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O’Sullivan and Igoe, Physical Computing, 2004, p. xix 

How computers have traditionally seen us 



O’Sullivan and Igoe, Physical Computing, 2004, p. xix 

That is the old world of 

computing.  

 

Things have changed. 



example 
for 



Ryokai et al., I/O Brush: Drawing With Everyday Objects as Ink, CHI2004 



Seamlessly couple the dual worlds of bits and atoms 
by giving physical form to digital information 

— Professor Hiroshi Ishii 
MIT Media Lab 

A Founding Father of Tangible User Interfaces 
http://tangible.media.mit.edu/vision/ 



now? 
why 



1. The recent emergence (or reemergence) of the DIY/Makers 

movement, which has led to widespread opportunities to interface 

and work with hardware that has rather low barriers of entry 

(e.g., the Arduino) 

 











1. The recent emergence (or reemergence) of the DIY/Makers 

movement, which has led to widespread opportunities to interface 

and work with hardware that has rather low barriers of entry 

(e.g., the Arduino) 

 

2. The pervasiveness of powerful, sensor-rich mobile 

computers in the form of smartphones and tablets that are 

constantly on and nearly constantly with us 

 

3. The rise of inexpensive 3D-printing and CNC machines for 
easily forging new industrial forms and artifacts rapidly in the lab; 
 

4. The "hardware renaissance" in Silicon Valley (and other places) 

that is fostering a renewed culture of hardware-oriented products 

and ideas such as the FitBit,, the Lytro, the Pebble 

Smartwatch, Nest, Microsoft's Kinect, theNike Fuelband, and low 

cost flying drones such as the AR.Drone. 

 





FitBit 



FitBit 



I want(ed) to make the  

HCIL Hackerspace… 
A place to inspire creativity 

A place to encourage and allow for serendipitous interaction 

  between HCIL members 

A place where students want to come 

A place for playfulness and fun 

A place to try and fail and try again 

A place to build community and imbue a spirit of collaboration 

A place to rapidly prototype physical computing designs 

… 



Collaborative Making 



Collaborative Working 
HCIL students Matt and Michael 



Collaborative Working 
HCIL students Joseph, Cy, Matt, and Jonah 



Collaborative Working 
HCIL students Yi-Chun, Michael, & Sean 



Physical Making 



Physical Making 
HCIL Student Leyla Norooz 



Electronics Making 
HCIL student Tansy McBurnie 



Curiosity & Inquiry 
HCIL students Anders, Leyla, and Matt 



Rapid Prototyping 
HCIL Hackerspace mannequin: Manny 



Rapid Prototyping 
Paper prototype of BodyVis v. 2.0 



Creative Making 
HCIL Student Michael Gubbels showing SFF 



Zany Making 
HCIL student Leyla wearing BodyVis v. 1.0 



Matt Sewing 
HCIL student Matt sewing 



Fun! 
HCIL students Kotaro Hara and Allan Fong 



More Fun! 
HCIL students Sean, Michael, Alexa, and me 



Play With What You Make 
Playing a driving game with a 3D-printed steering system 



Space can have a profound impact on thought, 

creativity, and collaboration. 









My Approach 



Most importantly… have supportive colleagues 



computer 

science 

hcil 

BenShneiderman BenBederson JonFroehlich JenGolbeck LeahFindlater 

MarshiniChetty 

JennyPreece 

AllisonDruin MonaLeighGuha TammyClegg JuneAhn EvanGolub TimClausner KentNorman 

IraChinoy 

KariKraus 

AnneRose CatherinePlaisant 



  

Design 

Build 

Evaluate 

Human-Centered Design 

Iterative Design 



Read.  

Learn. 

Remix. 

Design. 

Sketch. 

Communicate. 

Get Feedback. 

Revise. 

Build. 

Use. 

Iterate. 

Use. 

Iterate. 

… 

My Approach 
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I am a creative kleptomaniac. I’m 

interested in stealing things that 

really mean something to me. The 

things [ideas] that I can actually 

use in my work. 

Austin Kleon 

Author / designer 

Quote from the TEDx talk: Steal Like An Artist, http://youtu.be/oww7oB9rjgw 



My Kleptomania 



IDEO Workspace & Culture 
ABC News Nightline, July 13, 1999 



Being playful is of huge importance for being 

innovative. 

[Re: DC3 Wing]. That’s décor. That’s ambience. 

That says, we’re weird and we’re proud of it. 

Try stuff and ask forgiveness instead of asking 

permission. 

David Kelley 

Founder of IDEO & Hasso Plattner Institute of Design 

Professor at Stanford 



Stanford d.School 
Make A Space For Innovation 



Null Space Labs 
Los Angeles Hackerspace 



Noisebridge 
San Francisco Hackerspace 



Unknown 
Unknown 



Taubman College of Architecture & Urban Planning 
University of Michigan 



Mono Mpls 
Advertising Agency in MN 



Innovatrium 
Ann Arbor, MI 



Oktavilla 
Stockholm Design Firm 



Design by Front 
Ireland U/X Design Firm 



Teehan Lax 
Toronto U/X Design Firm 



Invoke Canada 
Media and U/X Design Firm 



Parliament 
Portland Design Firm 



Windows 8 
MS Windows 8 Design Studio 



Woodworking Shops 

Pay attention to storage, workbenches, 

arrangement of equipment, open space, etc 
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https://docs.google.com/document/d/1nFW0JNb2vvYbC0F1oe9qsayoi0f4dee1mLCp7XmW_qY/edit




Google Docs 
enabled multiple 
parties to easily 
provide feedback 
and even make 
their own edits to 
the planning doc 





Read.  

Learn. 

Remix. 

Design. 

Sketch. 

Communicate. 

Get Feedback. 

Revise. 

Build. 

Use. 

Iterate. 

Use. 

Iterate. 

… 

My Approach 

After sketches, sharing 
design docs, getting 
feedback, I made more 
“hi-fidelity” prototypes of 
the space 













Implementation 



Hard Work 
Ingredient #1 



Money 
Ingredient #2 



People 
Ingredient #3 



  

Design 

Build 

Evaluate 

Iteration 
Ingredient #4 



People 
Ingredient #5 



People 
Ingredient #6 



Transforming the Space 



















The Windows 





6’ 

4’ 

Glass window 















8’ 

4’ 















Designing, Building, & Installing the Workbench 













































Building & Installing the Whiteboards 







Reebok Design Studios 
IdeaPaint Marketing Video, 2011 



Paint one wall: ~ 210 sq ft 
$190

50 𝑠𝑞 𝑓𝑡
 ∗ 210 𝑠𝑞 𝑓𝑡 = $798 + $15 𝑠ℎ𝑖𝑝𝑝𝑖𝑛𝑔 

=$813 





http://www.homedepot.com/p/Thrifty-White-32-sq-ft-Hardboard-Panel-Board-709106/202090193.Ufc5UI2sib8
















Storage & Tools Ready At Hand 





Milwaukee Makerspace 
http://milwaukeemakerspace.org/ 









Stanford d.School 
http://goo.gl/PKLwt8 





Equipment 







3 soldering stations with carbon filter 

High quality oscilliscope 

4 digital multimeters 

2 AR Drones 

E-textile station w/2 mannequins, sewing machine, & materials 

12 Kinects 

Multiple Arduino platforms 

Beaglebone, Raspberry Pi, .NET Gadgeteer 

3D-Printer 

Multiple tablets, smartphones 

Various electronic equipment (sensors, actuators, etc.) 

Equipment 
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Hackerspace 0.1 Completed 







Hackerspace 1.0 Completed 











Hackerspace 2.0 Completed 













Hackerspace Branding 











Hackerspace Fridge 

















In Closing 
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End-User Design & Customization 



Leah Buechley, CRAFT Meets Tech at MIT, http://youtu.be/XrNz9deYIJU 



Sparkfun Wall 
By Dia Campbell 



Sparkfun Wall 
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Sparkfun Wall 
By Dia Campbell 

































IF YOU BUILD IT, THEY WILL COME 
Reflecting on the Successes (and Failures) of Building a Collaborative Workspace 

to Support Creativity, Experimentation, and Making 

Human 
Computer 
Interaction 
Laboratory 

@jonfroehlich 
Assistant Professor Computer Science 

@jonfroehlich 
Assistant Professor CS 

DSST 2013 Workshop 

July 30th, 2013 







Could have movie and story of 

ARDrone: 00007.MTS 

 

 











Where did all that stuff go? 




















