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Preface

This volume contains the proceedings of the 20th International Conference on
Conceptual Structures (ICCS 2013), the latest in a series of annual confer-
ences that have been held in Europe, Asia, Australia, and North America since
1993. Details of these events are available at www.conceptualstructures.org, and
www.iccs.info points to the current conference in this prestigious series. ICCS
focuses on the useful representation and analysis of conceptual knowledge with
research and business applications. It brings together some of the world’s best
minds in information technology, arts, humanities, and social science to explore
novel ways that information and communication technologies can leverage tangi-
ble business or social benefits. This is because conceptual structures (CS) harmo-
nize the creativity of humans with the productivity of computers. CS recognizes
that organizations work with concepts; machines like structures.

ICCS advances the current theory and practice in connecting the user’s con-
ceptual approach to problem solving with the formal structures that computer
applications need to bring their productivity to bear. Arising originally out of
the work of John Sowa while at IBM and his work on conceptual graphs, over
the years ICCS has broadened its scope to include a wider range of theories and
practices, among them formal concept analysis (FCA), description logics (DL),
the Semantic Web, the pragmatic Web, ontologies, multi-agent systems, con-
cept mapping, relationships to uses in STEM education and more. Accordingly
CS represent a family of approaches that builds on the successes of artificial
intelligence (AI), conceptual modeling, information and Web technologies, and
knowledge management.

The theme for this year’s conference was “Knowledge Representation for
STEM Research and Education.” Science, technology, engineering, and mathe-
matics (STEM) have, in recent decades, emerged as a lively new research areas.
More and more data are being captured in these areas (particularly through the
Web) and how to represent these data for useful research, searching, and educa-
tion is a real challenge. These data now represent our business, economic, arts,
social, and scientific endeavors to such an extent that we require smart applica-
tions that can discover the hitherto hidden knowledge and how to represent this
mass of data. By bringing together the way computers work with the way hu-
mans think, conceptual structures align the productivity of computer processing
with the ingenuity of individuals and organizations in addressing these highly
mathematical data. The representation of these data can be used for both re-
search areas and for collecting data for improved teaching techniques in these
areas.

The ICCS papers that appear in this volume represent the rich variety of
topics on CS. There were 43 submitted papers that were rigorously reviewed anony-
mously by at least three members of the Program Committee. An Editorial Board
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member oversaw each paper processed, and worked together with the organizers
on making the final decisions. About 50% of submitted papers deemed relevant
to the conference were accepted as both long and short papers. There were also
three invited papers. As is evident in this volume, the number of accepted papers
reflects the high quality of submissions, and the proceedings appear as volume
LNAI 7735 of Springer’s Lecture Notes in Artificial Intelligence, a subseries of the
LNCS series. In addition to the ICCS 2013 main conference, there was an associ-
ated workshop—Workshop on Modeling States, Events and Processes (MSEPS).
The papers from this workshop appear in their own proceedings.

We wish to express our thanks to all the authors of the submitted papers, the
speakers, workshop organizers, and the members of the ICCS Editorial Board
and Program Committee. We would like to thank Simon Andrews and Simon
Polovina, who organized the anonymous reviewers of papers submitted by the
ICCS Chairs. We wish to express our gratitude for the support we received
from the Homi Bhabha Centre for Science Education, TIFR, by hosting the
event and providing the facilities. With special thanks to the Dean of Science
Education, Chitra Natarajan, and several personnel, Jayashree Ramadas, Mad-
havi Gaitonde, Rashmi Shrotri, Sumana Amin, Smitha Burli, Manoj Nair, Anil
Kumar Shankhwar, and V.P. Raul. We also extend our thanks to the Local Or-
ganizing Chair, Meena Kharatmal, and to the staff of the Homi Bhabha Centre
for Science Education, TIFR, for managing the production of the workshop pro-
ceedings. Lastly, we thank the very helpful people at Springer, to whom we owe
our gratitude.

October 2012 Heather D. Pfeiffer
Dmitry I. Ignatov

Jonas Poelmans

Nagarjuna G.



Conference Chair

Nagarjuna G.

Organization

Homi Bhabha Centre for Science Education,
TIFR, Mumbai, India

Local Organizing Chair

Meena Kharatmal

Program Chairs

Heather D. Pfeiffer
Dmitry I. Ignatov
Jonas Poelmans

Homi Bhabha Centre for Science Education,
TIFR, Mumbai, India

Akamai Physics, Inc., USA
Higher School of Economics, Russia
Katholieke Universiteit Leuven, Belgium

Workshop and Tutorial Chair

Dmitry I. Ignatov

Editorial Board

Simon Andrews, UK

Galia Angelova, Bulgaria
Madalina Croitoru, France
Frithjof Dau, Germany
Harry Delugach, USA
Bernhard Ganter, Germany
Ollivier Haemmerlé, France
Pascal Hitzler, Germany
Mary Keeler, USA

Sergei O. Kuznetsov, Russia

Higher School of Economics, Russia

Peter Qhrstrom, Denmark
Heather D. Pfeiffer, USA
Simon Polovina, UK

Uta Priss, Germany
Sebastian Rudolph, Germany
Henrik Scharfe, Denmark
John Sowa, USA

Rudolf Wille, Germany

Karl Erich Wolff, Germany



VIII Organization

ICCS Program Committee

Babak Akhgar, UK
Jean-Francois Baget, France
Radim Belohlavek, Czech Republic
Peggy Cellier, France

Dan Corbett, USA

Aldo De Moor, The Netherlands
Juliette Dibie-Barthélemy, France
Pavlin Dobrev, Bulgaria

Florent Domenach, Cyprus
Gerard Ellis, Australia

Paul Elzinga, The Netherlands
Boris Galitsky, USA

Jan Hladik, Germany

John Howse, UK

Adil Kabbaj, Morocco

Mikhail F. Khoroshevsky, Russia
Markus Krotzsch, UK

Leonard Kwuida, Switzerland
Jéréme Lang, France

Ivan Launders, UK

External Reviewers

Jim Burton, UK
Aidan Delaney, UK

Sponsoring Institutions

Michel Leclere, France

Natalia Loukashevitch, Russia
Dickson Lukose, Malaysia

Philippe Martin, France

Carlo Meghini, Italy

Guy Mineau, Canada

Khalil Ben Mohamed, Malaysia
Bernard Moulin, Canada

Dmitry I. Mouromtsev, Russia
Sergei Obiedkov, Russia

Yoshiaki Okubo, Japan
Anne-Marie Rassinoux, Switzerland
Eric Salvat, France

Jeffrey Schiffel, USA

Dominik Sle;zak, Poland

Tain Stalker, UK

Francisco Valverde-Albacete, Spain
Martin Watmough, UK

Igor Zagorulko, Russia

Gq Zhang, USA

Weng Onn Kow, Malaysia
Nikolay V. Shilov, Russia

Homi Bhabha Centre for Science Education, TIFR



Table of Contents

Invited Talks

Conceptual Structures for STEM Data: Linked, Open, Rich
and Personal . ... .. .
Su White

Relating Language to Perception, Action, and Feelings................
Arun K. Majumdar and John F. Sowa

PurposeNet: A Knowledge Base Organized around Purpose ...........
Rajeev Sangal, Soma Paul, and P. Kiran Mayee

Accepted Papers

Classical Syllogisms in Logic Teaching .......... ... .. ... ... ... ...
Peter Ohrstrom, Ulrik Sandborg-Petersen, Steinar Thorvaldsen, and
Thomas Ploug

A Model to Compare and Manipulate Situations Represented

as Semantically Labeled Graphs .......... ... .. ... ... oo ..
Michat K. Szczerbak, Ahmed Bouabdallah, Francgois Toutain, and
Jean-Marie Bonnin

Analyzing Clusters and Constellations from Untwisting Shortened
Links on Twitter Using Conceptual Graphs .........................
Emma L. Tonkin, Heather D. Pfeiffer, and Gregory J.L. Tourte

Taking SPARQL 1.1 Extensions into Account in the SWIP System . .. ..
Fabien Amarger, Ollivier Haemmerlé, Nathalie Hernandez, and

Camille Pradel

System Architecture to Implement a Conceptual Graphs Storage
in an RDF Quad Store ........... .. i
Khalil Ben Mohamed, Benjamin Chu Min Xian, and Dickson Lukose

Medical Archetypes and Information Extraction Templates in

Automatic Processing of Clinical Narratives .........................
Ivelina Nikolova, Galia Angelova, Dimitar Tcharaktchiev, and
Svetla Boytcheva

Using Conceptual Structures in the Design of Computer-Based
Assessment Software ......... ...
Uta Priss, Nils Jensen, and Oliver Rod

22

29

31

44

58

75

90



X Table of Contents

Modeling Ontological Structures with Type Classes in Coq ............ 135
Richard Dapoigny and Patrick Barlatier

Parse Thicket Representation for Multi-sentence Search ............... 153
Boris A. Galitsky, Sergei O. Kuznetsov, and Daniel Usikov

FCA-Based Models and a Prototype Data Analysis System

for Crowdsourcing Platforms ........ ... ... .. .. i 173
Dmitry I. Ignatov, Alexandra Yu. Kaminskaya,
Anastasya A. Bezzubtseva, Andrey V. Konstantinov, and
Jonas Poelmans

Toward a Peircean Theory of Human Learning: Revealing the
Misconception of Belief ReviSion . ..., 193
Mary Keeler and Uta Priss

The First-Order Logical Environment .............. ... ... ... .. .... 210
Robert E. Kent

Designing Learning to Research the Formal Concept Analysis
of Transactional Data ......... ... .. ... . . . .. 231
Martin Watmough, Simon Polovina, and Stmon Andrews

Cross-Domain Inference Using Conceptual Graphs in Context of Laws
Of SCIENCE . . . oot 239
Shreya Inamdar

Summarizing Conceptual Graphs for Automatic Summarization Task ... 245
Sabino Miranda-Jiménez, Alexander Gelbukh, and Grigori Sidorov

Logical Form wvs. Logical Form: How Does the Difference Matter
for Semantic Computationality? ......... ... .. ... .. .. 254
Prakash Mondal

Model for Knowledge Representation of Multidimensional

Measurements Processing Results in the Environment of Intelligent

GIS o 266
Alexander Vitol, Nataly Zhukova, and Andrey Pankin

Transformation of SBVR Business Rules to UML Class Model ......... 277
Stuti Awasthi and Ashalatha Nayak

Representation of the Event Bush Approach in Terms of Directed
Hypergraphs . ... .. 289
Cyril A. Pshenichny and Dmity I. Mouromtsev

Concept Lattices of a Relational Structure .......................... 301
Jens Kotters



Table of Contents XI

Representing Median Networks with Concept Lattices ................ 311
Uta Priss
Txt2vz: A New Tool for Generating Graph Clouds ................... 322

Laurie Hirsch and David Tian

Author Index . ... ... 333





