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How does one go from







DN N N
My Group

Started in 2012
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PhD: 4 (2 are Tstyrs)
MS: 2 (both iSchool)
UGrad: 3-5 per semester




HCI

Human-Computer Interaction Lab



HCIL Begins

Ben Shneiderman
Founding Director
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LeahFindlater | JenGolbeck BenShneiderman BenBederson JonFrbehIicH AnnRose
computer
science

MarshiniChetty VanessaFrias
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JennyPreece JessicaVitak

TimClausner

JuneAhn EvanGolub
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HCIL Usability Lab

With One-Way Transparent Mirror




When | arrived in 20712, | observed a lack of space
for combining materiality & computation
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Building the Hackerspace

Making the Whiteboard Wall




Building the Hackerspace

Making the Workbench



Uiding the Hackerspace (R R

Making the Workbench




Building the Hackerspace

Making the Workbench
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Workspace
HCIL Hackerspace
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Physical Making

HCIL Student Leyla Norooz
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Craft/Fabric Makin

HCIL student Matt sewing



Electronics Making

HCIL student Tansy McBurnie
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Rapid Prototyping

HCIL Hackerspace mannequin: Manny







The inspiration for our work is partly technical, partly social.



Computational
Power

Time
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Computational
Power

Human Abilities

>

Time

v



Computational
Power

Human Abilities
Enhanced by
Computation

Human Abilities
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WHAT IF OUR CLOTHES COULD
SHOW How FAST
WE RUN?




Since the 1990s, running has experienced
unprecedented growth in the US

[http://www.runningusa.org/state-of-sport-2013-part-II; http://goo.gl/T3Q4x8]






Plethora of Run Trackers




Can we create a wearable and glanceable
feedback display to support group runners?



What does it feel like to have “private” data
reappropriated for a public display that you wear?



How SHOULD WE PURSUE
THIS VISION?




The Iterative Design Process

Build

Design

Evaluate



SFF: Design and Evaluation Process

|deation &

Lo-Fi
Prototyping

Parallel Prototyping 3 Designs

Informal Pilot Studies

Select & Refine

Final Design
Dilot Field Study'of 10
Tactin Pre-Existing
J Running Groups




Designing the

Visual Content

Glanceable & Easy-to-understand

740 |

{';H& /k
N
e L (N
@ Gty @@L —N o
! 3 ]
B ¥
15uy '3
CrLozES | < | felice
*+ N L M i
d
e
DisrAnCE

B ¥ |
¥ 52 \->
*a \

08

Mucs

e

0T



Comfort
Low-Fidelity Prototypes
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Fabric/Craft

Building the Jerseys
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SFF: System Design

Heart Rate
Monitor

/_

o
Battery

Smartphone

N




SFF: System Design

Smartphone

RunKeeper

15 )

SFF Application

1. Sense & process running
data. Wirelessly transmit to
display hardware.



SFF: System Design

Smartphone Display Hardware

Bluetooth

Modem ! !
@ Microcontroller/

Display Controller :

1. Sense & process running 2. Receive running data;
data. Wirelessly transmit to process & send to the
display hardware. display via hard wire link.




SFF: System Design

Smartphone Display Hardware Wearable

Bluetooth
Modem ! !
Microcontroller/
Display Controller

1. Sense & process running 2. Receive running data; 3. Visualize running
data. Wirelessly transmit to process & send to the data on the wearable
display hardware. display via hard wire link. display




SFF: System Design

Smartphone Display Hardware Wearable

Bluetooth
Modem ! !
Microcontroller/
Display Controller

1. Sense & process running/ 2. Receive running data; 3. Visualize running
data. Wirelessly transmit to process & send to the data on the wearable
display hardware. display via hard wire link. display
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SFF: Three Prototypes

Prototype #1 Prototype #2 Prototype #3

X EroGear
LED Matrix

KBattery

E-Ink HW Battfery



Prototype #1

Custom Flexible PCB Solution




First Step: Prototyping LED Matrix Approaches
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Second Step: Research & Manufacture Flexible PCB Solution



Naked Flex PCB
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Third Step: Test Flexible PCB with Arduino Code






Final Step: Investigate Enclosure and Diffusion Material Approaches
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Final Prototype #1 Design



2 x Arduino Cotton Custom 2 x 24x6 LED

Pro Minis Diffusion Layer Matrices on Flexible PCB
Velcro |
Perimeter

?

Pleather
Enclosure

0.6m Wire
(for power)

Y 2 x 3.7V (2000 mAh)
LiPoly Batteries



Prototype #2

E-Ink Display
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Final Prototype #2 Design



Plastic Logic Flexible e-Ink Nylon
Display 4.7" (320 x240) Enclosure

0.95m Ribbon Cable
(for power and data)

N J
1 0-4 miles

_0.9m Wire
\‘\ PR = 2 -

4 x 1.5V (2000 mAh)  32-bit BeagleBone Plastic Logic Display
AA Batteries (AM335x 720MHz ARM) Controller (HummingBird)



Prototype #3

Pre-Release Erogear Displays




GD gle “ +Jon  EEE

Gmail ~ +“ )] [] Mova to Inbox % - Mare ~ 62 of &
EroGear Phone Conversation with Anders Nelson (2013/05/20) (jonfroehlich@gmail.com) = H
Inbox (2,836) : Michael Gubbels {Google Drive) <mrgubbels@gmail.com> 5/20/13 |~ e J
Sent Mail to me, mattm401 =
Drafts (243 . .
(243) I've shared an item with you.
¢+ Circles
| called EroGear today for the second time. | got in touch with the founder and had a pretty good
! Jon ~ conversation. Got some pretty good information and he's definitely interested in working with us. He said he
Recent |
Mew Hangout L
@ Leah Findlater o
- s registere... e
red |
m John Fraser +
& Stevie Chancellor Bl EroGear Phone Conversation with Anders Nelson (2013/05/20)
P’:_" David Mguyen
Michael Gubbels Google Drive: create, share, and keep all your stuff in one place. G ' l
e Okay, cool. Than... 008 e
Joseph Owen
i'm in the hacker...
Danny Muscoplat —--——-—— = .
B Kotaro Hara - -
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Extremely light-weight and flexible






Final Prototype #3 Design



2 x 32x8 Erogear
LED Matrices

IX

it LED Matr

16-b

I

2 x 32-bit MCU

Bluetooth Modem

I

Driver
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(for power)
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SFF: Visual Display Content




We performed dozens of informal pilot studies examining
comfort, viewability, and overall user experience
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Final Design: Add Bar Graph Pace Visualization
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Bar Graph Visualization

Compares 1-min pace averages over time to a
target pace collectively pre-set by the group

The y-axis is The full bar graph shows 9-mins. The target pace for the group
auto-set based Bars above the mid-point are over  shows on the first and last bar
on recent pace the target; bars below are under. graph screen

& target pace Under is better.

Each bar represents avg

The target pace line
pace in 1-min increments

is at the origin

The display scrolls from left to right
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SFF: Design and Evaluation Process

Field Study of 10

Pre-Existing
Running Groups
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't made me run faster because my performance

was on display.
- Race Participant

't made me more aware of our pacing and kept
me more focused on the run itself.

- Field Study Participant
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SFF Bicycling

Working with EroGear



The Social Fabric Fithess Team!

N ’

Matt Mauriello Michael Gubbels Jon Froehlich

Follow-up Sources:

CHI"14 (to appear)



"How many generations in all of human history

have had the opportunity to rise to a
challenge that is worthy of our best efforts.
A challenge that can pull from us more than we

think we can do’

Al Gore

Nobel Peace Prize Winner, 2007
Quote from TED Conference, March 2008




% Jon Froehlich (jonfroehlic

* N

& Twitter, Inc. [US] | https://twitter.com/jc

€} Home @ Connect  J# Discover

Tweets

Following
Followers
Favorites

Lists

Photos and videos

Who to follow - Refresh - View all

SAMSUNG Samsung Mobile US ¢
mobile W Follow 0
James Caverlee
W Follow
s
Doug Pruim @ Doug_f
: Kate Starbird
3 Follow

Popular accounts - Find friends

CEED

enwronment health and the city.
cs.umd.edu/~jonf

1,21’567 ?41 i ae : B4  Edit profile

Tweets

, P UCP Life Labs @ UCPLifel ﬂ
Only 15 days till the Enabled by Design-athon
(enabledbydesignathon.org)! Check out a sneak peek of the venue
pic.twitter com/8CiCw7dmtV

View photo

Jon Froehlich
Cool! MT @HarlanH: Bike shares can be perfect!: buff.ly/1c0Z3NMJ <
@bikeshare featuring wisdom from @jonfroehlich & @neal_lathia

® VView conversation

Jon Froehlich

Ah. thx Ben! MT @bederson: Love these guys: @jonfroehlich &
@kotarohara_en ASSETS best paper award: crowdsourcing to
improve transit access

® View conversation

m




Segal Institute of Desig
Dec 10, 2013

UNIVERSITY OF

Human
Computer
Interaction
Laboratory

mMakealiity [ao






This sort of activity is enabled not just by space
but ready access to material and tools
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Three Soldering Stations
HCIL Hackerspace
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One Oscilloscope
HCIL Hackerspace

orizontal

i Agilent Technologies ~ MSOS012A
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Craft/Textile Station

HCIL Hackerspace




Two Mannequins
HCIL Hackerspace




Basic Electronic Supplies
HCIL Hackerspace

50 VOLT CERAMIC
DISC CAPACITORS
CAP/VOLT CAP/VOLT

Spld/s0V 6pld/50V

DI PACITOR:!
CAP/VOLT CAP/VOLT
10ptd/50V 12ptd/s0V

1000 VDCW

68pf DD-680
100pf DD-101

1000 VDCW
.001mf DD-102
.001mf DD-102G

1000 VDCW
005 mf DD-502
005 mf DD-5022
.0068mf DD-682

A0

-~

/

| RESISTORS _
e

- v

50 VOLT CERAMIC
DISC CAPACITORS

CAPNOI.T&CAP\’VOIY

56pld/50V 60pld/50V

1000 VDCW
120pf DD-121
150pf DD-151
180pf DD-181

1000 VDCW
390pf DD-391
470pt DD-471
S00pf DD-501

1000 VDCW
.0015mf DD-152
1002 mf DD-202
.0022mf DD-222

1000 VDCW
0lmé  DD-103
Olmf  DD-1032

1

0 VOLT CERAMIC
DISC CAPACITORS "

T
CAP/VOLT : CAPVOLT

| 1500pta/sov | 2200ptd/s0V

50 VOLT CERAMIC
APACI

CAPIVC L'r CAP/VOLT

JJOOpId /50V 4700p|d’50v

50 VOLT CERAMIC
DI

CAPNVOLT CAFNOI.Y
10,000p1d/50V 22 000ptd/50V

~ 50 VOLT CERAMIC
DI APACITOR:

220pf
250pF

1000 VDCW
680pf DD-681
820pf DD-821

1000 VDCW
.003 mf DD-302
.0047mf DD-472

)
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Wall of Electronic Components
HCIL Hackerspace
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’ Microcontroller
hackerspace I nvento ry*

3 Beaglebones 3 Raspberry Pis 2 .NET Gadgeteers 3 ARM Cortex-Ms

http://beagleboard.org/ http://www.raspberrypi.org/ http://www.netmf.com/gadgeteer/ http://en.wikipedia.org/wiki/ARM_Cortex-M

And lots of Arduino...

*We have other boards as well but these are the main ones



Arduino
ud

hackerspace I nve n to ry

15 Unos 15 Leondardos | 2 Yuns 2 Megas 2 Dues

http://arduino.cc/en/Main/ArduinoBoardUno http://arduino.cc/en/Main/ArduinoBoardLeonardo http://arduino.cc/en/Main/ArduinoBoardYun http://arduino.cc/en/Main/ArduinoBoardMega2560 http://arduino.cc/en/Main/ArduinoBoardDue

2 Esploras 5 Pro Minis 2 Pro Micros | 1Fio 9 Boarduinos

http://arduino.cc/en/Main/ArduinoBoardUno http://arduino.cc/en/Main/ArduinoBoardProMini http://sprkfn.com/12640 http://arduino.cc/en/Main/ArduinoBoardFio http://adafru.it/91

2 LilyPads 2 LilyPad Simples

http://arduino.cc/en/Main/ArduinoBoardLilyPad http://arduino.cc/en/Main/ArduinoBoardLilyPadSimple



Quadcopters

HCIL Hackerspace







&%,

One CNC Machine

HCIL Hackerspace




HCIL

SUSTAINABILITY

HEALTH

ACCESSIBILITY

EDUCATION




HCIL SUSTAINABILITY

HEALTH

ACCESSIBILITY

EDUCATION




Making with a Social Purpose

EDUCATION



