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Preface

This volume collects the papers presented at the Sixth International Workshop
‘‘Information Fusion and Geographical Information Systems’’ (IF&GIS 2013),
which was held from May 12 to 15, 2013, in Saint Petersburg, Russia. The work-
shop was organized by the Saint Petersburg Institute for Informatics and Auto-
mation, part of the Russian Academy of Sciences (SPIIRAS). IF&GIS is a biannual
international workshop intended to promote the consolidation of efforts of aca-
demics and industrials from a wide range of disciplines, including computer sci-
ence, geography, statistics, mathematics, hydrography, geomorphology,
environmental, and urban fields. 2013 marks the 10-year milestone since the first
international IF&GIS workshop was launched. This year, IF&GIS was specifically
focused on environmental issues from global to local scales.

The objective of this workshop was to present the latest scientific and tech-
nological innovations, as well as geographic information system (GIS) applica-
tions to decision-making support systems intended for monitoring environmental
and global warming problems and to monitoring, planning, and simulation aimed
at sustaining the maritime presence in the Arctic. The scope of the Sixth IF&GIS
workshop, and hence its proceedings, addresses several GIS and environmental
research issues concerning modeling, analysis, information processing and visu-
alization, as well as intelligent GIS applications to decision-making support sys-
tems. The papers selected by the International Program Committee reflect
problems faced by multidisciplinary approaches to scientific domains to the extent
that they address GIS fundamentals and their application to urban and environ-
mental challenges.

While traditional topics at GIS conferences, such as ontologies and modeling on
GIS and data security for GIS, are well represented and continue to be of
importance, several new domains with an emphasis on urban and environmental
challenges are now emerging. Maritime GIS is also at the cutting edge of novel
applications intended to provide navigational safety so as to sustain a maritime
presence in the Arctic, and it was addressed by several contributions presented at
the workshop.

The submission process attracted 38 abstracts from 14 countries, and 26
abstracts were selected for full paper submission. After thorough reviewing, the
Program Committee accepted 19 papers from 8 countries for publication, including
two editorial papers. The accepted papers were assigned to the following five
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sessions: Ontologies and Modeling on GIS; Algorithms and Computational Issues
for GIS; Data Security for GIS; Urban GIS; and Marine and Coastal GIS (for the
Arctic Region). The IF&GIS 2013 program was further enriched by the contribu-
tion of our distinguished invited speaker: Assistant Professor Cosimo Stallo from
Signal Processing and Satellite Navigation Institute of Electrical and Electronics
Engineers (IEEE) Aerospace and Electronic Systems Society (AESS) in Italy,
whose paper is also included in the volume.

The success of the workshop was assured by the combined efforts of sponsors,
organizers, reviewers, and participants. We would like to gratefully acknowledge
the contributions of the Program Committee members and thank all reviewers for
their support and hard work. Our sincere gratitude also goes to all participants and
all the authors of submitted papers. We are grateful to our sponsors, the Russian
Academy of Sciences and the US Office of Naval Research Global (ONRGlobal),
for their generous support. Finally, we also wish to extend our gratitude to
Springer’s team, managed by Dr. Christian Witschel and Agata Oelschlager, for
their help and collaboration.

May 2013 Vasily Popovich
Christophe Claramunt

Manfred Schrenk
Kyrill Korolenko

vi Preface



Contents

Part I Invited Paper

Using Space-Based Technology for Smart Resource Management during
Disaster Early Warnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Cosimo Stallo, Marina Ruggieri, Sabino Cacucci,
and Donatella Dominici

Part II Editorial

Intelligent GIS Conceptualization. . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Vasily V. Popovich

Ten Years of the International Workshop ‘‘Information
Fusion and Geoinformation Systems’’ . . . . . . . . . . . . . . . . . . . . . . . . 45
Rafael Yusupov and Yan Ivakin

Part III Ontologies and Modeling in GIS

Semantic Retrieval of Geospatial Datasets Based
on a Semantic Repository . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Julio Vizcarra, Miguel Torres, and Rolando Quintero

A Semantic Model to Query Spatial–Temporal Data . . . . . . . . . . . . . 75
Benjamin Harbelot, Helbert Arenas, and Christophe Cruz

Modeling Concepts for Consistency Analysis of Multiple
Representations and Heterogeneous 3D Geodata . . . . . . . . . . . . . . . . 91
Susanne Becker, Volker Walter, and Dieter Fritsch

Modeling of Search Actions Under the Conditions
of Variable Environment Properties. . . . . . . . . . . . . . . . . . . . . . . . . . 107
Victor Ermolaev

vii

http://dx.doi.org/10.1007/978-3-642-31833-7_1
http://dx.doi.org/10.1007/978-3-642-31833-7_1
http://dx.doi.org/10.1007/978-3-642-31833-7_2
http://dx.doi.org/10.1007/978-3-642-31833-7_3
http://dx.doi.org/10.1007/978-3-642-31833-7_3
http://dx.doi.org/10.1007/978-3-642-31833-7_3
http://dx.doi.org/10.1007/978-3-642-31833-7_3
http://dx.doi.org/10.1007/978-3-642-31833-7_4
http://dx.doi.org/10.1007/978-3-642-31833-7_4
http://dx.doi.org/10.1007/978-3-642-31833-7_5
http://dx.doi.org/10.1007/978-3-642-31833-7_6
http://dx.doi.org/10.1007/978-3-642-31833-7_6
http://dx.doi.org/10.1007/978-3-642-31833-7_7
http://dx.doi.org/10.1007/978-3-642-31833-7_7


OpenStreetMap-Based Dynamic Ridesharing Service . . . . . . . . . . . . . 119
Alexander Smirnov, Nikolay Shilov, Alexey Kashevnik,
and Nikolay Teslya

Part IV Algorithms and Computational Issues for GIS

Application of Sleator-Tarjan Dynamic Trees in a Monitoring System
for the Arctic Region Based on Remote Sensing Data . . . . . . . . . . . . . 137
Philipp Galiano, Mikhail Kharinov, and Sergey Vanurin

A Two-Phase Multiobjective Local Search for GIS Information
Fusion: Spatial Homogeneity and Semantic Information Tradeoff . . . . 149
Enguerran Grandchamp and Evelin Fonseca-Cruz

Parallel Algorithms of Discrete Fourier Transform
for Earth Surface Modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
Marina Chicheva

Adaptive Multidimensional Measurement Processing
Using Intelligent GIS Technologies. . . . . . . . . . . . . . . . . . . . . . . . . . . 179
A. Pankin, A. Vitol, and N. Zhukova

Part V Data Security for GIS

Logical Inference Framework for Security Management
in Geographical Information Systems. . . . . . . . . . . . . . . . . . . . . . . . . 203
Igor Kotenko, Olga Polubelova, and Igor Saenko

Dynamical Attack Simulation for Security Information
and Event Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
Igor Kotenko, Andrey Shorov, Andrey Chechulin, and Evgenia Novikova

Part VI Urban GIS

A Simulation Model of Urban Growth Driven
by the Bosphorus Bridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
Ismail Ercument Ayazli, Fatmagul Kilic, and Hulya Demir

A New Method to Characterize Density Adapted
to a Coarse City Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249
Rachid Hamaina, Thomas Leduc, and Guillaume Moreau

viii Contents

http://dx.doi.org/10.1007/978-3-642-31833-7_8
http://dx.doi.org/10.1007/978-3-642-31833-7_9
http://dx.doi.org/10.1007/978-3-642-31833-7_9
http://dx.doi.org/10.1007/978-3-642-31833-7_10
http://dx.doi.org/10.1007/978-3-642-31833-7_10
http://dx.doi.org/10.1007/978-3-642-31833-7_11
http://dx.doi.org/10.1007/978-3-642-31833-7_11
http://dx.doi.org/10.1007/978-3-642-31833-7_12
http://dx.doi.org/10.1007/978-3-642-31833-7_12
http://dx.doi.org/10.1007/978-3-642-31833-7_13
http://dx.doi.org/10.1007/978-3-642-31833-7_13
http://dx.doi.org/10.1007/978-3-642-31833-7_14
http://dx.doi.org/10.1007/978-3-642-31833-7_14
http://dx.doi.org/10.1007/978-3-642-31833-7_15
http://dx.doi.org/10.1007/978-3-642-31833-7_15
http://dx.doi.org/10.1007/978-3-642-31833-7_16
http://dx.doi.org/10.1007/978-3-642-31833-7_16


Part VII Marine and Coastal GIS (for the Arctic Region)

The Skipper’s Advisor: An Expert System for Coastal Navigation . . . 267
Ruslan Sorokin

Modeling of Noise and Acoustic Field Calculations in the Limited
Water Area of Beibu Gulf Using Geospatial Data. . . . . . . . . . . . . . . . 277
Viktor Ermolaev and Truong Giang Bui

Anomaly Detection for the Security of Cargo Shipments. . . . . . . . . . . 289
Muriel Pellissier, Evangelos Kotsakis, and Hervé Martin

Atmosphere and Ocean Data Processing in a Decision-Making
Support System for Arctic Exploration . . . . . . . . . . . . . . . . . . . . . . . 305
Oksana Smirnova and Nataly Zhukova

Contents ix

http://dx.doi.org/10.1007/978-3-642-31833-7_17
http://dx.doi.org/10.1007/978-3-642-31833-7_18
http://dx.doi.org/10.1007/978-3-642-31833-7_18
http://dx.doi.org/10.1007/978-3-642-31833-7_19
http://dx.doi.org/10.1007/978-3-642-31833-7_20
http://dx.doi.org/10.1007/978-3-642-31833-7_20

	Preface
	Contents



