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Preface 

The Association of Geographic Information Laboratories for Europe 
(AGILE) conferences provide a multidisciplinary forum for an increasingly 
varied landscape of scientific knowledge production and dissemination, to 
GI Scientists from around the world. This year’s landmark 10th AGILE 
Conference, held at the top of Europe in Aalborg, Denmark, brought a 
number of significant changes to the well-established conference series. 

 
For the first time the call for papers included a full-paper submission 

track of original, unpublished, fundamental scientific research, the results 
of which you will find published in this volume.  The response for this call 
provides ample evidence that GI Science and Systems are alive and well in 
Europe.  Twenty-eight papers (out of 62 submissions) were accepted for 
this volume (acceptance rate: 45%).  Judging by the author’s affiliations in 
this volume, the diverse AGILE Community includes (but is not limited 
to) computer scientists, geographers, geomatic engineers, GI Science prac-
titioners, just to mention a few.  

 
The breadth of submissions reflects a vibrant and globally intercon-

nected GI Science community. You will find contributions from all four 
corners of Europe, as well as from China, Japan, and the United States. 
The conference covered a variety of different research areas which struc-
ture this volume.  On-going basic GI Science research topics include ad-
dressing interoperability and ontological challenges, and addressing data 
representation, usability, and data quality concerns. Amongst the techno-
logical advancements, development of spatial web services to contribute to 
robust spatial data infrastructures is a growing research domain. Applied 
research is continuously concerned with solving environmental modelling 
and management problems, as well as investigating urban modelling and 
analysis issues. Applied research areas on the rise include developing ef-
fective mobile and collaborative applications. 

 
The AGILE 2007 conference would not have been possible without the 

commitment, perseverance, and help of many people.  We would like to 
thank the people at VisitAalborg and Local Committee chair, Lars Bodum, 



and his Aalborg crew of conference organizers.  Arzu Çöltekin was an in-
valuable help for putting together the paper submissions in this volume. 
We are grateful to Javier Moya Honduvilla from the Polytechnnic Univer-
sity of Madrid, for designing the front cover. Special thanks go out to the 
Programme Committee for their excellent support under considerable time 
constraints. Last but not least, we thank all the authors who took the time 
and effort to submit their best work to AGILE 2007. 

 
 

March 2007                             Monica Wachowicz and Sara Irina Fabrikant 
 
 
 



 

Programme Committee 

Programme Chair Monica Wachowicz,  
Wageningen University and Research Centre 
 

Programme Co-Chair Sara Fabrikant,  
University of Zurich 

Organising Committee 

Lars Bodum, Aalborg University (Chair) 
Esben Munk Sørensen, Aalborg University 
Henning Sten Hansen, Aalborg University 
Hans Skov-Petersen, The Royal Veterinary and Agricultural University 
Lasse Møller-Jensen, Copenhagen University 

Scientific Committee 

Dave Abel, CSIRO  
Pragya Agarwal, University College London (United Kingdom)  
Itzak Benenson, Tel Aviv University (Israel)  
Lars Bernard, University of Dresden (Germany)  
Michela Bertolotto, University College Dublin (Irland)  
Thomas Bittner, SUNY Buffalo (USA)  
Lars Bodum, University of Aalborg (Denmark)  
Arnold Bregt, Wageningen University (Netherlands)  
Christoph Brox, University of Münster (Germany)  
Gilberto Camara, INPE (Brazil)  
Nicholas Chrisman, Laval University (Canada)  
Christophe Claramunt, Naval Academy Research Institute (France)  
Irene Compte, University of Girona (Spain)  
Helen Couclelis, University of California, Santa Barbara (USA)  



 

Max Craglia, European Joint Research Centre (Italy)  
Isabel Cruz, University of Illionois at Chicago (USA)  
Leila De Floriani, University of Genova (Italy)  
Michel Deshayes, CEMAGREF (France)  
Pasquale diDonato, University of Rome La Sapienza (Italy)  
Jürgen Döllner, University of Potsdam (Germany)  
Matt Duckham, University of Melbourne (Australia)  
Sara Fabrikant, University of Zurich (Switzerland)  
Peter Fisher, City University of London (United Kingdom)  
Michael Gould, University "JaumeI" Castellon (Spain)  
Francis Harvey, University of Minnesota (USA)  
John Herring, Oracle Corporation (USA)  
Gerard Heuvelink, Wageningen University (Netherlands)  
Stephen Hirtle, University of Pittsburgh (USA)  
Hartwig Hochmair, St. Cloud State University (USA)  
Gary Hunter, University of Melbourne (Australia)  
Chris Jones, Cardiff University (United Kingdom)  
Didier Josselin, Avignon University (France)  
Marinos Kavouras, National Technical University of Athens (Greece)  
Lars Kulik, University of Melbourne (Australia)  
Rob Lemmens, ITC (Netherlands)  
Bela Markus, University of West Hungary (Hungary)  
Gabor Mezosi, University of Szeged (Hungary)  
Daniel Montello, University of California, Santa Barbara (USA)  
Atsuyuki Okabe, University of Tokyo (Japan)  
Anders Ostman, University of Gavle (Sweden)  
Henk Ottens, University of Utrecht (Netherlands)  
Marco Painho, Universidade Nova de Lisboa (Portugal)  
Donna Peuquet, Penn State University (USA)  
Dieter Pfoser, Research Academic Computer Tech.-Hellas (Greece) 
Poulicos Prastacos, Foundation for Research and Tech.-Hellas (Greece) 
Hardy Pundt, Uni. of Applied Sciences Harz, Wernigerode (Germany)  
Ross Purves, University of Zürich (Switzerland)  
Martin Raubal, University of California, Santa Barbara (USA)  
Wolfgang Reinhardt, UniBwMunchen (Germany)  
Femke Reitsma, Edinburgh University (United Kingdom)  
Jochen Renz, The University of New South Wales Sydney (Australia)  
Claus Rinner, Ryerson University (Canada)  
Jorge Rocha , GISLAB-U. Minho (Portugal)  
Andrea Rodríguez, Universidad de Concepción(Chile)  
Mauro Salvemini, University of Rome La Sapienza (Italy)  
Christoph Schlieder, University of Bamberg (Germany)  
Timos Sellis, National Technical University of Athens(Greece)  
Monika Sester, University of Hannover (Germany)  



 

Takeshi Shirabe, Vienna University of Technology (Austria)  
John Stell, University of Leeds(United Kingdom)  
Kathleen Hornsby, University of Maine (USA)  
Juan Suárez, Forestry Commission (United Kingdom)  
Fred Toppen, University of Utrecht (Netherlands)  
Barbara Tversky, Columbia University (USA)  
Marc Van Krefeld, University of Utrecht (Netherlands)  
Peter van Oosterom, Delft University of Technology (Netherlands)  
Danny Vandenbroucke, Catholic Leuven University (Belgium)  
Agnes Voisard, Fraunhofer ISSt and FU Berlin (Germany)  
Monica Wachowicz, Wageningen University (Netherlands)  
Robert Weibel, University of Zurich (Switzerland)  
Stephan Winter, University of Melbourne (Australia)  
Mike Worboys, University of Maine (USA)  
Andreas Wytzisk, ITC (Netherlands)  
May Yuan, University of Oklahoma (USA) 

Additional Reviewers  

Rubén Béjar, University of Zaragoza (Spain) 
Arzu Çöltekin, University of Zurich (Switzerland) 
Eleni Tomai, Foundation for Research and Technology-Hellas (Greece) 

Sponsoring Institutions 

           

                      

  



 

Contributing Authors 

Tinghua Ai 
School of Resource and Environ-
ment Sciences, Wuhan University, 
China 
 
E. Mac Aoidh 
School of Computer Science and In-
formatics, UCD Dublin, Ireland. 
 
Bettina Bauer-Messmer  
Swiss Federal Institute for Forest, 
Snow and Landscape Research, 
Switzerland 

 
R. Béjar 
Computer Science and Systems En-
gineering Department, University of 
Zaragoza, Spain 

 
Jeffrey A. Bergamini  
Department of Computer Science 
California Polytechnic State Univer-
sity, USA 
 
Neves R. Brisaboa  
Database Laboratory, Facultade de 
Informática,  University of A 
Coruña, Spain 

 
Sytze de Bruin  
Center for Geo-Information, Wagen-
ingen University, The Netherlands,  
 
M. Bertolotto 
School of Computer Science and In-
formatics, UCD Dublin, Ireland. 
 

Mohamed Bishr 
Institute for Geoinformatics,   
University of Muenster, Germany  
 
Omar Boucelma 
LSIS - UMR CNRS 6168, Aix-
Marseille Université, France 
 
Arnold Bregt 
Center for Geo-Information, Wagen-
ingen University, The Netherlands 
 
Thomas Brinkhoff 
Institute for Applied Photogram-
metry and Geoinformatics (IAPG)  
FH Oldenburg/Ostfriesland,  
Germany 
 
Christophe Claramunt 
Naval Academy Research Institute, 
France 
 
Paula Curvelo  
Instituto Superior de Estatística e 
Gestão de Informação da 
Universidade Nova de  
Lisboa, Portugal 
 
Juergen Doellner 
University of Potsdam, Hasso-
Plattner-Institute, Germany  
 
Omar Doukari 
LSIS, CNRS UMR6168, Centre 
Math Informatique, Marseille, 
France  
 



 

Mehdi Essid 
LSIS - UMR CNRS 6168, Aix-
Marseille Université, France 
 
Nikos Faradouris 
Talent SA, Athens, Greece  
 
Antonio Fariña 
Database Laboratory  
Facultade de Informática, University 
of A Coruña, Spain 
 
E. Fernández-Villoslada 
Computer Science and Systems En-
gineering Department, University of 
Zaragoza, Spain 
 
Andrew U. Frank  
Department of Geoinformation, TU 
Wien, Austria  
 
Rafael García 
Institute of Geography, University 
of Edinburgh, UK 
 
Björn Gottfried 
Centre for Computing Technologies 
University of Bremen, Germany 
 
Daniëlle Groetelaers  
Delft University of Technology, 
OTB Research Institute for Housing, 
Urban and Mobility  
Studies, Netherlands  
 
Rolf Grütter 
Swiss Federal Institute for Forest, 
Snow and Landscape Research, 
Switzerland 
 
Thanasis Hadzilacos 
Research Academic Computer 
Technology Institute, Athens, 
Greece 

 
 

Henning Sten Hansen  
Aalborg University, Department of 
Development and Planning National 
Environmental Research Institute, 
Denmark 
 
Michael Haungs 
Department of Computer Science 
California Polytechnic State Univer-
sity, USA 
 
Gary Hunter 
Department of Geomatics, Univer-
sity of Melbourne, Australia  
 
Robert Jeansoulin 
IGM, CNRS UMR8049, Institut 
Gaspard Monge, France 
 
Markus Jobst  
Technical University of Vienna, Re-
search Group Cartography, Austria  
 
Jitske de Jong  
Delft University of Technology, 
OTB Research Institute for Housing, 
Urban and Mobility Studies, The 
Netherlands  
 
Ignacio Jovani  
Instituto Superior de Estatística e 
Gestão de Informação da Universi-
dade Nova de Lisboa, Portugal 
 
Barend Köbben 
International Institute for Geo-
Information Science and Earth Ob-
servation (ITC), Department of 
GIP,The Netherlands. 
 
Werner Kuhn  
Institute for Geoinformatics,   
University of Muenster, Germany    
 
 
 



 

Kriton Kyrimis 
Talent SA, Athens, Greece  
 
Yassine Lasssoued 
CMRC, Cork, Ireland  
 
M.A. Latre 
Computer Science and Systems En-
gineering Department, University of 
Zaragoza 
Spain 
 
Bastiaan van Loenen 
Delft University of Technology, 
OTB Research Institute for Housing, 
Urban and Mobility  
Studies, Netherlands  
 
F.J. López-Pellicer 
Computer Science and Systems En-
gineering Department, University of 
Zaragoza, Spain 
 
Miguel R. Luaces  
Database Laboratory  
Facultade de Informática,   
University of A Coruña, Spain 
 
Stefan Maass 
University of Potsdam, Hasso-
Plattner-Institute, Germany  
 
A. Mogollón-Díaz 
Computer Science Department, Pon-
tifical University of Salamanca, 
Madrid, Spain 
 
P.R. Muro-Medrano 
Computer Science and Systems En-
gineering Department, University of 
Zaragoza, Spain 
 
J. Nogueras-Iso 
Computer Science and Systems En-
gineering Department, University of 
Zaragoza, , Spain 

Peter van Oosterom 
Delft University of Technology, 
OTB, section GIS Technology, 
The Netherlands 
 
Toshihiro Osaragi  
Department of Mechanical and En-
vironmental Informatics, Graduate 
School of Information Science and 
Engineering, Tokyo Institute of 
Technology, Japan 
 
Ikuko Otani 
Department of Mechanical and En-
vironmental Informatics, Graduate 
School of Information Science and 
Engineering, Tokyo Institute of 
Technology, Japan 
 
Marco Painho 
Instituto Superior de Estatística e 
Gestão de Informação da Universi-
dade Nova de  
Lisboa, Portugal 
 
Luca Paolino 
Dipartimento di Matematica e In-
formatica, Università di Salerno,   
Italy 
 
Genevieve Patenaude 
Institute of Geography, University 
of Edinburgh, Drummond Street, 
UK. 
 
Friso Penninga  
Delft University of Technology, 
OTB, section GIS Technology, 
The Netherlands 
 
Mathieu Petit 
Naval Academy Research Institute, 
France 
 
 
 



 

Dieter Pfoser 
Research Academic Computer 
Technology Institute, Athens, 
Greece  
 
Reasey Praing 
University of Florida 
Department of Computer & Infor-
mation Science & Engineering, 
USA 
 
Ross S. Purves 
Department of Geography,  
University of Zurich – Irchel, 
Switzerland  
 
Cyril Ray 
Naval Academy Research Institute, 
France 
 
Wolfgang Reinhardt   
AGIS – GIS lab, University of the 
Bundeswehr Munich, Germany  
 
Markus Schneider 
University of Florida 
Department of Computer & Infor-
mation Science & Engineering 
USA 
 
Monica Sebillo 
Dipartimento di Matematica e In-
formatica, Università di Salerno,   
Italy  
 
Ralph K. Straumann  
Department of Geography,  
University of Zurich, Switzerland 
 
Juan C. Suárez  
Silviculture North, Forest Research, 
Northern Research Station, UK  
 
 
 
 

Genoveffa Tortora 
Dipartimento di Matematica e In-
formatica, Università di Salerno, 
Italy  
 
David Trillo 
Database Laboratory  
Facultade de Informática,   
University of A Coruña, Spain.  
 
José R.Viqueira 
Systems Laboratory  
Department of Electronics and 
Computer Science,  University of 
Santiago de Compostela  
Instituto de Investigaciones Tec-
nológicas, Spain 

 
Giuliana Vitiello  
Dipartimento di Matematica e In-
formatica, Università di Salerno,   
Italy  
 
Fei Wang 
AGIS – GIS lab, University of the 
Bundeswehr Munich, Germany  
 
F.J. Zarazaga-Soria 
Computer Science and Systems En-
gineering Department, University of 
Zaragoza, Spain 
 
Jaap Zevenbergen  
Delft University of Technology, 
OTB Research Institute for Housing, 
Urban and Mobility  
Studies, The Netherlands  
 
Xiang Zhang                              
School of Resource and Environ-
ment Sciences, Wuhan University, 
China  



 

Table of Contents 

GI Education In Europe 

Enabling P2P Cooperative WMS Proxy Caching and Prefetching in an 
Educational Environment 

Jeffrey Bergamini and Michael Haungs…….………………………………..1 
 

An Ontological-based Approach to Geographic Information Science Cur-
ricula Design 

Marco Painho, Paula Curvelo and Ignacio Jovani……………………….15 

Advances in Applied GI Research 

Environmental Modelling and Management 

 
An Adaptive Land-use Simulation Model for Integrated Coastal Zone 
Planning 

Henning Sten Hansen………………………………………………………….35  
 
Delineation of individual tree crowns for LiDAR tree and stand parameter 
estimation in scottish woodlands 

Rafael Garcia, Juan Suarez and Genevieve Patenaude ………………….55 
 
Resolution Sensitivity of a Compound Terrain Derivative as Computed 
from LiDAR-Based Elevation Data 

Ralph K. Straumann and Ross S. Purves……………………………………87  

Mobile Applications and Collaborative GIS 

A Universal Abstract Model for Future Movements of Moving Objects 
Reasey Praing and Markus Schneider…………………………………….111 

 



 

A user context approach for adaptive and distributed GIS 
Mathieu Petit, Cyril Ray and Christophe Claramunt……………………121 

 
Privacy versus national security: The impact of privacy law on the use of 
location technology for national security purposes 

Bastiaan van Loenen, Danielle Groetelaers, Jaap Zevenbergen and Jitske 
de Jong..................................................................................................................135 

Urban Modelling and Analysis 

 
The Aggregation of Urban Building Cluster Based on the Skeleton Parti-
tioning of Gap Space 

Tinghua Ai and Xiang Zhang……………………………………………….153  
 

Effects of Ground Surface Relief in 3D Spatial Analysis on Residential 
Environment 

Toshihiro Osaragi and Ikuko Otani…………………………………….....171 

Advanced GI Technologies 

Spatial Data Infrastructures 

The gazetteer content model issue: Could Spatial Data Infrastructures pro-
vide it? 

F. Javier López-Pellicer, F. Javier Zarazaga-Soria, Alexander Mogollón 
Díaz, Javier Nogueras-Iso and P.R. Muro-Medrano……………………187  

 
Estimating the costs of an SDI-based project 

Javier Nogueras-Iso, Eva Fernandez-Villoslada, Miguel Angel Latre, 
Rubén Béjar, Pedro R. Muro-Medrano 
and F. Javier Zarazaga-Soria……………………………………….……...201  

Geo-Spatial Web Services 

RIMapperWMS - a Web Map Service providing SVG maps with a built-in 
client 

Barend Köbben……………………………………………………….………217  
 
 



 
 

Definition and Implementation of an Active Web Map Service 
Nieves R. Brisaboa, Antonio Fariña, Miguel R. Luaces, David Trillo and 

José R. Viqueira…………………………………………………………………………231 
 
 
Increasing the Fitness of OGC-Compliant Web Map Services for the Web 
2.0 

Thomas Brinkhoff…………………………………………………………….247  

State-of-the-Art in GI Basic Research 

Data Management and Interoperability 

Extending the OpenGIS© for Managing Discrete and Continuous Time 
Dependent Data  

Luca Paolino, Monica Sebillo, Genoveffa Tortora 
 and Giuliana Vitiello…………………………………………………….. ...265 

 
Spatial Data Management Aspects in Archaeological Excavation Docu-
mentation 

Dieter Pfoser, Thanasis Hadzilacos, Niko Faradouris  
and Kriton Kyrimis…………………………………………………………..287  

 
Processing Mediated Geographic Queries: a Space Partitioning Approach 

Mehdi Essid, Yassine Lassoued and Omar Boucelma……………….… 303 

Ontology, Reasoning and Representation 

Towards a Mathematical Theory for Snapshot and Temporal Formal On-
tologies 

Andrew U. Frank……………………………………………………………. 317 
 
Space contained conflict revision to allow consistency checking of spatial 
decision support 

Omar Doukari and Robert Jeansoulin……………………………………335 
 
Towards Spatial Reasoning in the Semantic Web: A Hybrid Knowledge 
Representation System Architecture 

Rolf Grütter and Bettina Bauer-Messmer…………………………………349 
 



 

Usability, Data Quality and Accuracy 

Geospatial Information Bottom-Up: A Matter of Trust and Semantics 
Mohamed Bishr and Werner Kuhn…………………………………………365 

 
Improving Spatial Data Usability By Capturing User Interactions 

Eoin Mac Aoidh and Michela Bertolotto………………………………….389 
 
Improving the usability of spatial information products and services 

Gary Hunter, Sytze de Bruin and Arnold Bregt…………………………..405 
 
Characterising Straightness Qualitatively 

Björn Gottfried………………………………………………………………..419 
 
Extending Geographic Data modeling by Adopting CDT to Specify Spatial 
Integrity Constraints 

Fei Wang and Wolfgang Reinhardt………………………………………..435 

3D Modelling and Virtual Environments 

A Compact Topological DBMS Data Structure For 3D Topography 
Friso Penninga and Peter van Oosterom…………………………………455  

 
Depth Cue of Occlusion Information as Criterion for the Quality of Anno-
tation Placement in Perspective Views  

Stefan Maass, Markus Jobst and Doellner Juergen……………………..473 
 
 
Index…………………………………………………………………………..…487 


	Title
	Copyright Page
	Preface
	Programme Committee
	Organising Committee
	Scientific Committee
	Additional Reviewers
	Sponsoring Institutions

	Contributing Authors
	Table of Contents



