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The Future
is not to predict, 
but to invent
! ! Alan Kay 1971

This is the century in which you can be proactive about the future; 
you don't have to be reactive. The whole idea of having scientists 
and technology is that those things you can envision and describe 
can actually be built. 
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information = running water
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循環
cycling

Flow Clouds   http://www.flickr.com/photos/mjohnsphoto/6801328985/
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telescope



earthbound observers



http://en.wikipedia.org/wiki/File:Grand_orrery_in_Putnam_Gallery,_2009-11-24.jpg



表現
representation

http://en.wikipedia.org/wiki/File:Grand_orrery_in_Putnam_Gallery,_2009-11-24.jpg



Orrery 
Tangible Representation of Knowledge 



hands



http://en.wikipedia.org/wiki/File:Wright_of_Derby,_The_Orrery.jpg

collaboration



理念
vision



Vision

Applications
Users’ need

Technologies

Vision-Driven
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Why?             Life Span
Vision

Applications
Users’ need
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painted bits tangible bits



Embody
digital information to 
interact with directly

GUI TUI

1997

painted bits tangible bits



Tangible Bits

   Physical embodiment of
digital information and computation



Tangible Bits

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



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

 

light reflections

digital shadows

wind



Eyes are in charge, 
but hands are underemployed.



bottles



SandScape 2003



Clay & Sand



SandScape

Hiroshi Ishii,
Carlo Ratti,
Ben Piper, 
Yao Wang, and
Assaf Biderman

Tangible Media Group
MIT Media Laboratory



Radical Atoms
Dynamic Future Material that
Conform, Transform & Inform

tangible bits
1997

radical atoms
2012



Relief

Relief: A 2.5D Shape Display



Relief
Daniel Leithinger and 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



inFORM
Tangible Media Group

Daniel Leithinger, Sean Follmer, Alex Olwal, and Hiroshi Ishii



Fmag + mg = 0N

ZeroN
Jinha Lee, MIT Media Lab
Rehmi Post, MIT Center for Bits and Atoms
Hiroshi Ishii, MIT Media Lab



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.  



理念
vision



Envision & Embody
Invent & Inspire 

▶ The Future
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