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PREFACE

It was from the 1980s that School of Architecture Southeast
University start the scientific research of digital technology with
Prof. Wei Zhaoji's ground-breaking contribution. In 1990, the Min-
istry of Education approved the university’s “CAAD Laboratory”
for the National Key Professional Laboratory. In 2000, UNESCO es-
tablished the “Asia-Pacific Regional Network for Technical Services
China center” here. New technologies and teaching experiments
such as generative design have been explored since 2005. In 2010,
the School of Architecture set up “Laboratory of Architectural Al-
gorithms & Applications” and the formal “Institute of Architectural
Algorithms & Applications” (Inst. AAA) was established in 2015
with Prof. Li Biao as director. After more than 30 years of explo-
ration and development, this emerging subject has gone beyond
traditional design thinking methods and general digital tools with
gratifying achievements being made in the generative design, digi-
tal fabrication and physical computing. These three directions focus
on the use of computer programming algorithms for defining,
coordinating and constructing various technical explorations re-
lated to urban design, architectural design and fabrication system,
and then through specific algorithmic technologies to stimulate all
kinds of design innovations.

It is well known that digital technology is being integrated
with the field of architecture at an unprecedented speed. The rap-
id development of digital technology in architecture has greatly
expanded the human consciousness about architecture and its
environment as well as the corresponding design method, and
greatly influenced the building construction and related industry.
Meanwhile, it has also proposed new topics to architectural edu-
cation. Digital architecture also considers architecture as a kind of
construction method and eventually evolves to tectonic culture.
The research and practice of digital architecture has a distinct
characteristic of multidisciplinary integration. It not only involves
issues of architecture, computer science and informatics, but also
knowledges in respect of humanity, geography, energy, structure,
material, construction and so on. Such interdisciplinary teaching
and research can not only help us expand our vision and intensify

the cooperation and communication among disciplines, but also



promote us to re-consider and explore how architecture can get in-
tegrated with various new technologies so as to bring about more
functional and sustainable designs. That is to say, computation has
become an indispensable thinking and technical element to pro-
mote the innovation of architecture.

In 2016, Inst. AAA hosted an international conference and
exhibition on the theme of “Architecture, Algorithms, Applica-
tions” which was intended to summarize the relevant research and
teaching experiments over the past six years. Many experts and
scholars in this field were invited from home and abroad. The ex-
hibition aroused participants’ positive responses and was warmly
praised by audiences. This book contains the main contents of the
exhibition works, which are the exploration and achievements of
Inst. AAA in recent years. | believe adhering to the rigorous and
pragmatic academic environment and leading by the academic
and social function, combining open invitation and independent
exploration, realizing technology innovation from interdiscipli-
nary interaction and integrating personnel training and scientific
research are the bases for Inst. AAA to get teaching and research
breakthroughs in the past short time.

The Inst. AAA has a vibrant academic team, which makes it
one of the youngest research institutes in our school. “Looking
back” is clearly not its interest for the moment, “Looking out” is
more consistent with the purpose of digital technology. Compared
with other emerging engineering disciplines, the field of architec-
ture needs to be fully aware of the challenges from new demands
and technologies, which are also new opportunities for innovation
and development. The humanistic creative attributes of architecture
suggest the unique goals and path of the development of digital
technology. Therefore, we need to cooperate with related disci-
plines and engineering fields with a new and professional perspec-
tive to learn and interpret knowledge, methodologies and thinking
behind. From this view, the generative design, digital fabrication
and physical computing might be highly valuable interdisciplinary
research fields that need further exploration and future work from
Inst. AAA.

Dean of School of Architecture, SEU
Prof, Dr. Han Dongqing
In Zhong DaYuan May 23,2017
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Interpretation of Digitization and Its Technical Recursion

For a long time, architectural design has been placed be-
tween parallel mirrors of theory and practice, which replicates
the same questions infinitely and iterates universal prototypes
recursively. Dissembled by the “black box” of design, the rational
mathematical approach lacks opportunity to show its powerful
function. During the past 20 years, owing to the rapid integration
of digital technology and architectural discipline, its design meth-
odology, construction process, project management and many
other aspects are moving towards a more scientific and system-
atic direction. Complex system, artificial intelligence and archi-
tectural digital technology graft each other and help to emerge
research branches of generative design, digital fabrication and in-
teractive design. On the one hand, the architect’s interpretation of
digital technology is changing, and the technological investment
obtains a lucrative return in practice and research. Digital technol-
ogy is enriching architecture with new theory and methodology.
On the other hand, architectural digital technology itself needs
system-laying foundation for exploration. Mathematics and al-
gorithm technologies are fitting the requirements for architecture
more than ever and anticipating the establishment of intelligent
and multi-plugin expandable structure.

Algorithms have solved many problems in science, but the
methods of algorithm employed in architecture are very different
and the calculation paradigms cannot be brutally transplanted.
The rational strategies for seeking obscure architectural defini-
tions are becoming common exploration targets. Specific archi-
tectural problems can be solved by a variety of techniques, but
those algorithms facing system and framework are significantly
advanced than the equivalent substitute of simple tools. The
algorithmic design is identified and integrated into the research
of architectural digital technology, aiming to obtain the compu-
tational model of the algorithmic design. Specific evolutionary
algorithm has features of parallel, evolutionary and adaptive, and
can decompose various disciplinary elements into intuitive algo-
rithm description that distinguishes between functional reasons

and artistic features. By the way of abstracting, it becomes the



direct agents of final product and provides global optimization of
the adaptive solution strategies, eventually being widely used in
establishing the model for the architecture discipline.

Another important role associated with architectural digital
technology is “creative agents”: CNC machines, represented
by equipment of computer numerical control. They are in direct
contact with building materials and are uniquely focused on effi-
ciency and precision from the very beginning. During this novel
transition, neither functional space nor fashionable form would
satisfy the appetite of architects and clients. Processing technol-
ogy provides construction with factory assembly mode. “Digital
chain” system can show the evolving rules of regular or irregular
complex elements and meanwhile still contain the logic relation-
ship between results and pre-definition, anticipating both diversi-
ty and personality from the results.

Digital technology-based design methods provide an exciting
opportunity for architectural design, which are not a substitute
for traditional design methods but rather a powerful extension.
The analysis and extraction of big data are gradually forming
the mathematical and logical isomorphism of statistical analysis
and data mining and by providing scientific dynamic evolution
mechanism for the architecture discipline, there forms a symbio-
sis relationship that is mutually promotive and interdependent to
each other. Architecture has reached a turning point, with the ma-
turity of algorithms and manufacturing technology marking that
architecture is entering an unprecedented period of rapid devel-
opment. The architectural digital technology's recursive exits have
been formed and all the unbelievable things have become reality,

presenting to us constant visual impacts and pattern matrixes.
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