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Preface

Spatial information theory explores the foundations of space and time. It searches
to model perceptions and cognition of space and time, their efficient represen-
tation, reasoning about these representations, and the communication of knowl-
edge about space and time. The Conference on Spatial Information Theory,
COSIT, focuses especially on the geographic scale, the scale beyond immediate
vista. Even within the limits to geographical scale, spatial information theory
covers interests of multiple disciplines, such as philosophy, cognitive psychology,
linguistics, mathematics, artificial intelligence, and geography. This list is not ex-
haustive, but it shows the need and desire to talk across disciplinary boundaries.
COSIT is the place for this exchange and search for common foundations. To
foster the encounter, COSIT is a single-track conference with a limited number
of papers, and is traditionally held at secluded locations.

For COSIT 2007, a record number of 102 submissions were received and
carefully reviewed by the international Program Committee and many addi-
tional reviewers. In the end, 27 papers were selected for presentation, which
corresponds to an acceptance rate of 26%. To preserve the single-track format
of COSIT, the number of accepted papers was kept within the range of pre-
vious COSITs. Consequently, COSIT 2007 was the most competitive COSIT
yet, with a lower acceptance rate than any previous COSIT. At COSIT 2007, 25
peer-reviewed posters were also presented, with three keynotes given by Deborah
McGuinness (Knowledge Systems, Stanford University, USA), Mandyam Srini-
vasan (Queensland Brain Institute, Australia) and Kim Marriott (Constraint
Solving and Optimization, Monash University, Australia).

The day before the conference, participants had the difficult choice between
four international workshops: the Workshop on Spatial Cognition in Architec-
tural Design chaired by Thomas Barkowsky (Germany), Zafer Bilda (Australia),
Christoph Holscher (Germany) and Georg Vrachliotis (Switzerland); the Work-
shop on Semantic Similarity Measurement and Geospatial Applications chaired
by Krzysztof Janowicz (Germany), Angela Schwering (Germany), Martin Raubal
(USA) and Werner Kuhn (Germany); the Joint Workshop on Distributed Geoin-
formatics and Sensing, Ubiquity, and Mobility organized by Patrick Laube (Aus-
tralia) and co-chaired by Matt Duckham (Australia), Arie Croitoru (Canada),
Peggy Agouris (USA), Lars Kulik and Egemen Tanin (both Australia); and the
Workshop on Social Space and Geographic Space chaired by Stephan Winter
and Garry Robins (both Australia). All four workshops were full-paper peer-
reviewed, and the proceedings were published separately.

The last conference day was reserved for the doctoral colloquium, a highlight
of every COSIT. Doctoral students had the opportunity to present their research
in a supportive environment to an international audience of researchers, industry
and fellow students. Participants received valuable feedback on issues such as how
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to identify and refine research questions, how to present research orally, and how
to publish research, as well as insights into how to complete a PhD successfully
in an interdisciplinary field.

COSIT 2007 was held at the Melbourne Business School in Mount Eliza, Vic-
toria: a quiet place on top of the cliffs of Port Phillip Bay, and some distance from
buzzing Melbourne. This location was chosen in the spirit of previous conference
locations. COSITs were held in Pisa (Italy), Elba (Italy), Semmering (Austria),
Laurel Highlands (Pennsylvania, USA), Stade (Germany), Morro Bay (Califor-
nia, UDA), Ittingen (Switzerland) and Ellicottville (New York, USA). This list
shows that COSIT 2007 was already the eighth conference in this series (Pisa
counts traditionally as “COSIT 0”).

It also shows that COSIT 2007 was the first COSIT taking place in the
Asia-Pacific region. The declared goal of this decision was to create better op-
portunities for researchers from Asia and Oceania to join the ongoing scientific
discussion, and to promote in this region spatial information theory as one of
the central foundations of an information society, considering that almost all de-
cisions have a spatial component. This goal came out evenly: five papers and 11
posters had authors or co-authors from this region, not to mention the doctoral
colloquium. But a place that is easier to access for some, is more difficult to
access for others. The majority of participants had made a special effort to come
to COSIT 2007, and this is recognized and appreciated by the organizers.

Any conference needs many contributors to make it a success, and COSIT
2007 was no exception. In scientific terms, success can only be linked to the
encounter with new ideas, the discussions with new and old colleagues, and
the feedback, encouragement, inspiration or plans for collaborations taken home
from Mount Eliza. In this respect, all thanks go to the participants.

In financial terms, success was largely supported by our generous sponsors.
ESRI was the COSIT 2007 primary sponsor. Ordnance Survey and Multimedia
Victoria were COSIT 2007 key sponsors. Shell was the COSIT 2007 poster ses-
sion sponsor. To support the participation of doctoral students, special thanks
go to Google Inc. as the COSIT 2007 doctoral colloquium sponsor and PSMA
Australia Ltd. as COSIT 2007 student scholarship sponsor. The Cooperative Re-
search Center for Spatial Information (CRCSI) supported some of their doctoral
students to participate. The Spatial Sciences Institute credited participating
Australian professionals with points in its continuing professional development
program. The Department of Computer Science and Software Engineering and
the Department of Geomatics of the University of Melbourne helped with pre-
financing the deposits. All this support made COSIT 2007 possible and accessi-
ble, and we would like to express our thanks to all our sponsors.

In terms of organization, the Chairs were actively supported by the COSIT
Steering Committee. Thanks also go to the COSIT Program Committee and the
additional reviewers, who had to deal with the largest number of submissions of
any COSIT so far. Tessa Fitzpatrick from Melbourne Conference Management
took the burden of managing the conference registrations, and Shauna Houston
from the Melbourne Business School in Mount Eliza was the local organizer. Stu-
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dents from the University of Melbourne gave a helping hand. And last, but not
least, thanks to Alexander Klippel from Penn State University, who organized
the COSIT 2007 doctoral colloquium.

September 2007 Stephan Winter
Benjamin Kuipers

Matt Duckham

Lars Kulik



Organization

General Chairs

Stephan Winter, The University of Melbourne, Australia
Benjamin Kuipers, University of Texas at Austin, USA

Program Chairs

Matt Duckham, The University of Melbourne, Australia
Lars Kulik, The University of Melbourne, Australia

Steering Committee

Anthony Cohn, University of Leeds, UK

Michel Denis, LIMSI-CNRS, Paris, France

Max Egenhofer, University of Maine, Orono, USA
Andrew Frank, Technical University Vienna, Austria
Christian Freksa, University of Bremen, Germany
Stephen Hirtle, University of Pittsburgh, USA

Werner Kuhn, University of Miinster, Germany
Benjamin Kuipers, University of Texas, Austin, USA
David Mark, State University New York, Buffalo, USA
Dan Montello, University of California, Santa Barbara, USA
Barry Smith, State University New York, Buffalo, USA
Sabine Timpf, University of Wiirzburg, Germany
Barbara Tversky, Stanford University, USA

Michael Worboys , University of Maine, Orono, USA

Program Committee

Pragya Agarwal, UK

Thomas Barkowsky, Germany
John Bateman, Germany
Brandon Bennett, UK
Michela Bertolotto, Ireland
Thomas Bittner, USA

Mark Blades, UK

Gilberto Camara, Brazil
Roberto Casati, France
Christophe Claramunt, France

Eliseo Clementini, Italy
Anthony G. Cohn, UK

Helen Couclelis, USA

Matteo Cristani, Italy

Leila de Floriani, Italy
Michel Denis, France
Maureen Donnelly, USA
Geoffrey Edwards, Canada
Max Egenhofer, USA

Carola Eschenbach, Germany



X Organization

Sara Fabrikant, Switzerland
Andrew Frank, Austria
Christian Freksa, Germany
Mark Gahegan, USA
Antony Galton, UK
Christopher Gold, UK

Reg Golledge, USA

Mary Hegarty, USA
Stephen Hirtle, USA
Hartwig H. Hochmair, USA
Kathleen Hornsby, USA
Christopher B. Jones, UK
Marinos Kavouras, Greece
Alexander Klippel, USA
Barry J. Kronenfeld, USA
Markus Knauff, Germany
Werner Kuhn, Germany
Michael Lutz, Germany
David M. Mark, USA
Harvey Miller, USA

Daniel Montello, USA
Bernard Moulin, Canada
Reinhard Moratz, Germany

Additional Reviewers

A. Reyyan Bilge
Stefano Borgo

Tad Brunye

David Caduft
Lutz Frommberger
Bjorn Gottfried
Kai Hamburger
Krzysztof Janowicz
Peter Kiefer

Yohei Kurata
Patrick Laube
Paola Magillo
Claudio Masolo
Sebastian Matyas
Patrick McCrae

Bernhard Nebel, Germany
Dimitris Papadias, Hong Kong, China
Juval Portugali, Israel
Jonathan Raper, UK

Martin Raubal, USA

Jochen Renz, Australia
Thomas Roefer, Germany
Andrea Rodriguez, Chile
Christoph Schlieder, Germany
Michel Scholl, France

Barry Smith, USA

John Stell, UK

Holly Taylor, USA

Sabine Timpf, Switzerland
Andrew Turk, Australia
Barbara Tversky, USA

David Uttal, USA

Laure Vieu, France

Robert Weibel, Switzerland
Michael Worboys, USA
Wai-Kiang Yeap, New Zealand
May Yuan, USA

Mohammed Mostefa Mesmoudi
Nicole Ostlander
Laura Papaleo
Marco Ragni
Kai-Florian Richter
Urs-Jakob Riietschi
Jochen Schmidt
Lutz Schroder
Klaus Stein

Martin Tomko
Allan Third

Jan Oliver Wallgriin
Jochen Willneff
Chunyan Yao



Organization XI

Sponsoring Institutions

Primary Sponsor: ESRI

Key Sponsor: Key Sponsor:
Ordnance Survey (OSGB), UK Multimedia Victoria, Australia

Ordnance »
E Su rvey M The Place To Be

Doctoral Colloquium Sponsor: Google Inc.

Google

Poster Session Sponsor: Student Scholarship Sponsor:
Shell PSMA Australia Ltd

In addition, the COSIT 2007 organizers gratefully acknowledge the support
of the Cooperative Research Center for Spatial Information (CRCSI); the Spatial
Sciences Institute (SSI); and the Department of Computer Science and Software
Engineering and the Department of Geomatics, University of Melbourne.



Table of Contents

Cultural Studies

Progress on Yindjibarndi Ethnophysiography ........................

David M. Mark, Andrew G. Turk, and David Stea

Study of Cultural Impacts on Location Judgments in Eastern China. ...

Danging Xiao and Yu Liu

Cross-Cultural Similarities in Topological Reasoning..................

Marco Ragni, Bolormaa Tseden, and Markus Knauff

Thalassographein: Representing Maritime Spaces in Ancient Greece . . ..

Jean-Marie Kowalski, Christophe Claramunt, and Arnaud Zucker

Semantics

From Top-Level to Domain Ontologies: Ecosystem Classifications as a

(@118 5 171 I R P S P TN TY

Thomas Bittner

Semantic Categories Underlying the Meaning of ‘Place’ ...............

Brandon Bennett and Pragya Agarwal

Spatial Semantics in Difference Spaces .. ......... ... .. ... .. .. .. ...

Vlad Tanasescu

Similarity

Evaluation of a Semantic Similarity Measure for Natural Language

Spatial Relations. .. ........ .

Angela Schwering

Affordance-Based Similarity Measurement for Entity Types ...........

Krzysztof Janowicz and Martin Raubal

An Image-Schematic Account of Spatial Categories...................

Werner Kuhn

Mapping and Representation

Specifying Essential Features of Street Networks .............. ... ....

Simon Scheider and Daniel Schulz

20

32

47

61

78

96



XIV Table of Contents

Spatial Information Extraction for Cognitive Mapping with a Mobile
Robot ...
Jochen Schmidt, Chee K. Wong, and Wai K. Yeap

Spatial Mapping and Map Exploitation: A Bio-inspired Engineering
PETSPECLIVE : oz g soiom B eI Hi O EHE SHEEs EIHE SRS ST ME §M T 5 S5 b b
Michael Milford and Gordon Wyeth

Scale-Dependent Simplification of 3D Building Models Based on Cell
Decomposition and Primitive Instancing ............................
Martin Kada

Perception and Cognition

Degradation in Spatial Knowledge Acquisition When Using Automatic
Navigation Systems . ...... ...
Awvi Parush, Shir Ahuvia-Pick, and Ido Erev

Stories as Route Descriptions . ............ .. .
Volker Paelke and Birgit Elias

Three Sampling Methods for Visibility Measures of Landscape
Perception . ... ... .
Gerd Weitkamp, Arnold Bregt, Ron van Lammeren, and
Agnes van den Berg

Reasoning and Algorithms

Reasoning on Spatial Semantic Integrity Constraints .................
Stephan Mds

Spatial Reasoning with a Hole .......... ... ... ..... ... ...........
Maz J. Egenhofer and Maria Vasardani

Geospatial Cluster Tessellation Through the Complete Order-k Voronoi
Diagrams . ... ...
Ickjai Lee, Reece Pershouse, and Kyungmi Lee

Drawing a Figure in a Two-Dimensional Plane for a Qualitative
Representation .............. .
Shou Kumokawa and Kazuko Takahashi

Navigation and Landmarks

Linguistic and Nonlinguistic Turn Direction Concepts ................
Alexander Klippel and Daniel R. Montello



Table of Contents XV

A Uniform Handling of Different Landmark Types in Route
Directions. .. ... ..o 373
Kai-Florian Richter

Effects of Geometry, Landmarks and Orientation Strategies in the
‘Drop-Off’ Orientation Task .......... .. ... ... . .. 390
David Peebles, Clare Davies, and Rodrigo Mora

Uncertainty and Imperfection

Data Quality Ontology: An Ontology for Imperfect Knowledge......... 406
Andrew U. Frank

Triangulation of Gradient Polygons: A Spatial Data Model for
Categorical FieldS : « s ms spams susmpsmsmns smemmeminnimi@asss iaing sms s 421
Barry J. Kronenfeld

Relations in Mathematical Morphology with Applications to Graphs
and Rough SetS:u: carms smsws saspoisssn i nimnias snineasims Shi5E L0%s 438
John G. Stell

Author Index . ... . . .. 455



Progress on Yindjibarndi Ethnophysiography

David M. Mark', Andrew G. Turk’, and David Stea’

! Department of Geography, National Center for Geographic Information and Analysis
University at Buffalo, Buffalo, NY 14261, USA
dmark@buffalo.edu
2 School of Information Technology, Murdoch University,
Perth, Western Australia 6150, Australia
a.turk@murdoch.edu.au
? Department of Geography, Texas State University
San Marcos, Texas 78666, USA
ds34@txstate.edu

Abstract. This paper reviews progress on the Ethnophysiography study of the
Yindjibarndi language from the Pilbara region of Western Australia.
Concentrating on terms for water-related features, it concludes that there are
significant differences to the way such features are conceptualized and spoken
of in English. Brief comments regarding a similar project with the Diné
(Navajo) people of Southwestern USA are provided, together with conclusions
regarding Ethnophysiography.

1 Introduction

Grané [8] divided the human perceptual environment into two zones: the proximity
and the landscape. People interact directly with objects in the proximity, while the
landscape remains at a distance, perceived mainly through vision. Spatial cognition
research at landscape scales has principally examined imagery, navigation and
wayfinding, whereas research on conceptualization and categorization has mainly
dealt with objects in the proximity. To begin filling this gap, Mark and Turk [12,13]
coined the term “Ethnophysiography” to cover a new research field that examines the
similarities and differences in conceptualizations of landscape held by different
language and/or cultural groups. Ethnophysiography also examines emotional and
spiritual bonds to place and landscape, and the role of landscape features in traditional
knowledge systems.

In this paper, we present a case study of such issues among the Yindjibarndi
people of northwestern Australia. After a brief review of Ethnophysiography, we
present results on how water-related features are conceptualized and expressed in the
Yindjibarndi language. We then review some findings regarding traditional spiritual
connections to landscape, before providing a summary and pointers to future
research.

S. Winter et al. (Eds.): COSIT 2007, LNCS 4736, pp. 1-19, 2007.
© Springer-Verlag Berlin Heidelberg 2007



2 D.M. Mark, A.G. Turk, and D. Stea

1.1 What Is Ethnophysiography?

The core of Ethnophysiography is the investigation (for any particular language) of
categories of landscape features, especially those denoted by common words (usually
nouns or noun-phrases). Those terms and their definitions form a research topic of
considerable importance in their own right. But an understanding of the landscape
vocabulary also provides foundations for understanding other important dimensions
of Ethnophysiography, including the study of knowledge systems, beliefs and
customs of a people concerning landforms and landscapes. Thus, Ethnophysiography
is related to the study of ‘place’ and ‘place attachment’, termed Topophilia by Tuan
[26], and examines how these significances are tied into the traditional beliefs, often
embedded in creation stories, which help to make sense of the world, of its
physiographic entities and their relationship to everyday activities, including
traditional cultural practices. As broadly constituted, Ethnophysiography also includes
study of the nature of place names (toponyms) and their relationship to generic
landscape terms.

Mark and Turk [12,13,14] initiated the Ethnophysiography topic in the ongoing case
study with the Australian Indigenous language Yindjibarndi. To some extent it was a
natural extension of earlier work on geographical ontology and especially on geographic
categories in some European languages [21]. Since 2004, the authors have expanded
their Ethnophysiography research to include a case study of landscape terminology and
conceptualization employed by the Diné (Navajo) people of South Western USA. This
paper, however, reports mainly on results of the Yindjibarndi project.

The authors have also been collaborating with researchers at the Max Planck
Institute for Psycholinguistics (MPI) in Nijmegen. Researchers in the MPI’s
Language and Cognition Group have recently concluded a set of case studies of
landscape terms (and some place names) in ten languages in a wide variety of
geographic locations (although all in tropical regions) [6]. This work has extended
very significantly the range of Ethnophysiography case studies and strengthened its
linguistic basis. In the introduction to this collection of studies Burenhult and
Levinson ([6], p. 1) discuss the theoretical basis of the work and its relationship to
Ethnophysiography. They review the results of the case studies and state that “The
data point to considerable variation within and across languages in how systems of
landscape terms and place names are ontologised. This has important implications
for practical applications from international law to modern navigation systems.”

Ethnophysiography addresses several fundamental research issues in cognitive
linguistics and category formation. Ethnophysiography also has important
implications for the design of Indigenous mapping systems and GIS. Also, the results
of ethnophysiographic studies can be of value to communities where cultural and
language preservation is important, by providing contributions to Indigenous
information systems and pictorial dictionaries of landscape features.

1.2 Landscape Terms and Categories

Of all the countless possible ways of dividing entities of the world into
categories, why do members of a culture use some groupings and not use
others? What is it about the nature of the human mind and the way that it



