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Shop

4" FLOWERPOWER ARDRONE ARDRONE2.0 HEADPHONES WIRELESSMUSIC PORTABLE HANDS FREE CARKITS HANDS-FREE CAR KITS

Online Shop » AR.Drone 2.0 » Accessories » Parrot GEARS & SHAFTS for AR.Drone 2.0 (compatible with AR.Drone)

e Parrot GEARS & SHAFTS for AR Drone 2.0
$14.99

61 In Stock Now
Stock Usually Ships In 4 Days
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MakerBot.Thingiverse

Global Feed

Latest Thingiverse Activity

aBrainDump liked Board game bits
= (moved)

aBrainDump liked Chinese Checkers
- Printable and ...

sbarde started using Customizer

@ barbarahoward started using
Customizer

aBrainDump liked Random Vase V2
(moved)

DASHBOARD

EXPLORE CREATE

Featured Collections
Download and print today

T-Rex Remix 10 Min Challenge
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Thingiverse
Featured

Andrew Haglund's Air Stand is a designer
booster seat that lets your laptop sit at the
grown ups table.

Learn More
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MakerBot. Thingiverse DASHBOARD EXPLORE CREATE Q Enter a search term ! You

AR Drone Gear v3.3

Made by Geoffro, uploaded Oct 20, 2013

Source

Apr 14, 2012

AR Drone Gearva.s
by ajolivette

Description

These actually work very wel, thank you. | used 50 percent infil, 0.2mm abs

Comments



What's remarkable is not just that these students did this
but that they thought of doing it and had the
resources around them to seamlessly support the effort.



But the story does not end there...



MakerBot.Thingiverse DASHBOARD EXPLORE CREATE Q Enter dsearch term l You
Hey! This thing is still a Work in Progress. Files, instructions, and other stuff might change!

AR Drone Gear v3.3

by ajolivette, published Apr 14, 2012
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) Download This Thing!

S
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Thing Info Instructions Thing Files Comments Made Collections Remixes
A 4
Description Il 4966 b 1119
Replacement propellers, gears, and clips to get your Parrot AR Drone up and flying again. Or o

Found in R/C Vehicles
just make your drone look awesome by printing in new colors. o

The models of the propellors and gears are edited versions of models by ajolivette, bellbm [* Report Thing as Inappropriate
and jingabar. | would like to thank these makers for all of the dedication they put into their r ~
models to help others. Remixed From

i
E AR Drone Gear v3.3 by ajolivette
Recent Comments

Built-in tool
SMPPO V't Fo r = Fixed AR drone 2.0 propellor by G.

remixing - <

All comments have been deleted.

l Liked By view all »
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A 4
Description Il 4966 b 1119
Beplacement propellers, gears, and clips ?o get your Parrot AR Drone up and flying again. Or 88 Eouind in R/C Vehicles
just make your drone look awesome by printing in new colors.
The models of the propellors and gears are edited versions of models by ajolivette, bellbm [* Report Thing as Inappropriate
and jingabar. | would like to thank these makers for all of the dedication they put into their e A\
models to help others. Remixed From

il
E AR Drone Gear v3.3 by ajolivette
Recent Comments

Built-in tool

l EXP(I'CI"L' shout-out Suppoy't FOV' = Fixed AR drone 2.0 propelior by G.
& nod to spirit of remixing . )

L wmaking / sharing

@ All comments have been deleted.

Liked By view all »
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The Wide Open Era in 3.p Printing

By QUENTIN HARDY

Pirate3prg printer has g NEW casing — gng 8 Very Apple-ssqye design toych
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N Share [k
1 With a wealth of unprecedented tools and resources, it has never been easier for people to explore Members
their own personal Creativity. Technology is adding simplicity and removing barriers, allowing fora
¥ Tweet fuller range of creative expression, something particularly true in the eémerging maker movement, E u ﬂ'
16 For the unfamiliar, the maker movement is atech-infused subculture of do-it-yourself (DIY) culture,
@ S So where one would engagein a creative project - jewelry making, Scrapbooking, fashion, etc. -
maker would leverage technology to complete it. Think using a cutting machine Instead of sciss;
Q It takes manual processes and makes them automatic, resulting in more professional
quality work.
Submit
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This Talk: Three Parts




Making & Makerspaces at UMD '‘Making" in the Classroom

Rise of Maker/DIY Movement




Rise of Maker/DIY Movement
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‘Maker culture' emphasizes learning-through-doing
(constructivism) in a social environment. Typical interests
include electronics, robotics, 3D printing, and the use of
CNC tools, as well as more traditional activities such as
metalworking, woodworking, and traditional arts and
crafts.

Wikipedia
Maker Culture
http://en.wikipedia.org/wiki/Maker_culture




The culture stresses new and unique applications
of technologies, and encourages invention and
prototyping. There is a strong focus on using and
learning practical skills and applying them creatively.

Wikipedia
Maker Culture
http://en.wikipedia.org/wiki/Maker_culture
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The Arduino has lowered the barrier to programming physical
computing systems and created a vibrant eco-system of use



3. THE INTERNET

Websites provide easy access to help, supportive communities,
and, just as importantly, purchasable materials



4. NEW TOOLS/MATERIALS

—

3D-Printing CNC machines



4. NEW TOOLS/MATERIALS
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Rise of Maker/DIY Movement




Making & Makerspaces at UMD




Making
at UMD



[l www .terrapinhackers.com

v & O O

ter-ra-pin (n.) / terapm/ hack-er (n.) /' hakar/

1. Any of several North American turtles 1.

of the family Emydidae, that live in
fresh or brackish water: especially
diamondback terrapin.

The diamondback terrapin has been the 2.

University of Maryland's official school
mascot since 1932.

Make awesome stuff.
Meet fantastic people.
Maybe even win a hackathon.
No experience needed. J[oin now!

We do three things:

1. Hacktorials. Weekly student run workshops.

2. Hack nights. Make something every Wednesday evening.
3. Hackathon trips. Evervone should go to a hackathon.

One who makes innovative
customizations or combinations of
retail electronic and computer
equipment.

One who combines excellence,
playfulness, cleverness, and

exploration in performed activities.

Fmail | Facehook | Twitter



About lLocal Home Contact Location Loglin
SCIENCE
UNIVERSITY OF MARYLAND

People Research Education

Home » News

news & Events N Terrapin Hackers Awarded 1st Place
- Tatke Trophy in Major League Hacker
Standings

» Events Calendar
P C5Video & Audio

Mews & Events

¥ iCal Feed
* Newsletters

October 18, 2013

On November 6, 2013, the Terrapin Hackers

inaugural Major League Hacking season ina
ceremony held at the Jeong H. Kim Rotunda.
MLH Commissioner Mike Swift presented a
handmade two foot statue to the dozens of
Hackers who spent countless hours building and coding innowvative apps and products
during the six-week season.

The president and co-founder of Terrapin Hackers, Shariq Hashme, a double majorin
Computer Science and Electrical Engineering, stood in front of a crowd of computer
science and engineering students and proudly demonstrated the winning hacks from
HackRU at Rutgers University and M-Hacks at the University of Michigan.

The students were recognized by distinguished faculty and staff as well. Dr. Samir
Khuller, Department Chair of Computer Science and Dr. Rama Chellappa, Department
Chair of Electrical and Computer Engineering offered congratulatory speeches to the
members of Terrapin Hackers and Dr. Darryll Pines, Dean of the Clark School of
Engineering also offered the students words of encouragement as well.

The Terrapin Hackers http://www.terrapinhackers.com/, are a dynamic group of
over 150 Computer Science, Engineering and other students from the University of
Maryland claimed first place in the Major League Hacker Standings
http://imlh.io/standings/. Throughout the first half of the fall semester, the Terrapin
Hackers spent their weekends competing in Hackathons—24 to 96 hour events in
which students code or ‘hack’ a software or hardware project from scratch, The
Terrapin Hackers travelled to events in:

Philadelphia (PennApps http://2013f.pennapps.com/)
Michigan (MHacks http:/iwww.mhacks.org/)

MNew York (HackMNY http:/fhackny.org/a/l)

Boston (HackMIT http:/iwww.hackmit.org/)

Mew Jersey (HackRU  http:/fwww.hackru.org/).

were officially crowned the champions of the

Cuztom Search | Q ‘

Community Giving

RELATED A |

» Computer Science
Department Alumni Keynote
Speakers at Bitcamp
Hackathon

» Fang Cao Named 2014 Truman
Scholar

p Emily Jones and Matt
McCutchen Awarded National
Science Foundation Graduate
Research Fellowships

RECENT NEWS
May 01, 2014

Amnon Lotem Recognized with
the 2014 Gédel Prize

April 30, 2014

Sergey lvanov Runs Boston
Marathon

April 24, 2014

Computer Science Department
Alumni Keynote Speakers at
Bitcamp Hackathon

April 16, 2014

Fang Cao Named 2014 Truman
Scholar

April 14, 2014

Rajesh Chitnis Wins
Outstanding Graduate Student
Award

Browse All News >>



bitcamp

Hackathon @ University of Maryland
April 4-6,2014

a new hackathon experience

Take what you love, fuse it with tech,
build something the world has never seen.

Camp is a place for creation, exploration, and imagination. At Bitcamp, you'll have
36 hours to combine your curiosities and wild ideas with code and gadgets to make
something awesome. Throw in world-class mentors and hundreds of peers from
around the world, and you're in for an amazing time. See you by the bonfire!
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Kirk Morris

.@bitcmp, today | attended my first
hackathon and my way of thinking

has forever changed







UMD Maker/Hackerspaces



]
Make- Electronics Workshop Craft Science Home Art & Design

Maker Shed Store  Projects Blog Videos Maker Faire Events Education MakerPro Contribute Books Magazine

Find all your DIY electronics in the MakerShed — 3D Printing, Kits, Arduino, Raspberry Pi, Books & more! T SHOP NOW

Is it a Hackerspace, Makerspace,
TechShop, or FabLab?

By Gui Cavalcanti Posted May 22nd, 2013 1:34 pm Category Education, Maker Pro, Makers, Makerspaces View Comments

e 1 I+ share | 222 | | W Tweet 111 Pinit | 5 submit & Email MAKER PRO TWITTER FEED

The past decade has seen the sudden, dramatic appearance of community rz:‘frfpﬁr:ﬂ - L4

spaces offering public, shared access to high-end manufacturing equipment. Hardware startups, new products, mcubators,
These spaces are interchangeably referred to as hackerspaces, makerspaces, and innovators.
TechShops, and Fablabs. This can lead the intended audience to become g Robbie Tilton m o
incredibly confused as to why there might be so many names for a single U
concept. I'd like to take some time to untangle the mess, explain the concepts
behind each title, and talk about why | now make significant distinctions

between all of these types of spaces.

Let’s start with the hardest to untangle — what's the difference between a
Hackerspace and a Makerspace?

Hackerspaces
I'll start by saying that there are many people “in the know” who don’t make
any distinctions between the term ‘hackerspace’ and ‘makerspace’. Truth be
told, these people usually associate themselves with hackerspaces. | personally
find that | need to differentiate between the two, because at this point the
concepts and representations behind the words have diverged significantly for
me. Let’s start with a little bit of history on hackerspaces, both paraphrased

o ; 3D PRINTERS
from Wikipedia and drawn from personal knowledge. [ - REViEWEd
|

I P S J——. [——— |




UMD Maker/Hackerspaces



STARTUP SHELL
http://startupshell.org/

MCKELDIN LIBRARY
http'//startupwshell.org/

HCIL HACKERSPACE
http://slidesha.re/ImHefoy
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MCKELDIN LIBRARY
http://startupwshell.org/
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what

makes
a space

a makerspace
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¢ Need to use a 3-D printer? Try your local
- library. The Pos MOSP - ]
5Y ANDREA PETERSON 5 /127 L, 20017 =0 215 2 The top-read stories of the past four hours
in Father of victim in Santa I R
Barbara shootings to
= politicians: 'l don't care a...
. Money and access parked at the
= Capitol
More v Elliot Rodger's UCSB massacre,

sexual assaults and campus speech
codes

Inside the 'manosphere' that inspired
Santa Barbara shooter Elliot Rodger

In a final videotaped
message, a sad reflection
of the sexist stories we so...

angesoyt  SUBSCRIBE

The 3-D printer at the Martin Luther King Jr. Memorial Library in Washington. (Andrea Peterson/The Washington
Post)

Father of victim in Santa

It's no secret that tech is forcing libraries to change. A public service that primarily ;
Barbara shootings to

lends physical books seems almost quaint in a world where you can download hundreds politicians: 'l don't care

upon thousands of books from Project Gutenberg and search through an almost about your sympathy'

unfathomable amount of data via Google. So libraries are bringing in e-book rentals, Money and access parked at the
Capitol

computers loaded with graphic design programs, and yes, 3-D printers to maintain their

digital street cred. )
Elliot Rodger's UCSB massacre,

sexual assaults and campus speech
Nicholas Kerelechuclk manacer of the recently onened Digital Commons at the Martin codes
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Home » News » Campus

McKeldin Library gains 3-D printer

Login | Signu
Story Comments Print Font Size: g | gnup -
CEIREIE] 210 | wtwees (17 81| 2 [Bak] o 18] & Roaions

Posted: Tuesday, September 10, 2013 1:11 am | Updated:
1:04 am, Wed Sep 11, 2013.

There's a brand new 3-D

51 printer in McKeldin

Library, and anyone can
Posted on Sep 10, 2013 use it. But so far, no one
by Josh Logue

has.

MNestled in a carner behind the Terrapin Learning
Commons Tech Desk on the library's second floor, the
microwave-sized, black-accented MakerBot Replicator 2
glows blue through a window. The $2 500 piece of

. equipment, paid for through funds from the student | —
James Levin/The Diamondback technology fee, officially became accessible to the public E X # ﬁ_
on Friday, and learning commons staff said they are still ' : '
waiting for the first person to request to print an object.

THE DAMENDBACX

3-D printer

“We wanted to give students across different disciplines
access to a resource they may not have through their
own department,” said Gary White, library public services
associate dean. “A low-cost way to bring an idea of
innovation forward.”

Mckeldin Library now has the capability to print 3-dimensional

objects on the second floor with the new MakerBot Replicator. Click to read

The learning commons staff is on hand to acquaint .
students with the MakerBot. a machine that uses B [T PERE| T
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3D-Printer in McKeldin Library



MLK LIBRARY

Downtown Washington DC




home, as often as you like, and it is all

T— -,' W Where else can you gather armfuls of
¥ B ey . information and entertainment to take
free? The library is a treasure!

DC pUblIC libra ry ( oo : Wendy Lukehart — Collections, MLK Library Tell Us What You Think
check it out!

Library Services News & Events Research Teens Kids About Us Books, Movies & Music
Digital Commons at MLK O scarch
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MCKELDIN LIBRARY

Beginning to Create Makerspace
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MCKELDIN LIBRARY

Future Location of First Makerspace




MCKELDIN LIBRARY
http://startupwshell.org/
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HCIL HACKERSPACE
http://slidesha.re/ImHefoy




Oow

do you design a space for making?







| want(ed) to make the HCIL
Hackerspace a place to...

...Inspire creativity & excitement

..encourage and allow for serendipitous interaction

..attract a diverse set of students

..allow students to experiment, play, learn, make

..build community and imbue a spirit of collaboration

..rapidly prototype physical computing designs

..promote working with low-tech and high-tech materials together



Human-Centered
'terative Design

Build

Design

w

Evaluate



/Bl HCIL "Messy Closet” -> "t x

c https://docs.google.com/document/d/1nFW0INb2wYbCOFloe9qgsayoiOf4deelmLCp7XmW_gY/edit#¥heading=h.f7Thzy?

HCIL "Messy Closet" -> "Hardware Lab"

File Edit WView Insert Format Tools Table Help All changes saved in Drive

&= e~ " Heading4 - | Arial -l B U A-RA. 2B E

1 2 3

Layout and Decor

The layout below is only a sketch and not definitive. The overall goal here is to maximize
workspace while still allowing for sufficient storage. The 4'x8’ window, which looks into the
larger HCIL space would be replacing, in part, the peg board. Evan notes that the peg

up with a plan here.
2358

Cabinetry / Shelving

Maybe a 4 x 6" window here
{The HCIL logo, which is currently here, would be placed as an overay on
the window. | think that would look pratty cool)
-'_‘_‘—--.______

Cabinetry / Shelving

Maybe a ~4' x B window here

Windowsf

As part of this transition, we are likely going to be installing two windows: one largish 4°'x8’
window facing the HCIL and one smaller 4'x6’ facing the hallway. This will be dependent
on cost and feedback from fellow lab members. The goal here is to make the “closet” feel
less cavernous and more like a part of the larger HCIL. The windows will also bring in
more light and allow passerbys to briefly look in to see the activities in the lab.

Allison: | think the windows will be a great addition and Jon’s idea of putting back the logo
on the hallway window is inspired. Jon- you'll just need to let us know when we need to
take down the shelf and pics on the lab wall that will get a window.

LErict- | #hirmls the warnnmdeaar— wamll v reemt A mvarmesr scddAddiarn e e o a o mrirdbaim that srma o e




HCIL "Messy Closet" -> "I x
sy

~ = C' | @ nttps;//docs.google.com/document/d/1nFW0INb2wYbCOFloe9gsayoiOfddeelmLCp7XmW_gY/edit L ¥ed el =
Jon Froehlich +
HCIL "Messy Closet" -> "Hardware Lab" @ | Comments
L File Edit View Insert Format Tools Table Help Last edit was yesterday at 10:26 PM
Ep{\ﬂl-f’ Normal text ~ Arial > | 14 vBIgLvVA‘vC—: E|= (== |]E~| More ~ 2
1 1 2 3 4 5 & 7

Windows
As part of this transition, we are likely going to be installing two windows: one largish 4'x8' a { D
window facing the HCIL and one smaller 4'x6' facing the hallway. This will be dependent on cost 0 Og e 0 CS

and feedback from fellow lab members. The goal here is to make the “closet” feel less

’
cavernous and more like a part of the larger HCIL. The windows will also bring in more light and el/\,a b (ed W\u (tlp {e

allow passerbys to briefly look in to see the activities in the lab.

[ ’ l{

‘ Allison: | think the windows will be a great addition and Jon's idea of putting back the logo on the = pa l t {es to eaSl y
hallway window is inspired. Jon- you'll just need to let us know when we need to take down the 'd F d b k
shelf and pics on the lab wall that will get a window. p VO Vl e 6 6 a C

Krist: | think the windows will be great. A minor addition maybe a curtain that you can cover the ( aV\d evel’\ W\a ke
“hardware lab” windows during brown bag or a private meeting in the main lab . .

Tak - Adding windows is a great idea. How about a big twin glass door which can make the thel V. 0 WV\' edlts to
room feel much bigger? With a glass door the room may look like a part of the lab. But of

course it will cost much more money. “ tb\@ p (a V\V\l.l/\g dOC

Configuring the Space for Creative Work

I'm a huge believer in how space, architecture, and the overall flavor of a place can influence
I creativity and thought. | want the hackerspace (and the HCIL area as a whole) to inspire
creativity, free thinking, and imagination. | also want the space to be equipped with the tools

nececeary ta sinnart creative warlk
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HCIL Hackerspace

Prior to Renovation



HCIL Hackerspace

Version 1.0




HCIL Hackerspace

Version 1.0




We allowed the space to evolve over time as we
observed use and added additional equipment.



HCIL Hackerspace

Version 1.0




HCIL Hackerspace

Version 2.0
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HCIL Hackerspace

Version 2.0
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HCIL Hackerspace

Version 3.0
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Making is enabled not just by space
but ready access to material and tools
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Three Soldering Stations
HCIL Hackerspace




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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Quadcopters

HCIL Hackerspace
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One Oscilloscope
HCIL Hackerspace

orizontal

i Agilent Technologies ~ MSOS012A
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One CNC Machine

HCIL Hackerspace
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One CNC Machine

HCIL Hackerspace




Top Five Tips
1 o Observe the use of space and iterate

2. Allow the makers to help make the space

3 « Configure not just for work but for inspiration

4. Big, open tables are important for collab making
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Students Working Outside §a
The Hackerspace
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Students Working OutSIde
The Hackerspace
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Students Working Outside




Top Five Tips

1 o Observe the use of space and iterate

2. Allow the makers to help make the space

3 « Configure not just for work but for inspiration
4. Big, open tables are important for collab making

5. Provide as much equipment as you can afford &
keep it organized/accessible



Making & Makerspaces at UMD




'‘Making" in the Classroom




For me, the type of making that gets me excited
combines computation with physical material to
Create new interactive experiences (e.g., fabrics, objects)






My ‘Maker’ Course

Tangible Interactive Computing

Wink Project Assigoments.
AEAL I i

home

B Pages and Files
& Members Instructor Table of Contents
Preamble
Dr. Jon Froshlich This class s about making, being creat 10 help us think and to push
Assistant Professor our own boundaries of what interactie computing s 012 vikispaces com t wa
fi@cs um - most accounts, a success (1 think!). | leamed a lot. The class leamed a lot Most impx ther. we made
things. an we helped each cther (peer leaming

HCIL Ofice: 2117F Hombake As another indicator o suc orementionad Eal 55 gensrated ons MS thesis topic. one PD thesis topic. and two publications (with
Offce Hours: by appointms more to come).In addition. the instructables posted for the fina project have gamerad orer 74,265 views and have been favorited 317 times (as of Jan
ndSight (9,330 favorites). indoorioutd (33,642 views. 88 favorites), m
)| hops for 3 similar dersty of compeling idess and
Course Overview
0. we will explore the materialty of iteractive computing. In the words of
Hiroshs tshs ®, w sok o "seamlessly couple the dual worlds of bits and
This is a particularl interesting time to survey and explore the space between

atoms and bits bacause of three, interrelated technalogy trends

1 willstate up front: in this class. | do not have althe answ do but particularly not in this class). | am leaming with you_| am pushing
mysefto leam new things. You should too. S U experience soms failures along the way. A mni-project might fail. My lectures
might fal. But that's OK. Failures can often lead to y most cenainly help you leam. ¥ you dont fail sometimes, you'e not
+ the recent emergence (or reemergence) of the DIY/Makers movement il

which has led to widespread oppotunities 1o interta h Asduino Tutorials

that has rather low bamers of entry {e.g.. the Arduino) and prowde new Intre 10 El Course Overview

opportunities for tangible interaction Soldering Tutorials In this course. we will explore the materiaity of interactive computing. In the words of Hiroshii lsh sl seek to “seamlessly couple the dual

the pervasiveness of powerful mobile computers in the form of smartghanes £Ds (Light Emiting worlds of bits and atoms.” This s a partculaly interesting tims to survey and explore the space between atoms and bits because af thes

and tablets that are constantly on and nearly constantly with us and imbued with v chaology trends:

Sich i ol Soneors Sueh B Sccalenameten. GY0ECopes, aad Jocation The recent emergence (or reemergence) of the DIY/Makers movement. which has led to widesgread opportunities to interface and wark

Saning thal alow Sor mew 1o of o the dvekiop ikeattion. th hardware that has rather low barriers ry (e.9.. the Arduino) and prow opportunities for tangible interaction:

the “hardware renaissance™ in Silicon Valley (and other places) that is S

Tossing a reoan e of hargwive-orieited products and kleas such as the The pervasiveness of powerful mobile computers in the form of smatphones and tablets that are constantly on and naarly constantly with

£484.2. the Ltrg . the Peoble Smadwatch ®. test & Mrosolts Kineet s and imbued with a rich amay of sensors such as accelerometers. gyroscopes, and location-sensing that allow for new types of offthe-

Like Fuslband®, and low cost flying drones such as t g Ktop inter

Taken together. we can no longer simply consider the GUI and WIMP intedaces as The “hardware renaissance” in Silicon Valley # (and other places) th jare-oriented products and
pomary interaction models for computing. We must explore new spaces of interaction deas such as the FitSit. 8, the Lyuo®. s 4ch®, best ®, Microsoft ost fying drones
that are, in part. enabled by the above three points. o such as the g

Tangible Interactive Computing = Tangible Interactive Computing
Fall 2012 Spring 2014




> Rome Search

"Joy is a well-made object, equaled only to the joy of making it."

-a Canadian Mative American tribe saying, as quoted by Mark Fraunfelder # {author, co-founder of BoingBoing &, & editor of MAKE

Magazine #)

Preamble

This class is about making, being creative. taking risks. We will make to learn and learn to make. We will use
materials to help us think and to push our own boundaries of what interactive computing is and could be. | taught
this class once before: http //emsc838f-f12 wikispaces com. It was, by most accounts, a success (| think!). |
learned a lot. The class leamned a lot. Most importantly. along the way, we had fur together, we made interesting
things, and we helped each other (peer learning ftw).

As another indicator of success, the aforementioned Fall2012 class generated one MS thesis topic, one PhD thesis
topic, and two publications (with more to comel). In addition, the instructables posted for the final project have
garnered over 74,265 views and have been favorited 317 times (as of Jan, 2014) including HandSight # (9,330 views,
58 favorites), indoor/outdoor tracker #(33,642 views, 88 favonites), x-track music visualizer® (7,150 views, 63
favorites), and the HCIL Hackerspace interactive living wall # (22 613 views, 98 favorites). | hope for a similar
diversity of compelling ideas and successes this year!

| will state up front: in this class, | do not have all the answers (note: | never do but particularly not in this class). |
am learning with you_ | am pushing myself to learn new things. You should too. So, it's likely that we'll experience
some failures along the way. A mini-project might fail. My lectures might fail. But that's OK. Failures can often lead
to accidental innovation and they most certainly help you leamn. If you don't fail sometimes, you're not trying hard
enough. :)

Course Pages

Home
Schedule
R

HCIL Heckerspace

Indiwidual Assignments
1401 Badkground Survey - 1/28 8

1402 Arduing Graph - 2113

1402 Partner Eval for MPADT - 2108
1404 Partner Eval for MPADZ - 4/02 8
1205 Partner Eval for MPAQDS - 4/21 5

Mini-Project Assignments
MPADT Input Inventions - 3/3
MPADZ2 High-Low Tech - 3/28
MPAD3 Kinects & Motors - 48

Semester Project Assignments
SPAQ1 Project Pitch

SPAD2 Project Presentation
SPAD2 Projed Instructable
SPAD4 Project Video
SBA

SPADS Project Artifact

Reading Assignments
B&01 Tangible Bits - 1/22 5
RAQZ Arduing Intro - 23 5
BAQ3 Elechricity Intro
RAD4 Switches (p 25
RADS Input Technology - 2268
RADS Sensor-Based Input - 20268 5

RADS Prototyping 3058




Sandbox Days

Alternates with lectures; focused on discussions,
rapid prototyping, & peer learning




¥ Members £ Settings

MPAO2 High-Low Tech eat | mo | a2 |6 A Wiki Home
& Projects +

MPAO2 High-Low Tech Input/Output © Recent Changes

Due: Mepceas Mepel Sl alore olonalime)

Now Due: Wednesday, March 26 (before class, meet in HCIL) B Pages and Files +

What To Do Course Pages

In this assignment, your goal is to rethink the materiality of computing and interaction. You must make a primary input device (e.g., paper joystick) ora gz—mule
primary output device (e.g., ambient display) using low-tech materials such as paper, conductive paint, play-dough, tape, water, food, etc. The primary Resources
interactivity must be mediated by the low-tech material (i.e,, the low-tech material cannot be superfluous to your design, it must be directly integrated). HCIL Hackerspace

Individual Assignments
1401 Background Suwey - /297
« Fawn Qiu's high-low tech version of Flappy Bird# IA02 Arduino Graph - 2113

. . . . - 5
« Jie Qi and Leah Buechley's "Computational Sketchbook' @ (video) :igj Ea;”” E"E: :”rmgig; j:;gu
artner cval 1ar - 4y

+ |Leah Buechley's High-Low Tech Living Wall# 1A05 Partner Eval for MPAQ3 - 4/21 7

Some inspirational projects:

; Mini-Project Assignments
Material Ideas and Some How-Tos MPAO1 Input Inventions - 3/3
MPADZ High-Low Tech - 3/26

Leah Buechley's High-Low Tech Group has a nice listing of material sources for electronic and conventional textiles, conductive inks and paper, and other
MPAQD3 Kinects & Motors - 4/16

materials. Browse her list# and the list below and be inspired!

L ter Project Assig t
SPAQ1 Project Pitch

SPAQ2 Project Presentation

» Art Craft_and Technology 7, Leah Buechley at the Cyberleaming Research Summit, 2012 W

« How to "Sketch" With Electronics#, Leah Buechley at TEDYouth, 2011 SPAOS Proiect Artifact

« Paper Circuits with Copper Tape#, Leah Buechley's High-Low Tech Group

« Microcontroller Circuit with Copper Tape*, Leah Buechley's High-Low Tech Group Reading Assignments

e RA01 Tangible Bits - 1/29 7
+ Paper Speakers 7, Leah Buechley's High-Low Tech Group RAOZ Aargu;melmlr;_m o

RAD3 Electricity Intro - 21137
RAQ4 Switches (p 39-569) - 21197

Paper Circuits

Projects RAQS Input Technology - 2026 7
» LED Paper Dragon Kite 7, Leah Buechley's High-Low Tech Group RAQ5 Sensor-Based Input - 2/26 7
« Electronic Origami Flapping Crane®, Leah Buechley's High-Low Tech Group RAQG Prototyping 3/6
» Computational Sketchbook#, by Jie Qi and Leah Buechley edit navigation

Conductive Paint

+ Ny L ove/Hate Relationship with Conductive Paint#, by Dia via Sparkfun
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MUSICAL SPAGHETTI MADNESS

By Richard Johnson, Spring 2014
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Richard
brought

spaghetti
& sauce






LOW TECH TOUCHPAD
By Peter Enns & Chris Imbriano, Spring 2014







STARRY NIGHT
By Meethu Malu & Hitesh Maidasani, Spring 2014
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instructables




. instructables Explore v Createv Contestsv Community v

X Powering Design  TechShop 123D

EVERYTHING
TEGHNOLOGY

WORKSHOP
W LIViNG
W FOOD

PLAY

20 123D Circuits Contest

Curcuits

Mot Enter Now!

“ Featured

Build a prop vintage baseball shin guard Ultimate Nerf Stryfe Mod Measure the speed of Nerf darts

anzuch in Props by BrittLiv in Nerf by BrittLiv in Nerf


http://www.instructables.com/

3D Printed Underwater Camera CARDBOARD SOLAR LAMP Playstation 2 controller with Raspberry
MoonLanding in 3D Printing deba168 in Reuse Pi

dexter_industries in Raspberry Pi

Automatic Beacon Night Light - Project Recycling CPUs Processor Heat Using IPC for Wireless Encryption with
Geek #3 ssarthak598 in Art Intel Galileo

ProjectGeek in Sensor:

(Functional) /:

Cardboard °

w

bunneydude in Electronics




Dark walnut coffee table Low Budget Pallet Outdoor Lounge Arts and crafts pallet clock
Thor02 bamseline y rickysp8

!m B -‘RUSTIC

Pallet End Table Pallet Projects DIY PALLET WOOD TREE SHELF
mtairymd jessyratfink TUTORIAL

Eco-Rustic




instructables Explore~ Create~ Contests ~ Community ~ let’s make Q Mg You~

f:v} Best Builds Radioshack DIY 3D Printing Pallets Crafts

StarryNight: Paper Circuits and Astronomy for Kids! ) - x w
“% Download 4 Steps + Collection | Mads it! ¥ Favorited

(e - =)
About This Instructable
@ 3,950 views Posted:

May 19
@ 80 favorites 2014
License:
(@) ev-ric-54 ]
J
¥ meethumalu
+ Follow 8

StarryNight

Add instructable to:

Group

Related

How to build an LED
Planetarium

LED Star Constellation
Light or night light

Ever looked in a sky full of stars and wondered what you were looking at? Where's



CMSC838f Instructables Stats

@ Total Views:

. Total Favorites:




CMSC838f Instructables Stats

Q@ Total Views: 108,040

24,625 —__ Spring 2014 totals;
posted May 16




Instructables Views as of August 2013

40,000 ~
CMSC838f Fall2012
Aug, 2013
@ 063,514
30,000 - © 248
20,000 ~
10,000 -
W 23-Aug-13
O _ T T

Inside/Outside  Interactive HandSight X-Track Bear With Me  Bicycle Trip Chem4D
Tracker Living Wall Visualizer



Instructables Views Over Time

40,000 -
CMSC838f, Fall2012
Aug, 2013 May, 2014
@ 63,514 83,415
30,000 @ 248 358
4 )
Even after 1.5 years, the first
50,000 - round of Instructables are still
making an impact!
- J
10,000 -
W 23-Aug-13
W 28-May-14
O _ T — T

Inside/Outside  Interactive HandSight X-Track Bear With Me  Bicycle Trip Chem4D
Tracker Living Wall Visualizer



instructables Explore~ Create~ Contests ~ Community ~ let’s make Q Mg You~

f:v} Best Builds Radioshack DIY 3D Printing Pallets Crafts

StarryNight: Paper Circuits and Astronomy for Kids! ) - x w
“% Download 4 Steps + Collection | Mads it! ¥ Favorited

About This Instructable

@ 3,950 views Posted:
May 19
@ 80 favorites 2014
License:
[G3) &v-ric-sa |
# meethumalu
+ Follow 8

StarryNight

Add instructable to:

Group

Related

How to build an LED
Planetarium

LED Star Constellation
Light or night light

Ever looked in a sky full of stars and wondered what you were looking at? Where's



StarryNight: Paper Circuits and Astronomy for Kids! o, meethuman

%) Download 4 Steps + Collection | Mads it! ¥ Favorited

W hobby4us 8 days ago | Reply
This is a great idea, just what I've been looking for... | want to do something like this
to cover my cars roof for an interior light.

fig Student interaction
extends beyond
B cethumalu (author) P hobbydus 7 days ago Reply
8T : o classroom
e Thank you -
Would love to see this on the roof of your car. We also thought about
putting it on the ceiling of a kids room with switches by the bed side )
flag

! #* Paulbacca 8 days ago | Reply
¢ A
I love projects like this. | did a similar one for my STEM after school club.

hitp-/fwww. instructables com/id/LED-Star-Constella. ..

There are now conductive pens and paints that you could use instead of
copper wire. But that would take all the fun out of it. | never got around to
putting them on display in school. Your ones would look amazing on display.

Good job!
flag
ﬁ meethumalu (author) ¥ Paulbacca 7 days ago | Reply
oL A
5 Ty - ; .
-2 Thanks ) and | loved your project foo !! Commumty SuggestS
We did think about using conductive paint but heard mixed reviews about it. .
People said they crack when they dry. But | think | would give it & try! (Ha! new |deas and
That rhymes -)) H
alternative
flag
approaches!
DIY-Guy 8 days ago | Reply

It is beautiful to behold.

I'would like to use these technical techniques to create lighted maps to real-
world destinations in "local space” such as specific classrooms on campus, the
location of a tool/machine in a Makerspace, or even a particular section of
music in a composition. Thank you for the methods to make maps in the real
world alsol!



instructables
U i the classroom!

1 Fulfilled original goal: allowed for impact beyond the
® classroom & to contribute back to the maker community

Impact continued over time: student Instructables
* sustained interest/readership long after course completed

* provided a forum for students to interact w/makers

Intrinsic satisfaction: The above three things served to

3 Interaction with maker community: Instructables
4° increase student’s sense of accomplishment & satisfaction



Making & Makerspaces at UMD '‘Making" in the Classroom

Rise of Maker/DIY Movement




We are creatures who need to make.

Frank Bidart

Poet
Quote from: Wilkinson & Petrich, The Art of Tinkering, 2014




social

Frank Bidart

Poet
Quote from: Wilkinson & Petrich, The Art of Tinkering, 2014




Upcoming ‘Maker’ Talks Today

1:19PM

1.47PM

BodyVis: Body Learning Through Wearable

Sensing & Visualization
Leyla Norooz & Jon Froehlich

Social Fabric Fitness: The Design & Evaluation of

Wearable E-textile Displays to Support Group Running
Matt Mauriello, Jon Froehlich, Michael Gubbels

Current and Future Mobile and Wearable Device Use

e by People with Visual Impairments

Hanlu Ye, Meethu Malu, Uran Oh, Leah Findlater

Physically Computing Physical Computing: Creative

Tools for Building w/Physical Materials & Computation
Michael Gubbels & Jon Froehlich



Making in the HCIL

31t HCIL Symposium
May 29, 2014
@jonfroehlich

UNIVERSITY OF

mMakeability [ao

Human
Computer
Interaction
Laboratory
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) Quadcopter

by Nithin Davis Nanthikkara
http://thenounproject.com/term/quadcopter/22061/

Bearded Man

by Riccardo Greg
http://thenounproject.com/term/bearded-man/36280/

Students

by Hadi Davodpour
http://thenounproject.com/term/students/28126/

Eye
by Michael Rowe
http://thenounproject.com/term/eye/19791/

Heart

Public Domain
http://thenounproject.com/term/heart/219/



Charles Platt

Make Physical P R A CT | CA I_ Maklng Encyclopedia of E

Electromcs Computing Things Talk y Electronic
v o, [ ; ‘ ELECTROICS , i Components

Power Sources & Conversion

Reaistors - Capacitors - Inductors
Encoders - Relays - Transistors

.“"’"-“I* G|
=% J b
1§ -Vl“ 25 N 'E

EoO -} I“‘ '

.ﬂ-f ﬂ ®

OREILLY Make:

e

ACOLLECTION OF DIY PROJECTS THAT (D"'BNE
FABRIC, ELECTRONICS, AND

E Textiles ™ m



http://www.amazon.com/Making-Things-Talk-Practical-Connecting/dp/0596510519
http://www.amazon.com/Encyclopedia-Electronic-Components-Volume-Transistors/dp/1449333893/ref=tmm_pap_title_0?ie=UTF8&qid=1390843092&sr=1-1
http://www.amazon.com/Encyclopedia-Electronic-Components-Volume-Transistors/dp/1449334180/ref=pd_sim_b_1
http://www.amazon.com/Fashioning-Technology-Intro-Crafting-Projects/dp/0596514379/ref=sr_1_1?s=books&ie=UTF8&qid=1390843207&sr=1-1&keywords=fashioning+technology
http://www.amazon.com/Practical-Electronics-Inventors-Third-Scherz/dp/0071771336/ref=sr_1_1?s=books&ie=UTF8&qid=1390843306&sr=1-1&keywords=practical+electronics
http://www.amazon.com/Sew-Electric-Leah-Buechley/dp/0989795608/ref=sr_1_1?s=books&ie=UTF8&qid=1390843396&sr=1-1&keywords=sew+electric
http://www.amazon.com/Make-Electronics-Discovery-Charles-Platt/dp/0596153740
http://cmsc838f-s14.wikispaces.com/
http://www.amazon.com/Physical-Computing-Sensing-Controlling-Computers/dp/159200346X

Some Online Resources

http://learn.sparkfun.com

Safari= "

proquest.safaribooksonline.com/ http://highlog/ itp.nyu.eduphyscomp/TutoriaIs


http://learn.sparkfun.com/
http://learn.adafruit.com/
http://www.instructables.com/
proquest.safaribooksonline.com/
http://highlowtech.org/

Making
MAKERSPACES

Resources



LOG IN

ﬂ'adafruit

L INDIISTHIFS |

e

PRODUCTS HOME

New Products [99]

Android (6)
Y Arduino (63)
Boards & Packs [17]
Shields [34]
Accessories [12]
BeagleBone (23)
Bunnie Studios (9)
FLORA (25)
FPGA (1)
mbed (12)
NETduino (14)
»Raspberry Pi (84)
XBee (9)
»More Dev Boards (30)

BoArduino (8)
Brain Machine (1)
Clocks & Watches (18)
Drawdio (4)
Game of Life (1)
Microtouch (5)
MiniPOV (3)
MintyBoost (2)
SIM reader (3)
SpokePOV (4)
TV-B-Gone (2)
»More DIY Kits (16)

Discover Electronics (2)

littleBits (3)

MaKey MaKey (3)
Project packs (10)
Snap Circuits (4)
Tweet-a-Watt (5)
Young Engineers (41)

» Batteries & Power (55)
Breakout Boards (38)
» Cables (67)

» Components & Parts (70)

R o R T | gy o ERESSRY [ i W o |

How To Start A Hackerspace: Part 2 — A Place To Hack All The Things

Photo by Tomi Knuutila

Now that you have a concrete idea of who your hackers are, you also know what kind of space needs they'll have. Next,
narrow down what will be done in the space. Don't forget: there’s plenty of room to grow your space to include many

different kinds of hackers as your Hackerspace matures (covered in later sections of this "How To")

Talk to the people you're starting the space with and make the most detailed list in a shared spreadsheet of what
different hackers need to do their hacking (and keep in mind that you'll probably be adding to this list as you get into
your space).

Here's an example of physical needs you may have on your list:

220 power

Running water

Ventilation

Concrete floor

Natural light

Darkroom and darkroom supplies (have your photo hacker make a list)
Air conditioned room for servers

Area for physical hack projects

Sound proof room for audio/video recording/editing
24/7 Access

Spray paint booth

Place to put a car lift

Etc, Etc, Etc...

® 0 0 0 0 0 000000

Once you have your list now you’ll need to go to the next step: How To Start A Hackerspace: Part 3 - A Home For
Your Hackerspace Stop back tomorrow!

Pages
About us
Connect
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http://www.adafruit.com/blog/2012/11/13/how-to-start-a-hackerspace-part-2-a-place-to-hack-all-the-things/
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akerspace Playbook

Ny nleg minkem On hay 4 et S T4
By Mic ka" Hiuoinka On May 181, 2042

& Commeants

Taks a psesk our current draft of the Maksrzpacs Playbook, intended to offer soms guidancs to thoss who ars hoping
to start a Makearepacs at thair school or in thair community. We welcome your feedback on the kinds of things wa
should add to this Playbook, what you think wsa got right and wrong, and any changss youid maks in gsnsral. Ws
already know weid like 1o add things like sampls |etters 10 garnsr support from adminigtration and potential funders,
mors spotlights of teachsers doing this kind of making with thsir studsants, and mors detail about what ths nsw rolss
for teachers, mentors, and shop hosts might entail. What do you nesd to know to gst your Maksrspacs up and
running?

Beasidss this draft of the Maksrepacs Playboolk, wsivs also mads soms prograss on ths companion documsni— High
Schoal Makarspacs Toaols & Matanalzs, &0 ws have a nsw draft of that 1o shars with you |, 100,

s Makerspacs Playbook (April 2012)
s High School Maksarspace Tools & Matsrials (April 2012)

Evantually, wsaid liks both of thass documsants to exist onling in a form via which wa can all fresly contributs to the
information and refing what ws havs 1samsd about running Maksrspacss. For now, you can ssnd your fasdback to us
using the form below.

Want to make a makerspace?

Chsck out our playtock. [t covers many of the
challengss involed in craating 8 space.

Makerspace
Playbook

Makerspace News

Makserspace conversation brings minds togsther
- Monadnock Ledger Transcript

Yorlt gives 320K to maksrepacs Working Class -
York Dispatch

Yoga for kids and family makerspacs at Madfisld
Library - Wicked Local Medfisid

Psterborough talk on makerapaces, craative
spacss plannsd - The Union Leader

The Shop: Toronto's new inclusive maksrspacs -
Boing Boing

Maksrapaces, whers people coms togsther to
design and create new things ... - Economic
Timss

High-Tech Maksr Spacss: Hslping Little Startups
Maks It Big - OFB Naws

JaxHax Opens Maksrspacs For Artizts,
Inventors, And Entreprensurs - WJCT NEWS
[PHOTOS] Realize Your Creative ldeas At Statsn
|zland's Maksrepacs - WYL Local
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http://www.amazon.com/Make-Space-Stage-Creative-Collaboration/dp/1118143728

