNOLOGIES HELP COUTURE™: SMART GARMENTS AS ENABLING TECHNOLOGIES




Critical
Cultural Theory

Mediating Effects of

Loy et 10 Chronic lliness
3 Health and

Aesthetics
s Wellness

Functionality

Construction

ethods lonitoring
. | \A O d e S _ IEJIIlE"-.-"iCEE- )
of Desior

User

Sysadel Applications -
of Communigation for DE‘EiE] .

The World of Wearabl :

Context

Technology:

Enabling
Understandings
Generating a Blueprint
Crentli for Potential Applications
fonnactions Evaluating Contexts of Use
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INSPIRATIONS

- EMPOWERING
et morene | e, | [ s AND

ENABLING

WEARABLE TECH

1'm witl

patient
&

family

HELP COUTURE™: SMART GARMENTS AS ENABLING TECHNOLOGIES HELP COUTURE™: SMART GARMENTS AS ENABLING TECHNOLOGIES
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INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

International
Telecommunications
Union

<ol |nternational

Iso Organization for

N2 2l Standardization

Cpc,
& IEEE

“un’
INTERNATIONAL
Standards Worldwide

American Association of
Textile Chemists and Colorists

#® The International Association for Textile Professionals

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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