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Research Framework 

Human・Computer Interactions lHCll & 

Remote Collaboration lCSC 

Human Interaction 

Information 

HCI: I CSCW: 

Human-Computer I Human-Human 

Interaction I Collaboration 

Interact 
GUI: Graphical User Interfaces 

AR/MR: Augmented/Mixed Reality 

TUI: Tangible User Interfaces 

Represent 
20 砂 30

Painted Bits (GUI Pixels）砂

Tangible Bits 惨 Radical Atoms 

Collaborate 
Telepresence I Remote Collaboration 

IPS: Inter-Personal Space + 

SWS: Shared Work Space 

Share 
Distributed Shared Information Space 

Synchronization of Representations 



Tools for Thought 
Howard Rheingold, MIT Press

• The History and Future of Mind-Expanding Technology 
• http://www.rheingold.com/texts/tft/

http://www.rheingold.com/texts/tft/


 Ideas Colliding
Opportunities Emerging
Disciplines Transcending
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Milano!
Design Week!

!
LEXUS DESIGN AMAZING 2014 MILAN!

April 8-13, 2014 
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TextTextText

TRANSFORM 
Tangible Media

MIT Media Lab
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inFORM ENGINES   
Designed by Daniel Leithinger & Sean Follmer, and Rendered by Amit Zoran
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Design vs Technology
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“TRANS - Disciplinary”!
!

Finding opportunity in conflict between disciplines  
Breaking down old paradigms to create new archetypes 

!

“auf-heben”                        

http://www.talkingcranes.com/blog/poles-must-engage
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> 100 years 
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THE PHYSICAL WORLD

THE DIGITAL WORLD

GUI TUI RADICAL ATOMSPAINTED
BITS

TANGIBLE
BITS

A Graphical User Interfaces only let users see 
digital information through a screen, as if looking 
through a surface of the water. We interact with the 
forms below through remote controls such as a 
mouse, a keyboard or a touch screen.

A Tangible User Interface  is like an iceberg: there is a 
portion of the digital that emerges beyond the surface of 
the water - into the physical realm - that acts as physical 
manifestations of computation, allowing us to directly in-
teract with the ‘tip of the iceberg.’

Radical Atoms is our vision for the future of interaction with hypothetical 
dynamic materials,  in which all digital information has physical manifesta-
tion so that we can interact directly with it - as if the iceberg had risen 
from the depths to reveal its sunken mass.  



Orrery 
Tangible Representation of Knowledge 
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digital
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digital

pphysical

painted bits tangible bits
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Embody  

digital information to  
interact with directly

GUI TUI

1997
painted bits tangible bits
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Tangible Bits

March 1997 
“Tangible Bits” paper 
 presented at CHI ‘97 in Atlanta



bottles



musicBottles (classical)



Origin: Weather Bottle

present for my mother !
soy sauce bottle  
in her kitchen



石井 和子 
Kazuko ISHII 
1926 - 1998



Mark Weiser  
1952 – 1999



Bottles: A Transparent Interface 
as a Tribute to Mark Weiser 
IEICE TRANS. INF. & SYST., VOL.E87–D, NO.6 JUNE 2004



Urp:  
Urban Planning Workbench 
John Underkoffler and Hiroshi Ishii, 1997 - 1999

light reflections

digital shadows

wind



Clay & Sand



SandScape 2003



Hiroshi Ishii, 
Carlo Ratti, 
Ben Piper,  
Yao Wang, and  
Assaf Biderman 
!
Tangible Media Group 
MIT Media Laboratory

SandScape 
Ars Electronic Center



Radical Atoms!

Dynamic Future Material that!
Transform, Conform & Inform

tangible bits!
1997

radical atoms!
2012

MIT  
Media  
Lab



Relief: A 2.5D Shape Display!
Daniel Leithinger & Hiroshi Ishii



Recompose!
based on Relief!
UIST 2011

Anthony DeVincenzi, David Lakatos,!
Matthew Blackshaw, Daniel Leithinger & Hiroshi Ishii



TimeScape!
based on Relief

Daniel Leithinger, Jinha Lee, Sean Follmer, Austin Lee, Matthew Chang & Hiroshi Ishii




