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PREFACE
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review and editing. Special thanks go to our colleagues Mandy van de
Sande, Marlyn Aretz, and Leo van Veghel, who were great in organising the
conference and took care of everything that made it a pleasant and
comfortable event.

Eindhoven, July 2004

Jos van Leeuwen and Harry Timmermans
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INTRODUCTION

The International Conference on Design & Decision Support Systems in
Architecture and Urban Planning is organised bi-annually by the Eindhoven
University of Technology. This volume contains a selection of papers from
the seventh conference that was held at De Ruwenberg Castle in Sint-
Michielsgestel, The Netherlands, from 2 to 5 July, 2004.

Traditionally, the DDSS conferences aim to be a platform for both
starting and experienced researchers who focus on the development and
application of computer support in the areas of urban planning and
architectural design. This results in an interesting mix of well-established
research projects and first explorations. It also leads to a very valuable cross-
over of theories, methods, and technologies for support systems in the two
different areas, architecture and urban planning. This volume contains
twenty papers from this year’s conference. Another twenty-two papers are
collected in a book that was published by Kluwer under the title “Recent
Advances in Design & Decision Support Systems in Architecture and Urban
Planning.” In comparison to that book, the present volume had a
considerably shorter production time, which allowed the authors to include
late-breaking research results as well as ongoing work in their contributions.

The chapters in this volume are organised into 5 sections. The first
section contains five chapters on models for urban planning. The second
section is about agent technology for modelling human activities and
decision support for land-use planning. The section on representation and
visualisation of knowledge contains two chapters on improved utilisation of
visual aspects of knowledge and two chapters with a focus on case-based
reasoning. Section four, on collaborative design includes three chapters on
computer support for both distant and near collaborative design processes. In
the final section, the focus is on the performance of the built environment,
both in retrospect and in design stages.

The following paragraphs provide an overview of these five sections.
However, the first chapter in this book presents the results of an analysis of
the research area in the CAAD community. Cerovsek and Martens discuss
the usage of the Cumulative Index of CAAD (CUMINCAD) as a digital
library of scientific publications in this area. The system applies graph
theory for the analysis of citations to determine the impact of particular
publications.
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Models for Urban Planning

Five chapters in this book reflect the continued work in urban planning to
develop models and tools that can be of assistance in the various stages of an
urban planning project: scenario generation, impact assessment and
evaluation. Fantini et al. suggest a linear programming model for the
generation of scenarios. Their approach also makes budget allocation
decisions transparent. Operations research methods are used to identify the
best project. The approach is illustrated in the context of the Socio-
Economic Plan for the Mountain Community of Sabina, Italy.

Three chapters describe the development of tools that are especially
relevant for impact assessment: Pelizaro et al. developed a decision support
system for the planning, design and maintenance of urban parks. A set of
model allow the prediction of the impact of planning scenarios and design
options on the use of parks and related performance criteria. Unique to this
decision support system is the use of an activity-based model of the use of
greenspace. To assess urban growth, Polidori and Krafta describe an
approach, integrating a potential model with graph theory, cellular automata
and geographical information systems. Interesting, urban and environmental
aspects, and expansion and densification are treated simultaneously, which
makes their approach different from similar approaches. Likewise, Wen and
Chen apply genetic algorithms for choosing the best flood evacuation path.
The approach is illustrated for Shiji, Taiwan.

As for evaluation, multicriteria evaluation methods have been popular in
urban planning for a long time. Tangari et al. suggest and apply a contingent
valuation methodology, which has been widely applied in environment
economics but which is less known in urban planning. The approach is
positioned in the context of the problem of determining an optimal solution
to urban congestion, politically acceptable to the user. The approach is
illustrated with respect to an integrated transport system in Bari, Italy.

Activity Modelling and Agent Technology

Recently, in addition to the traditional interest in the supply side, an
increasing number of studies has looked at spatial behaviour, where
individuals are treated as agents. This trend is also reflected in the papers
submitted to this conference. Saarloos et al. propose a multi-agent system,
covering actually both the supply and demand side. Their MASQUE system
is meant for generating local land use plans, but does include sub-models of
behaviour. Based on a set of beliefs, individual agents try to achieve goal
states. In order to do so, certain claims are made with respect to particular
cells, reflecting strategic behaviour. Interaction protocols are developed to
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model the actual land assignment process. Kitazawa and Batty present
progress in the development and application of agent-based simulation of
pedestrian movement. Their paper is specifically concerned with route
choice behaviour. They argue that the shortest route algorithm is too
simplistic to describe pedestrian movement. Genetic algorithms are used
within a utility-maximizing framework to generate alternative routes, which
are compared with actual trajectories of shoppers. The Amanda system under
development by Dijkstra et al. is similar in goals but differs in terms of the
mechanisms that drive the simulation. Dijkstra et al. describe some specific
data needs and data collection issues that need to be solved in order to
operationalise Amanda. In particular, they discuss how observation and
direct interviewing techniques may be used to estimate the parameters of
functions that drive activity-scheduling and shopping behaviour of
pedestrians.

Concepts about activity spaces and agent-based simulation are not
restricted to large-scale urban environments. Tabak et al. show that agent
technology and activity modelling are powerful concepts and tools for
simulating space utilisation as well. They suggest using Petri nets to
formalise the process. Finally in this section, Krafta presents a creative
development of agent technology for the simulation of urban morphology
and urban growth. In his model, he distinguishes between space production
and space consumption. In an interplay between these two ‘circuits’, agents
display activities for maximisation of profit on the one hand and
maximisation of utility and investment on the other.

Representation and Visualisation of Knowledge

The work by Rafi et al. acknowledges the importance of efficiency in
searching and browsing multi-media content. In a collaboration project
between university and software industry, they have developed and applied
enhanced technology for displaying and searching multi-media archives.
This technology has improved and accelerated display capabilities and offers
a number of advanced tools for authoring, navigating, and interlinking
content. As such it is used to enable students at staff at their university to
discover and re-use visual materials.

Burkhard introduces a framework for the visualisation of knowledge to
support knowledge transfer. In three different perspectives on knowledge
transfer, this framework distinguishes various types of knowledge, different
recipients of knowledge, and visualisation types. It offers a three
dimensional interface for combined access to these perspectives, which helps
to select the most optimal method of visualising knowledge in a particular
context.
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Lindekens and Heylighen aim to make building re-design knowledge
available for students and practising architects, so that they benefit from
these rich resources of both procedural and content knowledge. For this
purpose, analysed re-design processes have been described in different lines
of thought and design strategies that show various aspects of the designer’s
considerations. These re-design cases are then utilised in a case base that is
indexed on the basis of dimension, scale, abstraction level, and chronology
of the designs.

Another approach to make knowledge in case bases accessible is
discussed in the chapter by Lai. This work addresses the value of links
between various cases, the associations between ideas. The so-called
Dynamic Idea-Maps is a tool that provides a mechanism for idea association
through symbolic representation and linking of ideas and design precedents.
The case-based reasoning mechanism provides various strategies for
retrieval and adaptation of ideas from the design cases.

Collaborative Design

Collaborative design is an old but still actual research topic where very
diverse approaches are developed to provide support in complex design
projects, on the one hand by facilitating distant communication and
information sharing, and on the other hand by stimulating the synergy in
multi-disciplinary design teams.

The Interoperable Co-Design system proposed by Shih is a combination
of a web-based communication service, providing tools for group activities,
and an agent messaging service that supports role-playing and design
process management.

The research of Deshpande et al. concentrates not on distant
collaboration but rather on collocated collaboration. Their contribution offers
an extensive review of the state-of-the-art of computer mediation for face-to-
face collaboration in design teams. This research area is mapped in a
landscape of design theory, knowledge manage, cognitive psychology,
sociology, and computer science. He proposes an augmented collaboration
design space that supports the design dialogue and the informal
argumentative process between the designers and systems.

Focusing on the representation and re-usage of design and engineering
knowledge, Beetz et al. propose a multi-agent approach to provide
personalised design support. The proposed system integrates legacy
applications by examination of interface activities with a protocol for agent-
based communication and exchange of design knowledge.



Introduction XV
Building Performance

The performance of buildings has a strong impact on the performance
and well-being of their users. With respect to the influence of the built
environment on the health of people, van Bronswijk et al. discuss the
relation between changes in constructions or building services and the
effects on the users’ health. The results of this research provide knowledge
for product innovation and open the possibility to model health in relation to
built environments.

In the final chapter of this book, Hensen argues that building
performance simulation can help to reduce environmental pollution and
increase comfort levels in building, by taking into account the dynamic
interactions of buildings and service systems. He discusses the work in the
Center for Buildings & Systems on quality assurance and interoperability
issues of simulation software. The ultimate goal is to increase the uptake of
simulation software during design stages in order to achieve design
optimisation.



