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 This dictaphone, this MP3 and this camera, in addition 
to having been objects of great value to me, share in common the 
fact of having undergone deep transformations in recent years. 
Through digitalization, they have been miniaturized to such an 
extent that they have become integrated into our digital devices 
like our smartphones or tablets. The immaterial characteristic of 
the content is highlighted: the media is no longer coupled to the 
information. Video tapes that store video, CDs that store music 
tracks are becoming extinct. Videos, music and photographs 
no longer need their physical supports. Devices such as smart-
phones and tablets now enable you to listen to music, watch 
films, and read. la matière. 

The consequences of dematerialization appeals to me. I am the 
first to use the digitized descendants of these old electronic 
devices and to take advantage of their incredible performances 
every day. But at the same time, I wonder wether the interactions 
between the users and their digital contents provided by these 
devices are as rich as before. 
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Thanks to digitalization, digital content can be data processed. 
Interaction designer Susanne Stage sums up : “I appreciate the 
digital medium since it is much more flexible and dynamic and 
allows me to consume, explore and share content in a much 
faster way than in the analog world.” 

Stephane Vial1 also recognizes the strength of the digital world. 
According to him, the latter is reversible, programmable, inte-
ractive, versatile and reproducible. It allows great fluidity, great 
flexibility, forgives errors, allows storage indefinitely...

Yet some writers don't share this point of view without being 
technophobic. Despite the undeniable advantages of the digital 
medium for interacting with immaterial content, it is regularly 
denounced as "cold", "indirect", and "non-natural". Digital 
medium, as it is experienced in its current form of graphical user 
interface (with screen) would be fundamentally unsuited to man:

"The human gesture is analogous, infinitely complex, 
multiple and graduated in its simplicity, while the 
inputs coming from the keyboard or the mouse are 
immediately digital: they have the sad and bichrome 
poverty of the 0s and the 1s." 2

Faced with the continuous rise of dematerialization and the 
increasing importance of screens, this threatens a world whose 
sensitive relations have become impoverished. Nethertheless it 
seems impossible to renounce this irresistible digital medium.

Can we then find or retain the richness, the sensibility of our inte-
ractions with the digital? Is a more present, reliable, palpable and 
tangible digital world possible? 

According to Stéphane Vial, each technical revolution implies a 
new phase of acceptation by humanity. Indeed, these phenomena 
upset our perception of the world so much that mankind is at first 
tempted to reject the technical system associated with it. Thus, 

1

VIAL Stéphane, 
philosophe, sociologe 

et enseignant-chercheur 
spécialisé dans la 

recherche en design 
et l'analyse de la 

révolution numérique, 
L'être et l'écran, 

2013

2
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designer, spécialiste 

des FabLabs et de la 
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since people are witnessing a technical revolution, they are in a 
phase of transition to which they are slowly getting accustomed 
(the theory of "Digital Natives"). 

Beyond the fundamental different phenomena between the digital 
world and the physical world (reversibility, programmability, 
versatility, reproductibility...), researchers in Human Computer 
Interactions such as the MIT Media Lab wished the digital medium 
would take the user's body more into account : 

“The interactions between people and cyberspace are 
now largely confined to traditional GUI (Graphical User 
Interface)-based boxes sitting on desktops or laptops. 
The interactions with these GUIs are separated from 
the ordinary physical environment within which we live 
and interact. Although we have developed various skills 
and work practices for processing information through 
haptic interactions with physical objects (e.g., scribbling 
messages on Post-It™ notes and spatially manipulating 
them on a wall) as well as peripheral senses (e.g., being 
aware of a change in weather through ambient light), 
most of these practices are neglected in current HCI 
design because of the lack of diversity of input/output 
media, and too much bias towards graphical output at 
the expense of input from the real world." 1

Pr
éf

ac
e 

: D
ém

at
ér

ia
lis

at
io

n 
et

 c
ar

ac
tè

re
 ir

ré
si

st
ib

le
 d

u 
nu

m
ér

iq
ue

1

MIT MEDIA LAB
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between People, Bits 
and Atoms,
ACM New York,
2012
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physical world has been present since the beginning of computer 
sciences. Forty years ago, Xerox's computer engineers and 
engineers designed the Star, the first personal computer with 
a graphical interface. They conferred to its operating system 
interface references to the real world. This was the first appearance 
on the screen of the well-known recycle bin, the system of folders 
and files, the desktop, and so on. The purpose of the metaphor 
was to familiarize people with the digital environment, and make 
actions, behaviors and functions more implicit. This computer 
was aimed at office workers who were unfamiliar with the digital 
medium because it was something new. By visualizing the bin 
icon, they could easily guess and anticipate the consequences and 
functions of this virtual object by associating it with a physical bin. 

This reference to the tangible world using the metaphor was then 
continued through the skeuomorphism trend, which was used in 
particular by Apple until 2013. Skeuomorphism consists in repre-
senting the materials of digitized objects in a particularly realistic 
way on the screen. Thus, metal effects, textures of wood and 
glass, were represented on our smartphones. Although it resulted 
in a recognizable style, skeuomorphism was first and foremost a 
highlight of the importance and aim to reassure the users by giving 
them a very similar universe to the one they already know. These 
attempts show that the intention to confer reliability and familiar-
ity is not new or foreign to the designers of graphical interfaces. 
Efforts have been made to restore a sensitive "presence" in the 
digital world. Also, these approaches highlight a major problem: 
they seem to limit the digital medium possibilities. Then a challenge 
emerges: how should we make the most of digital richness 
without impoverishing our sensitivity ? Moreover, these innova-
tions have remained insufficient to palliate the lack of grasp, the 
invisibility and the abstraction of the digital world. How can these 
shortcomings be overcome? As these intentions only focused on 
the screen, should not we get ouf of it to abolish the digital-tan-
gible boundary ? Or at least, how can we get rid of the screen ?
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In 1993, the need to find another form of interaction with our 
content was anticipated through an ACM1 publication entitled 
Back to the Real World. According to the ACM, desktop computers 
and virtual reality would estrange humans from their "natural 
environment." Rather than continuing to plunge the user into the 
'virtual' world, should interface designers not enrich the natural 
environment with digital possibilities? The intention was to find 
an alternative to the graphical user interfaces, the screens. 

“It is no longer a question of representing but of 
making present”

claimed sociologist Gérard Dubey in Toucher le virtuel : une 
nouvelle anthologie, highlighting the limits of the screens. 

How are these off-screen alternatives opportunities for digital 
consistency? Even if they were to contribute to that goal, they 
would have to be careful about the limits they might create. 
To what extent can they bring consistency to the digital world 
without impoverishing its richness ? Screens allow to give the 
content they display any shape and color : they are versatile. 
This is a huge asset to display any content. However, it results in 
gathering all different kinds of 'immaterial' content. While there 
was a specific support to embody the content before digitalization, 
the digital medium cannot embody all of these contents at the 
same time. This implies that on-screen digital content might 
appear more abstract than it used to be. Worse, screens allow 
the content to appear and disappear at ease. It results in the 
need for the user to want a digital content to appear on its digital 
device. This requires that the user consciously wants his content 
to appear on a screen. Otherwise, this content remains invisible. 
For example, he needs to open his mailbox application in order 
to see his emails. 
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A/ Presence and embodiment
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The Ambient Information Systems (AIS) are the first type of 
off-screen alternative that attempt to solve this problem. By 
representing the information in a physical piece of matter, it 
seems to give it an 'autonomous' visibility. It not only makes the 
content more visible and 'availabe' to the user, but it also makes 
it more concrete. Indeed, the content is now embodied in a 
specific device. Information is coupled to a physical object. In the 
same way graphical interface designers use metaphors. Product 
designers who want to create these Ambient Information Systems 
can borrow physical world references thanks to metaphors.



20

Little Umbrella is a student project made by Julien Lesvesque 
in 2013. It displays the weather forecast in a very original and 
simple way. A paper cocktail umbrella is linked to the weather 
forecast services of Yahoo.fr. By unfolding or closing, the umbrella 
communicates what the weather will be like in the next six hours. 
This information is simplified, but thanks to its physical support, 
it becomes more intelligible than on the screen.

This (re)materialization is not a blind rejection of the digital 
medium. It is not a return to the past. Instead, this trend is a 
great opportunity to make the most of the two worlds, the digital 
and the physical ones. 
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JULIEN LEVESQUE, 
Little Umbrella,
2013
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B/ Tangibility and interfaces
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Ishii Hiroshi and Ullmer Brygg are two researchers in human 
computer interfaces. Their main criticism regarding our current 
ways of interacting with the digital world consists in its lack of 
exploitation of people's haptic senses (the senses related to 
the senses of touch). Therefore, their goal is to use tangible (or 
graspable) objects to represent the digital content. Thanks to 
this physical embodiment of information (very similar to what the 
Ambient Information Display are doing), users can now directly 
manipulate these objects called “tokens”. 

While the Ambient Information Systems made the digital content 
more readable (passive interaction), the tangible user interfaces 
focus on content that can be actively manipulated. 
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Marble Answering Machine in a project created by a student in 
1992, described as the first example of tangible user interfaces. 
Each voice message is embodied by a marble that pops out of the 
phone structure. To listen to one of them, the user simply takes it 
and put it into a slot. To delete it, he drops it into a hole, making 
the marble disappear from his sight. 

Thanks to these tangible user interfaces, users can make use 
of their bodies. They manipulate real objects, giving to the new 
interactions a more natural aspect than it used to be with the 
screens. They exploit their senses of touch. For example, Noisy 
Jelly is a project that allows the user to control an information 
through the direct manipulation of the material, gelatin. Touching 
these geometrical shapes generates sounds that vary depending 
on the pressure exerced. 

According to HCI researcher Eva Hornecker1, the two main 
benefits of these interfaces are the concepts of affordance and 
constraint. The first one describes the possibilities of actions that 
one can perceive just by looking at a product. Donald Norman 
extended the definition to the ability of an object to communicate 
its uses functions. Open Controllers illustrates this asset. This 
tangible gaming interface is composed of different physical 
shapes (the tokens), to manipulate the virtual ones. The sphere 
naturally suggests the user to rotate in a linear way. Conversely, 
the cubic token suggests him to be rotate the cube step by step, 
90° per 90°. 

The second asset is the constraint. It structures the interaction 
space. According to Shaer Orit, they suggest to the users how 
to manipulate and how not to manipulate the associated tokens. 

1

HORNECKER Eva, 
researcher in HCI,

Tangible user interfaces,
Past, Present, and 
Future Directions,

2009
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Open Controlers,
2014
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C/ Organic User Interfaces
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As we have just seen, material physicality gives us a lot of assets 
to display and interact with the digital contents. But does it not 
limit the possibilities of the digital medium ? That is why the use 
of tangible user interfaces seems relevant as long as its domain 
application is not too complex. “Their main limit remains in their 
incapacity to transform their tokens' shape. Users must use 
predetermined fixed sets of tokens” argues Julie A. Jacko in The 
Human-Computer Interaction Handbook. 

A new problem arises: it is no longer a question of showing 
whether tangibility can confer consistency, but of knowing to 
what extent it can do so without becoming a simplification limited 
in its possibilities. “Organic user interfaces” (O.U.Is) are in the 
process of meeting this challenge. 
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'TRANSFORM' is the emblematic OUI project. It is composed 
of three dynamic shape displays that move a thousand pins up 
and down in realtime to transform the tabletop into a dynamic 
tangible display. When someone is willing to put a physical object 
on it, the latter transforms itself automatically to create an 
appropriate receptacle. The interface listens, reacts, anticipates, 
and moves in realtime. It seems to be living. The term “organic” 
takes on its full meaning, referring to an animistic  idea of objects. 
This physical transformability can be seen as the materialization 
of digital versatility. After seeking to transfer elements from the 
physical world to the digital world, the organic interfaces show 
that the opposite is possible. Features inherent in digital world 
have been applied to the material itself. The organic interfaces 
reconnect with the tangibility, without betraying the richness of 
the digital.
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MIT MEDIA LAB, 
TRANSFORM,
2014
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dematerialization, the traditional graphical interfaces seemed in-
sufficient to give the digital contents consistency. Off-screen alter-
natives are in the process of meeting this challenge by tangifying 
these digital contents. This essay will have shown that the initially 
sought-after consistency gains in familiarity, confidence and nat-
uralness in the interactions with the digital content. The latter is 
made visible, present, concrete and consistent by being embodied 
in a tangible support. The boundary between the tangible world 
and the digital world disappears, giving rise to tangible interfaces. 
Designers who slowly take over this new field, can take advantage 
of their knowledge and tools which have been until now rather 
limited to the tangible world. They have an important role in 
exploiting the richness of this materiality.

 

 My project is based on the tensions brought about by 
the tangibility of digital content; between the benefits of this 
consistency and the constraints of the physical world. I want to 
explore the limits of tangible interfaces. To what extent can they 
provide consistency and ease of use without limiting the func-
tionalities offered by graphical interfaces? Rather than replacing 
the screens, can the tangible interface be grafted onto them? I 
am currently creating a physical tool to interact with 3D objects 
displayed on a screen.  
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