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Design Knowledge Systems Research Center offers a multidisciplinary research 

and advanced education program established to improve design methods and 

theory through better understanding of designing as a cognitive process embedded 

in social, cultural practice. The Center emphasizes the development of new design 

tools to enhance sustainable, creative design practice within a multicultural 

framework. To achieve these goals, the Center combines investigations into 

cognitive science, computational science, and cultural-historic studies within a 

unique framework. Research projects are supervised by faculty of the Technical 

University of Delft and international experts from collaborating universities 

around the world. Members of the Center are senior educators and researchers, 

junior post-doctoral researchers, and Ph.D. candidates. Design Knowledge Systems 

was founded in 1985.

Prof. A.Tzonis
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Dr. N. Fang, B.Arch., Tsinghua University 

A Knowledge-Based Computational Approach to Architectural Precedent Analysis (1993)

Prof. S. J. Doorman, Prof. H. Koppelaar, Prof. J. van Tol, Prof. H. J. Rosemann, Prof. K. Ruitenbeek, Prof. L. Wu, Prof. A. 

Tzonis.

Dr. ir. C.J. Baljon, TUD 

The Structure of Architectural Theory (1993)

Prof. S. J. Doorman, Prof. F. M. Th. Bax, Prof. P. Drewe, Prof. M. van Nierop, Prof. D. van Zanten, Prof. A. Tzonis.

Dr. B. Al-Abed, M.Arch., University of Houston; B.Arch., al-Azhar University

Aspects of Arabic Islamic Architectural Discourse (1992)

Prof. S. J. Doorman, Prof. A. Bridges, Prof. H. Koppelaar, Prof. J. R. T. M. Peters, Prof. P. Schmid, Prof. J. van Tol, Prof. 

A. Tzonis.

Dr. A. Zandi-Nia, M.Sc.George Washington University (1977); B.Sc., University of District of Columbia (1975)

Topgene: An Artifi cial Intelligence Approach to a Design Process (1992)

Prof. E. Backer, Prof. S. J. Doorman, Prof. E. J. H. Kerckhoffs, Prof. H. Koppelaar, Prof. D. Schodek, Prof. G. de Zeeuw, 

Prof. A. Tzonis.

Dr. A. Koutamanis, B.Arch., University of Thessaloniki

Development of a Computerized Handbook of Architectural Plans (1990)

Prof. Bakker, Prof. S. J. Doorman, Prof. H. Koppelaar, Prof. F. C. A. Groen, Prof. I. T Young, Prof. A. Tzonis. 
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Guest Scholars
2002-2003 Dr. Zuo Wang   Tshingua University,  China

1998-2001 Prof. William Porter  MIT

1999-2000 Thomas Beischer  MIT

1999-2000 Dr. Jacob Voorthuis  Caribbean University, Jamaica

1998-1999 Dr. Yoshihiro Hotta  University of Nagoya 

1997-1998 Dr. Joseph  Press  MIT

1995-1997 Prof. Donald Schön  MIT

1993  Prof. Liang Yong Wu  Tsinghua University, Beijing

1993  Prof. David van Zanten  Northwestern University

1991  Dr. Gabriela Goldschmidt  Technion, Israel

1991  Prof. Spiro Pollalis  Harvard University

1991  Prof. Daniel Schodek  Harvard University

1991  Prof. Donald Schön  MIT

1990  Prof. Nancy Stieber  University of Massachusetts

1990  Dr. Philip Steadman  Open University, United Kingdom

1990  Dr. Robin Evans   Central London Polytechnic

1989  Dr. R. Kawamichi  Kansai University

Former Assistants : 
Marijke Troost,  Edou Bonnema, Yvonne Modderman, Merel Miedema, Harald Mooij, Marlies Boterman,  Suzanne Loen, 
Willemien Bosch, Michael Woodford, Jorrit Sipkes, Tom Bokkers and Rogier Schneemann 
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Sponsors
Researchers of the Center have been funded by the following institutions: the National University 

of Singapore, Ministry of Environment of the French Government, Les Fonds pour la Formation 

des Chercheurs et l’Aide a la Recherche (FCAR), Government of Quebec, Shastri Indo-Canadian 

Institute, the Netherlands Organization for International Cooperation in Higher Education 

(NUFFIC), Ministry of Higher Education of Islamic Republic of Iran, Foundation of Government 

Scholarships Greece, Euroconferences of the European Community, Politecnico di Milano Uffi cio 

di Ricerca, AIO Dutch Government Program, Dutch Government Program for  Technical Sciences 

(STW), Dutch Government Service for the Preservation of Monuments, Rijksgebouwendienst, 

Municipal Police of the Hague, Physics and Electronics Laboratory of the Netherlands 

Organization for Applied Scientifi c Research (TNO-FEL), Graham Foundation, Prince Claus 

Foundation and Stimulerings Fonds voor Architectuur.
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2. RESEARCH PROGRAM 
Design Knowledge Systems Research Center (DKS) offers a multidisciplinary program 

established to improve design methods and theory by developing new knowledge about designing 

as a cognitive process embedded in social practice and to develop new computer design tools to 

improve the quality and creativity of design practice, based on a deeper scientifi c knowledge of 

design thinking and how it fi ts in a multicultural framework.

Basic Questions
Fundamental questions are addressed:

1. What role do design experience, precedents and acquired conceptual systems play in the design 

process, and how do they interrelate with endowed cognitive structures? How do basic cognitive 

structures constrain design thinking?

2. How do the form of design products, their operation, and their intended performance, interact in 

the generation of a new design? 

3. How can we understand design thinking not only as abstract, disembodied thinking but also as a 

practice situated among many participating individuals and groups in collaboration?

4. How can new knowledge responding to the above questions and help us generate new design 

tools, improving design practice?
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5. How do the humanistic tradition, scientifi c, and technological developments interact in the 

making of new design tools?

Program Divisions and Research Methodology
To respond to these questions, the Center has developed two program divisions -two broad areas 

of research brought together in a unique multidisciplinary framework of complementary investiga-

tions: 

Design Theory, Methodology, and Tool Development: This division concentrates on the develop-

ment of design theories and methods stressing a multidisciplinary approach. Researchers draw 

not only from architectural theory and design engineering methodology, but also from the fi elds 

of cognitive science and artifi cial intelligence. Cognitive science research focuses particularly 

on vision, spatial reasoning, problem solving, learning, and analogy.  Research in the fi eld of 

com puter sciences is directed at using the computer as a possible simulator of intelligent design 

thinking, offering new insights about design creativity and developing ‘The Intelligent Architect’, 

a family of design-enhancing computational tools for conceiving of new design products using 

previously acquired domain-knowledge.

Design Domain Case-Studies and Cognitive History: Empirical investigations of  contemporary 

design cases and historical reconstructions with particular attention to the evolution of design 

knowledge systems and to recording, analysis and interpretation of historical records. These 

investigations document the design process, identifying design routines and heuristics as well 
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as rules, categories, typologies, prototype precedents, problem-solving routines used in design 

prac tice. They then extrapolate the governing cognitive constraints related to these features of the 

design process, such as recognition procedures, spatial structures, and reasoning rules. 

The Center has chosen this dual approach in the belief that the development of new design theories 

and tools has as its prerequisite knowledge of empirical or historical and precedent cases drawn 

from design practice, a knowledge which is rarely readily available. To acquire it necessitates 

special research involving documentation, structuring, and interpretation of current empirical or 

historical data. Reciprocally, collecting, structuring, and interpreting data about design practice, 

present and past has as a prerequisite development of criteria of relevance to permit focus and 

timing of activities during the inquiry. These are provided by the goals and priorities set up by the 

other branch of investigation the development of new design theories and tools. Emphasis on con-

temporary empirical or historical archival domain case studies as part of the research methodology 

of DKS offer the opportunity to understand designing as a highly complex activity taking place in 

real settings. Case studies are used systematically in the take-off phase of the research as heuristic 

devices, and in testing and evaluating the products of the inquiry.
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International Collaboration
In addition to its regular members, the Center attempts to establish an international framework of 

collaboration by bringing together a number of prominent specialists from a variety of disciplines 

to address general theoretical issues, methodological research problems, and specifi c design-do-

main questions. (See list of  Participants and Members of Doctoral Committee pp 8-12. See also 

page 55).
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3. EDUCATION PROGRAM
Design Knowledge Systems Research Center offers a unique advanced study program for research 

in design methodology and theory with particular focus on scientifi c analysis and rational proce-

dures of design inquiry. It brings together in a unique framework of intensive education, senior 

members of the TUD and international experts from collaborating universities.

Seminar topics
Fundamentals of inquiry. Philosophical foundations of research. Hypothesis formation. Represen-

tation and modelling. Theory construction and grounding. Rationality. Causality. Probability and 

biases. Chaos and indeterminacy.

Computational methodology. Judgment and decision-making. Multi-criteria analysis and evalua-

tion. Knowledge and data structures. Search methods. Reasoning systems. Learning systems, 

Spatial and Visual Cognition, Discourse analysis. Collaborative systems.

Critical and refl ective evaluation methodology. Settings for evaluating research results. Observing 

and interpreting testing data. Criteria for tool evaluation. Reliability and robustness. Product versus 

process improvement. Research, refl ection, and design practice.

Design Methodology. Historical background to design theory and methodology. Design reasoning 

and argumentation. Representation. Visual and spatial thinking. Precedent and creativity. Design 

by analogy. Situated and collaborative design. 
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Workshops 
Experts from several disciplines lead intensive discussions introducing specialized techniques of 

investigation.

Omnibus research colloquium
 A series of year round meetings for the critical analysis of ongoing research projects, undertaken 

by members of DKS or invited researchers, with emphasis on epistemological, pragmatic, and 

value choices.

Tutorials 
Regular, year round meetings between Ph.D. student and supervisors.
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4. AREAS OF INVESTIGATION AND RESEARCH 
PROJECTS
Projects undertaken at the Center since its inception in 1985 cluster around the following basic 

research areas:

Design Theory, Methodology and Tool Development
Spatial Representation, and Typology of Artifacts

Development of methods to represent, classify, and manipulate design products: Visual, graphic, 

numerical, and symbolic models. Linguistic descriptions. Visualization aids in the design process. 

Use of images, diagrams, and sketches.  

Design Process, Problem Solving, and Heuristics 

Development of tools for design reasoning with emphasis on multicriteria decision-making and 

mechanisms for the conception of preparametric design solutions. 

Use of Precedent, Principles, and Analogy in Design Learning and Creativity

Projects involve the study of mechanisms for recruiting and redesigning precedents by analogy, as 

well as the development of a design knowledge bases, systems for organizing and re-using design 

experience that refl ect in their structure and use cognitive and conventional constraints. Architects, 

theorists, and educators have often pointed out the importance of using precedents in the design 

process. But it is only recently that the role that precedents can play in the conception of new 

schemes has begun to receive widespread attention in design and computer-based practice. The 
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Center focuses on this subject, investigating several aspects of it: the relation between cases, rules, 

and principles in precedent-based design reasoning systems; the problem of product typology; arti-

fact thesauruses; and, more generally the representation, recognition, and recalling of built forms 

for precedent-based design systems. 

Design Discourse  Analysis

Development of methods to parse, analyze, and structure verbal design discourses. Researchers 

also study the application of such methods to identify and structure belief and value systems and 

other programmatic constraints to guide the design process. The same methods are applied also in 

the area of Design Collaboration.

Design Collaboration and Community of the Mind

Development of multiagent, collaborative, intelligent, design systems employing all the above 

approaches. The agents in the collaboration may either be  professional specialists brought in to 

work on a projector users, clients, and other interested parties who are integrated within the design 

process.Over the last eight years the Center, has been working on the subject of collaborative 

design. Recognizing that architecture is undergoing a rapid change from the centuries-long 

tradition that assumed design was a solitary process to the modern concept that design is an 

inter active, participatory process, the Center identifi ed the area of collaborative design as one 

of its top research priorities. A number of research projects in this area have been carried out 

which have as a unique characteristic the integration of empirical investigations of architectural 

practice, fi eld studies, with theoretical studies drawing on computer and cognitive science.These 
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investigation take into consideration changes of architectural practice resulting from the increasing 

trend towards an internationalization of professional involvement; increasing economic pressures 

for rapid delivery of design solutions with minimal cost and minimal risk; the impact of new 

information and media technologies, increasing division of labor and splitting design into different 

technological and managerial specialized tasks; the pressures of democratization of society in all 

industrial nations making professional practice increasingly open to discussion by all participants; 

and the increase in litigation in all developed nations necessitating a more explicit recording of 

interactions consultative procedures, and contractual relations. Some of the questions posed are: 

How do we reason together in design? What are the criteria for selecting channels to be used for 

that? How is knowledge acquired in such an interactive framework? What are the new problems in 

design methodology that emerge out of collaborative design? What are the new criteria to be used 

when evaluating design methods in the context of collaborative design? Given the newness of the 

problem the research used extensively case studies.

Design Domain Case-Studies and Cognitive History
Empirical and Historical Investigations 

Cases drawn from design practice and analysis of theories applied in practice. Comparative cross-

cultural studies have been used extensively to analyze contextually acquired, socio-culturally 

defi ned design conceptual frameworks, categories, and rules in designing. 
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Documentation and facilitation of design  research. 

Publication of architectural archives, containing data recording the creative process of major im-

portant projects, conceptual drawings, and other primarily visual documents, has been considered 

an essential part of the activities of the Center.
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5.  ONGOING PROJECTS

Prof Liane Lefaivre and Rotterdam architect Henk Doll are carrying out a research project, 

The World is my Playground, combining historical and sociological investigation on the topic 

of playgrounds in the city of Rotterdam. The project draws from pioneering work carried out by 

Aldo van Eyck and the planners of Amsterdam after the WWII. It is supported by a grant from the 

Stimulerings Fonds voor Architectuur. 

A. Friedman, M.Arch., B.Arch., Pennsylvania State University, Technion Israel

Frames of Reference and Direct Manipulation Based Navigation: Representation of Movement in 

Architectural Space

Although highly advanced in visual realism, current virtual reality systems used by designers do 

not provide the user with the ability to interact effortlessly and move in space as desired as one 

does in real space. As a result, these systems offer limited help to designers when they want to test 

or communicate the spatial quality of their projects. The aim of the research was to develop a de-

sign tool for navigation in virtual environments that can offer a sense of ‘immersion’ and vividness 

similar to that experienced when one moves in real space. 

The research examined a number of typical cases of CAD-VR navigation systems and analyzed 

their performance. All programs use direct manipulation: a virtual representation of reality is 

created, which can be manipulated by the user through physical actions like pointing, clicking, 

dragging, and sliding. The analysis showed that the lack realism of these systems means that they 

do not offer a ‘sense of reality’ because of the user inability to interact easily with the computer to 
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navigate among represented objects. The user cannot: 1. Plan a course from a given location to a 

desired one. 2. Shift the direction of their gaze and focus attention to objects as they move across a 

path 3. Move around an object keeping truck of this change in relation to the surrounding objects. 

4. Turn an object in front of the viewer in order to examine it. This lack of ‘sense of reality’ cannot 

be improved by adding attributes that are more realistic - details, shadows, and refl ections. 

Departing from pioneering rigorous studies developed in environmental design by Kevin Lynch 

and his followers about ‘cognitive mapping’, and drawing by recent research in cognitive science 

on spatial thinking, the study identifi ed these aspects which acknowledged the cognitive structures 

and processes through which people perceive their environment as they move through it. In con-

trast to Lynch’s approach concerned with visual quality of urban environments focusing on visual 

urban cues for recognition and orientation within a city, the present research, related to movement 

through the built environment, concentrated on the ‘frames of reference’ people use to plan their 

path among objects, shift their attention to them, move around them, and turn them. The frames of 

reference used are 1. allocentric, 2. egocentric, 3. relative, 4. intrinsic, and 5. absolute.

Following the criteria of realism and immersion in exploring through movement the virtual world, 

the system uses an agent that allows the user to direct navigation and view of objects. It permits for 

both agent-based and object-based navigation. The user can refer to the movement of the agent as 

a base for movement or to the object as a reference point. To enhance the feeling of vividness the 

user’s input to the system requesting change of viewing position, direction of view, object of view, 

or a path, or a view, is expressed in terms of natural language while the output remains visual. In 

other words the user talks to the agent and sees on the screen what the agent views in the virtual 

world. The user-centered navigation tool produces “on the fl y” navigation most desirable for 

design pro fessional applications as opposed to a tailored presentation. It can be applied in urban 
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environ ments as well as in architectural interiors both using the same types of axes and frames 

of reference. It is targeted to support testing the quality of designed environments, both interior 

and exterior, by individual designers but it can be most effective in architectural presentations 

and debates where the architect communicates with various parties, while examining the various 

as pects of the three-dimensional project. 

G. Schira, M.Arch, University of Texas at Austin  

Aesthetics of Texture and Computation, The relationship between spatial frequency and human 

preference

A relationship between spatial frequency magnitude and aesthetic preference is examined in this 

work. This research is currently composed of three studies; each utilizing several experiments.  

The fi rst study examines the mean output of three fi lters in terms of preference ratings for a bank 

of Gabor fi lters. Three tests were conducted and the correlations between texture preference and 

the mean output for the fi lter set to extract frequency content at the scale of 0.35 cycles/pixel 

were largely signifi cant and robust. The correlations for the mean frequency magnitude of this 

fi lter re mained signifi cant when image identifi ably was incorporated: suggesting that memory 

and asso ciation are not exclusively driving (aesthetic) preference. Similarly, in the second study 

the vari ability of the mean fi lter response for three frequencies were examined. Results show that 

the standard deviation of the mean frequency magnitude fi lter set to 0.35 cycles/pixel was robust 

across three experiments. The third study examines the question of signifi cant measurable prefer-

ence differences between texture stimuli. A perceivable difference could be measured between 

two stimuli given that the two differ in magnitude along some dimension. Hence, it is asked in the 

fourth experiment whether there is a measurable preference difference between two image stimuli 
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can be found. If so, the fi fth study will seek to fi nd if such preferences for texture that can be cor-

related to a measurable differ ence in the magnitude of frequencies present in those stimuli. The 

fourth study controlled for a relative change in context within which the textures were judged by 

participants. Results indicate that there is a signifi cant difference between pairs of texture stimuli 

robustly signifi cant through changes in context. Subsequently the research can conclude by exam-

ining preference for texture embedded in associative shapes and determine the correlation those 

have to spatial frequency content of the textures.   The results of the fi rst four studies are consistent 

with fi ndings reported by Albrecht and Geisler (1997), demonstrating that human beings are tuned 

to specifi c frequencies and orientations. Over all, the results reported in this dissertation begin to 

substantiate a claim that specifi c frequencies of the visual environment do play a role in human 

aesthetic preference.

Jun Wu,  Huazhong University of Science and Technoloy, Wuhan

A Tool for Design Sustainable Innovation Facilities

Every epoch has its leading type of building. Today, given the leading role new knowledge plays 

in the world economy, innovation-producing facilities such as universities, research centers and 

scientifi c parks emerge as the leading building type of the 21st century. The research focuses on 

developing a design tool to facilitate the design of such facilities whose primary characteristics is 

long-term, sustainable creation of new knowledge.

The research draws from current research on the subject of scientifi c, technological, and cultural 

innovation which stresses the importance of highly diversity clusters of face-to-face interact-

ing people as a necessary condition enhancing sustainable innovation. The research investigates 

the necessary physical building conditions that permit the fl ow of information in such clusters. It 
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examines the topological and time-distance constraints of the physical environment that affect the 

potential information fl ow inside such clusters and among clusters, and tries to identify properties 

of the topological organizations as they infl uence possible physical interaction. 

There are three aspects where the design tool is pioneering:

1) Development of models to represent and control face-to-face communication between groups 

in the built environment, with the aim to enhance group diversity of interaction. 2) Development 

of advanced multi-goal adaptive system applied to the organization of building com plexes such as 

universities and research centers. 3) Transfer of concepts and techniques used in models of eco-

nomic innovation and environmental sustainability, to the area of social quality of the environment 

and face-to-face interaction. 

The research is multi-disciplinary. It employs methods developed in regional science, sociology of 

scientifi c groups and innovation, architectural theory, and design methodology. Studies in the fi eld 

of biology are of particular interest because they deal with relations between environmental condi-

tions, adaptation and diversity having structural similar ties to the problem of knowledge produc-

tion. The fi nal goal of the tool is to identify physical patterns, spatial arrangements that we defi ne 

as ‘Archigraphs’. It provides design guidelines to construct the topological network of facilities to 

be applied at the early stages of the conception of design process.

S. Vyzoviti, Dipl. Ing. Arch., University of Technology, Tessaloniki, M. Arch. Berlage Institute

Emergent Places for Non-place Urban Groups: Representation;  Explanation;  Prescriptions

In the past few years we have been observing increasing appreciation of the presence of groups 

that have not been accounted for in the design of urban spaces, which we call non-place urban 
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groups. The goal of the dissertation is to investigate: How informal urban groups, constituted 

on the basis of social and cultural characteristics that denote shared systems of norms, values, 

interests, beliefs and behaviors, appropriate space sponta neously. Ways of representing sequences 

of activities carried out by such groups as they form networks manifest in the development of 

public space ‘bottom up’, outside an institutionalized framework. Based on the results of the above 

investigations leading to a model,  the dissertation develops design guidelines that specify environ-

mental necessary conditions contributing to social interaction in public space, for specifi c targeted 

groups.

The research method draws from  empirical observation techniques to identify data concerning the 

use of space. The research is interdisciplinary, drawing knowledge from culture studies, urban so-

ciology, social geography, environmental psychology, and architecture theory and design method-

ology. The dissertation benefi ts from prior theoretical work by: urban sociologists, geographers 

and scientists. 

The research employs two case studies. Focusing on the spontaneous appropriations of circum-

scribed urban spaces with certain continuity in time, two emergent urban groups are respectively 

studied in two urban situations. The purpose of the fi rst case study, the Immigrants’ Place of Get-

ting-together in Athens Downtown is to provide the empirical data upon which a behavioral and a 

normative model are constructed. The second case study, the Skateboarders’ appropriation of the 

Tilburg Conservatorium public grounds, is used as a test case for the application and evaluation 

of the models. Anchoring on empirical observation the dissertation produces two kinds of models 

of emergent places: a behavioral, descriptive – explanatory model and a normative, prescriptive 
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- proscriptive model. The models relate to two scales of the urban environment: the urban regional 

pertaining to the selection of the location and the urban microlocational, pertaining to the organi-

zation of activities within the site of the location.

Besides systematic representation the intention in the behavioral model is to identify the minimum 

necessary environmental conditions contributing to the emergence of the specifi c social interac-

tion spaces. The normative model, which is situated and constructed upon the basis of the behav-

ioral one, comprises a set of design guidelines for the accommodation of ‘urban groups without a 

place’. The pragmatic value of the research in design and planning  is the enhancement of social 

quality in public space, by understanding the presence of ever-emergent urban groups in the 

context of accelerated cultural change. The innovative character of research, besides comprising a 

fresh gaze to the problematic of the user, is that it provides a tool  for accommodating environmen-

tal needs for not  yet specifi ed spontaneous groups using urban space. .

A. Rodi, Dipl.Ing.Arch., University of Technology, Athens, M.Arch, Harvard University

Reinventing the Knowledge-City for the 21st century, the case of Athens.

The aim of the research is to develop a design tool for transforming existing high density urban 

tis sue with a minimum of physical, technological and cultural disruption. The tool identifi es the 

structure of connectivity underlying a given built complex and suggests the potential of interaction 

between groups within its latent topological organization. It is applicable in situations of obso-

lescing city centers that can be restructured as centers of new information technology. The center 

of contemporary Athens is used as a case study. It is defi ned by the proliferation of high density 

apartment buildings . This type of building offered through con struction simplicity, economy and 

durability, a pragmatic response to the 1950s and 1960s need for privately owned habitable space.  
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Today,  it has reached the limit of its potential. Its physical or ganization cannot accommodate new 

value adding uses. The study includes a developmental in vestigation of the origins of the present 

conditions and demonstrates the dynamics of future change through the application of the new 

design tool.

 

L. Molinari, Dipl.Arch., Milan Polytechnic

Continuità, Tradition and Crises. The experience of Ernesto Nathan Rogers inside the modernist 

architectural culture (1909-1969)

Theoretical and design approach of Ernesto Nathan Rogers in the architectural post-war debate is 

the subject of Luca Molinari’s study. The research involves an extended organization and analysis 

of a mass of unpublished written documents and drawings still kept in BBPR architectural offi ce, 

and in other archives around the world, such as the Alvar Aalto archive, Ciam archive, Sert archive 

and Le Corbusier archive. The project focuses on the evolution of conceptual frames values and 

beliefs of Rogers between 1920 and 1969 in particular the emergence of the concept of Continuità, 

a critical and ideological tools conceived in the context of the post-war rush in relation to the radi-

cal contraposition between local tradition, pre-existing conditions and the emerging of a radical 

disruptive urbanism. The uniqueness of Rogers’ thinking is seen as a result of crisis emerging out 

of confl icting identities belief systems and the professional, cultural and socio-political realities of 

post-war Italy and Europe.
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Research Facilities and the University of the 21st Century
Signifi cant technological, social and cultural developments are redefi ning the university, teaching 

and research facilities during the last decade. The ascendancy of the novel global economy and the 

decline of the traditional welfare state insti tutions have weakened the belief that the university can 

remain an autonomous institution. The aim of the research project is to identify the spatial design 

consequences resulting from the above changes as they apply to University campuses, research 

buildings, and ‘high-tech’ parks. The following changes were taken into concideration: 

 

1) The blurring of the established territories of work, leisure and family life.

 

2) The rise of new means of communication, computation, simulation and of new tools for acquisi-

tion, accumulation, dissemination of knowledge. 

3) The appearance of the global “symbolic analyst", the new kind of  'knowlegde-worker'  

4) Proliferation of division of labor in science and humanities as well and 

5) Socio-political developments inviting participatory decision making transforming basic activi-

ties associated with the university into collaborative group activities.  
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More specifi cally it investigates:

1) Spatial, decentralization/centralization of activities that might occur in the new design of the 

regional structure.

2) Micro-zoning and circulation patterns of the facility complexes

3) Interdependencies between the above three levels and characteristics of in-between places, 

'bridge' places that may enhance dialogue among scientifi c, ethnic, social and gender multicultures 

participating within the Knowledge Producing facilities
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6. ABSTRACTS OF COMPLETED PROJECTS

CaseBook: Toward retrieval by lazy classifi cation of architectural information objects
A research project undertaken by. Sinan Inanc. (2003). It involved the accessibility of the large amounts of 
information objects available from various repositories becoming a major problem in architecture  due to the 
absence of suitable information retrieval (IR) environments. The heuristics of lazy classifi cation is proposed 
in order to improve the usually poor retrieval performance caused by the limited level of correspondence 
among rigidly classifi ed information objects and the diffi cult-to-predict, ever-changing perspectives of the 
users. 
Most IR environments rely on rigid, manually created classifi cation of information objects according to con-
ventional library or hypermedia paradigms. Content-based IR approaches promise to address problems asso-
ciated with manual processing, such as ambiguity, information loss or labor costs, by automatic processing 
of the information objects. The lazy classifi cation heuristics is in principle similar to existing content-based 
clas sifi cation techniques, except for the emphasis on deferred processing of the information objects. The main 
advantage of feature extraction during the IR interaction instead of pre-processing is the possibility to guide 
the classifi cation processes according the preferences of the inquirer in order to increase the responsiveness 
of the IR environment. The major drawbacks are the complexity of the system development and the required 
computational resources during the IR interaction. In return, lazy IR environments offer the information sup-
pliers the appealing perspective of the possibility to avoid some ungrateful classifi cation-related tasks and the 
increased responsiveness creates the possibility of attracting and holding the attention of larger audiences. 
The successful implementation of lazy classifi cation depends on the availability of the formalizable domain 
knowledge that is applicable for the development of automatic feature extraction algorithms, whereby the 
effi ciency for on-demand processing and the adjustability for user guidance become minimal requirements. 
Additionally, the capability of infl uencing feature extraction during the IR interaction increases the demand 
for refl ective user interfaces for navigating the repositories without drowning in the necessarily increased 
complexity of information content and navigational tools. 
An experimental IR environment, called architecture CaseBook, is implemented for the examination of 
the feasibility and exploration of the potential of the advocated heuristics of lazy classifi cation in a typical 
archi tectural domain. CaseBook is an IR environment for residential unit fl oor plans that operates on the 
similarity of spatial characteristics. Manual processing is unfortunately not completely eliminated but human 
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interven tion is used to create formalized diagrammatic surrogates of the fl oor plans that are suitable for 
automatic processing. The chosen level of detail of the formal diagrams in CaseBook is such that many visual 
and spatial characteristics of the original fl oor plans can be captured while the semantics used makes the 
auto matic extraction of various spatial features feasible. The capability of extracting a relatively large set of 
spatial features from diagrammatic representations of fl oor plans gives the powerful possibility to the usage 
of fl oor plan diagrams as the core internal representation for storage and querying. The applicability of lazy 
classifi cation is studied through partially adjustable automatic extraction modules for spatial features. A set 
of processing parameters, here termed hinder values, can be altered through a simple interface in order to 
personalize the interpretation of the spatial organization of the fl oor plans. The performance problems that can 
be expected as a consequence of the on-demand classifi cation are addressed through incremental processing 
and multi-level caching strategies. In order to examine the feasibility and potential of lazy classifi  cation 
heuristics in a realistic IR environment, the retrieval of fl oor plans is further based on similarity assessments 
by means of a weighted multi-dimensional vector representation and a query-by-sketch interface to ease the 
IR interaction.

Use and Adaptation of Precedents in Architectural Design
Karina Moraes Zarzar (2003) researched the problems of re-use of design precedents in the conception of 
new design solutions.
The goal of this research project was to contribute to the construction of computational tools to facilitate 
this practice by developing a model that grasps signifi cant characteristics of the design process as it employs 
precedents. The model was built drawing an analogy from the natural evolution. The intention was not to 
represent the processes that take place in the architects’ minds but rather their behavior as this is manifested 
in their design products.
The project drew from the multidisciplinary methodology of design tool development of the Design 
Knowledge Systems Research Center. It employed an analogy with Darwinian evolutionary theory in combi-
nation with recent theories of genetics and embryology. The criteria of usefulness in picturing the phenome-
non in architecture determined the focus on particular aspects of the analogy. The research used three case 
studies from the architectural domain: J.J.P. Oud, to identify adequacy criteria for the model; Le Corbusier, 
to illustrate the components and conduct of the model under development; and Santiago Calatrava, to test the 
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learning, and agreement. Implanting these virtues occurs by an architectural design process stimulating the 
emergence of culture though ‘bricolage’- the synthesis of current and future concerns with an omnipresent 
past to guide daily interaction. As form emerges, the architect encourages an organization to reassess the 
frames circumscribing its cultural activity. Heightening the appreciation and awareness of culture instills 
communal practices of cooperation, respect, and learning. To achieve such acumen and infl uence, however, 
requires ‘reframing’ our professional agenda to reinvigorate the cultural signifi cance of architecture and the 
design process.

The interrelationship between the poetics of architecture, rhetoric, and music as expressed in the Renaissance 
garden design of Niccolo Il Tribolo was studied by Anna Beltrami. Prof. Paolo Carpeggiani is special 
advisor in this study.

Deborah Ascher Barnstone studied the use of the analogy of  transparency in twentieth century German 
architecture and  the conceptual frameworks and belief systems that have caused architects to employ this 
cognitive device to promote political goals.

The partially published writings of S. Stevin on architecture were studied by Heidi de Mare. The research 
explores the knowledge structures underlying these texts and drawings to reveal the role of belief systems in 
giving shape to Stevin’s theories. Collaboration with Prof. W. Frijhoff.

Rob van der Bijl (1998) developed an argumentation structure suitable for addressing the problem of 
buildiong security. Decision-making in the fi eld of burglary prevention can be supported by knowledge sys-
tems. Originally the knowledge domain of these systems was represented as a set of rules. It is conjectured 
that the case-based paradigm offers an effi cient means of structuring design decision systems that are usable 
in the practice of crime prevention. Precedents (cases), as effi cient ‘chunks’ of knowledge, offer some 
major improvements in the practice of building as well as using support systems. The research examines the 
fol lowing topics: (1) burglary prevention, (2) rules versus precedents/cases, (3) decision-making in crime pre-
vention, (4) potential users of support systems, and (5) burglary detective support. Finally, a sketch is given 
of a burglary prevention system. 
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Precedents and Design Thinking in an Age of Relativization, France 1650 and 1793
Denis Bilodeau (1996) examined the relation between design cases and general abstract principles in the 
systemization of architectural knowledge in the emergence of contemporary architectural theory. His research 
concentrates on the debates around the relative value and power of concrete precedents and abstract principles 
in the defi nition of rules, prototypes, models, and design methods in French architectural discourses between 
1650 and 1800. He proposes a reevaluation of the ideological debate on the relation between antique and 
modern architecture in the given period from a cognitive point of view and in the context of the conceptual 
constraints of the time. 
He argues that the tension between a priori abstract principles and empirical experience data that character-
ized the problem of systemization of architectural knowledge today originates from the crisis that occurred 
in the seventeenth and eighteenth centuries as a result of a redefi nition of the value of the classical tradition. 
While in the middle of the seventeenth century, classical precedent cases appeared as a source of authority in 
decision-making due to of their antiquity and the sanctity of the tradition, they were gradually redefi ned as 
a source of experience and objects of critical reasoning and evaluation over the eighteenth century. During 
this process, the way the use of precedent was prescribed in architectural treatises evolved from a principle 
of imitation applied to particular canonical objects to the idea of precedent as a source from which to extract 
principles and generic ideas to be used by analogy in new designs.

Artifi cial Intelligence for Automated Floor Plan Generation
Davood Chichian’s research (1996) applied the strategy of hierarchical problem solving and decomposition 
to the generation of large-scale and high-complexity architectural fl oor plans, such as those of hospitals or 
education buildings. Simple manageable design tasks were considered individually and in relation to corre-
sponding, similarly derived, tasks. Algorithms were developed to conceive plans at the topological level while 
simultaneously accommodating geometrical constraints. The Galois Lattice was employed as a mathe matical 
means to predict performance with respect to people sharing the locations. The system fi rst con structed a tree 
structure from bottom up: from the root node it moves towards the leaf nodes. At every step some details 
were added to the partial plan until there was no more information to be added.
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A Dialogical Model for Participatory Design: a computational approach to group planning
Hoang-Ell Jeng (1995) developed a computational model of participatory design dialogue. In participa tory 
design, design concepts are generated collectively through discussion, dialogical interactions in which the 
interchange of normative and supporting factual descriptions builds a collective design discourse. The goal 
of this research is to develop a method for participatory design to support this collective, face-to-face design 
problem-solving, in order to increase the acceptability of the design product.
Since the mid-1960s, there has been an important movement towards increasing the participation of citizens 
in determining their built environment. At fi rst, the movement was associated with social-political ideologies 
and rhetoric. By the end of the 1970s, participatory design had become an accepted component of profes-
sional practice. The objectives of the movement became more pragmatic and more modest, focusing on 
ex changing practical information, resolving confl icts, and supplementing design. Today, participatory design 
is in a new phase. Traditional participatory design methods are seen as insuffi cient to fulfi ll an increasing 
demand for dialogue. The point of departure of the study is the assumption that new information technologies 
can satisfy this demand.
The study focuses on the very early stages of the design process: the generation of design guidelines. It 
investigates the process of group planning and develops a computational model for the further realization of 
computer-based information systems to support that process. To develop this model, the study draws knowl-
edge from cognitive science, argumentation theory, decision theory, and artifi cial intelligence.
The study uses a case study as a heuristic device. The project selected is the participatory design of Ho-
Chu-Wei Park in Taipei, Taiwan, in which Jeng was involved. The case serves to guide the development 
of the model. A design project in Amstelveen, the Netherlands, designed with the participation of people 
representing various interests, was selected as a second case to test the produced design-supporting method.
The method includes a group-reasoning model, a dialogical system, and  a framework for participation-based 
design guidelines. The group-reasoning model formulates the process of knowledge acquisition, the learning 
and sharing of belief systems, the generation of design alternatives and design evaluations. The dialogical 
system provides a clear description of how the information should be processed, what aspects should be paid 
attention to, what results can be anticipated, and when and how to control the process. The framework for 
participation-based design guidelines guides and structures the design processes. It facilitates a reconstruction 
of the implicit cognitive structure that underlies dialogue.
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Rationalization, Standardization and Control in Institutionalized Design Reasoning
Peter Scriver (1994) studied the thinking processes and structures that helped produce the distinctive 
archi tecture and settlement planning of British India in the 19th century. The work offers insights on the 
rationali zation and institutionalization of design thinking and the role of socially constructed conceptual 
systems in such processes in a multicultural context. The project was undertaken with the collaboration of 
Prof. Anthony D. King. The study examined the efforts of the Public Works Department of British India to 
ration alize the conception and execution of the wide range of civil and military buildings required by that 
colonial administration. This bureaucratically organized and regulated design system enabled a small number 
of engi neers and subordinate technicians, widely distributed geographically, to generate a large volume of 
formally consistent and serviceable architectural solutions with relative effi ciency. A cognitive historical 
analysis of the relationships between this utilitarian architecture and the political and cultural goals of the 
colonial regime was pursued through a multifaceted examination of the processes and patterns of reasoning 
of the design engineers concerned. This was reconstructed through extensive research in colonial government 
archives in India and England. In the cognitive analysis of the case, the systematic design methodology of the 
public works institution was interpreted as a prototypical rule-based belief system, controlling professional 
action. These included the role of architectural design theory and methodology, such as canons of spatial 
composition, design routines, and architectural program stereotypes, as conceptual frameworks, in structuring 
and delimiting the design reasoning process; the codifi cation of precedent knowledge in the form of design 
regulations and standard plans; the role of belief systems in controlling the way expert knowledge may be 
organized and employed institutionally.

Focusing on the case of the Unité d’Habitation of Le Corbusier, Prof. A. Tzonis has studied the use of 
analogy in architectural problem-solving employing precedents. He had the assistance of  E. Offermans, 
archival research, Mark Cohen, computational representation of the process, D. Giannisis hyper-media 
techniques to apply the process in practice.
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A Framework for Comparing and Controlling Number-based Design Reasoning Systems
Li Yu (1994) examined the role of number in the representation of building design knowledge. Two 
culturally distinct design number systems were compared: a traditional Chinese system employed in the 
classic Chinese house-builder’s manual, Zhai Pu Zhi Yoa (1741); and Le Modulor (1954) a modern system 
developed by Le Corbusier for universal use by contemporary architects. The comparative study explores 
the commensurability of these two systems of design-thinking, with particular regard to the association of 
numbers with formal and performance criteria in cognitive categories.
The investigation focused on the means by which each culture categorizes design objects. In particular, 
the investigation explored three major issues: (1) design argumentation structure as found in two culturally 
distinct architectural measurement systems, (2) the defi nition of the possible obstacles to the communication 
between the two systems, and the means by which these obstacles might be overcome; and (3) the design of 
the System of Identifying Patterns of Design Arguments (SIPDA) for transforming design arguments from 
text into a specifi ed form of abstract description, which captures the characteristics of a particular design 
reasoning process in cross-cultural contexts.
The results of the study develop a general computational system of design representation capable of handling 
cross-cultural situations. The system can be extended in design of object oriented programming applications. 
The study was carried out in collaboration with Prof. K. Ruitenbeek.

A Computational Representation of the Spatial Organization of Residential Buildings
Ir. Marc van Leusen (1994) has developed an automated design support system for the design of residential 
buildings. The system provides information interrelating spatial form types with operational and performance 
requirements. The project was undertaken in collaboration with Prof. K. Rijnboutt and Dr. Phillip 
Steadman. At the early stages of the design process, fundamental decisions are made with respect to the 
spatial organization of a project concerning overall shape, size, and internal organization. Such preparametric 
decisions, particularly concerning the building’s spatial organization, may have serious consequences for 
various aspects of the design product’s performance. The study aimed at supporting decisions at the early 
stages of the design process by developing a typology of pre-parametric possible design solutions. In addition 
to a review of existing work in the area of housing typology, the study develops a type-representation of basic 
arrangements of dwellings, which retains only the most general characteristics of spatial organization, and  a 
demonstration of the potential of this representation in relation to design. 
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Meaning of the Site
The development of a system for classifying and analyzing building sites, taking into consideration multiple 
points of view and cultural belief systems, was the topic of the doctoral research of  Xiaodong Li (1993). 
The research analyzed two systems of site analysis in a comparative manner: a traditional Asiatic system and 
a contemporary western system. Chinese FengShui theory, as described in the 15th century text Xiao Puo 
Ji, is a unique system which has been practiced in China and other Asian countries since the fourth century 
B.C. This theory was chosen for two reasons: FengShui provides both written and pictorial documentation on 
various kinds of sites and it offers an example of how a general system theory can be applied to all sorts of 
site phenomena. For the modern western system, Li selected Kevin Lynch’s system of site analysis, still the 
most comprehensive and widely accepted (by professionals) system of site analysis and design. By comparing 
these two systems a “universal” core of site systems was identifi ed. From this core, a support system 
was developed as a general guide for planning, arranging the site, and subsequently improving and even 
conserving the land. The study is expected to open new possibilities for understanding designers, contractors, 
engineers, and other participants, rather than leaving them with specifi c site stereotypes. The project was 
undertaken in collaboration with Prof. P. Schmid and Prof. K. Ruitenbeek.

Automation Based Creative Design
Architectural theorists, educators, and practicing architects have often pointed out the importance of using 
precedent design products in the design process. But it is only recently that the role that precedents can play 
as design knowledge for design thinking and inference has begun to receive widespread attention by design 
computation researchers working to improve design practice. How far and in what manner precedents can be 
integrated in a computational design practice is a highly debatable subject. Most computer-based architectural 
techniques tend to suppress the importance of precedent. In collaboration with Dr. Ian White, Prof. 
Alexander Tzonis coordinated a research project and edited a book, presenting an up-to-date, comprehensive 
picture of research advances in the fast-growing fi eld of Informatics applied to conceptual stages in the 
generation of buildings. The book addresses the question how far and in what ways creative design can be 
intelligently automated. 
Twenty-four original contributions, introduced by a long critical essay, provide a balanced, yet challenging, 
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forum of discussion. Among the topics covered are the use of precedents; the relations between case-based, 
rule-based, and principle-based architectural design reasoning; product typology; artifact thesauruses; the 
imputing and retrieval of architectural knowledge; the visual representation and recognition of built forms; 
empirical and analytical models of the design process and the design product; desktop design toolkits; 
grammars of shape and of function; design as a multi-agent collaborative process; grammars of shape and 
function; multi-perspective building data structures; design as a multi-agent collaborative process; and the 
integration of heterogeneous engineering information. 

A Knowledge-Based Computational Approach to Architectural Precedent Analysis
Nan Fang in his Architectural Precedent Analysis (1993) developed a computational methodological 
frame work for the use of precedents. The research drew from the analysis of a case study of urban renewal 
in the ancient residential quarter of Beijing. The renewal project was carried out by the prominent Chinese 
architect and planner Prof. Liang Yong Wu, whose work relied heavily on the use of traditional precedents 
and who was also an advisor in this research. The case study was used heuristically to provide criteria for the 
devel opment of representations system of architectural precedents to be used in a design support system for 
advising architects in problems of integration of new modern structures in dense historical urban tissues. The 
new system relied on recent developments in cognitive theory, spatial semantics, and artifi cial intelligence. 
Among current methodologies in computer science, machine learning was used as a best-match tool to help 
reconstruct the design thinking implicit in the case study and, fi nally, to shape the new system.

C.J. Baljon (1993) developed a method to analyze conceptual systems contained in architectural discourses. 
He used texts by Ruskin, Semper, and Viollet-le-Duc as cases. The project was undertaken in collaboration 
with Prof. David van Zanten.

A. Zandi-Nia (1992) has developed TOPGENE, a computer-based system for generating preparametric 
spatial arrangements of buildings. The system employs deep models of expertise which can  generate, 
evaluate, analyze, and  diagnose malfunction in multiple social performance norms. The system uses Q-
analysis to organize circulation operation data, and an iterative bottom-up approach in conjunction with hill-
climbing and heuristic techniques, to arrive at a design. The research included analysis of the computational 
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complexity of architectural design, the role of domain heuristics reducing such complexity and means for 
diagnosing the structural complexity of systems having a topological property represented as a graph, as is 
the case of designing buildings in relation to social performance norms. A new theorem for keeping track of 
distances in incrementally growing graphs was developed. The study also produced topological indices useful 
for quick diagnosis of alternative design solutions.
TOPGENE can generate various design types depending on the programmatic requirements. It uses rules 
of thumb to relate and code relations between form, operation and social performance norms in buildings 
combined with numerical data structures and computations. The system uses hill climbing to generate designs 
from a single point of view in conjunction with negotiation based problem solving. It employs an agenda 
mechanism to automate resolution of confl icts between the various programmatic social norms. Several 
experiments were carried out to test the system using realistic data. The results demonstrated the effi ciency 
and the effectiveness of TOPGENE. In collaboration with Dr. E.J.H. Kerckhoffs he also compared the 
system with a neural network model borrowed from the Hopfi eld model. The superiority of TOPGENE 
was shown. TOPGENE has limitations as a totally automated system; parts of its methodology and special 
techniques can already be easily integrated in practice, in particular in fast pre-parametric evaluation of 
alternative building types. H.S. Roozenbeek contributed to the visualization of the of Zandi-Nia’s system. 

The identifi cation of the conceptual system contained in the early Arabic discourse on architecture was the 
topic of investigation of Badi Al-Abed (1992). The research also involved an extensive documentation of 
Arabic texts on architecture from the early Jahiliyya (pre-Islamic) period to the 18th century when foreign 
infl uences begin to be evident in the Arabic culture. The study discussed al-Jahiliyya verse, and religious, 
literary, scientifi c, geographical and historical texts, involving issues of building typology, urban planning 
principles, and descriptions of construction techniques, buildings and the belief systems with which they were 
built. Prof. I.R.T.M. Peters was advisor in the study.

Under a contract from the Rijksgebouwendienst of the Ministry of Housing and Planning J.S. de Boer and V. 
Mitossi prepared a typological study of morphological typological aspects of buildings related to performance 
criteria of fl exibility and multi-functionality (1989).
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A. Koutamanis (1990) has developed a framework for automated recognition of metric properties of archi-
tectural plans. Recognition includes identifi cation of spatial primitives, grouping of primitives / subdivision 
of the plan and investigation of well-formedness. Image understanding and well-formedness concepts 
employed derived from the classical canon domain study researched by Dr. Liane Lefaivre and Prof. 
Alexander Tzonis (1986). The research is seen as a step towards the development of the module for inputting 
architectural precedent solutions in the Design Thesaurus, an automated intelligent database of precedents.

Methods and techniques for the management of the urban environment by means of image-processing using 
the computer and CAD systems were the research topic of Ronald Stenvert. The project included a system-
atic comparison of the prescriptions of the Classical orders given by twenty one treatises and a group of late 
sixteenth and seventeenth century Dutch buildings. The project was undertaken mainly at the University of 
Utrecht with Prof. Dr. J. van der Berg.

Garland Architectural Archives
To assist research in the generic process of design the  Architectural Archives project was undertaken by 
Prof. Alexander Tzonis. Tzonis served as general editor of the Archives, which was published by Garland 
Publishing of New York. The Archives present the totality (not just a selection) of the corpus of documents 
in a known corpus of architect’s documents,  identifi ed and accompanied by standard assisting information 
. Among the architects whose archives were published were Le Corbusier, Mies van der Rohe (Award win-
ning), Buckminster Fuller, Louis Kahn, Holabird & Roche and Holabird & Root (Award winning), Walter 
Gropius, F.L. Wrigh Index (Award winning),  R.M.Schindler, Henri Sauvage and Alvar Aalto. 
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7. MAJOR CONFERENCES, SYMPOSIA, EXHIBITIONS  
AND OTHER PUBLIC EVENTS 
The Center organizes international symposia-workshops on specifi c research topics: 

 Aldo van Eyck the Playgrounds, and the City,  Exhibition and catalogue in the Stedelijk Museum 

Amsterdam  initiated  and co-curator : Dr. Liane Lefaivre  in June 2002. 

The project presented the pioneering work of Aldo van Eyck for the City of Amsterdam 

immediately after World War II that revolutionized ideas about planning.

Towards the University of the 21st Century, Designing Knowledge Factories Learning Gardens.

Symposium organized on 11-12th of June 2001. 

Fundamental technological, social, and cultural developments redefi ne traditional building types. 

The transformation of the architecture of the University and more generally of the Knowledge-

Producing work-places is a typical illustration of this phenomenon and responding to new needs 

and opportunities rethinking their design is a major challenge for architecture to come. The objec-

tive of this project is to explore the future organization and programming of physical facilities of 

the University and research organizations. More precisely, the aim is to generate design tools to 

help their development as sustainable social environments enhancing value learning, creativity, 

and community. Participants were :  Prof. Dr. A.J. Berkhout, Prof. S.J. Doorman, Jacques Ferrier 

(architect in Paris) Prof. N.J. Habraken and Prof. W.L. Porter (MIT), Dr R. Hashimshoni, and Prof 

D. Shefer, (Technion) , Dr. Hoang Ell Jeng (Taiwan), Dr. C. Kuhn, Dr.K.P. Lam and Dr. J.W. 

Bay (Singapore) , Prof Leslie Liu (Hong Kong), dr. J-J.Terrin, (Compiegne University France). 

Development and support are given by Asaf Friedman , Jun Wu and Harald Mooij.
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Architecture and Community was the subject of a symposium in memory of Aldo van Eyck, on 

January 28 2000 organized by DKS. The theme was inspired by the life work of Aldo van Eyck. 

The aim was to discuss means enhancing human community in buildings, in an era of proliferation 

of automated and electronic interaction, division of labor, and global practice. Key concepts were:  

Human Interaction, Sustaining  Learning Environments, Humanist Architecture  for New Institu-

tions, Type and Collective Representations. Amongst the participants were Prof. S. Anderson 

(MIT), Prof. F. Geipel (TU Berlin), Prof. N.J. Habraken (MIT emeritus), Dr. L. Lefaivre (TUD), 

Dr. A. Schweighofer (TU Vienna), Dr. Joseph Press, Bernard Kohn.

Architecture in Israel, 1948-1998, Background, Projects, Visions was the subject of a symposium 

on May 1998. Leading historians and practitioners of Architecture in Israel presented key works, 

their social conceptual, and historical framework. Participants: Schlomo Aronson, Yona Friedman, 

Prof. Zvi Hecker, Gabriel Kertesz, Dr. Michael Levin, Arie Rahamimoff, and Ziva Sternhell. 

Refl ection and Design was the subject of a symposium organized by DKS in memory of Donald 

Schön January 23 1998, at the Technical University Delft. Theory and practice have been often 

considered as two opposed aspects of design, one excluding the other. The aim of this symposium 

was to discuss the close interdependence between the two. The theme was inspired by the life 

work of the late professor Donald Schön of MIT. Schön carried out his last teaching assignment as 

a visiting professor at the Technical University of Delft last January. Topics discussed at the sym-

posium included design learning and innovation,. the alliance between design theory and design 

practice, the place of research in design practice, technical rationality and designers social practice, 

design conversations and design as collaborative practice, and design authenticity and interpreta-
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tion. Among the participants were Prof. S. J. Doorman (TUD), Prof. John Habraken (MIT), 

Prof. William Porter (MIT), Prof. Prost, Joseph Press (MIT), Prof. Alexander Tzonis. Activities 

included the showing of a video by Predrag Sidjanin, Learning from Design Conversations, 

Donald Schön Teaching,  and a musical conclusion by Lara Kuhn on the recorder.

The Use of Precedents in Creative Design in 1994, was the theme of a series of symposia 

organized by DKS in collaboration with Dr. Ian White and ALBERTI, an international interdisci-

plinary network of researchers with the support of Euroconferences of the European Community. 

The central role of precedents in the generation of new design solutions is increasingly recognized. 

Designing is very much re-designing. We know now that precedents not only make possible 

the solution of hard design problems, but also contribute to design innovation. The aim of this 

conference is to contribute to the understanding of how precedents are used by designers and how 

computer systems that use precedents to design creatively can be used. Issues discussed: roles of 

precedents in design creativity, where precedents come from, how precedents are adapted to be 

used in new design problems, use of precedents in areas such as law, medicine, science, art, music. 

Speakers included: Stanford Anderson (MIT), Wolfgang Böhm (Kaiserslautern), Robert Oxman 

(TU Eindhoven), Etienne de Cointet (Saint Etienne), Anthony O’Hare (Bradford), C. Tweed 

(Queen’s, Belfast), I. Cross (Cambridge), J. Lee (Edinburg), Ian White (Cambridge), Ph. Boudon 

(LEREA, Paris), Z. Bankowski (Edinburg), Michel Lèglise (Toulouse), A. Harrison (UWE Bris-

tol), Phillip Steadman (Open U.), V. Slapeta (Prague).

In 1992 DKS research Center was asked to organize an international conference on the occasion 

of the 150th birthday of the TUD and the meeting of the Association of Collegiate Schools of 
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Architecture (ACSA) of America in Europe (May 15, 1992). The theme chosen was Automation 

Based Creative Design Education (ABCDE).  Issues discussed included: innovative use of 

com puters in architecture, cognitive foundations, domain applications, new directions, and 

technological, social and moral implications. Speakers included: George Stiny (UCLA), William 

J. Mitchell (MIT), Daniel Schodek (Harvard), Donald Schön (MIT), Werner Oechslin (ETH), Ian 

White (Cambridge), Gerhardt Schmitt (ETH), Spiro Pollalis (Harvard), Jean Paul Protzen (UC 

Berkeley), M. Benedikt (U. Texas), Ricardo Aroca (Madrid Polytechnic), R. Oxman (Technion), 

Philippe Boudon (Paris), Lucien Kroll, Philippe Quintrand (EA Marseille), Thomas Chastain 

(MIT), Christine Boyer (Princeton).The conference concluded with a round table discussion on 

Design, Computers and Morality, chaired by Prof. S. J. Doorman (TUD).

On 19th of September 1990 the DKS Center organized a conference on the subject Representation 

and Recognition (R&R) of image, with particular emphasis on space representation in design. 

The meeting was intended as an opportunity for leading researchers and scholars from within 

the Netherlands and abroad to discuss current studies in perception and representation, as well 

as related themes from the history of engineering drawing and computerized architectural 

representation. Among the participants: E. Backer (TUD), I.T. Young (TUD), F.C.A. Groen (Uni-

versity of Amsterdam), J.J. Koenderink (RU Utrecht), E.L.J. Leeuwenberg (KU Nijmegen) and 

G. Goldschmidt (Technion, Israel), Philip Steadman (Open University, Great Britain), and Robin 

Evans (Central London Polytechnic and Harvard University).

On the 29th of November 1988 the Center organized a conference on the topic  Architectural 

Knowledge Systems, with the participation of Prof. R. Schaa, Dr. R. Hamel, and Dr. A.Y.L. Kwee.
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8.       INTERNATIONAL COLLABORATION
DKS carries out its program in collaboration with specialists from all over the world.

Doctoral Committees
See Doctoral List (pp 8-12).

Research Projects
Collaborative Design

In collaboration with Saint-Etienne School of Architecture and the Ministry of the Environ-

ment of the French Government the Center DKS undertook a comparitve study. The subject was 

the coordination of various actors and integration technical points of view in architectural design 

in a typical fi rm in France and the Netherlands. The fi rms we studied were the French of Ferrier 

Architectes, and the Dutch, Mecanoo Architecten. The research investigated differences be-

tween the practice environments of the two countries, while at the same time gener alizing fi ndings 

concerning integration and coordination of information and design decisions. Collaboration with 

Etienne de Cointet, Dr. Stéphane Hanrot.

Towards the University of the 21st  Century

A collaborative effort between National University of Singapore (Prof. K.P. Lam, Dr. Philip Joo 

Hwa Bay), Technion, Haifa, Israel (Dr. R. Hashimshoni, Prof. D. Shefer), Hong Kong University 

(Prof. Leslie Liu), Compiegne University,  France (dr. J.J. Terrin),  Tamkang University Taiwan 

(Dr. Hoang Ell Jeng), TU Vienna Austria, MIT (prof. N.J. Habraken, prof. W.L. Porter) and  

Jacques Ferrier, architect in Paris.
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9.  ELECTRONIC PUBLICATIONS
The Center carries on a program of electronic publications produced simultaneously in CD ROM 

and WEB format.  

The Electronic Hypnerotomachia Poliphili

Almost fi ve hundred years after its publication in Venice (1499), Hypnerotomachia Poliphili is 

enjoying an electronic reemergence on the web. The Design Knowledge Systems of the School of 

Architecture, University of Technology of Delft, in collaboration with The MIT Press has pro-

duced a facsimile of the original edition in conjunction with the publication of Liane Lefaivre, 

Leon Battista Alberti’s Hypnerotomachia Poliphili. Re-cognizing the Architectural Body in the 

Early Italian Renaissance (ISBN: 0262122049). The Electronic Poliphili contains the integral 

text and illustrations, extracts and short references to Lefaivre’s book. Web readers are invited 

to ex plore this new edition using interactive text and image navigational devices. A discussion 

center will be established. The text can be accessed either through The MIT Press’s home page 

or the Design Knowledge Systems Center Home Page at the Technical University of Delft (http:

//www.bk.tudelft.nl/dks/hp). 

The Electronic Poliphili was produced by: Sinan Inanç, Asaf Friedman, site design; Darlene 

Schopman, technical assistant; Anna Beltrami (voice) and Esteban (lute), Zefi ro spira; Landini 

Consort with Rainer Berkmann; Clémence Comte and Lara Kuhn Morris (recorders), O felici 

occhi mei; Liane Lefaivre, editor.

Written by 1467 and printed at the press of the renowned early Renaissance Venetian publisher, 
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Aldus Manutius, in 1499, Hypnerotomachia Poliphili is held among bibliophiles and book collec-

tors to be the most beautiful book of all time and, for this reason, it is one of the most sought-after 

of all the incunabulae. It is celebrated as a masterpiece of typographical design and for its spec-

tacular images. More than just a beautiful object, the book has attracted the universal admiration 

of scholars for its scholarship, and for its identity as an erudite architectural treatise, equal if not 

superior to the other treatises of the Renaissance. Liane Lefaivre attributes the Hypnerotomachia, 

traditionally associated with a Francesco Colonna, to Leon Battista Alberti. 
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10. PUBLISHED DISSERTATIONS

Inanç, B. S. 2003. Retrieving Architectural Information Objects by the Heuristics of Laziness,

ISBN 90-9017035-9

Moraes Zarzar, K. 2003. Use and Adaptation of Precedents in Architectural Design, 

ISBN 90-407-2418-0

Sidjanin, P. 2001. A Cognitive Framework for an Urban Environment Design Tool,

ISBN 90-9014862-0

Bay, Joo-Hwa. 2001. Cognitive Biases in Design, The Case of Tropical Architecture,

ISBN 90-9014859-0

Donker, P. 1999. Structuring Communication in the Architectural Forum For On-Line Design, 

ISBN 90-9012836-0.

Heintz, J.L. 1999, Coordinating Collaborative Building Design, ISBN 90-9012838-7.

Bijl, R. van der, 1998, Design Argumentation and Protocol in a Security System for Buildings,

ISBN 90-9011646-x.
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Bilodeau, D. 1996, Precedents and Design Thinking in an Age of Relativization, France 1650 and 

1793, ISBN 90-5269-226-2.

Chitchian, D. 1996, Artifi cial Intelligence for Automated Floor Plan Generation,

ISBN 90-9010722-3.

Jeng, Hoang-Ell, 1995, A Dialogical Model for Participatory Design: a computational approach 

to group planning, ISBN 90-5269-177-0.

Scriver, P. 1994, Rationalization, Standardization and Control in Institutionalized Design 

Reasoning, ISBN 90-5269-169-X.

Yu, Li, 1994, A Framework for Comparing and Controlling Number-based Design Reasoning 

Systems, ISBN 90-5269-164-9.

Leusen, M. van, 1994, A Computational Representation of the Spatial Organization of Residential 

Buildings, ISBN 90-5269-145-2.

Baljon, C. J., 1993, The Structure of Architectural Theory, ISBN 90-9006051-0.

Fang, Nang, 1993, A Knowledge-Based Computational Approach to Architectural Precedent 

Analysis, ISBN 90-5269-133-9.
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Li, Xiaodong, 1993, Meaning of the Site, ISBN 90-6814-525-8.

Zandi-Nia, A., 1992, Topgene: An Artifi cial Intelligence Approach to a Design Process,

ISBN 90-9004900-2.

Al-Abed, B., 1992, Aspects of Arabic Islamic Architectural Discourse, ISBN 90-900500S-1.

Koutamanis, A., 1990, Development of a Computerized Handbook of Architectural Plans.

. 
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