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ONL [Oosterhuis_Léndardl, based in Rotterdam, is an
innovative design studio internationally known for
integrating advanced digital techniques into the
design process oand in the production process
Lartificial intuition, mass—-customization, file to
factory processl ONL establishes a liberating
connection — a true hot-line — between intuition

in the collaborative design process and logic in

the evolution of the parametric 3d model and the
production process.

Kas Oosterhuis is professor for Architectural
Design, Designh Methods at the Delft University of
Technology, director of the Hyperkody Research
Group and director of the Protospace Laboratory
ot the Faculty of Architecture, focusing on
buildings as Complex Adaptive Systems [CAS] and on
multi-player gaming techniques for Collakorative
Design and Engineering. Illona Lénard is a certified
actress educated in Budapest and a certified
sculptor trained at the Willem de Kooning Academy

in Rotterdam.
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ONL is a multidisciplinary of fice where artists,
architects and programmers meet on a digital
platform Our office is the result of the fusion
[1989] of the two independent practices of visual
artist [sculpturel llona Lénard and architect Kas
Oosterhuis. Ilona Lénard has been trained as a
stage actress in Hungary. Since 1990 we cooperate
as one design studio for art projects, interactive
installations, building pro jects and urban planning
studies, and we have cooperated with many other
artists, architects and urban planners as well.
Together with urban designer Ashok Bhalotra we
planned City Fruitful, with composer Edwin van

der Heide we designed the ambient sound of the
Saltwaterpavilion, and we closely cooperated

with graphic designers on a number of books we
have published. We have orgoanized several bigger
events [Synthetic Dimension 1991, Sculpture City
1994, Trans—-ports 2001, Game Set and Match 2001
and 20061 where we cooperated with artists from
a variety of disciplines and with academic and
commercial experts, Our intention is always to
cooperate with other creative disciplines from the
very first beginning of a project. This is our way
to inhovate ourselves, The initiative to cooperate
mostly comes from us, which basically means that

we ask other parties to play our design game.

ONL combkines visionary design strategies

with expert knowledge of innovative mass—
customization production methods, allowing for the
construction of geometrical complex constructs
where none of the constituting elements are

the same. ONL builds the unique within predefined

financial constraints.

1 Building body

First of all each building is regarded and developed
as a building body. A building body is a consistent
organism where most constituting elements are
specifically developed for that body. The modern
building body is no longer based on repetition

but on a smooth interaction between unique

components.

2 Powerlines

The building body is like a shaped container, a
flexible box that is shaped by a set of curvilinear
powerlines, The powerlines describe the path of

development of the body, the folding lines in the

surfoce of the volume, and/or the tra jectories

of the users navigating through the building body.

3 Programming the Point Cloud

While the powerlines describe the exterior
condition of the building body, the strategy

of programming the point cloud organizes the
reference points of the 3d model inside the
volume of the building body. The reference

points are directly translated into nodes of the
construction, short-cutting the architecture to

the engineering.

4 File to factory fobrication

The point cloud of reference points and the swarm
of points specifying the architectural detail

are programmed by ONL in customized scripts,
establishing o direct communication between the
pc’s and the cutting machines of the steel and
glass manufacturers. The F2F process of mass—
customization allows for full control of costs and

planning.

S Real time behavior

ONL has developed a technique, based on multi-
player game design, to feed adaptive constructs
with data in real time, Adaptive constructs
incorporate actuators listening to incoming data
and changing their lengths accordingly. Adaptive
structures respond to changing circumstances of
the weather and adapt to changing use of their
customers, able to save up to 20% for the weight
of the construction.

Essentially we have chosen to look at the

world from the point of view of Non Standard
Architecture. This means that we take the
exception as the rule. In other words we have quit
the aesthetics as a by-product from industrial
mass—production. Instead we are now putting
together a new aesthetic based on the principle
of mass-customization. In all our recent designs
there is not a single building component that is
the same. All elements are unique. They are CNC
produced according to our innovative File to
Factory procedures which links our parametric
3d models directly to the production machines.
The big challenge of Non Standard Architecture
is that it opens the ways for a new architectural
language which is no longer based on repetition.
But we must insist on the integrity of the design
and the process. The new information artists /

architects must understand the basic principles




of the new paradigm, otherwise they and their
clients will be trapped in the dead end street of
endless series of exceptions, Based on our recent
executed pro jects like the WEB, the Cockpit, the
Acoustic Barrier and the TT Monument we claim
that we can produce a true Non Standard Art and
Architecture for standard budgets.

In the last 15 years we have experienced two

ma jor paradigm shifts. The first leap was from
repetitive industrial architecture towards Non
Standard Architecture. This could happen thanks
to computation Of course complex geometries
were made in earlier days by hand, especially by
locals using their own hands, But these constructs
were never regorded as geometry. Euclidean
geometry two millennia ago and Newtonian geometry
3 centuries ago still form the basis for 99% of
the actual architecture production. Some 10 to

20 years ago Non Standard Geometry finally left
behind the automatism of constructing buildings
as variations on platonic volumes using Newtonion
logic, while the new software allowed us to work
with boolean operations, subtracting one complex
volume from another, and with complex surfaces
using lofting techniques. Using computation in the
design process paved the way for Non Standard

Architecture,

More then 10 years ago we jumped into the world
of Non Standard Architecture. We no longer could
imagine our design in simple diagrams inside our
head. We jumped out of the box. The very act of
i;ﬁtui‘tive sketching by Ilona and 3D modeling by
myself brings about the unexpected. It was no
longer possible to have the 3D image of the design
in your head before visualizing it. Now we have
learned how to control the out of control intuitive
and the unexpected. It is still there but we also
have developed new techniques to communicate
the complexity with the production Now we feel
completely comfortable with complex surfaces,

since we know how to make it efficiently.

But there is more: the second leap forward

has been our experimentation with game
development software and the development of
desigh environments in real time. We design with
particles, the relations between the particles.
With my Hyperbkody Research Group at the Faculty
of Architecture at the Delft University of

Technology and in art installations we are now

building constructs which are behaving in real

time. Now we look dif ferently at constructs: in

our practice ONL [Dosterhuis_Lénardl we are
building relations between components using
parametric software rather then building isolated
3d ob jects. And in our art installations like the
MUSCLE at the NSA show in Centre Pompidou we run
the relations in real time. These constructs are
running processes, input-output devices which are
played by the users. Architecture has become a
game to be played by its users. Here we are dealing
with unpredictability and uncertainty in a complete
new form. The behavior of many relatively stupid
agents, think of the birds in a swarm, creates the
bond between the elements, but not the overall
shape. It is impossible to predict the shape the
interactive construct will have at a certain
moment, Of course it will be possible to bring the
construct in a certain predictoble state but

then you sort of kill the process. Exactly like in
quantum theory, when you observe the particle-
wave system as a specific particle you are not able
to observe it as a wave any more, the process is
dead. Now we look at buildings as o running process.
We literally observe our environment dif ferently
through a new mindset. We take a new point of

view and look at the world as a swarm of billions

of interacting complex adaptive systems. We are
exploring new tools to deal with the interactivity in
real time, we are becoming programmers of behavior

instead of makers of dead ob jects.

I resist the notion that ONL has designed biomorph
buildings. I agree that they sometimes display a
resemblance to shapes as we know from natural
history but we never start with that idea. We
never try to superficially copy the appearance
of a biological specie. Rather we try to invent

new species which by its complexity and complex
behaviour may eventually start to familiarize

with living ob jects as we already know them. We
always try to get as close as possikle to the
genes of our designs. In 1995 we have organized an
international workshop taking place simultaneously
in Vienna, Budapest and Rotterdam titled the
Genes of Architecture. Biotechnology has not
directly influenced our work. I see it this way: new
technologies allowed for the invention of industrial
muscles produced by Festo, a ma jor player in

the processing industry. To use these muscles

in interactive installations was an act of the




artist in ourselves. The Festo muscles were not
intended to be used in this way. The use of muscles
as actuators is an evolutionary step in the
proliferation of industrial muscles, We are happy
that we could contribute to that evolutionary
process. And from there we are tempted to build a
new specie of behavioural architecture from our
knowledge and experience with art installations,

I dare to predict that within 5 years we will have
realized a building where part of the building
behaves in real time using actuators. And that
building would prokably ke built in the Middle East

region or in China.

ONL’s approach to desighing and building, both

in art projects and in architecture, will not be
mainstream yet in the coming years. But step by
step it will replace the old system. It is evolution
ot work. The old system still depends on a market
of mass—produced products available for ordering
from a building catalogue. Once the market has
transformed into a just-in—time production
apparatus of mass-customized pro ject specific
components, where all components are unique

and are assembled as a 3d puzzle, only then the
traditional system will slowly come to an end. In

the near future the old and the new will co-

exist and compete. All we can do is to place our
products on the market and wait and see what real
time evolution is doing with it. It is fascinating to
realize that we are living inside evolution, I am very
awore of the fact that we as designers do have
the power to slightly adjust the trajectory of

evolution,

Kas Dosterhuis
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CHAPTER 1

Towards an E—-motive Architecture

A conversation with marlon, virtual friend

E-motive Architecture: Inaugural Speech DUT

VIRTUAL FRIEND: rector magnificus, members of
the board, fellow professors and other members
of the university community, highly esteemed
listeners, ladies and gentlemen, please lean back,

relax and get ready for e-motive architecture.

KAS OOSTERHUIS (doing the Dutch honours):

‘mi jnheer de rector magnificus, leden van het
college van bestuur, collegae hoogleraren en
andere leden van de universitaire gemeenschap,
zeer gewaardeerde toehoorders, dames en heren,

maakt u zich gereed voor “e-motive architecture”” .

VIRTUAL FRIEND: hey kaas, just look at you, whot
are you dressed up for?.

KAS OOSTERHUIS: virtual friend, i'm wearing black
because today i'm representing knowledge . today
i know how things are, tomorrow i'll get back to

reflecting -

VIRTUAL FRIEND: i see i see, well, go ahead mr
owsterhuys.

KAS OOSTERHUIS! in the coming half—-hour i shall

be presenting a number of firm beliefs which

form the basis of my research at the faculty of
orchitecture and of the practice of our firm ONL

. the work our firm does can readily be described
as the electronic fusion of art and architecture

. one department, ONL_art, is led by my partner,
visual artist ilona lénard, while i myself am in charge
of ONL _orchitecture and ONL_media . for the
faculty i have launched the e-motive architecture
reseoarch programme, one of whose aims is to
actively position our ideas on intuitive, immediate,
real-time architecture in the international

architectural discourse .

PERSONAL BRAIN: statement #1: ‘buildings are

information-processing machines’

VIRTUAL FRIEND: hey kaas, what are you saying, is a
building some sort of machine? .

KAS OOSTERHUIS: according to my working definition,
o building is a set of fixed and moving components,

a totality giving form and substance to the flow

of information passing through it . the moving
parts are the doors, windows, switches . actually
the doors are switches too, they are either on
or of f, open or closed . when they are open they
let through information, when closed the flow of

information is obstructed .

VIRTUAL FRIEND: what sort of information are you
referring to? .

KAS OOSTERHUIS: i'm ‘tlalking about information in
whatever guise: image, text, the spoken word,
electricity, water, gas, commodities, air, light .
every form of information has its own carrier .
people convey spoken language, books convey
the printed word, television conveys images,
tubes and ducts convey gas, air and light .
information is continually on the move, information
is like a package with no fixed residence or

place of belonging - buildings absorbk the incoming
information, process that information and release
it in another form . buildings have their own form

of metabolism .

VIRTUAL FRIEND: so kaos, what you are actually
saying right here and now is that a building is a
sort of body.. -

KAS OOSTERHUIS: buildings are bodies, building
bodies . building bodies with a head, o trunk and
o tail such as the elhorst-vioedbelt garbage
transfer station ibuilt in 1995 . this building is a
rubbish—-sorting machine . here i have regarded
waste matter as a particular form of information:
it’s weighed, recorded, sorted, stored, filtered,
cleaned . the building gets this process in order
while the building’s architecture communicates
the process internally and externally « so that
the architecture can itself be regarded as an
information—-processing contrivance, an input-

output device .

VIRTUAL FRIEND: sure, architecture is an
information carrier . and i bet we humans are all
information carriers too, aren’t we? .

KAS OOSTERHUIS: we hear, see, smell, feel, taste,
we process the information in our brains and
other organs, in turn producing images and sound
and leaving other processed matter behind .

we are metabolists by nature . information is
always sub ject to a continuous process of
transformation . in that process there’s a moment

when the information is ‘carried’ by a vehicle .




when, for example, we drive a car, the cor carries
the luggage and the driver, both of which carry
information . at the same time the driver carries
information that he/she has stored as well as
information that he/she processes in real time .
the information produced during the process of
driving o car consists of signals sent out by the
car to other vehicles: speed, direction, indicator,
brake light, sound of the horn etc . now if we
apply this manner of observing to buildings and
architecture, then we can establish that buildings
are continually absorbking information, processing
it and then producing new information . all
buildings together play an important evolutionary
role in the worldwide process of transforming

information .

PERSONAL BRAIN: statement #2: ‘e-motive
architecture produces the hyperbody’

VIRTUAL FRIEND: sounds good as a one-liner, and
i can understand that you draw the parallel
between yourself as an information—-processing
vehicle and the concept of architecture as an
information-processing vehicle, but how can we
work with that as designers? what is a fucking

hyperbody? are we talking architecture at all? .

PERSONAL BRAIN: statement #3: ‘a hyperbody is a
programmable building body that changes its shape

and content in real time and please don’t swear’ .

KAS OOSTERHUIS: this definition needs explaining

in greater detail . so i'll lay it on you one word

at a time . a hyperbody is to architecture what
hypertext is to written information  a hypertext
is saturated with warp holes, you can jump from
one universe to the next in a fraction of a second
it will soon ke made clear to you how warp holes
can be introduced into buildings : a hyperbody is

a building body « a building can only go hyper if it
has a body + this building body is the vehicle for
processing information . information which has been
dragged in by the user, and information fed into
the building body by way of the umbilical cord . a
hyperbody is a programmakle building body « the
building body is now programmable . we are seeing
this process take place under our very eyes .
take a good look around and you'll see what i mean
~within the last ten, twenty years it has become

possible to measure and adjust the services in

buildings by remote control . buildings themselves 13
have been measuring their temperature and

humidity in real time since time immemorial .

architects have just never got round to actively
deploying these techniques in the design process

. the agenda is still dictated by a monocultural

monopoly of the ideal climate . everyone knows that
such a thing doesn’t exist and yet it is accepted
without protest as an incontravertible given .

a programmable building has no such givens .« it is
programmable, which means that you can create in
it whatever climate you desire . it also means that
architects can design experiences and that users
can evoke experiences with their own particular
climates . a hyperbody is a programmable building
body that changes . until now architecture was a
discipline of intractability . buildings were always
meant to be as steady as a rock and give shape
to the flow and, more importantly, resist that
flow . let’s imagine thot buildings could move with
changes in use, more so than was considered
possible before now, that they could move with
changing conditions . then architecture would
become dynamic . and i'm talking about more than
Just moving windows and doors . here it’s about
the entire building . architecture would ke able

to move . a hyperbkody is a programmable building
body that changes in real time . nor ami talking
about animation in the design process, but about
animated buildings « buildings that are continually
calculating, persistently fixing their position

with regard to other real-time processes in and
around them . i'm thinking akout building parts
that fix their position with regard to other
parts of the same building : rather like an arm and
the opposite leg balancing each other out . the
building’s components are a swarm of elements
that can function individually but still kelong to
the same swarm . a hyperbody is a programmable
building body that changes its shape in real time
-i'm assuming that the building’s structure will
become programmabkle « until now designing the
structure has always been aimed at resisting
distortion . the most fantastic distortion diagrams
are drawn up so that heaven and earth can be
moved to rule out all distortion, and thus the
beauty of distortion . a programmable structure
never stops calculating, it keeps on fixing its
position to preserve its balance or indeed to lose
it, to relax or to brace itself . a real-time building

body is always doing something « a hyperbody is a
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programmable building body that changes its shape
oand content in real time . real-time building bodies
feed on information, they process information

and then separate it again . that information

of course travels as hypertext does, via warp
holes from one universe to another . when this
information settles in the hyperbodies as a
hypersurface, then our perception of the spaces
in and around the hyperbody con be programmed
and driven and is therefore a sub ject for design
carchitecture becomes o game and the users
players . architects are the programmers of this

game -

VIRTUAL FRIEND: well kaas, i must admit that this
explanation impressed me, but again, how do you
imagine that we as desighers work with the idea of
the hyperbody? .

KAS OOSTERHUIS: now that we have a workable
definition of a hyperbody, it’'s about time that

we looked to see if such hyperbodies already
exist somewhere in a rudimentary form.and then,
what might a full-blown hyperbody look like? .
what evolutionary leaps forward can we expect
in the next, say, ten to twenty years? . and
what, in this context, is the subtle dif ference
between building and architecture? . and for the
field of architectonic design we have to ask the
important question of what needs developing at
the architecture faculty so that we can work on

hyperbody research at an international level .

VIRTUAL FRIEND: kaas, it looks like you're
presenting us with a true paradigm shift here? ami
right? and you can’t do that by yourself, can you?
who are you working with? who is with you already? .
KAS OOSTERHUIS: too many questions, virtual friend,
so perhaps the sensible thing for me to dois

first explain my perception of real-time evolution

- the things is, i feel that darwin’s standard opus
has led us up the garden poath . in his book he
exclusively discusses old nature, ‘pre-nature’ . he
leaves aside entirely the fascinating evolution of
thoughts, instruments ond processes at present
proceeding at full tilt . and this is symptomatic

of almost every study on evolution . even kevin
kelly barely gets round to the sub ject in his
masterwork ‘out of control’ . in my opinion the only
way to get a deeper insight into the matter is

to study the current evolutionary output inits

entirety and then conduct evolution as a process

in real time . evolution is a process that happens

- evolution is something one does . let me give you
an example from the car industry . when i see the
headlamp of a new model, say the new peugeot
206, then i place that headlamp in the light of the
development undergone by headlamps in the past
century, i try toimagine how the information flow
has proceeded so as to arrive at that design,
and then try to extrapolate how the evolution of
headlamps will continue in the future . my diagnosis,
then, is that the headlomp that has actively
ensconced itself in the car body in the last few
decades will evolve further from a tacked-on
element that converts electricity into light, into
a kind of eye, a information—-processing organ

« the headlamp will evolve into an input-output
device . an appliahce that absorbs internal and
external information, interprets it and generates
new informoation . headlamps will become real—time
instruments that can take account of other
organs in the car body, and of the context in

which they find themselves .

VIRTUAL FRIEND: and architecture? what is the
relationship with architecture? .

KAS OOSTERHUIS: although hardly a headlamp,

a building is still an assemblage of comparable
active components that work together to achieve
a performance . for me the relationship with
architecture is as clear as day, but it will take

o lot more research and a lot more practical
assignments on our part if the pledge of e-
motive architecture is to be honoured . i would

like now to show you my pro ject ‘trons-ports’
which i embarked upon three years ago and that
constitutes an initial step towards the paradigm
shift from frozen architecture to architecture
in real time . the idea for trans-ports grew out of
a discussion i had with marcos novak in 1999 in los
angeles at a conference in the getty museum . the
initial concept was to link together the spaces in
dif ferent port cities using wideband internet . the
spaces in rotterdam, los angeles and tokyo could
together form a single building, whose rooms are
not built in physical juxtaposition . en—-suite rooms,
so to speak, but then virtual ones . the spaces
are then ‘delaminated’ as marcos once optly put it
- trans-ports has yet to be realized in a physical
form but i'm doing my best to change that both at
tTu delft and in my own practice . trans—-ports will

be the first truly e-motive building -




PERSONAL BRAIN: statement #4: ‘e-motive buildings

are amplifiers’

VIRTUAL FRIEND: a question which has been
bothering me for some time now is: kaas, won’t we
get tired of all that motion, all that action, all
those changes in real time? .

KAS OOSTERHUIS: e-motive buildings are
programmable, they work as an amplifier of
experiences and emotions . of course that doesn’t
mean that such buildings are always moving about
wildly or making a lot of noise, or spewing out
images . it does mean that the degree of movement,
amount of action and speed of the image and
sound on of fer can ke fully regulated, from zero
to infinity . if we set the parameters of physical
movement to zero, the building doesn’t move at

all « we can completely freeze it in terms of its
software, so that it’s colder and stiffer than a
traditional building « so programmoable architecture
includes the traditional intractoble architecture
. my point of departure theoretically is that

all values are possible, and that it’s a question
of choosing how much movement you want: much, a
little or none . the building’s genetic information
—its formula - is embedded in the script, the
script is orchestrated by producing and choosing
parameters in real time . an e-motive building is an

instrument played by its context and its users .

PERSONAL BRAIN: statement #5: ‘interaction

involves at least two active parties’

VIRTUAL FRIEND: how con you ke so sure? and what
exactly do you mean by programmable? .

KAS DOSTERHUIS: you can change the parameters
of the game the building is playing, you can

communicate with the building in real time .

VIRTUAL FRIEND: is that good? .
KAS OOSTERHUIS: communication is a positive thing,

so why not communicate with your environment? .

VIRTUAL FRIEND: will the building talk back to you? .
KAS OOSTERHUIS: yes, sure, it responds directly to
what you do or say, it may respond in many ways:
talking, moving, refreshing information content,
playing music, it all depends on the game you're
playing -

VIRTUAL FRIEND: o game? is life a game? .

KAS OOSTERHUIS: it actually is, living in a building is a

life performance, where both the building and the
users are players in a game . and the good news is

that we don’t khow the rules .

VIRTUAL FRIEND: but how can a building and a user
play the same game, isn’t the building just the
background where the game enfolds? .

KAS OOSTERHUIS: not necessarily, the building can
become active, the building may act just as you as

o person can act .

VIRTUAL FRIEND: will the building be obstinate like

humans are? .

KAS OOSTERHUIS: they'll have to ke, otherwise the
conversations between buildings and their users

would be quite boring -

VIRTUAL FRIEND: when people communicate you
never know exoactly what to expect, would that be
the same with programmable buildings? .

KAS OOSTERHUIS: yes, right, now we're talking — you
know, buildings must become as unpredictable as

the weather .

VIRTUAL FRIEND: buildings will be windy, rainy and
sunny then?.

KAS OOSTERHUIS: that too, but more likely they
will move their floors and walls in unpredictable
directions, and exhibit surprising capacities, they

might even want to learn from you .

VIRTUAL FRIEND: sounds fantastic .
KAS OOSTERHUIS: it is, architecture will become

really wild .

VIRTUAL FRIEND: not all the time i hope .

KAS OOSTERHUIS: sure, the building might want to
take a rest from time to time, the programmable
building has many speeds, it can choose to be
boringly slow like a traditional building or to be
violently happy -

VIRTUAL FRIEND: sounds just great .
KAS OOSTERHUIS: you play the game and set the

parameters to match your desires .

VIRTUAL FRIEND: game set and match, kaas, you
win, thank you kaas for being my virtual friend,
goodbye for now, thank you e-lona, and thank
you saander, chris, michael, thank you all, and

especially thank you professor hans bunderman,
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professor mick ayckhowt and professor layn van
duyn who invited kaas and myself to do research
at the technical university, and with whom it is a
pleasure to work, i hope to see you all again at the
game set and match conference at the faculty of

architecture .
KAS OOSTERHUIS: thank you for your attention .
date: 11/2001
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