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1 Introduction

Society heavily depends on infrastructure systems, such as road-treffiorks, water networks,
electricity networks, etc. Infrastructure systems are hereby condidertse large-scale, networked
systems, that almost everybody uses on a daily basis, and that are sihafitdleir incapacity or
destruction would have a debilitating impact on the defense or economidtgenud functioning.

The operation and control of existing infrastructures are failing: tomofte are confronted with
capacity problems, unsafety, unreliability and inefficiency. The probléffeseht infrastructure sec-
tors are dealing with have very much in common. How to use the available cafmitgynaximum?
How to do this in the most efficient way? How to prevent congestion, withogiengng the proper
safety precautions? How to respond adequately to fast changing cosdiim market demands?
How to keep up the quality and reliability users are accustomed to? Ther® a&a&sg solutions to
these problems, because large infrastructure systems have many cotspame levels, involving
different parties, all primarily pursuing their own local performance ciibjes.

To address these issues, infrastructures have to be mademmatiigent, i.e., being able to more
autonomously determine how to operate the infrastructure, taking into actteumost up-to-date
state of the infrastructure, and taking into account the existence ofselemision makers, such that
ultimately the infrastructure is operated in a pro-active way and issuessoled quickly.

2 Content

In this book we bring together approaches for making infrastructures mtelligent. Intelligence
is hereby used to address the following problems that are common to manyofyipésastructure
systems:

1. How to more efficiently use available transport capacity?
2. How to improve the reliability of service?
3. How to make infrastructures more environmentally sustainable?

4. How to enhance infrastructure security?

This book considers the way in which infrastructures are functioningytdatav they will evolve into
infrastructures of the future, and how novel and advanced methadd®als can be used to improve
the performance of these next generation infrastructures.

3 Audience

The intended audience of this book consists primarily of researche$estahically-oriented) policy
makers. The readers aimed at have backgrounds in varying typesadtintture networks.



4 Structureoverview

The book will be structured along two lines: an infrastructure depetidentnd a cross-infrastructure
problem line. The first structure of the book is made by five parts, eattaicing chapters related
to a particular infrastructure. The parts in which the book will be divided d) general infrastruc-
ture modeling and control, (Il) electricity networks, (111) road netwQrt¥) water networks, and (V)
coupled networks.

A secondary structure in this book is provided by the problem themes thiatdivedual chapters
deal with. Each chapter will for its corresponding infrastructure fomuone or more of the four
problems common to infrastructure systems, i.e., related to: (1) capacity nmagiaig€2) reliability
of service, (3) sustainability, and (4) security. This will illustrate how relggeblems are tackled in
different infrastructures and stimulate cross-infrastructure solutions.

5 Guidefor authors

You are invited to contribute a chapter to this book about your infrastreietod problem(s) of exper-
tise. Chapters are expected to be between 20 and 30 pagé§xAstyle file and a Word template
will be made available.

To obtain a coherent book, that is of general interest to the audientteésdbook, please pay
special attention to address in your contribution at least the following 4 tapicslation to your
infrastructure system and common problem(s):

1. Infrastructure system

e What is your infrastructure and how do you consider/model this infretstre?
e What are the actors/controllers in your infrastructure?
e Are there conflicts of interest among the actors?

2. Problem definition

e How do you interpret one or more of the common infrastructure problemgfarinfras-
tructure?

3. Proposed solution & results

e What is the state-of-the-art in solving the common problem(s) in your infrztstre?
e How do you propose to solve this/these using intelligence?

What kind of communication/cooperation/negotiation/. .. is present betweectbrs?

What makes your approach intelligent?

How does your approach compare to existing approaches?
4. Evaluation & recommendations

e What are the conditions under which your approach can be implementeakiticef?
e How could your approach be used to solve related problems in othertmithges?
e What are important directions for future research?



6 Submission details

The language of the book is English. All chapters must be original, unjmgtljaind not currently un-
der review by any other publication or conference. By submitting the mapugite authors stipulate
that they hold the copyright to the manuscript and transfer it to the publigiger publishing.

e By December 5, 2008 authors should have indicated their intention to cdetribu

Full chapters should be submitted by e-mail to r.r.negenborn@tudelft.nllakdzo @tudelft.nl
by March 15, 2009.

After submission the chapters will be internally reviewed.
e Authors will receive review feedback by April 30, 2009.

e Reviewed chapters should be submitted by June 15, 2009.
After this, final editing will be done by the editors and the book will be pregdor publication.

We plan to publish the book by the end of 2009 with Springer. We are alsmiptamo organize
around that time a workshop at which the contributions to the book can berpiesl.

7 Summary of key dates

Confirmations of participation by authorsDecember 5, 2008
Full chapter submitted by authors March 15, 2009
Initial feedback sent out to authors April 30, 2009
Chapter revisions submitted by authors June 15, 2009
Editing final book finished by editors September 30, 2009
Book is published end of 2009

8 Theeditors

Dr. Rudy R. Negenborn

Delft Center for Systems and Control, Delft University of Technolodye Netherlands
E-mail: r.r.negenborn@tudelft.nl , Tel.: +31 (0)15 2786524

WWW: http://www.dcsc.tudelft.nl/ ~ rnegenborn/

Dr.ir. Zofia Lukszo

Faculty for Technology, Policy, and Management, Delft University aftifelogy, The Netherlands
E-mail: z.lukszo@tudelft.nl , Tel.: +31 (0)15 2781147

WWW: http://www.eeni.tbom.tudelft.nl/

Prof.dr.ir. Hans Hellendoorn

Delft Center for Systems and Control, Delft University of Technolodye Netherlands
E-mail: j.hellendoorn@tudelft.nl , Tel.: +31 (0)15 2789007

WWW: http://www.dcsc.tudelft.nl/



