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Preface

SSTD 2009 was the 11th in a series of biannual events that discuss new and
exciting research in spatio-temporal data management and related technologies.
Previous symposia were successfully held in Santa Barbara (1989), Zurich (1991),
Singapore (1993), Portland (1995), Berlin (1997), Hong Kong (1999), Los Ange-
les (2001), Santorini, Greece (2003), Angra dos Reis, Brazil (2005), and Boston
(2007). Before 2001, the series was devoted solely to spatial database manage-
ment, and called SSD. From 2001, the scope was extended in order to also
accommodate temporal database management, in part due to the increasing
importance of research that considers spatial and temporal aspects jointly.

SSTD 2009 introduced several innovative aspects compared to previous events.
There was a demonstrations track which included ten presentations of systems
related to the topics of interest. In addition to that, the event included a poster
session with seven presentations of innovative research developed at an early
stage. For the first time in the SSTD series, the best paper of the symposium
was awarded and a few high-quality papers were selected and the authors were
invited to submit extended versions of their work to a special issue of the Geoin-
formatica journal (Springer). Prior to the symposium, there was a two-day ad-
vanced seminar, which hosted three half-day tutorials on state-of-the-art topics
within spatio-temporal data management, held by distinguished international
researchers.

SSTD 2009 received 62 research submissions and 11 demonstration submis-
sions from 20 countries (based on the affiliation of the first author). A thorough
review process led to the acceptance of 20 high-quality papers, geographically
distributed as follows: USA 6, Greece 3, Germany 2, Belgium 1, Brazil 1, Den-
mark 1, Hong Kong 1, Ireland 1, Israel 1, Singapore 1, South Korea 1, and
United Kingdom 1. The papers are classified in the following categories, each
corresponding to a conference session: (1) Spatial and Flow Networks, (2) In-
tegrity and Security, (3) Uncertain Data and New Technologies, (4) Indexing
and Monitoring Moving Objects, (5) Advanced Queries, and (6) Models and
Languages.

Distinguished members of the community delivered the three keynotes, cov-
ering diverse subjects. Mor Naaman (Rutgers University) discussed how the
spatio-temporal information tracked by social media services allows for a new
type of “spatio-tempo-social” analysis of world facts and human behavior. Sud-
hakar Menon (ESRI) gave an overview of the design and architecture of GIS
Servers for Web-based Information Systems, using ESRI’s ArcGIS Server sys-
tem as a concrete example. Lars Arge described some of the recent advances in
the development of worst-case efficient range search indexing structures.

The success of SSTD 2009 was the result of team effort. First, we would like
to thank the authors, irrespectively of whether their papers were accepted or
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not, for their support of the conference series and for sustaining the high quality
of the submissions. Second, we are grateful to the members of the Program
Committee (and the external reviewers) for their thorough and timely reviews.
Third, we thank the invited speakers for their excellent keynotes. Fourth, we are
grateful to Christian S. Jensen for his advice and support and to Man Lung Yiu
and Hua Lu for maintaining the conference website and publicizing the event.
Finally, we would like to thank our sponsors ESRI, Det Obelske Familiefond,
and Otto Mønsteds Fond for their generous support. We believe that SSTD
2009 continued the successful tradition of the series, providing an interesting
program and lively discussions in a pleasant environment.

May 2009 Nikos Mamoulis
Thomas Seidl

Torben Bach Pedersen
Kristian Torp

Ira Assent
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Matthias Renz, and Andreas Züfle

Approximate Evaluation of Range Nearest Neighbor Queries with
Quality Guarantee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

Chi-Yin Chow, Mohamed F. Mokbel, Joe Naps, and Suman Nath

Time-Aware Similarity Search: A Metric-Temporal Representation for
Complex Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302

Renato Bueno, Daniel S. Kaster, Agma Juci Machado Traina, and
Caetano Traina Jr.



Table of Contents XI

6. Models and Languages

Adaptive Management of Multigranular Spatio-Temporal Object
Attributes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320

Elena Camossi, Elisa Bertino, Giovanna Guerrini, and
Michela Bertolotto

TOQL: Temporal Ontology Querying Language . . . . . . . . . . . . . . . . . . . . . . 338
Evdoxios Baratis, Euripides G.M. Petrakis, Sotiris Batsakis,
Nikolaos Maris, and Nikolaos Papadakis

Supporting Frameworks for the Geospatial Semantic Web . . . . . . . . . . . . . 355
Alia I. Abdelmoty, Philip D. Smart, Baher A. El-Geresy, and
Christopher B. Jones

Short Papers

Efficient Construction of Safe Regions for Moving kNN Queries over
Dynamic Datasets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373

Mahady Hasan, Muhammad Aamir Cheema, Xuemin Lin, and
Ying Zhang

Robust Adaptable Video Copy Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . 380
Ira Assent and Hardy Kremer

Efficient Evaluation of Static and Dynamic Optimal Route Queries . . . . . 386
Edward P.F. Chan and Jie Zhang

Trajectory Compression under Network Constraints . . . . . . . . . . . . . . . . . . 392
Georgios Kellaris, Nikos Pelekis, and Yannis Theodoridis

Exploring Spatio-Temporal Features for Traffic Estimation on Road
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399

Ling-Yin Wei, Wen-Chih Peng, Chun-Shuo Lin, and Chen-Hen Jung

A Location Privacy Aware Friend Locator . . . . . . . . . . . . . . . . . . . . . . . . . . . 405
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