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Seamlessly enhancing the senses.
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Handheld, Situated & Hybrid

Everywhere Displays [Pinhanez et al. 2001], iLamp Projectors [Raskar et al. 2003],
On-board Mixed Reality Projector [Karitsuka & Sato 2003], Transflective Surfaces [Bimber et al. 2000], 
Cell phone [Möhring & Bimber 2004], NaviCam [Rekimoto 1997], PDA [Wagner & Schmalstieg 2003]

Head-worn



Digital Desk (Wellner 1993)Digital Desk (Wellner 1993)



Interactive Surfaces & Tangible UIs

• Display 2D graphics

• Sense on & above surface

• Detect & augment objects

DigitalDesk [ Wellner 1993 ]
Tangible Bits [ Ullmer & Ishii & Buxton 1997 ]
Augmented Surfaces [ Rekimoto & Saitoh 1999 ]
PlayAnywhere / PlayTogether [ Wilson 2005 / Wilson & Robbins 2006 ]



Ubiquitous Computing
Weiser 1991

Ubiquitous

• Displays

• Sensing

• Connectivity

Devices

• Tabs, pads & boards



Navicam (Rekimoto 1995)Navicam (Rekimoto 1995)



• Tracked display

• Focus + context

Chameleon [ Fitzmaurice 1993 ]

NaviCam [ Rekimoto 1995 ]

Augmented Notebook [ Mackay et al. 2002 ]

Focus + Context displays [ Baudisch et al. 2002 ]

VITA [ Benko et al. 2004 ]

Ubiquitous graphics [ Sanneblad & Holmquist 2006 ]

Spatially Aware Displays
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Human — computer interaction

• Interaction techniques & technologies

• Augmented reality

• Medical & health applications
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ISMAR 2003 [Olwal, Benko & Feiner]
ICMI 2003 [Kaiser, Olwal, McGee, Benko, Corradini, Li, Cohen & Feiner]

SenseShapes
Multimodal interaction for augmented reality



ASTOR
Transparent window with autostereoscopic 3D overlays

SPIE 2008 [Olwal, Gustafsson & Lindfors]
ISMAR 2005 [Olwal, Lindfors, Gustafsson, Kjellberg & Mattson]
SIGGRAPH 2004 Sketches [Olwal, Lindfors & Gustafsson]





Workspace

Process data



Workspace +
Process data







video: 

http://web.media.mit.edu/~olwal/?astor_video



3DTV Book 2008 [DiVerdi, Olwal, Rakkolainen & Höllerer]
VR 2006 [Olwal, DiVerdi, Rakkolainen & Höllerer]
SIGGRAPH 2005 Emerging Technologies [Rakkolainen, DiVerdi, Olwal, Candussi & Höllerer]

Immaterial displays
Face-to-face, reach-through & walk-through interaction



video: 

http://web.media.mit.edu/~olwal/?immaterial_video



SurfaceFusion
Sensing & augmenting everyday objects

GI 2008 [Olwal & Wilson]



video: 
http://web.media.mit.edu/~olwal/?surfacefusion_video



SurfaceFusion
RFID + vision → ID + track everyday objects

LightSense
Dynamic augmentation of printed media

LUMAR
Hybrid 2D + 3D handheld AR

GI 2008 [Olwal & Wilson] ISMAR 2006 [Olwal]

ICAT 2007 [Olwal & Henrysson]

Hybrid surface interaction
Distributed interaction with large displays

INTERACT 2009 [Olwal]

TANGIBLE UIS & MOBILE AR



Spatially aware handhelds
Enhancing interaction with large displays

TEI 2009 [Olwal & Feiner]
INTERACT 2009 [Olwal]



video: 

http://web.media.mit.edu/~olwal/?lightsense_video



Touch-screen techniques
Minimal gestures for precise interaction

Collaborative interfaces
Multiple users, devices & locations

3D interaction
Mobile, gestures, touch, eye tracking, …

CHI 2008 [Olwal, Feiner & Heyman]

INTERACT 2011 [Olwal, Frykholm, Groth & Moll]

NordiCHI 2008 [Olwal]

Spatially aware handhelds
Mobile devices → expanded capabilities

TEI 2009 [Olwal & Feiner]

HYBRID UIS & INTERACTION TECHNIQUES



SpeckleSense: 2D + 3D optical motion sensing
Fast, precise, low-cost & compact

UIST 2011 [Zizka, Olwal & Raskar]



videos: 

http://web.media.mit.edu/~olwal/?specklesense_video

http://web.media.mit.edu/~olwal/?specklesense_handheld_video



SpeckleEye: Gestural interaction for Ubicomp
Open source software + hardware platform for embedded electronics
www.specklesense.org

CHI 2012 Extended Abstracts [Olwal, Bardagjy, Zizka & Raskar]



SpeckleSense
2D + 3D optical motion sensing

Multimodal motion guidance
Dynamic tactile feedback for motor training

SpeckleEye
Gestural interaction platform for embedded electronics

UIST 2011 [Zizka, Olwal & Raskar] CHI 2012 Extended Abstracts [Olwal, Bardagjy, Zizka & Raskar]

Jamming user interfaces
Stiffness & sensing for malleable devices

UIST 2012 Best paper 
[Follmer, Leithinger, Olwal, Cheng & Ishii] ICMI 2012 [Schönauer, Fukushi, Olwal, Kaufmann, & Raskar]

ACTUATION & SENSING



Expressive weather
Robotic façade display with weather sayings
www.tactam.com

Tom Tits Experiment 2011 [Tactam & Glittermek]



Expressive weather
Robotic façade display with weather sayings

Hybrid Surface
Sensing & interaction for objects & mobile devices

PeopleBandit
Oversized slot machine → remixes 1000 locals

Tom Tits Experiment

Ericsson: HQ, Mobile World Congress, Volvo Ocean Race, …

Lunagallerian

Exhibit Surface
Multi-touch + RFID

Museum of Naval History, Stockholm

TACTAM (company) www.tactam.com



Jamie Zigelbaum



Tangible Video Editor (2006)Tangible Video Editor (2006)



SpeakCup (2007)SpeakCup (2007)



SpeakCup (2007)SpeakCup (2007)



Slurp (2008)Slurp (2008)



video: http://jamiezigelbaum.com/slurp



g-stalt (2009)g-stalt (2009)



video: http://jamiezigelbaum.com/g-stalt



Subtitle

Timepiece Explorer (2010)Timepiece Explorer (2010)



video: http://jamiezigelbaum.com/timepiece-explorer



Reach (2012)Reach (2012)



video: http://jamiezigelbaum.com/reach



This Too Shall Pass (2010)This Too Shall Pass (2010)



video: http://jamiezigelbaum.com/this-too-shall-pass



Six-Forty by Four-Eighty (2010)Six-Forty by Four-Eighty (2010)



video: http://jamiezigelbaum.com/six-forty-by-four-eighty



Six-Forty by Four-Eighty (2010)Six-Forty by Four-Eighty (2010)



Resolution (2012)Resolution (2012)



http://jamiezigelbaum.com/resolution



Barista Bot (2013)Barista Bot (2013)



Barista Bot (2013)Barista Bot (2013)





Cambridge Workshop

Jake Bernstein: Ph.D. candidate, MIT Media Lab

Eric Gunther: founder, Sosolimited
Lauren McCarthy: designer, programmer, artist

Dan Paluska: artist, roboticist

Nadya Peek: Ph.D. candidate, MIT Center for Bits and Atoms

David Robert: Ph.D. candidate, MIT Media Lab

New York Workshop

Christine Creamer: product developer

Amanda Parks: media designer & technologist

James Patten: founder, Patten Studio

Marko Tandefelt: director of technology & research, Eyebeam

Richard The: senior designer, Google Creative Lab











Expectations of cognitive capabilities









Why are remote people so much more important?





Stop mushroom foraging in Macau 
and come back to dinner.











Part man. Part machine. All cop.



Local vs. Remote

Focused vs. Distracted

Unified vs. Fractured

Present vs. Absent

Now vs. Later



The following are exercises to do at home!

Please send us your results 

(drawings, text, video, or whatever).

olwal@media.mit.edu

jamie@zigelbaum.com



Writing Exercise 1:

Write an entry for the DSM VI explaining a future 
psychiatric disorder arising from AR interfaces.



Writing Exercise 2:

Write a letter to sex and relationship advice author 
Dan Savage in 2025, asking advice for an AR-

related sexual dysfunction.



Writing Exercise 3:

Write a letter from a lawyer to a defendant laying 
out the strategy of defense for their AR-related 

crime.



Performance Exercise 1:

Have a conversation with a friend while you pretend 
to be using an imaginary future AR device. They 

have to guess what it is afterwards.



Performance Exercise 2:

Augmented Reality charades. Imagine a future AR 
interface then stand up in front of your friends and 

act it out. They can instruct you on what’s 
happening in your world, e.g. “you’re about to be hit 
by a bus!” and you have to react as you would with 
that interface. They try to guess what the interface 

is.
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