
Lecture Notes in Computer Science 4950
Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Alfred Kobsa
University of California, Irvine, CA, USA

Friedemann Mattern
ETH Zurich, Switzerland

John C. Mitchell
Stanford University, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

Oscar Nierstrasz
University of Bern, Switzerland

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
University of Dortmund, Germany

Madhu Sudan
Massachusetts Institute of Technology, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max-Planck Institute of Computer Science, Saarbruecken, Germany



Andreas Kerren John T. Stasko
Jean-Daniel Fekete Chris North (Eds.)

Information
Visualization

Human-Centered Issues and Perspectives

With 15 colored illustrations

13



Volume Editors

Andreas Kerren
Växjö University
School of Mathematics and Systems Engineering
Computer Science Department
Vejdes Plats 7, 351 95 Växjö, Sweden
E-mail: kerren@acm.org

John T. Stasko
Georgia Institute of Technology
School of Interactive Computing and GVU Center
85 5th St., NW, Atlanta, GA 30332-0760, USA
E-mail: stasko@cc.gatech.edu

Jean-Daniel Fekete
INRIA Saclay - Île-de-France Research Centre
Bat. 490, Université Paris-Sud
91405 Orsay Cedex, France
E-mail: jean-daniel.fekete@inria.fr

Chris North
Virginia Tech, Department of Computer Science
and Center for Human-Computer Interaction
2202 Kraft Drive, Blacksburg, VA 24061-0106, USA
E-mail: north@vt.edu

Library of Congress Control Number: 2008931479

CR Subject Classification (1998): H.2.8, H.5, I.2.4, I.3

LNCS Sublibrary: SL 3 – Information Systems and Application, incl. Internet/Web
and HCI

ISSN 0302-9743
ISBN-10 3-540-70955-X Springer Berlin Heidelberg New York
ISBN-13 978-3-540-70955-8 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media

springer.com

© Springer-Verlag Berlin Heidelberg 2008
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 12438815 06/3180 5 4 3 2 1 0



Preface

From May 28 to June 1, 2007, a seminar on “Information Visualization – Human-
Centered Issues in Visual Representation, Interaction, and Evaluation” (�07221)
took place at the International Conference and Research Center for Computer
Science, Dagstuhl Castle, Germany. The center was initiated by the German
government to promote informatics research at an international level. It seeks
to foster dialog among the computer science research community, advance aca-
demic education and professional development, and transfer knowledge between
academia and industry.

The primary feature of Dagstuhl is its series of week-long seminars on var-
ious topics in computer science. Dagstuhl seminars are frequently described as
being the most productive academic events that the participant researchers have
ever experienced. The informal and friendly atmosphere fostered at the center
promotes personal interaction between the guests. Traditionally, there is no set
program followed at Dagstuhl seminars. Instead, the pace and the procedure are
determined by the presentations offered during the seminar and the discussion
results. Further general information about Dagstuhl seminars can be found on
the Dagstuhl Castle webpage1.

Information visualization (InfoVis) is a relatively new research area, which
focuses on the use of visualization techniques to help people understand and
analyze data. While related fields such as scientific visualization involve the pre-
sentation of data that has some physical or geometric correspondence, informa-
tion visualization centers on abstract information without such correspondences,
i.e., information that cannot be mapped into the physical world in most cases.
Examples of such abstract data are symbolic, tabular, networked, hierarchical,
or textual information sources. The ever increasing amount of data generated
or made available every day amplifies the urgent need for InfoVis tools. To give
visualization a firm fundament, InfoVis combines several aspects of different re-
search areas, such as scientific visualization, human-computer interaction, data
mining, information design, cognitive psychology, visual perception, cartography,
graph drawing, and computer graphics.

One main goal of our seminar on information visualization was to bring
together researchers and practitioners from the above-mentioned research areas
as well as from application areas, such as bioinformatics, finance, the geosciences,
software engineering, and telecommunications. Several international conferences
include information visualization topics, each with a slightly different high-level
objective. Another goal of the Dagstuhl seminar was to consolidate these diverse
areas in one joint meeting. The seminar allowed critical reflection on actual
research efforts, the state of the field, evaluation challenges, and future directions.
A detailed report on participation, program, and discussions was published in
the journal Information Visualization, published by Palgrave Macmillan Ltd.
(6(3):189-196, 2007).

1 http://www.dagstuhl.de/en/about-dagstuhl/



VI Preface

This book is the outcome of Dagstuhl Seminar �07221. It documents and
extends the findings and discussions of the various sessions in detail. During the
last day of the seminar, the most important topics for publication were identified
and assigned to those interested. The resulting author groups worked together
to write papers on the chosen topics. In the following, we briefly present the
different papers.

Book Structure

Paper 1 “The Value of Information Visualization”, provides a discussion of
issues surrounding the utility and benefits of InfoVis. The paper identifies
why communicating the value of InfoVis is more difficult than in many other
areas, and it provides a number of arguments and examples that help to
illustrate InfoVis’ value.

Paper 2 “Evaluating Information Visualizations”, discusses the challenges as-
sociated with the evaluation of InfoVis tools and approaches. Different types
of evaluation are described as well as the advantages and disadvantages of
different empirical methodologies.

Paper 3 “Theoretical Foundations of Information Visualization”, addresses an
important issue: InfoVis, being related to many other diverse disciplines, suf-
fers from not being based on a clear underlying theory. Drawing on theories
within associated disciplines, three different approaches to theoretical foun-
dations of information visualization are presented: data-centric predictive
theory, information theory, and scientific modeling.

Paper 4 “Teaching Information Visualization”, presents the results of a survey
about InfoVis-related courses that was distributed to the Dagstuhl atten-
dees during the seminar. It also summarizes the discussions about teaching
held by the attendees during a special session on that topic. The paper in-
cludes the perspectives of three seminar participants in relation to their own
InfoVis-related teaching experiences.

Paper 5 “Creation and Collaboration: Engaging New Audiences for Informa-
tion Visualization”, discusses creation and collaboration tools for interactive
visualization. The paper characterizes the increasingly diverse audience for
visualization technology, and it formulates a design space for new creative
and collaborative tools to support these users.

Paper 6 “Process and Pitfalls in Writing Information Visualization Research
Papers”, identifies a set of pitfalls and problems that recur in many InfoVis-
related papers, using a chronological model of the research process. The
aim of this paper is to help authors avoid these pitfalls and write better
papers. Reviewers might also find these pitfalls interesting to consider when
evaluating the merits of a paper.

Paper 7 “Visual Analytics: Definition, Process, and Challenges”, describes the
related and growing field of visual analytics. The paper explains the perceived
difference between visual analytics and InfoVis, and it identifies the technical
challenges faced by visual analytics researchers. The paper concludes by
describing a number of visual analytics applications.
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