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Prof. Dr. Ludger Hovestadt

Ludger Hovestadt is Professor for Computer Aided Architectural Design (CAAD) at the Swiss Federal Institute
of Technology (Eidgendssische Technische Hochschule, ETH) in Zurich.

As an architect and computer scientist. Hovestadt's approach is interdisciplinary: His concern is to ‘interface
technology with people.’ For him, information is the key to rethinking and reshaping the environments in
which we as human beings live, work, and play. He therefore takes an approach aimed at integrating fields
as diverse as architecture, computer science, mechanical engineering, robotics, and machine cognition

His particular interests lie in the development of design and construction tools capable of managing complex
systems with an emphasis on Generative Design. Digital Production, and Building Intelligence

Hovestadt identifies both a need for and great opportunities in research that focuses on adapting techno-
logical developments from spheres of expertise other than the building industry, especially in the important
areas of ecology and economy. His research projects are consequently not only technological experiments,
but look for an historical anchor and seek to demonstrate concrete applications for current building practice
Since taking up his Chair for CAAD at ETH Ziirich in 2000, Hovestadt and his team of 20 researchers have
carried out more than one hundred experiments and studies, which have led to a wide variety of projects in
several fast-growing spin-off companies.

Born in Gelsenkirchen, Germany, in 1960, Hovestadt studied architecture at Rheinisch-Westfilische Technische
Hochschule (RWTH) in Aachen, Germany. and the Hochschule fiir Gestaltung (HfG) in Vienna, Austria, with
Professor Holzbauer. Upon completion of his diploma in 1987, he worked as a scientific researcher with Pro-
fessor Fritz Haller and Professor Niklaus Kohler at the Technical University in Karlsruhe. Germany, where

he received his doctorate in 1994. Between 1997 and 2000, Hovestadt was a visiting professor for CAAD at
the department of architecture at the University of Kaiserslautern, Germany. He is married with four
children, and lives in Zirich, Switzerland.
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Foreword

When | assumed the professorship for CAAD at the ETH in Zurich in September
2000, computer aided architectural design was mainly a matter of building
models in a computer. Two directions were then prevalent: Under the title of
‘virtual reality’—in simple terms, applied computer graphics—the surface features
of architecture were reproduced in the computer, while the designation ‘arti-
ficial intelligence’ referred to the reproduction of its deep structure. As a student
of Fritz Haller—from whose course in building construction at the University of
Karlsruhe | received my doctorate and where | carried out ten years of intensive
research—I had a particular interest in the structure of buildings, rather than
their graphic representation. This sets our work in Karlsruhe apart in comparison
to the other groups: We weren’t concerned with developing the artistic potential
of the computer, but rather with its use in answering real architectonic questions;
our credo was not ‘virtual reality,’ but ‘back to reality’.

It has always been with this goal in mind that | set up and have advanced
the professorship for CAAD at ETH Zurich. The focus of our work lay—and still
lies—in exploring that special relationship between architecture and information
technology. So, on the one hand, we are making a deep study of the fundamental
structural determinants of this relationship, while on the other hand, we want
to put our outcomes to the test in real-world architectural practice. Architecture
and information technology have more to do with each other than one might
at first suppose. Because both fields have a somewhat more integrative than
particular character, our work has constantly given rise to new hybrid forms
and solutions that are as surprising as they are versatile.

Over the last eight years we have taken an exploratory approach to our
work, and we have therefore intentionally published and communicated little
about it. Now that this experimental phase of applied research has reached
a certain saturation point, we will, over the next few years, focus more on sys-
tematic, theoretical, and methodical questions, and we will invest more of
our resources in publication and communication. For us, this book is a collection
of the empirical work that we have carried out so far, and also a basis for our
future work, which will focus much more on theory.

With this book we want to conclude this first phase in the development
of our work at the chair of CAAD, a phase which was characterized by many and
varied experiments, of which we present a selection here. They cover an extra-
ordinarily large area of possible applications in a fertile field of research, in which
information technology meets architecture. We hope that this publication will
inspire our readers to further develop their own specific ideas about architecture.
We furthermore hope that it will help to give a realistic impression of how
architecture is currently undergoing fundamental change. Our readers will find
much to inspire them, but will find no instruction manuals or step-by-step
guides.

The articles in this book have been intentionally kept simple; there are no
in-depth explanations of the technologies used in the projects, and theoretical
positions are not explained in any great detail. However, we will take great
delight in demonstrating the possibilities of an expanded idea of architecture
based on our real-world experiments. The theoretical aspects of these ex-



periments and opportunities will be outlined in the text inserts between the
descriptions of the projects, but only in a tentative manner. To elaborate on this
will be a matter for research in the future.

To be appointed to this professorship is a great privilege, since our chair
has access to resources that few other institutes of this type have, even at an
international level. We are in a position to carry out thorough long-term research
into the fundamental questions of our subject area. This extraordinary position
has been made possible by my predecessors; and special thanks must go to the
founder of the chair for CAAD studies, Gerhard Schmitt. | would like to take
this opportunity to thank all of them, and, of course, all of the many dedicated
co-workers who, with enthusiasm, energy, and skill have brought to fruition such
a large number of multifaceted projects.

Ludger Hovestadt / Zurich, May 2009






Z
itk

|
ok

HERESH

R

Schuytgraaf ( #= ): HREIBELERK
Heerhugowaard ( i ): ZEMMEIETT
Oqyana ( fBkE, WP ): HEERXZLEIRE
Globus Provisorium ( Bi+, w3t ): $£iA3|%
Hardturm ( Fgt, 7%t ): #5Fst

s B

B

The Millipede: %
Semper Rusticizer: Bz
Processing: 4HwizmIELE

: AT FRfE BT
B R

Grunhof ( Fat, 7HZtt): REES
Stadtraum Hauptbahnhof (B+, 7#Zit) @ BHRENETE
Bishopsgate ( &E, £ ): HWMHAIKH

BRATE

Replay Column Atlas: IR ik

: BHRESEANSE

i

Olympia Stadiun (E, 4t3R) : EREHEIR
Futuropolis ( #st, ZME): FFHEUN
Swissbau Pavilion: 4 KAEEH

Stadsbalkon (=, #&ZTIR) : EEMNER

10
18
22
28
36

52
58
62

67

74
80

88

94

105

112
116
124
130



H %

Metrostation (BXF, IAENHT) : REMHETE 134
Monte Rosa (gt ): ¥=F/NE 138
FHE: TIEMFEE 145
ZEl
Pavillons: ¥ =ML 152
Paravents: ZS]H#188E 158
Freie Innendruck Umformung: R 162
Monster Structures: F4&#R SR B R IR 170
BARE: HIEMER 177
kv i1
Sudpark (Bst, EZE/R) : MAZBEISME 184
Alu Scout: S8 E 188
Credit Suisse (Fnt, 7HZRi) : LR / FiFRRRLT 192
FLE: HEYHRFLSHAEHE 197
IR
TR FRX 204
%5 )L—H XM 208
BRAIT 212
HIEE A EEA 218
ErE TE 224
FFEIRE 230
AEIRIL 7 236
Bt —YIM &k 242
FINE: EMISSHIR B 249

259

o
pi



Table of Contents

Foreword

Text|:A New Deep Structure B
Any Design
Schuytgraaf (NL) :The Organization of Plots 10
Heerhugowaard (NL) :Arranging Historical Growth 18
Ogyana(Dubai,UAE):Giving Form to Data 22
GLobus Provisorium (Zurich,CH) :The Consensus Engine 28
Hardturm (Zurich, CH) :The Digital Chain 36
Text Il :Beyond the Grid 47
Patterns
The Millipede: Around the Bend 52
Semper Rusticizer: Chased Out 58
Processing:Programming,Not Drafting 62
Text [II :The Design of the Unforeseeable 69
Buildings and Volumes
Grinhof (Zurich,CH) : Forbidden Shadows 74
Stadtravm Hauptbahnhof (Zurich,CH) :Architecture as a Regulator 80
Bishopsgate (London,UK) : Cities Negotiating 88
Generic Elements
Replay Column Atlas: Modern Antiquity 94
Text [V :The Separation of Structure and Form 107
Construction
Olympic Stadium (Beijing, CN) :Trial and Error 112
Futuropolis (St,Gallen,CH) :Digital Chain Reaction 116
Swissbau Pavilion: A Growing Construction 124

Stadsbalkon (Groningen,NL) :The Dance of the Columns 130



Table of Contents

Metrostation (Naples,IT) :Foreshaking Stability
Monte Rosa (CH) :The Digital Chalet

Text V :Process and Balance

Structures

Pavillons: Digital Building Construction
Paravents: Learning to Build with Machines
Freie Innendruck Umformung: Blowing Sheets
Monster Structures: A Roof Made of Cardboard

Text VI: Data and Information

Facades

Sudpark (Basel,CH) :From Inside and Outside
Alu Scout: The Parametrical Facade
Credit Suisse (Zurich, CH) :Winding/Wrapping Concrete

Text VIl :As Things Have Learned to Walk

Global Design

Computers Everywhere

Flying Like Birds

Architectural Google

An Automaton for Making Architecture
On Site

Electrical Intelligence

Energy Abundance

All of Switzerland Online

Text VIl :Applied Virtuality

Persons

134
138

147

152
158
162
170

179

184
188
192

199

204
208
212
218
224
230
236
242

253

259



MHR B

APHEWMERAFMYFREARZ EANES. RINOARSUSR AT ENBNZRIRT,
EFR CAAD, X—SUsiRE A A RIES I ENERRAENIERE. ROER, BRFESIT
BT, BEBEAT, SHRARAEAUERM R IFATERIN. CAAD S —TRHA
MR2EZE, EAU—EREE LEERRASBHREFEZTEHTE. FRERPETX
¥#) CAAD TWERMFTELAEN A E: BAVERFAMEISE. BRAER, RMNEEAHHNKIH
SRS I RIBR M, X/LFRELMS T —RIIBIFAAR.

RT U ARHRERN TSR ZRABR R R M. T EMNAET, . KB,
SIAE B KM L LEEMEHMEE R 5. WREEH PR RSN T —11
BBRYIFHL, XNFEURT ANRXEW—ES . BRELHTTHFZEIMEANLE, B
BERAESMKRNER S, EAMNETEEDNME. EMREREEPHHRFRANNE.

BN RESEHN I BRBH LB, HARNEFBTEARBRESXN BN
REBAFEFAMIFHIEE. RINEBMNEBNEAKTRRKE, XAEZERERE. Hit,
BANIEBE—FEERBRE T B AL G PSR HRIEENER, FNSEXBFHEITIE.
BRINPTERRZEKE “GA7 B, AEERARNRET, ATHIE “GH7 Rifth “FEMH
ERgh" o (FAREMMRTVENNATE, XTREFF—IPEHERFFE.

R, BRINATRERENRR! “BRARANIRRNIZRZRA. " —MEFYHE
fr L ERRPEMPOABEUNGEZRERA “AREHER" MAEXREFE-E. ERiE%
HIRAR R RIEHNBLUSFE PR RIFWAIER /NS, RIkidR, BAIUFATELTE
MBEFRMFEZR. RONMRHXLETUESEEEYF LR LRMBE: £17HE, &
MR 5 X RIRE—LERICZHRFE, LLEYHFHOXINBES. BREEEMENE
B, MENMEMKMRIFET, LLNEYRAIE S BSELS N REITHR, WBURRINEE
STRHRENBETEE—RERREREL. UEEERXHER. 50 ZEK, BRINUREE
RN, AR S BB TRIERHEMNIERE. IME, RISATLURYE DNA K554 ik,
mBE—FRE L, ATLUETES DNA MENIFHITHRRER. BRERNFTEREL
TEEABMBHER, BARNEAERNRN, HTEREXB IRASTHT. HRMNLE
BEANEENRE, RLZARMNHATRESTEMOIEITRZET, ERREL—MEBR
BEMENMARA EITESA—H. SRIMNANFEANNER, NS FREARNER,
BNMREAEHURIENZEMEEER. BINTENHEEMRBREERKF. BERK
RAHE R RS EEIGRE .



