$ s nA
21T & Be
ﬁﬁ%ﬁﬁﬁiﬁﬁ

DESIGN
INTELLIGENCE

ADVANCED COMP?TA'I;IONAL RESEARCH
FEREMSITEM
DADA 2013

STUDENTS

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC



igitEaE

BT RHERER R

DESIGN INTELLIGENCE

ADVANCED COMPUTATIONAL RESEARCH

FERARITESR
DADA 2013
STUDENTS

BRIE/ B/R - % (X) &
Xu Weiguo / Neil Leach [eds.]

@A Bk ok

CHINA ARCHITECTURE & BUILDING PRESS



EHEm&E (CIP) HiR

BOMERE PO RN FEEFRIER /
fRIHE, () Je/RMards. —dbat: hERES TR, 201310
ISBN 978-7-112-15842-3

I. O 1. OF--QE m.OFRENEN— BRI —
{ERE R A v . D TU243

TP E R E A CIp #dE T (2013) 48 215612 5

TUEHHE: Tk B
THERN . Z/NE FEEN

AL o
1111'% Be
SRITEMERNETAR
FHARRRITER
BDE BRHES(R) &

PEER TR AR BT s )
BB E. B BIELY
At s H i A PR w B

FEA: 889X 1194 2K 1720 EK: 11vs FH 336 TF
2013 4F 10 AR 2013 4F 10 H 85—k ENf)
FEHr: 98.00 ¢
ISBN 978-7-112-15842-3
(24616)

WAL BIENAS5
WA ENSE R AR, m] A Ak B e
(HBBIARAS  100037)




B3 /CONTENTS

EIE
PREFACE
XHE
DIALOGUE

EEFeLIRZE

Columbia GSAP
EERHBER IR ERR
Harvard GSD
ZEMRBETFEMR

MIT

EEERIFEARER

Pratt Institute
EEEMETINAZE RN F R
Princeton
EE(CHFNIET KZFE

RPI

EERINNMNERINFRR

SCl-Arc

EENIMAEBIZHN D IRRRER

UCLA

EERSIEAF

U Michigan
EFRESYEZRIAFRNR
UPenn
EERMMNAREZNZFDR
(N

EEHREXRFR AT

Yale University

006-007

008-025

026-031

032-037

038-043

044-049

050-055

056-061

062-067

068-073

074-079

080-085

086-091

092-097

Europe

RERNEX RN F

AA

BRI T ZERZE T
Angewandte
HEICHKRFEAFRENFRT
Bartlett
REERERARIEERARSEFH
CITA

AI=R/RFRIFTIKE

TU Delft

EEEERNFE

DIA

T INED R SHKBRNARER
IAAC

BRRER &R KF

Innsbruck

EEERRIDRATRINF R

Paris Malaquais

EEITEIMEKE

ICD Stuttgart

In TR BRI T KRN B
ETH Zurich

Australia
AR ERB/RAIET AZE
RMIT

098-103

104-109

110-115

116-121

122127

128-133

134-139

140-145

146-151

152-157

158-163

164-169



China
hEEFBAFENF R
HKU
chEfEPRIT K F RN F
HUST
REMRAFENFE
HNK
chE%ERIIE T KFR N F PR
SCUT
REXERFRFNF
Tianjin University
PERFAFEANED
T
FEBEARFERNF
THU
PERLEARRAFEZNF
XAUAT

D

5|
INDEX
fE&EEN
BIOGRAPHIES

170-175

176-179

180-185

186-191

192197

198-203

204-209

210-215

216-221

222-223



it e

BRITEERRERHR

DESIGN INTELLIGENCE

ADVANCED COMPUTATIONAL RESEARCH

FHERAGITER
DADA 2013
STUDENTS

®RIE/ FBR - B&F (%) %
Xu Weiguo / Neil Leach [eds.]

¥ @ g Mk &

CHINA ARCHITECTURE & BUILDING PRESS









B /CONTENTS

AIS
PREFACE
XHE
DIALOGUE

EESHELLILKE
Columbia GSAP
EEEHRERIHARERR
Harvard GSD

EZEMREE T

MIT

EEERFEARER

Pratt Institute
EEEMETIAFE 2N F R
Princeton
EECE#IET XEF

RPI

ZEEREMMNERZERT
SCI-Arc
EENMNKZBIZUNDITRIAER
UCLA

EETFIRAF

U Michigan
EFEEYEZRIXFZNEK
UPenn
EERMNMNAEZNFDR
usc

EZEEEAFRANFR

Yale University

006-007

008-025

026-031

032-037

038-043

044-049

050-055

056-061

062-067

068-073

074-079

080-085

086-091

092-097

Europe

RERRNEKBERNFR

AA

BRI T ZEARF PR
Angewandte
REHCHKRFEAFFR N FE R
Bartlett
ERERNARREERARSEZFFD
CITA

A=/RFFTIWKZE

TU Delft

EEEERNFR

DIA

AT INRPRISRERNARFE
IAAC

BRIER B AF

Innsbruck

EEERIDEATRR I F P

Paris Malaquais

EEIEIMEKZE

ICD Stuttgart

T BREEIRE T AFE N
ETH Zurich

Australia
BARTERB/RAIET AF
RMIT

098-103

104-109

110-115

116-121

122127

128-133

134139

140-145

146-151

152-157

158-163

164-169



China
PEEBAFRNF
HKU
hEfEPR KF RN
HUST
hEBRAF RN F
HNK
FRERIE T KRN
SCUT
FERZAFRNFD
Tianjin University
PERFAFRRN
T

PEBERFRN R
THU
PEPR RN KSR A
XAUAT

EG]
INDEX

U==TE
BIOGRAPHIES

170-175

176-179

180-185

186-191

192197

198-203

204-209

210-215

216-221

222223



BUS /PREFACE
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£ 751 D-Park BY &R 35273, B 2004 FLLSK, FHRIES Neil
Leach AL FRANFREERET —RIMNEE. FRE 2004
FFE UHN EFRFTE009 “Rist >>" B, Z/E=IR BIE 2006 1
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" B, LAK 2010 SEEHEE 798 RIS EENN “HFIL” B.
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AHERGEFN—RIFHR. F—, ‘B BNRERITNT
s P RIS R B RER SRR RIER; 2, ‘SR
—IaHETEBIN Grasshopper FAVELEIIFLAR = HEFTENIXAERIIN T 1
REZZRABHLP , FTRAAT BN ARTUREEN A, B=,

R ENRESFSHALRBEFRARNET: HHEEE
FRITM AR ERZEEFHATRIRRITEE . XEIREE
FRZEHETHREIZIER,

This is a catalogue of the works on display in the 'Design Intelligence: Advanced Computational
Research' exhibition of students' work at 751 D-Park, Beijing, as part of the DADA 2013 series
of exhibitions. Since 2004 Xu Weiguo and Neil Leach have been collaborating on a series of
exhibitions for the Architecture Biennial Beijing. The first exhibition, 'Fast Forward >>', took
place in UHN in 2004. This was followed by three further exhibitions, 'Emerging Talents,
Emerging Technologies' in the Millennium Museum in 2008, 'Immaterial Processes: New Digital
Techniques for Architecture' in 798 Space in 2008, and 'Machinic Processes' in 798 Space in
2010. This exhibition is a continuation of that collaboration.

The title, 'Design Intelligence: Advanced Computational Research’, signals a series of
new developments within architectural education. Firstly, the term ‘Intelligence’ refers
to the use of increasing use of intelligent systems and smart materials in the design
and construction of buildings. Secondly, the term ‘Advanced' refers to the increasingly
sophisticated use of computational techniques and technologies, in an age when the use
of algorithmic software programs such as Grasshopper, and fabrication processes such
as 3-D printing have become commonplace. And, thirdly, the term '‘Research’ refers to a
shift evident in many postgraduate educational programs away from the once dominant
culture of design master classes towards a research based agenda that often lays the

foundations for PhD research.
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EHEIEFLIA 1R8BS ET, Reiser& Umemoto, 1EES4E/R, KA,
Morphosis, Gehry and Partners .
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The catalogue offers a showcase of the most advanced computational design work
from some of the leading schools of architecture in the world. These schools include the
Architectural Association, University of Southern California, Harvard GSD, SCI - Arc, Tongji
University and Tsinghua University, etc. The work included here is part of a larger exhibition
being held in 751 D - Park, Beijing, that includes a series of installations curated by Philip
Yuan, Gang Song, and an exhibition of some of the most famous architects in the world -
including Zaha Hadid Architects, Reiser & Umemoto, Jean Nouvel, Co (op) Himmelb (1) au,
Morphosis, Gehry and Partners - and curated by Patrik Schumacher.

The organizers are grateful to all those who have contributed to the preparation of this
catalogue. In particular, they would like to thank Yi Jin, Xiaoan Li, Ao Liu, Chun Liu, Shuai
Lv, Xiaoyi Lou, Qiuda Lin, Yuan Shen, Jie Wang, Bingbo Zhai, Dan Luo for their invaluable
contribution in helping to design, translate and compile material for this catalogue, and

to the schools themselves for submitting that material.

Xu Weiguo
Neil Leach



%1% / DIALOGUE

#IE-RBR-*F
XWG-Neil Leach

BEE( LTS ): 7T LIREG KRB FERHEELE?

Neil Leach ( LATBIFRNL) : FiAA, BTN TFRABRRR
HFEHEEM=EEEENES . MNFFRELHULE . 3 2004
FEERKICRARHR, EBATBHARRE. MIEMFE
FUAIMREARS, SEMEBEAFIEERIOXD. R
MTEREZR, BIIECEERN—SHNOR. AFHT, 8F
WERFIER, A ASEIRE KRS EAS{ER Grasshopper. A
AELSHET, ¥FHIEREETAAE? XA URENEM
REZMA? BN, XFHRATA “BEREFN —FLMR
BIEEARBRAITERZF . BAMERIVEEEEAIRBIR
M, BAISURE— LA SRR AR AS R

#: RERIT “BRAY —id, 1FRANTENFERRERTLE, &
R HFERIZALEEIEWLTE?

NL: EEROEBSP, XEERINHE. HE—RERINIEPSRR
AR, MERHFIIIARNS —HERERIETRRINA.

FBRIFHEART S, BATTLAX R0 Rhino F1 Maya XHERELLAT I
BRI, MARITRIE AT EHIN Grasshopper #1 Processing,

#0& Catia 1 Digital Project XIS EIC T A . AT SRMHAY
SRIBIER, RERNEEE. REOIER, MERNEEFRE
£, B, AXYE—XEEHIEE . LB IFZ Grasshopper FIIE
H TSR E AL .

BHI—NEERMFHEF . NEFHATTLAEFS 2R (FIa0 AA,
Bartlett, j&%, [@5%, laaC, SCl-Arc, ETH, EEANMKZE, BEURK
%) EEmETINECEE, (BIDEERENEA. XL, F8%
BEAESERANBANESRRX . Bal, =#T0HAEWRET
A, BAMBARHEERE. XHFAESRN. BENBAR, KL
REZETENERERSHAEERK. £hE, XASEERER
7. B9 Arduino #BHRELR Servo TEIXBSIFEEE .. HTEZIES
90 SCUT FIIBHIXEF R, WE TIEBNERARZERITHIWI .

FE USC, DIA LUK Bartlett o, FRAIBAERER Kinet, 1IC1ZEF4HFE.

WEAREPRARERER. HRE 2004 ERMNFHDE—TRBEIL

8

XWG: The title of the catalog is Design Intelligence: Advanced Computational Research.
Where do you think digital education is leading?

NL: Well, | think that we are at an interesting moment in terms of the use of computation
in schools of architecture, especially in China. When | first came to Beijing in 2004, nobody
knew what scripting was. Now there has been this revolution. There are many computation
workshops including the one here in Tsinghua University. But now we have a different
issue, because now computation is everywhere. Everybody - almost everybody-can use
Grasshopper. So, what is the role of computation today? What is the role of an exhibition
that is looking at computation? So | think that is why the term ‘advanced computation' has to
be in the title of this exhibition, because if we want to find something significant, we have to
find some new revolutionary, progressive use of computation.

XWG: When you use the word ‘advanced, what do you mean in relation to digital technology?
NL: To my mind, there are two aspects. One is the focus on the use of advanced software
technigues in the design process, and the other side is advanced computational technologies
in fabrication. In terms of software techniques, we can distinguish between the use of explicit
modeling tools that Rhino and Maya that are used everywhere, algorithmic tools such as
Grasshopper and Processing that are becoming extremely prevalent, and also parametric tools
like Catia and Digital Project. What is advanced and remains advanced is the use of code -
the use of scripting or algorithms, in other words-and especially the use of techniques such as
genetic algorithms and so on. And of course these are getting more advanced every day. There
are also a lot of plug-ins for Grasshopper that are getting more and more specialized.

The other aspect is digital fabrication. And we can see that many schools-such as the AA,
Bartlett, Tsinghao, Tongji, laaC, SCI-Arc, ETH Zurich, USC, Michigan and so on-have now
invested in robots. In fact many schools are looking at robotic fabrication. And so simple
3D printing means very little these days, because everyone is using it. It's not advanced.
But using a robot is. And the use of interactive tools has become increasingly significant
also. In China these have become especially popular, because Arduino boards and Servos
are extremely cheap. | noticed example, especially in schools such as SCUT and Tsinghua, a
lot of work is going on with interactive technologies. And in schools like USC, DIA and the
Bartlett we are also using Kinect and Shape Memory Alloys; so many new technologies are

being used. The world has progressed a lot since 2004, when we held our first exhibition.
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XWG: Do you mean that digital education has progressed to a new level?

NL: Absolutely. Obviously things have changed since 2004. Actually, my prediction is that by
the end of this decade - by 2020 - we won't even use the word ‘computation’, because it will
be everywhere - everywhere and nowhere. So it would be pointless using the term. Just as on
the construction site, we don't talk about electrical tools because everything is electrical.
XWG: How will this shift in architectural education impact on architectural practice in the future?
NL: Well, in fact, the relationship between architecture practice and education is an interesting
one, because in many ways | believe that architectural practice is often more advanced than
education. In some schools in China, for example, | hear that when students use computational
tools, their professors tell them: ‘No, no. Don't use these tools. You should use the techniques
that they use in the Bauhaus.' Actually | teach in the Bauhaus, and there we use these
computational techniques at an often very advanced level. So we often find in schools of
architecture that the professors are reluctant to open up to the use of new computational tools.
Meanwhile, when we look at the leading architecture practices, such as the offices of architects
like Frank Gehry, Foster, Zaha Hadid, we will find research groups in each of these offices, where
they are developing computational tools that are necessary in order to get the complex buildings
of today built on time and on budget. So in Gehry's office you find Gehry Technologies; within
Norman Foster's office is the Specialist Modeling Group; within Zaha's office CODE, and so on.
When you also talk to commercial firms, they will tell you that they need students that can all
use Grasshopper. But there are still schools in the world that don't even teach Grasshopper.
XWG: | agree with your comments that the current architectural practice is more advanced
than architectural education. But, in fact, within the curriculum of the department of
architecture, research on software and programming and fabrication technology is beyond the
capability of practicing companies. In Tsinghua for example, within the past several years, we
have done a number of experiments based on formal studies. Through experiments, we try to
capture the dynamic forms that do not exist in normal practice. Thus in this way the realm of
architectural geometry is expanded. In traditional architectural design, there are only limited
forms based on rationalized geometry. It is worth researching how to discover new dynamic
forms. Without this type of research, we would exhaust the current library of geometrical
forms. Through the studio experiment within the school, we may enlarge the perspective of

architectural design. This is one aspect that practicing architects are not capable of
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The second aspect is, as you've just mentioned, the application of high-tech architectural fabrication.
In fact, within many architecture schools especially in the West such as ETH, Harvard GSD, AA, or
in some schools in China, such as SCUT and Tsinghua, there is a lot of research being done towards
interactive architecture. This purely exploratory research uses high - tech driven architectural
components to form interactive installations. These installations don't have the function of real
architecture. But they are the foundation of a potential interactive architecture of the future. Similarly,
this is also another undertaking that cannot be done in the architecture practice or firms.

NL: | agree with your comments. | think that the second revolution happening beyond the
computational revolution is the revolution in education that is beginning to appear. This is by no
means universal, but it is beginning to appear. And | see the design studio as a kind of laboratory,
an experimental laboratory. That started maybe with people like Bernard Tschumi in Columbia
in the 1990's. He always referred to the studio as a laboratory. But | think this has been taken to
another level by programs such as the AA Design Research Laboratory(DRL). And since then this in
turn has been taken to another level by people like Achim Menges in his Institute of Computational
Design (ICD) in Stuttgart where he is very rigorous in the way that he approaches the question of
research. So, to my mind, this is reflected in many ways by some of the schools in this exhibition.
There is a shift from the old fashion design studio, which is only about design and the traditional
master-student relationship, towards a new kind of project which is fundamentally grounded in
research, often in terms of both material fabrication and computational research. That | think in
an important shift. In my mind, it's a shift in re-envisioning the master's program especially from
simply being a continuation of the undergraduate education towards one with a greater research
orientation that lays the foundations for PhD research. And | think that PhD research is another
issue that is becoming really important, because many countries in the world will now only accept
professors who have PhDs. One of the important developments has therefore been trying to
build up a PhD culture in schools of architecture. So, in other words, it seems to me the master's
programs are really important in revolutionizing our understanding of what postgraduate work
should be - in changing the design studio into a research laboratory and then feeding into a PhD
program in order to produce professional academics with PhD degrees.

XWG: The design studio acting as a laboratory is generating new knowledge. What is the
benefit of this knowledge generated in the school to professional practice, and how might it

even further influence architectural design in the future?
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NL: We can observe that there are research laboratories both inside architectural practices -
developing software, and in some cases even working on materials, material behaviors - and also
in architectural schools. There is dialog emerging between the two. In many cases, students who
have been working in the master's programs such as the EmTech program in AA then go to work in
research laboratories in architectural practices. So there is obviously some kind of dialog going on.
And we can probably distinguish between practices that are connected to education, and other practices
that are not. The best example of the former might be the relationship between the AA DRL and Zaha
Hadid Architects(ZHA). Many of the students develop techniques and skills while studying on the
AA DRL program and then go on to work in offices such as ZHA, so that there is a continuation and a
direct way of feeding certain architectural offices with skilled graduates. So | think there is a potential
of reversing what | have seen in the trend recently, where practice has been ahead of education,
and getting back to what it should be. | think this has been seen in the past, where, for example, the
development of Building Information Modeling came out of work at academic institutions such as MIT,
so that we are getting back to a relationship that's much more natural, where the idea is first explored in
schools, and then becomes matured in its application within professional practice.

XWG: Let's take interactive architectural research, for example. My own opinion about interactive
architecture is that it will have a big influence on future architecture. Fundamentally speaking,
the goal of interactive architecture is to create architecture that could adapt to the environment,
or, in another sense, architecture that could self organize according to human activities. This has
been the fantasy of human since ancient times. Speaking of how architecture would accommodate
human needs, there have been many explorations in architectural history such as Frank Lloyd
Wiright, Bruce Goff, and other designers producing Organic Architecture. Some of the designs
are the direct mimicking of organic forms from nature, while some are simulating the habit of
living creatures as the foundation of architectural design and so on. These are all fantasies aimed
at creating interaction between architecture, environment and people, generating better living
conditions. However, there were only certain possibilities in the past as they were limited by
technologies. If the technology that they are being developed currently within interactive research
teams in design institutes were to mature in the near future, it would achieve the fundamental
interaction between architecture and human beings. It would realize the dream of a dynamic
architecture that we have dreamt of since ancient times.

NL: Yes, | agree. | think that the question is really how computation helps that dream. | think

n
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it's important maybe to look into the history of computation in terms of different phases. | like
to think of what was happening in 1990's was when there was an almost science fiction like
understanding of what they called 'virtual reality'. People were dreaming about a possible world
without really understanding it. And then, the next phase is what | call 'digital tectonics' - when
for the first time we started using computers to understand structural and material behavior.
And now we have entered a third phase where it's absolutely necessary to use computation not
only to understand material behaviors but also to control the whole building process. So | think
there are three distinct phases. | think you can also begin to see computational driven interactive
architecture in terms of these three different phases.

In my view much of the work done in the 1990s about the possibilities of an interactive
architecture was still locked in to this world of science fiction. People had this idea that
the architecture could adapt and could change its behavior and its form, but nobody knew
how to materialize it. The most successful of the early experiments were examples such as
Mark Goulthorpe's Aegis Wall project where he collaborated with Mark Burry of the Spatial
Information Architecture Laboratory (SIAL) at RMIT developing a surface that would move. That
was primitive in many ways, but it was an important start. Now all of a sudden we have readily
available technologies that are extremely cheap - cheap in China anyway - such as Arduino,
servos, and so on, making all of this possible and economically viable. My own view is that
eventually this is going to evolve from its present state which is really almost like a fetishization
of these technologies - with people making art installations showing what you can do, simply
because it seems so special. In a way in the beginning when they first used robots and digital
fabrication technologies there was a kind of fetishization of the technologies themselves. But in
our own exhibition catalogue there was a comment made by David Ruy, the curator of the East
Coast section in 2010, that we have now entered a new stage where it's no longer a question
of simply fetishizing these technologies, but about how we might use them as part of everyday
design, and create new sensitive, exquisite forms of design. So it is almost as if you transcend
that sort of obsession with the technology and produce something exquisite as though these
technologies simply become a prosthesis to human operations.

| think that the same is going to happen with interactive technologies. At the moment we are
heavily involved in what we can do and it seems very special. But | think eventually it will

become part of everyday life. Interactive devices will be used in very pragmatic ways, and



