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DESIGNING WEARABLE ELECTRONIC TEXTILES
FOR INTERACTION, INTROSPECTION, AND INQUIRY



WHAT ARE?

ELECTRONIC TEXTILES

E-textiles are textiles with embedded electronics/digital
components (including small computers)




Source: http://youtu.be/6ydeYOtTtF4







The Printing Dress . .
Asta Roseway
Microsoft Research

CARRIE UNDERWOOD'S DRESS
2013 GRAMMY AWARDS
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FLUTTER

DESIGNERS: HALLEY PROFITA, NICHOLAS FARROW,, NIKOLAUS CORRELL
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Microphone

Flutters in

/ direction of

sound

Vibration motors

Source: IWSC2012



ELECTRO-MECHANICAL DRESS

DESIGNER: HUSSEIN CHALAYAN







LEARNING

e
o SOCIAL INTERACTIONS
o HEALTH & WELLNESS
o ACTIVITY TRACKING
o PLAY

o INTROSPECTION

o PERSONAL EXPRESSION
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We wanted to flip this on its head...



WHAT IF OUR CLOTHES COULD
SHOW HOw FAST
WE RUN?




Social Fabric Fitness

HOW WOULD A SEMI-
PUBLIC DISPLAY CHANGE
THE EXPERIENCE OF
RUNNING?

WOULD RUNNERS FEEL

OR ADDITIONAL
2?

COULD THE ﬂISPLAYS BE
USED 'EO SUPPQRT
OR IN ! NING GRO 17";?‘ .?*??



THREE PROTOTYPES

SFF
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Prototype#3

Prototype#2

Prototype#1

We created three flexible prototypes, which differed in display

technology, resolution, viewability, weight



@rUﬂkeeper Get the App Upgrade Blog Support Store Sign Up

Everyone. Every run.

Join the running community that helps people

get out the door and stick with running forever.

< Learn More >

ot Comncn OF

L

45 million runners strong

Welcome to the community!

4

Jordan, 24 Kaylyn, 26 Derek, 45
Waterlooville, U.K. Cambridge, MA Lexington, VA
‘I love that | can look through my ‘I love how user friendly "Runkeeper helps me set and
Runkeeper app to see the progress Runkeeper is. From training plans reach my goals, motivating me to
| have made.” to workouts, it makes organizing stay ahead of my family history of

my runs a breeze.” poor health.”



SFF: DATA

TIME 8:31

Total Run Time i 52 43 e
G000 i

Heart Rate ® ¥ 132 60-70% (Weight Control)

DISTANCE CURRENT PACE

Total Run Distance 4.5 O-37 @s Current Running Pace

MILES




Flexible PCB
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e-Ink Display




Worked with Alpha Hardware from Erogear
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Extremely Flexible/Lightweight
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Pilot Studies

Ran ~10 pilots with displays




Pilot Studies

Prototypes 1 & 2
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Prototype 3 ;



SFF: PROTOTYPE #3 PERFORMED BEST IN PILOTS
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SFF: FINAL VISUALIZATIONS




Social Goal

Goal-based Visualization for Group
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STUDY I: EXISTING RUNNING GROUPS
10 GROUPS; 52 INDIVIDUALS (35 FEM

sind 2008 - ,*w R
P N - S, N 5 N
i 27 A - R - S
P P . rys 3 ) T

~ 5 >, "




STUDY II: RACE DEPLOYMENTS
4 INDIVIDUALS (1 FEMALE)

Male, 34 ~ Female, 33 Male, 26 Male, 18
Target Pace: 6:10 Target Pace: 8:20 Target Pace: 7:45 Target Pace: 8:30
County 8K County 8K Labor Day 10K Labor Day 10K



Race Deployment

Competitive Interactions



FIELD STUDY RESULTS
DATA AWARENESS; ALL (N=52)

‘It made me more aware
of our pacing and kept me

more focused on the run:”
-G/2P2-W



N FIELD STUDY RESULTS
O MOTIVATION; ALL (N=52)

/]

Made me teel like I was pushing
my efforts, which is good.”
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Motivated me to go faster than
the pace displayed.”
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Potential Dichotomy
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Increased motivation
vs. increased anxiety

 SFF Externalizes
Performance
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Source: http://www.erogear.com/



SOCIAL FABRIC

FITNESS



BODYVIS



WHAT IF OUR CLOTHES
REVEALED HOW OUR
BODY'S FUNCTIONED?

HOW COULD THIS

THE WAY

ABOUT AND UNDERSTAND
THEIR BODIES?

COULD A T-SHIRT BE A
PLATFORM FOR
EXPERIMENTATION AND
INQUIRY



“Does my heart beat faster when
running vs. reading a book? Why?”

“How does food travel
through my body?”




The heart and lungs visualize wearers' live heart and breathing rate.



BODYVIS



ILIKETHISSHIRT
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What's on your mind?

8 sarita Yardi Schoenebeck
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Reposted my anonymous prof yaks on the UW campus and they were all
immediately downvoted. | guess UW students don't want faculty in their Yik
Yak. | blame James Fogarty

Like - Comment
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PEOPLE LIKE THIS SHIRT

HOW CAN WE
TRANSLATE THESE
LIGHTWEIGHT SOCIAL
INTERACTIONS INTO
THE PHYSICAL
WORLD?

WHAT DOES IT MEAN
TO IMBUE EVERYDAY
OBJECTS WITH
SOCIAL HISTORIES?

HOW DOES IT AFFECT
HOW WE INTERACT?












es: a Playful Concept of
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prototype Is In Progress
jy will be organized with it
experience and

\mplementation of the
A large-scale user stud®
in order to understand its user

social impact
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People Like This Shirt!
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RESEARCH VISION

MakerWeayx

A new construction kit
aimed at enabling
children to design
and build their own
interactive wearables.




RESEARCH VISION

MakerWeayx

A new construction kit
aimed at enabling
children to design
and build their own
interactive wearables.

With only a few
components, children
can build a wide
range of designs...




RESEARCH VISION

3 Simple MakerWear Examples

All built without the creation of code

() RGBLEDX3
‘ Color Sensor
Power Source

“Chameleon” Shirt
Shirt changes color based on
color in environment

’.’r — e Impact Sensor
B ra () ReBLED
e
a Timeout
\ ] ) Musical Buzzer @ LEDx 3
Tikt Sensor Power Source
e Potentiometer ‘
Power Source
Musical Bracelet Light-Up Hat
Bracelet plays different tones Hat flashes various lights
based on arm movement when wearer moves



MAKERWEAR EXAMPLE

Light Up Hat

Plug-and-play wearable construction

Power Source Light Sensor RGB LED




DESIGN OVERVIEW

Module Library

=5
\ OFF~/\— OFF
Inverter

Power Sensors Modifiers Actions




V S
MOVEMENT-BASED |

INSTRUMENT W/LIGHTS

8 and 10 year old makers
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INSTRUMENT W/LIGHTS

8 and 10 year old makers




MUSEUM

« All Events

MAKERWEAR: INTERACTIVE WEARABLES

August 14 @ 11:00 am - 12:30 pm

Customize clothing with lights and sounds that react to your movements. Be a part of the University of Maryland’s Human-Computer Interaction Lab prototyping project on MakerWear. Take
part in mini-challenges, learn to design, build and test electronics-powered reactions on your clothes. (Please note: you cannot bring MakerWear equipment home with you). Administrative fee

required; UMD's research-based workshop is free.

+ GOOGLE CALENDAR + ICAL EXPORT

Details Venue Other

Date: D Museun Registration Link
August 14 ttps://kidmuseum.nony



BOYS & GIRLS CLUBS
OF AMERICA






E-TEXTILES ARE NOT JUST EMBEDDED
ELECTRONICS IN CLOTHING, THEY ARE
NEW OPPQRTUNITIES TO AND

. THE HUMAN EXPERIENCE






Michael Gubbels
Social Fabric Fitness

Matt Mauriello
Social Fabric Fitness

FUNDING

PARTNERS

Erogear

Runkeeper

Boys and Girls Club

Prince George's County School District

LEAD GRADUATE STUDENTS

Leyla Norooz
BodyVis

Majeed Kazemitabaar
MakerWear

Seokbin Kang
ILikeThisShirt, BodyVis

Ladan Najafizadeh
ILikeThisShirt

NOKIA

Casa de Maryland Center for Young Children (CYC)
KID Museum UMD STEM M.Ed Program
FutureMakers

UMD Kidsteam



ICON CREDITS

T-Shirt

by Josh
http://thenounproject.com/term/tshirt/8009/
Volcano

by Hunotika
http://thenounproject.com/term/volcano/42791/

FONT CREDITS

NEXA RUST SANS BLACK
NEXA RUST SANS BLACK 02
Segoe Condensed

Segoe UI Light

Segoe UI Semibold
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ECO-CONSCIOUS
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THIS BAND
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THIS GUY
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