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ABSTRACT 
The Wall_Fold installation analyzes personal space in the 
contemporary reality of portable computing and wireless 
communication. It conveys a more sensitive and complex 
environment than the typical Modernist white cube. The 
physical architectural element generates an ambiguous 
spatial condition: smooth and flexible folds between the 
inside and the outside, open and closed. The space thus 
becomes continuous and dynamic. 
Six pairs of servomotors, connected by flexible bands, 
create a smooth surface. The motors alternate between two 
positions (0° & 180°), stretching the binary ON/OFF into a 
continuous transition, a whole grayscale or gradient 
between 1 and 0. 
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INTRODUCTION 
Wall_Fold is a theoretical prototype for a ‘smart’ 
architectural partition with programmed behavior and 
changing patterns. It may suggest domestic or public 
interior wall partition, or an interactive opening. It can be 
developed further into a full three-dimensional spatial 
version. The installation generates a subjective, hybrid, 
flexible, immersive and dynamic personal space. It leaves 
the existing Modern space intact and undermines it with 
digital media. 

CONTEXT AND BACKGROUND 
Modern architecture 
Modern architecture, which includes many of the spaces 
we inhabit today, has emerged out of the industrial 
revolution. It is based on standard, industrialized, rational, 
functional, efficient and orthogonal spaces. It evolved from 
Le Corbusier’s ‘Radiant City’ and C.I.A.M (Congrès 
Internationaux d'Architecture Moderne, founded in Swiss 
in 1928) proposals for ‘The Functional City’.  
In contrast to the traditional city patterns, Le Corbusier 
envisioned hygienic, regimented large-scale high-rise 
towers, set far apart in a park-like landscape. His rational 
city would be separated into discrete zones for working, 
living, transportation and leisure [2]. Consequently, 
C.I.A.M was committed to standardized functional cities 
with a similar scheme in its 1933 congress [3]. These ideas 
had a profound influence on public authorities in post-war 

Europe. The rigid coding scheme was adopted in many 
urban reconstructions after World War II. However, the 
functional planning strategy was later criticized for being 
inhuman, inhospitable, socially destructive and damaging 
for the urban fabric. 

Zoning 
In the practice of ‘Urban Planning’, the preparations of 
zoning maps and strict coding documents are still the 
standard and most common approach to planning. In 
response to the increasing criticism of the crudeness and 
rigidity of modernism, the four categories of C.I.A.M - 
dwelling, work, recreation and transportation, were 
extended to include more groups, such as: industry, 
commercial district, retail, natural resorts, public services 
and more. ‘Mixed-use’ areas started to appear on the 
planning maps, breaking the zoning blocks into finer 
grains. For example, the same building was divided into 
commercial areas at the lower floors and residential areas 
above them. 

Zoning in ‘my scale’ 
At the present, technological and communication 
developments, such as the Internet, wireless phones, 
modems and hand-held computers, have a major impact on 
our lives. The work environment has been tremendously 



influenced; a large part of the work is done with 
computers, and Internet connectivity has altered 
communication with clients and co-workers. Time and 
place are now much more flexible (24/7). Our social lives 
and leisure time are changing as well.  
The modernist zoning (the assignment of human activities 
into separate areas) has become obsolete. In the same 
manner, the functional Modern apartment design, which 
‘zones’ family activities of leisure, work, eat, rest and bath, 
must be adjusted. With increased possibilities to stay at 
home, (for work, education, communication and more) the 
design of the personal space needs to be changed. 
Technology is getting closer to the personal scale and at 
the same time allows the individual to connect to 
‘everyone’ from ‘everywhere’, as a node in the global 
network. Our customized and intimate relationship with 
technology should challenge architecture to evolve from 
the ‘standard’ and ‘universal’ values of modernism to 
support these new needs and living patterns. 
Modern architecture was characterized by the reference to 
new building materials, such as steel, concrete and glass, 
and by the industrialized production process that became 
available due to the technological inventions of that era.  
In the same manner, contemporary architecture should 
reflect to the current technological developments of 
computation and communication, which affect our 
everyday lives. This project employs micro computing and 
sensors to explore new ways of architectural expression. 

Alternative contemporary theories 
Looking for alternative theories for complex and sensitive 
spaces, I turned to the French philosopher Gilles Deleuze 
and the contemporary architect and theorist Greg Lynn. 

Gilles Deleuze 
In ‘1440: The Smooth and the Striated’ [4] Deleuze and 
Guatarri define a ‘smooth space’, in contrast to a ‘striated 
space’, as amorphous, heterogeneous, nomad, intensive, 
rhizomatic and haptic. They point out that in reality the 
‘smooth space’ co-exists in a mixture with the ‘striated 
space’. 

Greg Lynn 
In ‘The folded, the pliant and the supple’ Greg Lynn 
recounts the advantages that architecture can gain by 
introducing ‘smooth’ systems: “Pliancy allows 
architecture to become involved in complexity through 
flexibility. It may be possible neither to repress the 
complex relations of differences with fixed points of 
resolution nor arrest them in contradiction, but sustain 
them through flexible, unpredicted, local connections”[5]. 
The fold encourages architecture to become more sensitive 
to the complex changing needs of the contemporary 
person, and the ‘smooth mixture’ allows continuous co-
existence of different conditions, while maintaining their 
identity. 

Context in Contemporary Art 
The work of some contemporary artists can serve as 
precedents to formal approach, space transformations and 
the use of new technology by artwork. 

Contemporary sculptures 
James Turrell's installations are powerful examples of 
space deformation with immaterial assets. They succeed in 
altering the viewers’ perceptions of air, light and shape. 
He creates conditions that are neither ‘object’ nor ‘image’ 
and manipulates space using light and form.  
Gordon Matta-Clark explored architecture’s inextricable 
relationship to private and public space, urban 
development and decay. His provocative approach to 
conventional building and his social criticism undermined 
the rational and function of buildings, using ‘negative’ 
actions like subtracting material from walls and floors. His 
site-specific installations, the "building cuts," in which he 
cut into and dismantled abandoned buildings, created 
unexpected aesthetic qualities, views and accessibility in 
an unconventional spatial way. 
Anish Kapoor creates curved biomorphic shapes that exist 
as an indeterminate form between object and space. Many 
of his pieces have been incorporated into the walls and 
floors of exhibition areas. He intends to provoke the 
audience into a permanent doubt about the way it 
comprehends reality. The theme of duality reappears in 
many of his pieces: positive and negative, physical and 
mental, present and absent, form and non-form, light and 
dark, male and female, place and non-place, solid and 
intangible.  
Kapoor has often incorporated into large-scale works more 
literal versions of interiority, being drawn repeatedly 
towards the use of concave and convex shapes to create 
areas of emptiness, pockets of absence within dense 
material. His work challenges our sense of natural 
boundaries, interior and exterior, and undermines the 
conventional space with new geometry. He establishes 
physical precedents of ‘smooth’ space deformations. 

Kinetic and Electronic Art 
Kinetic art explores how things look when they move. It is 
about processes of motion and evolution. It creatively 
employs inert materials as carriers of forces, so as to 
extend three-dimensional works beyond the static 
occupation of space into time and motion. Some kinetic 
sculptures engaged the viewers’ interaction with moving 
forces, and are generally regarded as a precursor to the 
digital, computer, and laser art of today. 
The artist Alan Rath [6] manipulates electronics as both 
formal and metaphorical elements. He creates inventive 
sculptures that comment on the symbiotic relationship 
between humans and machines. Unlike the mobility in 
many of the kinetic works, that depends on chance 
elements, such as air movement and temperature, Rath 
programmed his machines to ‘understand’ and respond to 



their environment. Some of his sculptures are programmed 
to move in response to the presence of people around them. 
Some robots interact with each other and some have an 
algorithm of randomness. His work focuses not only on the 
movement of the sculpture but on its behavior and 
movement patterns -- how it reacts and actively responds 
to the dynamic environment and the viewers. 
Rath’s work is an example of robotic aesthetics that 
embodies human gestures and organic qualities. His work 
choreographs form, movement and interaction to create 
new meaning.  
The Wall_Fold installation is interested in continuing 
Rath’s investigation using new media and virtual space to 
convey doubt in, and deform real space. It explores the 
alteration of the physical space by the use of digital media. 
This allows me to add new attributes to architecture, such 
as interaction with the viewer, dynamic changes over time, 
sound, movement and immateriality, while preserving the 
physical nature of the space itself. 

Previous investigation 
In my previous work [7] I investigated the relationship 
between architecture and media, while criticizing 
modernism rigidity and reductively. I have experimented 
with two main strategies (or platforms):  

Web Art: bringing space into media  
Extension of screen-based applications by exploring three 
dimensional (3D) space and navigation (using 3D 
modeling software, animation and interactive programs, 
such as Maya, Flash and QTVR). 
Example: VOLUME 1.0 - 2002 [with Inbar Barak] 
The term   volume refers to the intensity of sound and to 
the dimensions of a space. In this work, the volume is 
interpreted in the same duality - SOUND and SPACE are 
defining, and evolving around, each other. The position of 
the sound-object deforms the space by changing its 
perspective and depth. In return, the transformation of the 
space influences the sound level and panning. This project 
simulates reality, by positioning sound in space, and at the 
same time extends the real into the potential of the virtual, 
by allowing the user to move the usually static space 
around the sound-objects. 

Installations: bringing media into space 
Merging and overlapping real and virtual, in an attempt to 
deform the architectural space by using images and 3D 
models (Maya, VRML, Director, C, sensors). These 
installations took advantage of the efficiency and 
availability of the Modern space and undermined it, while 
leaving it intact and trying to activate Deleuze’s 
'retroactive smoothing' [8]. Modern space and media were 
blended together to create smooth space and extend their 
dimensions beyond the traditional perception (i.e., media 
was materialized into a 3 dimensional space and the 
Modern ‘white cube’ was stretched beyond its limited 
orthogonal rigid characteristics).  

Example: FluxSpace Ross Gallery, New York 1999 
(Maya/VRML 3D animation, projectors and speakers) [9]. 
Using a 3D virtual model of the gallery, and projecting it 
back into the same space, real and virtual spaces 
overlapped. The superimposition of sound, light, text and 
color reconstructed, distorted and deformed the virtual 
model, and thus influenced our perception of the real 
space. The gallery functioned as a filter of data and media. 
The project allowed the viewer to be simultaneously in real 
and virtual spaces and perceive these spaces from the 
inside, as an immersive environment, rather than as a 
detached spectator. The gallery was projected with a 
rendered reality and was in a constant state of flux. 

INSTALLATION 
Concept 
The goal of ‘Wall_Fold’ is to create a ‘smart’ physical 
architectonic element with programmed behavior and 
changing patterns, in order to generate visual and tactile 
qualities. Computation and media are used in a physical 
way, trying to achieve a subjective, temporary, hybrid, 
flexible, immersive and dynamic personal space. 
This installation takes advantage of the availability, 
efficiency and rationality of Modern design. At the same 
time, it criticizes the rigidity and stiffness of Modern 
architecture. I propose a strategy, which opposes the basic 
approach of Le Corbusier and the modernists: ‘destroy and 
rebuild’ – but leave Modern space intact and ‘undermine’ 
it with digital media. This is the act of smoothing out 
(“retroactively”) using embedded computers (micro 
controllers). 

Develpement 
First prototype: one-dimensional LED sequence 
An experiment with a simple system of two micro 
controllers (e.g. a microprocessor which operates as an 
embedded system, in this case I used PIC 16F877) 
connected by wires to each other, and light-emitting diodes 
(LEDs). The micro controllers were programmed with a 
simple logic code, which consisted of 'IF' statements, and 
sent 0 or 1 signals between them. Every time a signal was 
sent (0 or 1), the program turned a correlated LED ON or 
OFF. An adjustable delay period was set by viewer’s input 
(in this case, using a potentiometer: a component with 
variable resistance). This experiment created a close, 
linear, binary system: the LEDs turn ON or OFF in a 
sequence over time.  It was a one-dimensional situation: 
LED = point (0 dimensions) turning ON/ OFF on the axis 
of time, while the state of each LED was determined by the 
state of its adjacent LEDs. 

Second prototype: Servo sculpture 
In this phase I challenge the setup of the one-dimensional 
LED sequence and transform it into a two dimensional 
surface. I translate the logic of the code into spatial 
architectural qualities. The surface is made out of pairs of 
servomotors connected by flexible vinyl strips (see image 



in the first page). Instead of switching LEDs ON and OFF, 
it turns and folds the surface inside/ out. Like a ‘Moebius 
strip’ (a single topological surface with only one side and 
one edge) which continues from the inside to the outside, 
this experiment creates a pliant system that dynamically 
evolves through different variations, and flips the space 
from inside to outside and from closed to open. My 
intention is to create a continuous transition, a whole 
grayscale between 1 and 0. The experiment is generated by 
simple code, but results in a much richer spatial condition. 
Similarly to the users’ input in the first prototype, this 
version may in future development react to the viewers’ 
proximity by changing the speed of the motors and the 
rotation patterns. 
The limited static conditions of ‘open’, ‘close’, ‘inside’ or 
‘outside’ are now only a single option in this multiple and 
variable sets of complex positions, which are dynamically 
changing to adjust to the individual needs and wishes. For 
example, the partition can be 10% closed at the top while 
90% is open, or 40% inside and 60% outside. This way, I 
materialize the ‘smooth mixture’ concept, described by 
Greg Lynn as: “intensive integration of differences within 
continuous yet heterogeneous system. Smooth mixtures are 
made up of disparate elements which maintain their 
integrity while being blended within a continuous field of 
other free elements”. [10] 
In the ‘mixing’ and ‘folding’ process I experiment with 
the following dualities: input/ output, on/ off, front/ back, 
single/ plural, light/ dark, sedentary/ dynamic, shiny/ 
matte, 0°/180°, open/ closed, and inside/ outside. 

Prototype Technical Description 
Pairs of servomotors are mounted to a 2’ x 2’ Plexiglas 
frame and controlled by micro controllers (PIC16F877) 
(and future input from proximity sensors). The micro 
controllers’ code consist of 'IF' statements, sending signals 
to rotate the motors in relation to the positions of adjacent 
servomotors, programmed patterns and input from the 
sensors. Between each pair of servos a horizontal vinyl 
fabric band is stretched, creating a surface that follows the 
logic of the program. The motors are alternating between 
two positions, from 0° to 180° and back, and translating 

the binary ON/OFF signals into a continuous transition. 
The fabric strips have two distinct sides: silver, smooth 
and shiny front and a white, interwoven and matte back.  
I read this configuration as a two-dimensional condition, 
as a surface, which is dynamically twisting between inside 
and outside, open and closed. 
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