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Lifespan

> 100 years

-




"Visions, not Goals"

e Alan Kay's "Visions, not goals" principle suggests focusing
on a romantic, long-term, and nonspecific future state
rather than immediate, short-term objectives, as a key to
fostering true innovation. He argues that a powerful, long-
term vision acts as a "magnetic field from the future" that
Inspires and aligns brilliant people to create novel
solutions, whereas rigid goals often lead to incremental
thinking and short-sighted optimization.

e https://jackyeh.me/newsletter/visions-not-goals/




Vision-Driven
GUI P Tangible Bits P Radical Atoms

‘I want to make bits tangible,
' and atoms dance!”




Human Augmentation,

Be constructively critical!
or Human Amputation?

“Every augmentation is also an amputation”

Marshall McLuhan
1911 - 1980


http://www.google.com/url?sa=t&rct=j&q=douglas%20engelbart%20photos&source=web&cd=8&ved=0CD0QFjAH&url=http%3A%2F%2Fwww.picsearch.com%2Fpictures%2FCelebrities%2FInventors%2FInventors%25201%2FDouglas%2520Engelbart.html&ei=-m44T8r4DY-10QGsx72cAg&usg=AFQjCNG8ueFIqv8D9gpNs15K4rLwmtQr9Q

Douglas Engelbart Marshall McLuhan

Intelligence Augmentation 1962 The Extensions of Man 1964 Every augmentation
Is also an amputation”

$an Francisc o, 1968 1 Douglas Engelbart played a crucial l . McLuhan frequently described technology as
' . role in shaping the foundational ideas “extensions” that result in the “amputation” of
_ of human augmentation, especially I other faculties.
» concerning the amplification of “Every extension of mankind, especially
intellect. technological extensions, has the effect of

amputating or modifying some other
extension.”

This reflects McLuhan’s theory that as
technologies extend our faculties, they also
diminish or displace other human capabilities.

TN | \ <
- He coined the term "intelligence :
' augmentation" (1A) in his seminal 1
GENTES article "Augmenting Human - , f' .,
ot Intellect: A Conceptual l :.
Framework” (1962). Engelbart's ! |

Aﬁtﬁ'ﬁls aulAN INPELLECT o _ e 4
. vision emphasized a symbiotic
relationship between humans and
““z‘ittxii Eni%; :t!;..{mo computers, YVhere technolp_gy would - by M‘n‘aw@”h%!fl‘mgy;lhaﬂ https://blog.ayjay.org/two-quotations-on-the-brief-dream-of-
: i expand our intellectual abilities rather = the-human-intellect/?utm_source=chatgpt.com
Secemser 2. 1360 than replace them. ¥



https://www.dougengelbart.org/pubs/augment-3906.html
https://www.dougengelbart.org/pubs/augment-3906.html
https://quotecatalog.com/quote/marshall-mcluhan-every-extension-X7qE4A7/?utm_source=chatgpt.com
https://quotecatalog.com/quote/marshall-mcluhan-every-extension-X7qE4A7/?utm_source=chatgpt.com
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INVITED PAPER  Soecial Sez'ion on | luman Communicatio | -

M a r k we i se r 1 9 52- 1 9 9 9 BO ttles : A Transpa re nt Inte rface as Bottles: A Transparent Interface as a Tribute to Mark Weiser

.. : a Tribute to Mark Weiser T—
Ubiquitous Computing S

capt of "ukigoitous computing™ tha Mark Weises ociginally proposed in

SHIL BOTTLES. A TRANSPARENT INTERIACE AS A TRIBUTE TO MARK W1

1921, Welser s main messages was not Lye ubiguily of ecmputes, bal the

trewss pareae  Of inerface L detepmings aen' peroepton of dig tal ech

"The Computer for the 21st Century" - Scientific American Special Issue on Communications, e i o e vty T

(Besizn of an intarface hal s glass bordles as “oonisdsers” and “coneraly’
fot digdal inlornation. The metapkor is L perfame Botile: Inssad O scert,

Computers, and Networks, September, 1991
] y , Openng each bottle releases the seund of a specifie instmument n2e0m s
mied by dynamic colored lighv. Physkal manipulation of the bosles
cpeadng sord clesing i the prl iy mcde of nerston for conro I ng
thelr wusical comzns. The Levnles Slusirawes Mark Weiszt's vislon of (ke
rremspare) of fvainilble) imerfaee thas wesves hsell inm s Nbric of oy

peyciay FIx 1o Doitles also expliodls the emodionn aepesie of glass hottles () Jawry trie it ex (01 Claas ¢ trio beeles
(hat ore langable ) vicad, ard evoke Dy snell of perfume and the uste Hianc, base, and dramrs cella, violin, and prano

7UPLICATION

of exotie beremges, This piper describes the cesign goals of the botie
istarface, the aomngement of mumical sonteod, the lmp erentation o the

.
> .
' 9 . wirgless ddectramagnetis tag wehaelogy, and the feedback lrosn s who
: . : " ;.‘ . Imve played with $10 syatam
MAE ' X - key words: Meort Welver ahiguioaes compadeg, permsdve covepuring in
™ ! N B VAL comuiting, fraipvareal interface i My Inderxare, vane Me M
"The most profound pam g Win, maricBoter, Wt Soitle
p S R t .
! ’ . ".»'-‘.' .___:‘. v: b
= VL PR e 1. Introduction
teChnOIog'es are mose ."".“‘,‘3-,- - = ! 1) Techno 10 »ithes () Gl clamsic t0 Boetlen
AP . ey [ peovsnlion)
T e T Ubiquitous” has become a popular buzzword used by vir "
, Fig$ maaiebhonles samp et

twaly every media in Japan today, Unfartunately, however,
Mark Wekser's orginal concepx of “ubiquitous computing™
[19] was not well undersicod, and was often misused ns e o
bel for a2 old iceq suenh 28 "anyiime & enyplace compuning'”
or as a0 acronym of “'mobilc/wireless broadband services.

I'nis paper Airst discusses the core message of Weiser's
"ubiguitous computing”™ vision besec on my persanel com-
manication with him, and then presents “Bottles” as atribute
> him. The bardes illustrares Welser's vision of profound
technotogles that diseppear by weaving themselves into the
fabric of everyday ife

that disappear.
They weave themselves :
into the fabric of everyday

life until they are .
indistinguishable from it.” BACK GROWND

MAIC

2. Ubiquitous

2.1 Anytime & Aryplace?

Mark Weiser

The word wbiquutous, meaning “ommpresent,” 1s often -
terpreted as “anytime & anyplace” However, the coreept
of "aaytimz & anyplace” is nothing cspecially new, This

Manuecript received December 12, 2003,

Manusenpt revisec Fedmuary 20, 2004,

"The wuthwor is with MIT Media Labonory, E15-328. 20 Ames
Street. Cambridge, MA 02139-4307 US A

a) E-mail: ishin@mecia moLede

FIg. 6 A westhwr Dollle taal containe the weather forecns o Sappero
chy




Mark Weiser’s message Jan. 26, 1997

Mark Weiser 1 952-1 999 Date: Sun, 26 Jan 1997 23:34:10 PST
To: ishii@media.mit.edu, ullmer@ media.mit.edu

From: Mark Weiser <weiser@xerox.com>

U blq u ItOu S Com pUtI ng Subject: "Tangible Bits"

"The Computer for the 21st Century" - Scientific American Special Issue on Communications,
Computers, and Networks, September, 1991

Dear Hiroshi and Brygg,

| recently had a chance to read your CHI 97 paper "Tangible Bits"!
Great work! In my opinion this is the kind of work that will characterize

the technological landscape in the twenty-first century...

PUPLICATIONS
e W
T WIRR S T

"The most profound
technologies are those b
that disappear. SOFT¥ARE

They weave themselves | do have a request. My request is that you help me stop the spread of
:;:0::;1::;'2: wusryday _ misunderstanding of ubiquitous computing based simply on its
indistinguishable from it.” PACK GROUND name...

Mark Weiser 3 "Tangible Bits" is very nice, and maybe could serve as an overall

umbrella, but then you might lose it as the name of your research
project! ...

......
‘._4“ P AT g



My Heroes & Friends

Randy'f

" '
Bill Buxton JoachinY Sauter October 23,"1960
® 1959 - 2021 July 25, 2008 (aged 47)
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From Remote Space To Remote Time
Tuesday, April 14, 2026 (14:15 — 15:45 CEST)
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Prof. Hirashi Ishii Hye Jun Youn Dr. Jie Li Dr. Xiao Xiao Prof. Eugene Ch'ng  Prof. Jayne Wallace  Prof. Pat Pataranutaporn
ishii@mit.edu hyoun95@mit.edu jieli8@mit.edu Panelist Panelist Panelist Panelist
Organizer Organizer & Moderator Moderator

P Paper "TeleAbsence: A Vision of Past and Afterlife Telepresence"
in The MIT Press Journal "PRESENCE"
MIT Libraries DSpace: https://hdl.handle.net/1721.1/158451

TeleAbsence

E'I med |_-L| tangilo

https://mww.flickr.com/photos/79203622@N02/97346987 17/



Thanks to TMG since 1995!
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Tangible Bits 1996-1999 e L

metaDESK
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Origin: CHI ‘97

Tangible Bits:

Towards Seamless
Interfaces between — -
People, Bits and Atoms S T e ¥ %
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Tangible Bits: Towards Seamiess nterfaces
Detween People, Bits and Aboms
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Figure 2 From GU 9 Targkie Usar Imeracss

soryen e Sarowes che st pamrmrcml o sesiem owhninh
demonstrated the power of a moose, windows, icens,
prepely seets, e caedeles v smahoes. The Slar nlsa
sct soveral isapoctant [ECT Sesign peinciples, such as "secing
acd poiiniag ve seiauibeing ol voiig,' @l whal you
sce s whet you g2t The Applke Maiintosh broughl this
vew xlyle of HOD sole he publics wlenhon o 1URS
rreatng o wea stream e che persenal nompster melnsty |
Nos, llx GLU] wakipieal  lapely GQuouds the
pervasivoness of Mlicrosoft Windows

[n 1991, Mah Weiser (Xewa PARCT puldiziwd an aicle
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a diffivrent paradigm of comaputing and IICI which pushes
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invisible.

e somal e esesnh e 1o shoaw conoede ways Lo mive
Eeyond the currert dorunam mocel of GUI bomd w
vomanlens walls o ke cadonpnbe daploy, wincaws, o
mousse, md a keyborrd To rmake computng trulv
ubmgue ous duc wovis ble, we seek Lo establsh acew lype ol
[1C] tha: we <20l "Tangible User Inwrixes®™ (TULs). TULs
will axgment the resl physcal wodd 5y coapling dignd
irdormzzion w rverydey paysical object wod envirenments,
Fig, 2 luruates the ansatica of HC fow e GUIL of
deshtop PUS o Tegal e | i iiabooes wimos wil clepge
1=g wockd itsslf inle ar nterface

Waonee b locos al eompuiaioe oooow S0 b, oo e
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QOALS OF TANGIBLE BITS

"Targible Dute" is an attempt to badze the gap betwien
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wtiinn 2 e owa anhsln [
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RELATED WORKS

Our work 15 imspireé by the vision of 'Ubiguitous

v ibing' S e lhe vew shcan ol “Soemenial we oo
Henhty mepiet |20, 7, 9, 4) ‘The neen ot . - -
ol Ladsrosnnd” (2] also las sins e ol can viru ) . . 5
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Tangible bits: towards seamless
interfaces between people, bits

and atoms

CHI 'g7: Proceedings of the ACM
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Social information filtering:
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Pattie Maes
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Labeling images with a computer
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CHI '04: Proceedings of the 51GCHI

Lonlrerence on Human Factors in
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Impact of Tangible Bits CHI 97 paper T

A paper Is like a stone cast into the sea. Most stones sink quietly, vanishing into the
depths, forgotten by time. But a rare few—imbued with purpose—send ripples across
the surface, ripples that swell into waves, crossing oceans, reaching distant shores.

This Is true Impact— an unseen force that shapes the tides of thought.

Citeology: Visualizing Paper Genealogy (2012)

Tangible bits: towards seamless interfaces between people, bits and atoms (1997)

! | B YS9 l.‘“l"'z:ﬁ! . -
By Justin Matejka, Tovi Grossman,George Fitzmaurice, Autodesk Research y media
CHI 12 Extended Abstracts on Human Factors in Computing Systems, Pages 181-190https://doi.org/10.1145/2212776.2212796 L lab




IMPACT: 20 ACM TEI Conferences since 2007

™y International Conference on Tangible, Embedded, and Embodied Interaction
COmmunlty. The 20th TEI '26 will he hosted by the University of Chicago on March 8-11, 2026
https://tel.acm.org/2026/
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ACM SIGCHI Lifetime Research Award 2019 — Honoring the TElI Community!
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The Formula

The Universal Laws of Success
By Albert-Laszlo Barabasi - 2017

Individual successis not solely basedl on personal effort or intrinsic merit,
but largely depends on how one's work s percelved and recognized by others.

uccess Is a collective verdict, not an individual attribute.
The book reframes success as | ess about what you do and

how theworld r N I1t. mit
more about how the world responds to it LH::@@




Nicholas Negroponte
Feb. 10th, 1995

Evolving Visions

NTT Human Interface Labs 1995 MIT Media Lab

1995-2010

1990-1994 1998-2030

Seamless --9 Tangible --=-=-=-------
Telepresence Telepresence
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ClearBoard 1992

2020-2022

COVID-19 Pandemic

2005-2030
Tangible Bits ===+ Radical Atoms

TRANSFORM 2014

- ——

Human‘-illaterlal Interactions

TUL- RADICAL ATOMS

2020-2200
TeleAbsence

Communicating with those no longer with us
through Tangible Memories to remember them

mirrorFugue 2013
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Evolution of Tangible Bits 1 _ Evolution of Tangible Bits 2 ™

Foreground - Graspable Media Sensetable platform

— —— 1

I/O coincident actuated tangibles

A T
' - "ﬁl
1 musicBottles A — )
_ e (SIGGRAPH 99, CHI '01) metaDESK llluminating Sensetable Audiopad IP NW WB  Supply Cham Vis
metaDESK (CHI '97, UIST 97) inTouch curlybot topobo | (CHI ’97, UIST '97) Light (CHI *98) (GHI'01) (NIME '02, ACE '06) (CHI '03) (Sys. Dyn. Rev. '10)
(CHI 97, (SIGGRAPH '99, (CHINGA a8 """ i
CSCW '98) CHI '00) y PingPongPlus

(CHI'99, ACE ‘1) | =t -

Background - Ambient Media g < \ _ o |

N wdt | LumiTouch CDI‘I‘ITh ,Urp (CHI ,9’9’ SIGGRAPH Urban Sim. Senseboard lIIumlnatlng Clay & Phoxel

e . | | Triangles (CHI'01)  (DIS '02) 23, EMARKGS ) (ISMAR'02)  (CHI'02) SandScape (CHI'02)  Space
: - 999 (DIS 97, CHI ‘98) ,_ (DIS '04)
" | X f e ‘ W ot | actuated tabletop TUIs
ir A - ?"’;”;:. \ \{'///’ ;é*;.) : ' = ‘ < .fz-ii*.:-- .J':;r_.,. : '

ambientROOM pinwheels & water lamp mediaBlocks TouchCounters HandSCAPE PSyBench Actuated Workbench
(CHI 97, '98) (CoBuild ‘98, CHI '01) St o Cill (CSCW '98) (UIST '02) PICO

(CHI '07)



Evolution of Radical Atoms 1

Actuated Tanglb les levitating tangibles

A
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Evolution of Tangible Bits 3
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Radical Atoms
| /O coincident actuated tangibles ZeroN (UIST11)  (interactions “12) Art & Science
VO Brush Remix+Robo Picture This! jabberstamp Wetpaint Piezing Psychohaptics OnObject
(CHI 04, '07) Topoba (INTERACT '07,  (IDC 07, (CHI1'09) (TEI '09) (CHI '09) (VIST “10) % - y >
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CSCW'98)  CHI '00)
CopyCAD deFORM &

Glume  sgenspectra -
(CHI'06)  (CHI '07) Kinected As%?ﬂfcape (UIST10) KidCAD actuated tabletop TUIs
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Evolution of Radical Atoms 2
Shape Displays

_ _ . Physical ... <l
Tangible Bits — Radical Atoms Telepresence inFORCE
(UIST ’14) (TEI “19)

inFORM £ %
Materiable AnimaStage

Static / Passive Active / Kinetic (UIST ’13, 14, Fast
Tangible Bits Shape Displays Comp. DeS'grl Award ’14) (CHI '16) (DIS “17)

At ité |
llluminating Clay & Rellef Recom SUBLI Kinetic TRANSFORM
SandScape (CHI '02) (TEI 08, pose MATE = == Blocks (CHI'15. ADesign Award ’15)

UIST1)  (UIST“11) (CHI13) s UIST ‘15
Tangible
CityScape

& ChainFORM
(UIST 15, "16 IEEE Perv. Comp. '17)

LineFORM

Evolution of Radical Atoms 3

Programmable Materials ‘ !

Cilllia kinetiX
(CHI"16)  (Comp. &

SensorKnits
(3D Prt. & Add.

Hygromorphic Materials

Graphics ‘18) Manu. '19)

| .
"N Transfor-

biDLogic mative bioPrint & xPrint

(CHI 15, ADesign Appetite  (UIST 14, CHI "16) e

Awards "16, Sci. Adv. 17)  (CHI "17) iyioMorah.  Organic ——
(TEI '16) Primitives Droplets

(CHI17)  (CHI18)

Pneumatlc Shape Changing Uls

uniMorph
(UIST ’15)

jamSheets optiElastic Pneuduino éeroMorph Printflatables

PnelUl
(VIST ‘13)

Jamming Ul
(VIST “12)

(TEI14) (UIST 14)  (TEI '16) (UIST *16) (CHI17)



1995
Being Digital
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“Being Digital” (1996) by
NICHOLAS NEGROPONTE Prof. Nicholas Negroponte
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legroponte#/media/File:Nicholas_dNegroponte_USNA_20090415_cropped.jpg .__ P Ie P 9 B S — -




"‘ ABACUS:
The Origin of
Tangible Bits
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MIT Media Lab FRAMES 1996 “Getting in Touch with the Digital World”

Tangible Bits

graspable media & ambient media
foreground (center) & background (periphery)
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http://en.wikipedia.org/wiki/File:Grand_orrery in_Putnam_Gallery, 2009-11-24.jpg
L

Orrery

Tangible Representation of Knowledge



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

http://en.wikipedia.org/wiki/File:Grand_orrery in_Putnam_Gallery, 2009-11-24.|pg
L

.}F
A Philosopher Giving a Lec on the Orrery (sometimes called simply The Orrery) is a painting (oil on canvas, ca. 1766) by Joseph Wright of
Derby depicting a public lecture about a model solar system, with a lamp—in place of the sun—illuminating the faces of the audience.


http://en.wikipedia.org/wiki/Orrery
http://en.wikipedia.org/wiki/Joseph_Wright
http://en.wikipedia.org/wiki/Joseph_Wright
http://en.wikipedia.org/wiki/Solar_system
http://en.wikipedia.org/?title=Portal:History_of_science/Previous_pictures#/media/File:Wright_of_Derby,_The_Orrery.jpg
http://en.wikipedia.org/?title=Portal:History_of_science/Previous_pictures#/media/File:Wright_of_Derby,_The_Orrery.jpg
http://en.wikipedia.org/wiki/File:Grand_orrery_in_Putnam_Gallery,_2009-11-24.jpg
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NTT ICC 2000 Tangible Bits Exhibition
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Prof. Hiroshi Ishii
INFORM
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Radical Atoms Exhibition

Tangible Media Group \ MIT Media Lab |
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TMG'’s Exhibition “Making Digital Tangible” at the MIT Museum
Nov. 2019 - March 2020 » MIT Museum closed since mid-March 2020 due to COVID-19

-

1as spent the last quarter century pursuing his
quest to make the digital tangible.
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SandScape 2022 at MIT Museum Opening Exhibit in Fall 2022



TMG’s “Radical Atoms” Exhibition at the MIT Museum since Feb. 2025

Search O Tickats (3 M

g Vigit - On Now ~ Collections ~ Connect Maore ~ The Exchange
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y 2025 - ongoing

Radical Atoms

Hiroshi Ishii and the Tangible Media Group at the MIT Me N - r " " -
Lab have pioneered new ways for peaple to interact wi' “dlcal b S: Maklng BItS Tanglble
computers, with the invention of the “tangible user

interface.” ~ - dance

I brrgan wih s vision of "Tengibie Bils” weere s G margoabale ardimary prypiced
niiecls bn ascrss digilal infoernabion. B evolesa inko a Balider vision ol Fadical Alams The MIT MediaLak's Tengible Media Group {TM G) exolores the tangible and dynamic relationship
where marterlzls can chenge “orm end recon’lgere therscbaes Lzt asplxels car cn a
sareen This esperimen sl eshbad of e iconic eorks—SaeScape, nFORM, ard

Letween the digital and physical realms. In this exhibition, MIT Media Lak Professcr Hiroshi Ishii wil

THANSFORN %5 patt of the MIT: Mussusiy ongain g mtiorks Io Colleot the physiss! showzase the evo ution of TMG's vision from Tangible Bits to Radical Atoms, demonstrating how
mechines az wel as orescra the Lser exparence of, b 5ril's words, meking atons ' -

dance. - ‘hay maka bitz (digifal niormation) tangible 2nd sloms dance Through nlaractive exhibits of

Lesarn maores shioul Hhes exhital= bere, or waleh the YouTube video of Hiroshi Ishiis ik s SandScape. iINFORM, anc TRANSFORM, the group aims (o inspire tulure creators by exploring new

the MIT Muszeum beow. P TR Py T USRI o T grrd R S = Alesei T e winrle Rirla -l s
orms of nuMan expression, communicaton, anc design. 7 he work highlights the value of



Urp: Urban Planning Workbench SandScape

John Underkoffler and Hiroshi Ishii, CHI 98, 99, SIGGRAPH ‘99 Ars Electronic Center 2003

CHI'02, TGIS '04, BT Tech. J. '04

Hiroshi Ishii, Carlo Ratti, Ben Piper, Yao Wang,

light and Assaf Biderman

reflection

Wilgle

Users can alter the form of the landscape model by
manipulating sand while seeing the resultant effects of
the computational analysis projected on the surface of

diaital shadows



/O Brush /O Brush: History Mode

Kimiko Ryokai, Stefan Marti & Hiroshi Ishii CHI '04, '07, Ars Electronica ‘04 Kimiko Ryokal, Stefan Marti & Hiroshi Ishit  CHI '04, ‘07

/O Brush Exhibition
Ars Electronica Center

Sep. 2004 ~ Aug. 2005

.
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e
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Where does the ink come from?  Capturing and weaving the
Your environment becomes a color palette to draw with (hi)story for/with every stroke



Audio pad on the Sensetable Platform ReacTable

, , Sergi Jorda, Martin Kaltenbrunner, Gunter Geiger, ﬂss Bencina
James Patten and Ben Recht, NIME '02, ACE '06 proceedings of the ICMC 2005, Barcelona a 11
4

fso> 8

—

« A new way to perform electronic music. ‘?
* Designed based on the Sensetable platform (Tangible Ul).




PingPongPlus

Ishii, Lee, Wisneski, Orbanes, Chun, Paradiso
SIGGRAPH 98, CHI 99, NTT ICC '00, Ars
Electronica '01,

Centre Pompidou 03, ACE ‘11

nologies to chawge t tr;
tional game of pigPor
an interactive experl

e |nteractive Surface

table's surface. Each nme 2
ball bounces, ripples spread

* Digital augmentation of ping pong
play using a "reactive table" -

a out quietly from the point of
- impact, and the fish scatter.

 From competition to collaboration
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Frozen Atoms Intangible Pixels Radical Atoms

Radical Atoms

Dynamic, Physical & Computational
Materials that Change Shapes & Properties L-I

mit
media
lab



i n FO R M T RA N S FO R M Platinum ADESIGN AWARD 2015

Sean Follmer, Daniel Leithinger, Alex Olwal, Akimitsu Hogge, Hiroshi Ishii, Daniel Leithinger, Sean Follmer, Amit Zoran, Philipp Schoessler, Jared Counts
Hiroshi Ishii. UIST '13, ‘14 CHI '15, Milan Design Week '14, LEXUS DESIGN AMAZING 2014 MILAN

TRANSFORM
Tangible Media Group led by Prof. Hiroshi Ishii
from MIT Media Lab.

LEXUS DESIGN AMAZING 2014 MILAN

| N
nLnl ‘.hl-""h-. 0 Pl
e | | L " Fast Company Innovation by Design Awards: Winner - Experimental
Ll Red Dot Award: Best of the Best - Design Concept

| R et R i« - - - . )
“_-._I-'" , IDSA IDEA Award Bronze BeyOnd Ta.nglble BItS, TOwa.rd Radlcal AtOmS L mledia

lab



I n F O R I\/I Fast Company Innovation by Design Awards: Winner - Experimental

Red Dot Award: Best of the Best - Design Concept

Sean Follmer, Daniel Leithinger, Alex Olwal, Akimitsu Hogge, Laval Virtual 2014 Award - INDUSTRIAL DESIGN & SIMULATION
Core 77 Award - Interaction Student Winner

Hiroshi Ishii. UIST ’13, ! IDSA IDEA Award Bronze




Triptych

i

Francis Bacon

The three panels of the triptych were sold separately in the mid-1970s.[9] Bacon was
unhappy that the panels had been split up, writing on a photograph of the left-hand panel
that it was "meaningless unless it is united with the other two panels.”




TRANSFORM
Tangible Media Group led by Prof. Hiroshi Ishii
from MIT Media Lab.

TRANSFORM
Radical Atoms

(C) LEXUS DESIGN AMAZING 2014 MILAN

LEXUS DESIGN AMAZING 2014 MILAN
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bioLogic 2015

“Blo IS the new Interface”

Beyond Human-Machine Interfaces
Towards Human-Living Machine Interfaces

bioLogic Exhibit at MIT Media Lab
E14 lobby In October 2015

Lining Yao, Wen Wang, Guanyun Wang, Helene Steiner, Chin-Yi Cheng, Jifei Ou, Oksana Anilionyte, Hiroshi
Ishii. 3D Print. & Additive Manuf.’15, CHI '15, Science Advances '17, 3 A'Design Awards '16, Fast Co.Design
2016 Innovation By Design Award, DIA Excellence Award '16




Many thanks to Prof. Sean Follmer (Stanford) and Prof. Lining Yao (UC Berkeley)
for their leadership of the UIST 2023 and 2024 conferences!

bioLogic

Platinum ADESIGN CHI 2015, SCience AdvanCES 2017 https://tangible.media.mit.edu/project/biologic/ 3 ADESIGN AWARDS 2010
Prof. Hirashi Ishii AWARD 2015

LoacenT Lesign

Milano Design Week 2014
TRANSFORM Exhibit

Daniel Leithinger
Engine Design

A'DESIGN AWARI A'DESIGN AWAR YESICGHN AWARD
| | WINNER 2016  WINNER 2016  (PEAGTLAWARD
04/08-13/14, Milano, Italia A 4 et ! & VST LINNER 2096 WINNER 2016
| - ' Textile Wearable Fashion
Sean Follmer - ’ Platinum Gold Silver
w3 A N
f
& Prof. Lining Yao, concept Dr. Wen Wang, biotechnology Guanyun Wang, industrial Helene Steiner, interaction
! creation, interaction design and material science, design and fabrication, design, MIT Media Lab/
/) and fabrication, MIT Media MIT Dept. of Chemical MIT Media Lab/Zhejiang Royal College of Art
. \ 1.‘ Amit Zaran Lab ...now CMU professor Engineering University
’ FTOGUCT LICSIGN
Prof. Hiroshi Ishii
Prof. Daniel Leithinger
Philiop Schoessles Prof. Sean Follmer
Motian Desigr: Prof. Amit Zoran
‘o -
: Philipp Schoessler
Jared Counts
'4_,\f"‘," o g S ; :
i\ / rangible.media.mitedu/project/transform
\".‘ \ \
CHI 2015 _ _ _ Chin-Yi Cheng, computational ~ Jifei Ou, concept design and Oksana Anilionyte, fashion Prof. Hiroshi Ishii, advising and
Tangible Media Group | MIT Media Lab @ LEXUS DESIGN AMAZING 2014 MILAN design and simulation, MIT fabrication, MIT Media Lab design, MIT Media Lab/ directing, Tangible Media Group,

Architecture Royal College of Art MIT Media Lab
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Dety Gravity
Radical Atoms

ZeroN

Jinha Lee, Rehmi Post, Hiroshi Ishii, MIT Media Lab UIST ‘11
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TeleAbsence Telepresence

Connecting to Remote Time Connecting to j
e  ( ] Remote Space | f
“People die twice. " \
First, when they die. = s
Then when they are forgotten.” (e Being There and o
Rokusuke Ei (1933-2016) | : Beina T ther” ) B »
h eing Togethe e G
"| want to always remember you.” ClearBoard
“| want to always be remembered by you.” —I1 3 lec')\'STthl';m?h'ﬂr:g:scfotzzzshl
a5 CHI 92, CSCW 92, CACM 94, TOIS 93

ishi ISHII (1956-2200) Lo




Telepresence

Connecting to Remote Space

“Belng There,
Being Together”

ClearBoard

~ NTT Human Interface Labs
Hiroshi ISHII & Minoru Kobayashi

CHI 92, CSCW 92, CACM 94, TOIS 93 ClearBoard at NTT ICC 2000




Tangible inTouch 1998 iNnFORM 2013

_ L Sean Follmer, Daniel Leithinger, Alex Olwal, Akimitsu Hogge,
Scott Brave, Andrew Dahley, and Hiroshi Ishii Hiroshi Ishii. UIST '13, ‘14

TEIGpresence CHI'97, CSCW 198

.ﬂ...-

Fast Company Innovation by Design Awards: Winner - Experimental
Red Dot Award: Best of the Best - Design Concept

Laval Virtual 2014 Award - INDUSTRIAL DESIGN & SIMULATION
Core 77 Award - Interaction Student Winner

IDSA IDEA Award Bronze

Tangible Bits I.
Exhibition 200 ™~
@NTT ICC 'T“ (& (

tangible interpersonal communication




TeleAbsence

Presence of Absence
Connecting to Remote Time (

“Absence, the highest form of presence”

James Joyce (1882-1941)

S

“People die twice.

First, when they die.
Then when they are forgotten.”
Rokusuke EI (1933-2016)

"l want to always remember you.”

“| want to always be remembered by you."
Hiroshi Ishii (1956 - 2200)
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solitude
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Art inspired by the beauty of nature White bird

S are you not sad?
' You drift, never dyed
by the navy blue of the
sea or the sky’s blue.
“Umi no Koe” by Bokusui Wakayama (1885-1928)
English translation by Janine Beichman

Photo Credit: Mohamed Elsayed
https://unsplash.com/photos/oMnP8RbVy-s



Lonely Planet

“Loneliness Is a pandemic.”

https://earth.google.com/web/@0,0,0a,22251752.77375655d,35y,0h,0t,0r



“l want to remember and reconnect with those I have lost.”

_______________
e T T ST ]
[P 1 gm  met  D T e

Loneliness

“TeleAbsence addresses the

vast emotional and temporal distance
caused by the memory of loved ones
who drifted apart and faded away.”

1 ~ (c) noell oszvald
I/poste
vt ;mol\lzeakaw


https://www.facebook.com/noellosvald?__cft__%5B0%5D=AZX39lJUzT6Xo3L6MS0OS7e6uJ6CDzX70UgTZ4hYaeINqLHvjCtDMtgTP42Mel8PFuwNExI6h0TyTBKTkKnJKUCwl9a0bPo0vrc4iEmbEXvXzXn-hlFN89DXAAfBPgz8BKL5g3cp3fuIkUe3Vp4XmABmZ1TZbMTZFn3lMjhtCYQNcw&__tn__=-%5DC,P-R

“Absence,
the highest form of presenc

James Joyce (1882-1¢

When someone or something is gone, the memory, emotional
impact, or what is implied by their absence can become more
potent and felt than their physical presence. The idea Is that an
empty space can make the person or thing that was there even
more real and vivid through contemplation, memory, or longing.

Prompt to Google: “absence is the highest form of presence” ]
iki/James_Joyce#/media/
nzweig, 1915 cropped.jpg

https://simple.wikipedia.or
File:James_Joyce by Alex_

“People die twice.
First, when they die.
Then when they are forgotten.”

Rokusuke Ei (1933-2016) =

*’4.‘;'

%

[ - ’i\
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*f»‘ .r‘f:*‘ f

|\" )p’ Ty BV

https://www.bbc.com/news/world-asia-36761497

The nature of memory and legacy, suggesting that physical death is only
the first end. The final, true death occurs when all memory of a person
fades away. This idea has resonated with many and has been explored in
works of art and culture, such as the MIT Media Lab project
"TeleAbsence," which uses the guote to frame its mission of creating
communication channels with those who have passed.

Prompt to Google: “People die twice. First, when they die. Then when they are forgotten.”

https://commons.wikimedia.org/wiki/File:Ei_Rokusuke.jpg



Presence of Absence Hiroshima Shadow 1945

The 1st principle of TeleAbsence
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Shadow of a human being captured on the steps
of Sumitomo Bank in Hiroshima-city right after an
atomic bomb explosion in 1945 (Serena, 2023)




“Saudade”

Presence of Absence - Portuguese word

‘The desire for the beloved thing,
made painful by its absence’
Teixeira de Pascoaes 1912 A

“Saudade is a deep emotional state of nostalgic or
profound melancholic longing for a beloved yet absent
something or someone.”

Wikipedia: https://en.wikipedia.org/wiki/Saudade

(c) noell oszvald

https://www.flickr.com/photos/noellosvald/15761678743


https://www.facebook.com/noellosvald?__cft__%5B0%5D=AZX39lJUzT6Xo3L6MS0OS7e6uJ6CDzX70UgTZ4hYaeINqLHvjCtDMtgTP42Mel8PFuwNExI6h0TyTBKTkKnJKUCwl9a0bPo0vrc4iEmbEXvXzXn-hlFN89DXAAfBPgz8BKL5g3cp3fuIkUe3Vp4XmABmZ1TZbMTZFn3lMjhtCYQNcw&__tn__=-%5DC,P-R

" Telepresence = ' ~ TeleAbsence

Remote Space/Real-Time | ' | L Remote Time/Nowhere
space 3o
o ] i & ’ . :
' . | 3 : lllusory Communication:'-‘ . ‘ o | : |
: | : . , ' ‘\‘ .E w ......... >
past - - NOoOwW future _ past: NOW . 4 future

time time

here I want to always remember you.”
w el T | “} want to always be remembered by you.”

Hiroshi ISHII (1956-2200) e | - |_L| media.

birth
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A once m-a-llfétlme- i B All who meet must part
- encounter "* . < ﬁ *

R ..!‘Q "'?‘-_;‘:J.j':: :‘ :
nanamori : https://web.archive.org/
web/20161023221611/http://

Www.panoramio.com/photo/
69476479

https://www.flickr.com/photos/79203622@N02/9734698717/



Buddhism Principles

Emptiness (Stanyata) @EIEZ ~Impermanence (Anicca) HITER

In Buddhism, impermanence reflects on how nothing remains the same;
everything Is subject to birth, growth, decay, death, dissolution and
recomposition. Impermanence refers to the understanding that all
phenomena are in a constant state of flux and change.

In Buddhism, emptiness does not mean nothingness but rather the
absence of inherent existence in all things. Everything Is dependent
on other conditions for Its exiStence: we exist In this context In
relationship to others or in relationship to emptiness.

7ol EZTWE EEBE EERE
s o KBy EAERE

S L



TeleAbsence Design Principles

1. Presence of Absence 2. lllusory Communication

ShadOV_v of a human be_ing cgptur(_ad on the steps The Wind Phone was originally built by Itaru Sasaki in
of Sumitomo Bank in H|rosh|ma-C|ty right after an Otsuchi in Tohoku region, as a place where he could
atomic bomb explosion in 1945 (Serena, 2023) have one-sided “conversations” with his lost cousin

(Komatsu, 2018) (Huntley, 2018)

3. Materiality of Memory

"Impact Steel," the beams that were
ripped apart when the hijacked
United Flight 175 tore into the South
Tower of the World Trade Center
(Segar, 2013)

4. Traces of Reflection 5. Remote Time
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The Last Farewell, Courtesy of Kenji A photo from the inside of
Miyazawa Museum in Hanamaki, Notre-Dame merely hours
Japan (Miyazawa Kenki Museum, before the 2019 fire

1994)



TeleAbsence: A Vision of Past & Afterlife Telepresence

Remembering the memory of self and

family in childhood/youth Enabl | ng Remem bran ce

for Loved Ones ‘“
- ,
‘ Memory

The First Death
(Biological Death) 'r“rI]Be .Secfond Dea',t’h
Afterlife eing forgotten

e

Birth

e
~ RA

Revisiting Personal Past <

: : . >
Evoking fading memo ofp ast life :nte_rs Pre for death by archiving and curatin Remembering the memory ofg
with friends and lov SIV | I\;vthwh m c n?ectlon mg\g\t gethe \)//vthf mI)S/g df nds = departed loved one ‘ Rememberlng Departed
‘ i " R

o'e Loved Ones

5

Grieving family and friends communicating through
tangible and ambient media for remembrance

Y




Hiroshi Ishit”
Danicl Plllis
Pat Pataranutaporn
Modia Lab
s Institutz of

Tarhrodogy

Xiao Xmlao

De vra Higrar =duzabor
D Vo Research Certer
arvd

Madia Lab

Maseachuses Institute of

l2chnology

Hayoun Noh
Uriversity ol ko
Deparumert of

Sdence

erd

Madia Lak

Maszachwso s Institulz of

Tar ):'r:’)h'l-,_: '

Lucy Li
Modia Lab

Maszarhwisnsts Insttit= ¢

Alaa Algargoosh
Mexdia | Al

Maseachusents Institute of
Tachrclogy

ard

Virgina “olytedinic Instibutz
aned Smare Ulnivessty

Schoal of Architec. e

jcan—Baptlstc Labrune
Medlia | Ak
Maceackhiests ncttite of

|2chnology

TeleAbsence: A Vision of Past
and Afterlife Telepresence

Abstract

This paper presents aur vision of TaleAbssnce extending the rancept of 7elepres
Ace o the past and the :fRarlife to addrecss the vist amctional and tempaeal distanee
cauead v e memaery ©F loved ones whe ¢ 1 and faded away Instead of ax-
plict anc litzral resreszatations of lzenz ones, TeleAbserze coscr tes poet - enool -
Ters, waith ¢ A phy=sicalreces let hy ~he abse we of oth ars, Taled sance fnaer:
wisary marampeEarars 1o canjure the fasling of heing thare w14 ylar ger with
a5 'withe
cdeeply incnired by the Potugoese conrept "Seodacs—the “desire for the Dedoved
hing senple, plwe, and o, made pa wfid by it ahser g™ We oresea anr dainn
hrcuph fhee desien princples: bresances o dpsence, uiusosy cemmur'caton, tne 7 2erk-
Aty of memaory, Lcces of refiecior, and rer ate ome arouaded in historkal and cultural
contexs Yve prozent cxploratory raradves to lustate thesz panc oles ard the con-
Capt o’ ambient o reenrs T [OET POOne, DAnD, W LEA8 merivms. YWe
discuss challenges ard opoortunit s o future wwork including rapresertaticnal st-ate-
tc dopict lzzt loved ones. cthical 1ssuss, and the coss sle exters o of TcleMbsance

w0 histongal poolic figuras.

o hvong memory nf Bhse O Hara (I9386 20238 ool Kazakn Isha (1926 199E)
oy felt every day ™

1 Introduction

“Alsence is tie Ligbest form of presenes

—James Jovce (1882-1941"7

Presence and absence are Tindamental states al hels B for mortal hamans: be-
ing preseas, proximate, or closc; or being absent, far avav, or lost. Our vidon,
TeleAbsence, expands the cuzient scope of telepresence technologies by focus
ng on these profonnd states of heing. Tnlike traditional tele presence madels
that enncentrate on real-time connectiong herween the living and present, our
vision ¢xtends to the memoncs of those who have faded away and the lingering
echoes of past relationshops. his paper introduces a design philosophy aimed
Al prese Vi LB these memaories ags st the [ 1_11"[ meand the learn

ng torgotten, responding to the universal longing encapsulated iz phrascs like

Crrraspundone o sslaa®@autcdu,
lu -
Aoscowe s e lugbest e of srcsonce™ s 3 guute woamncaly atbated w ) uses vy,

chough its cxact sovrec is urvas

TeleAbsence: A Vision of Past and Afterlife Telepresence (MIT Lib
https://dspace.mit.edu/handle/1721.1/158451

Hiroshi Ishii, Daniel Pillis, Pat Pataranutaporn, Xiao Xiao, Hayoun Noh, Lucy Li, Alaa Algargoosh,
Jean-Baptiste Labrune; TeleAbsence: A Vision of Past and Afterlife Telepresence. PRESENCE:
Virtual and Augmented Reality 2025; doi: https://doi.org/10.1162/PRES a 00441
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Kazuko ISHII
1926 - 1998

bottles

present for my mother
model: soy sauce bottle in her kitchen
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my parents’ grave in Nishioka
Mausoleum, Sapporo-City, Japan




TwitterPoet

A bluebird that sings my
mom’s poems on her
tombstone In the clouds

aH HF

Kazuko ISHII
1926 - 1998
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) blueblrd on ﬁer tombstone in the clouds
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my life. 2.
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- “I want to hear you type your “I want to hear you play the piano,
favorite poems at midnight.” | and join you in a duet.”

“l want to hear the
message you left
in the bottle.”

- dand hear the
sounds that bring back the vivid
memories of when you were with me.”

‘I want to talkgo &) t

MirrorFugue
Fhoto: Xiao Xiao
musicBottles
Proto: NTT ICC

simoienPhone

Fhoto: Hiroshi Ishi

ChostTypeWriter i s ~ - . -l : _I.I
LHET“ l—lm Fhoto: Kyung Yun Choi - - L E':’" l_ medn



“l want to hear the
message you left
in the bottle.”

— “I want to talkyo % rand hear the
E Ly sounds that bring back the vivid
] Proto: NTT ICC memories of when you were with me.

h

simoienPhone
Frhoto: Hiroshi Ishi

“I want to sense
the energy of the
brush strokes you left
on a sheet of paper.”

CollcGraphy
Calligrepry: Kazuko Ishii
Fhoto: Cathy Fang
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MirrorFugue Il (2012)
Xiao Xiao




MirrorFugue lll (2012) Xiao Xiao & Alisa
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2013-06-26 Ryuichi Sakamoto and [ Xiao Xiao in MirrorFugue |




Ryuichl Sakamoto. 1952-2023
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RYUICHI SAKAMOTO | OPUS - Official US Trailer Recorded in 2022

https://www.youtube.com/watch?v=0yhTmH92Ljc&ab_channel=JanusFilms Courtesy of Ryuichi Sakamoto Office



Ryuichl Sakamoto. 1952-2023
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RYUICHI SAKAMOTO | OPUS - Official US Trailer
https://www.youtube.com/watch?v=0yhTmH92Ljc&ab_channel=JanusFilms

2024-06-08 Ryuichi Sakamoto in reMirrorFugue



‘I want to always remember you.”
“I want to always be
remembered by you.”

Hiroshi Ishii (1956 - 2200)




TeleAbsence expands our capacity to care, to remember, and to see’

Human Arc - TeleAbsence TeleAbsence
‘Memory makes us—and connects us.” =

Reflecting on Remote Time, | have come to believe that we can deepen our bonds across
time 1tself—with Iost Ioved ones our former selves our ancestors, and even descendants we
may never meet pEaT g

- oo e il

=
- 1
e &

Across tim absence becomes a new form Of prese

':WJ:rat' once felt impossibly distant begins to feel closer than 0€e almost within reach.

1-‘

eres as part of a
longer human arc. It becomes a living medium, stretching across gene ations and weaving

- fragments of identity into continuity:.

In this way, memory becomes more than remembrance. T Hiroshi Ishii

It becomes a human bond. e - Apnl 14, 2026
https://stock.adobe.com/search?k=%2522electrical%2Barc%2522&asset_id=1744060687 CHI 2026 |n Barcelona




TeleAbsence breathes
between Amber and Ember

“What fades is not lost.

An “amber® remembers the light it once held.

An “ember” remembers the warmth it once gave.
Between them breathes *TeleAbsence™ —

the quiet glow of what remains,

and the gentle lingering echo of what is gone.”

Hiroshi Ishii



Lifespan

> 100 years
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future

Photo courtesy of Nobukazu Kuriki http://kurikiyama.jp
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Lite has a set end pOint S TS Techn0|09y SoQ”_ oo
becomes obsolet —_

But the future Is never-ending But true vision-is ever-lasting

Photo courtesy of Nobukazu Kuriki http://kurikiyama.jp


https://www.flickr.com/photos/scott-s_photos/11763686274/

Photo courtesy of Nobukazu Kuriki http://kurikiyama.jp


https://www.flickr.com/photos/scott-s_photos/11763686274/
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https://www.flickr.com/photos/scott-s_photos/11763686274/
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“Cradle of Stars” by Scott Cresswell
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https://www.flickr.com/photos/scott-s_photos/11763686274/

Llfe has ar endpomt but the future IS never endlng
Technology pbecomes obsolete, but Vision is ever- Iastlng
What Iegacy elo you WISh to Ieave for those I|V|ng In 2200’7

" le;o-shlfls-hii '

"Why do | run?" People ask me.

"Because life is too short," | answer.

Time flies into the past like sand between my fingers.

That's why | love this moment. That's why | run.

How many more seconds?

When all the sand is gone, the real future begins. | am not there.
But 'l' will be there.


https://www.flickr.com/photos/scott-s_photos/11763686274/
http://jennieallen.com/blog/wp-content/uploads/2012/01/beach-sand-sun-vacation-close-up-854.jpg

L’fé has an _endpomt but the future' |s'n'ezve:r endmg s
STs Technology ecomes obsolete, but Vision is ever- Iastmg
‘j What Iegaﬁc}. ‘,0 you WISh (e} Ieave for those Ilvmg |n 2200’?

“Cradle of Stars” by Scott Cresswell
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to always remember you.”
ays be remembered by you.”
Hiroshi Ishii (1956-2200)
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