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IEEE TRANSACTIONS ON

VISUALIZATION AND
COMPUTER GRAPHICS

A publication of the IEEE Computer Society

SEPTEMBER/OCTOBER 2006 VOLUME 12 NUMBER 5 ITVGEA (ISSN 1077-2626)

PROCEEDINGS

Edited by
Eduard Groéller
Alex Pang
Claudio T. Silva
John Stasko
Jarke van Wijk

BALTIMORE-MARYLAND-USA
October 29 - November 3, 2006

Sponsored by the IEEE Computer Society
Visualization and Graphics

Technical Committee (VGTC)

in Cooperation with ACM SIGGRAPH
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|EEE Transactions on Visualization and
Computer Graphics

IEEE VisuarLizATION CONFERENCE AND

:EEE‘INFORMATION VISUALIZATION CONFERENCE ‘
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|

VIS » INFOVIS » VAST

> Welcome Welcome to VisWeek 2008!
Vis * InfoVis « VAST

s> Week-at-a-Glance VisWeek 2008 is the premier forum for datz

academia, government, and industry. This ev
with a shared interest in tools, techniques, a
>> Exhibition include an exciting and informative collection
>> Registration demonstrations, posters, and exhibitions. We
Visualization Conference (IEEE Vis), the
(IEEE InfoVis) and the IEEE Symposium ¢

» VisWeek Sessions

»>> Student Volunteers
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and Technology 2010

Salt Lake City, Utah, USA
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IEEE Transactions on Visualization and
Computer Graphics

‘ IEEE SCIENTIFIC VISUALIZATION CONFERENCE, ‘

I[EEE INFORMATION VISUALIZATION CONFERENCE, AND

‘ IEEE VisuaL ANALYTICS SCIENCE & TECHNOLOGY CONFERENCE ‘

PROCEEDINGS 2012 SOME BUT NOT ALL VAST PAPERS

Seattle, Washington, USA
14 - 19 October 2012
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ALL PAPERS

|EEE Transactions on Visualization and
Computer Graphics

[EEE VisuAL ANALYTICS SCIENCE & TECHNOLOGY CONFERENCE,
[EEE INFORMATION VISUALIZATION CONFERENCE, AND

IEEE SCIENTIFIC VISUALIZATION CONFERENCE,

PROCEEDINGS 20713

Atlanta, Georgia, USA
13 - 18 October 2013
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IEEE Symposium on
Visual Analytics, Science, and Technology (VAST)
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D papers in conference proceedings

|IEEE Conference o
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Information Visualization (InfoVis)

IIEEE Conference on
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Visualization (Vis) Visualization (SciVis)
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Visual Analytics Science and Technology [VAST],IEEE Symposium on I
Publisher: [EEE

D) = Hide Title History

2012 2013 IEEE Conferencefpn Visual Analytics Science and Technology
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2011 2014 IEEE Conference pn Visual Analytics Science and Technology
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2010 2010 [EEE Symposium on Visual Analytics Science and Technology

2009 2009 IEEE Symposium on Visual Analytics Science and Technology
2008 2008 IEEE Symposium on Visual Analytics Science and Technology
2007 2007 [EEE Symposium on Visual Analytics Science and Technology
2006 2006 IEEE Symposium On Visual Analytics Science And Technology

Visual Analytics Science and Technologyl IEEE Conference on I
Publisher: [EEE

¥1) = Hide Title History

2016 2016 IEEE Conference on Visual Analytics Science and Technology
(VAST)

2015 2015 |IEEE Conference on Visual Analytics Science and Technology
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2014 2014 |EEE Conference on Visual Analytics Science and Technology
(VAST)
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Publisher: [EEE
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(VAST)
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Browse Journals & Magazines > |[EEE Transactions on Visualiza . Volume 19 Issue 12 @

IEEE Transactions on Visualization and Computer

To My Alerts B

Graphics

A~ Popular Early Access Current Issue Past Issues About Journal Submit Your Manuscript

Issue 12 * Dec. 2013
Y Filter Results Displaying Results 1 - 25 of 116 Show: [25 ~|
Search within results: I _— Sponsor
| o) O R . ’
IEEE

AUTHOR @ computer ¢

[] Table of contents 'h society
|Search for Author | Publication Year: 2013, Page(s)ii - ix

PDF (247 KB

(] Hanspeter Pfister (5) ©IE ( )
(I . Eduard Gréller (4)
(] Tamara Munzner (3) ] Message fron the Editor-in-Chief 'h
[)Daniel Weiskopf (3) Publication Year: 2013, Page(s): x
] Jean-Daniel Fekeate (3)
[ xiaoru Yuan (3) ©l '@PDF (84 KB)
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Visual Analytics Science and Technology, IEEE Conference on
Publisher: IEEE

*7) = Hide Title History

2016 2016 IEEE Conference on Visual Analytics Science and Technology
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2015 2015 IEEE Conference on Visual Analytics Science and Technology
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2014 2014 IEEE Conference on Visual Analytics Science and Technology
(VAST)
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The use of critical po James Helman;Lambertus Hesseli Stanford Univ., CA, USAc|;

The authors discuss Gordon V. Bancroft;Fergus Merrit Sterling Federal Syst. Inc_, Palo Alto, CA, USA|c|;;;:;

The VIS-5D system | William L. Hibbard;David A. Sante Space Sci. & Eng. Center, Wisconsin Univ., Madison, W1, USA|c|;
The author presents James L. Montine Alliant Comput. Syst., Littleton, MA, USA|c|

Some ideas and tect Gregory M. Nielson;Bernd Hamar Dept. of Comput. Sci., £10.1108/VISUAL.1950.146388

The use of qualitative Yaser Yacoob Dept. of Comput. Sci., Maryland Univ., College Park, MD, USA|c|
Visualizing the third « Del Lamb;Amit Bandopadhay Dept. of Comput. Sci., State Univ. of New York, Stony Brook, NY, USA|cl;
The animation of two Anthony J. Maeder Dept. of Comput. Sci., Monash Univ., Clayton, Vic., Australialc|

The authors propose James V. Miller;David E. Breen;Mi Rensselaer Design. Res. Center, Rensselaer Polytech Inst., Troy, NY, USAc|;;
The authors present  Ping-Kang Hsiung;Robert H. Thibz Carnegie Mellon Univ., Pittsburgh, PA, USAc];:::;

The authors describe Richard A. Becker;5tephen G. Eick AT&T Bell Lab., Murray Hill, NJ, USA|cl;;;

The authors describe Andrew ). Hanson;Pheng-Ann Hei Indiana Univ., Bloomington, IN, USA|c|;;

The authors describe Bowen Alpern;Larry Carter;Ted Se IBM Thomas J. Watson Res. Center, Yorktown Heights, MY, USA|c|;;

A methodology for gu Philip K. Robertson CSIRO, Canberra, ACT, Australialc|

The idea of independ G. David Kerlick Tektronix Labs., Beaverton, OR, USAc|

An exploratory effort Gerald L. Lohse;Henry H. Rueter;t Cognitive Sci. & Machine Intelligence Lab., Michigan Univ., Ann Arbor, MI, USA|c|::;
Progress in scientific Stephen Wehrend;Clayton Lewis Colorado Univ., Boulder, CO, USA|c|;

The author applied in Nahum D. Gershon MITRE Corp., McLean, VA, USA|c|

We present a new ra Kalpathi R. Subramanian;Donald ¢ ;

The authors discuss Arie E. Kaufman;Roni Yagel;Reuve Dept. of Comput. Sci_, State Univ. of New York, Stony Brook, NY, USA|c|:::
A hierarchical triangu Lori L. Scarlatos; Theodosios Pavlic Grumman Data Syst., Woodbury, NY, USAlc|;

The sphere guadtree Gyorgy Fekete MNASA, Goddard Space Flight Center, Greenbelt, MD|c|

The authors discuss Hans Hagen;Thomas Schreiber;Er Kaiserslautern Univ., Germanylc|;;

A forecasting syster Chieh-Cheng Yen;Keith W. Bedfor Dept. of Civil Eng.. Ohio State Univ., OH, USAlc|::;

Alternative models th Binh Pham Dept. of Comput. Sci., Monash Univ., Melbourne, Vic., Australialc|

The first half of a two John C. Hart;Louis H. Kauffman;D: Electron. Visualization Lab., lllinois Univ., Chicago, IL, l@{glcli:

It is shown that by a Yan Ke;E. S. Panduranga Dept. of Comput. Sci., Saskatchewan Univ., Saskatoon, Sask., Canadalcl;
The ability of researc Jeffrey LeBlanc:Matthew 0. Ward Worcester Polytech. Inst., MA, USA|c|;;
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Author ~ Clear Conference ~ Clear Year ~ Clear
B F =1 ¢ || & = B F =1 ¢ || & = BIF =1 ¢ || & =
B Eduard Gréller ~ - AE ~ B 2014 ~

B Arie E. Kaufman I Infovis B 2015
B Kwan-Liu Ma B VAST B 2011
B Thomas Ertl B Scivis v B 2005
B Claudio T. Silva B 2009
Bl Jarke J. van Wijk B 2012
Bl Daniel Weiskopf B 2016
B Huamin Qu B 2006
Bl Hanspeter Pfister B 2010
B Han-Wei Shen B 2007
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Il David S. Ebert Bl 2013
B Daniel A. Keim B 2002
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I Valerio Pascucci B 2004
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InfoVis
VAST 532
SciVis 157
# 500 Ok
Type
Conference 1.5k
Journal (TVCG) 1.0k
Miscallenous 32
# 500 1.0k
# of Citations to Paper (within)
# 438 543 52 314 107 23
d t 1 | 1 1 D
1 2 4 8 16 32 64
# of References in Paper (within)
500
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a | 1 1 I I |
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00
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# of Citations to Paper (within V‘ Q

i=|« [:! Papers Authors i

70

63

56

55

55

50

48

45

45
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1994
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1995

©parallel coordinates: a tool for visualizing multi-dimensional geometry
Conference Vis, Mon Jan 01 1990 01:00:00 GMT+0100 (W. Europe Daylight Time) £ do
Alfred Inselberg,Bernard Dimsdale

~lQ 20 40 60
Eduard Gréller &0

Arie E. Kaufman

Kwan-Liu Ma

OTree-maps: a space-filling approach to the visualization of hierarchical information structures
Conference Vis, Tue Jan 01 1991 01:00:00 GMT+0100 (W. Europe Daylight Time) £ do
Brian Johnson,Ben Shneiderman

Thomas Ertl 49
Daniel A Keim 44
Jarke J van Wik 3s

ojigsaw: Supporting Investigative Analysis through Interactive Visualization
Conference. VAST, Mon Jan 01 2007 01:00:00 GMT+0100 {(W. Europe Daylight Time) ' do
John T. Stasko,Carsten Gérg,Zhicheng Liu,Kanupriya Singhal

Claudio T. Silva
Hanspeter Pfister
David S. Ebert
Daniel Weiskopf

Opolaris: a system for query, analysis and visualization of multi-dimensional relational databases
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Chris Stolte,Pat Hanrahan

Huamin Qu
William Ribarsky
Han-Wei Shen
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Ovisualizing the non-visual: spatial analysis and interaction with information from text documents
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Keywords
Q 50 100 150

€'ManyEyes: a Site for Visualization at Internet Scale
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Fernanda B. Viégas,Martin Wattenberg,Frank van Ham Jesse Kriss,Matthew M. McKeon

information visualization 161
visualization 141
volume rendering 13¢

O Hierarchical Edge Bundles: Visualization of Adjacency Relations in Hierarchical Data
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Danny Holten

3
visual analytics 122

flow visualization  7¢
scientific visualization
volume visualization 52
interaction 48

O xmdvTool: integrating multiple methods for visualizing multivariate data
Conference Vis, Sat Jan 01 1994 01:00:00 GMT+0100 (W. Europe Daylight Time) (Z do
Matthew O. Ward
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clustering
direct volume rendering 3

 Acceleration techniques for GPU-based volume rendering
Conference Vis, Wed Jan 01 2003 01:00:00 GMT+0100 (W. Europe Daylight Time) & do
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graph visualization
parallel coordinates

OToward a Deeper Understanding of the Role of Interaction in Information Visualization
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li Soo YiYoun ah Kane Inhn T_Staskn lnlie A lackn
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.- T 'y
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IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS, VOL.20, NO.12, DECEMBER 2014

Supporting Communication and Coordination in Collaborative
Sensemaking

Narges Mahyar and Melanie Tory

Abstract—When people work together to analyze a data set, they need to organize their findings, hypotheses, and evidence, shar
that information with their collaborators, and coordinate activiies amongst team members. Sharing externalizations (recorded info
mation such as notes) could increase awareness and assist with team communication and coordination. However, we currently knoy
little about how to provide tool support for this sort of sharing. We explore how linked common work (LCW) can be employed withi
a ‘collaborative thinking space’, to facilitate synchronous collaborative sensemaking activities in Visual Analytics (VA). Gollaborativy
thinking spaces provide an environment for analysts to record, organize, share and connect externalizations. Our tool, CLIP, extend
earlier thinking spaces by integrating LCW features that reveal relationships between collaborators’ findings. We conducted a use
study comparing CLIP to a baseline version without LCW. Results demenstrated that LCW significantly improved analytic outcome
intelligence task. Groups using CLIP were also able to more effectively coordinate thei
dings and hypotheses. LCW enabled them to mai awareness of each other's acti
s to their own work, preventing disruptive oral awareness notifications.

1633

1 INTRODUCTION

Supporting collaboralive sensemaking has been identified as an im-
portant challenge in collaborative visualization [20]. Sensemaking in
collaborative VA is a very time consuming and demanding process, re-
quiring the analysts to iteratively exchange and discuss results to form
and evaluate hypotheses, derive conclusions, and publish findings.
Team members also need Lo mainlain awareness ol each other’s work,
including both activities that people are working on and results and
evidence that they have found. Tools that provide externalization sup-
port (i.e., ability to record insights, questions, and findings, e.g., as text
notes) can help teams to organize and share their results [6, 18,22.41],
and those thal provide a channels should enha collabo-
ration, communication and coordination [12]. However, to date, we
have a very limited understanding of how to provide externalization
and awareness support for collocated collaborative teams. How should
such tool support look and behave within VA tools?

We investigate the use of Linked Common Work (LLCW) to facil-
itate synchronous collaborative sensemaking. With LCW, common
work elements such as similar findings are automatically discovered,
linked, and visnally shared among the group. We built this technique
within a ‘collaborative thinking space” thal enables analysis (o record,
organize and schematize their externalizations. Linked common work
reveals similarities in people’s externalizations, enabling analysts to
acquire awareness of each other’s findings, hypotheses, and evidence.
Moreover, each individual analyst can review and merge others’ work
from within his/her workspace. Qur resulls demonsirate that applying
LCW to externalizations, and providing the ability to integrate collab-
orators’ findings together within one view, noticeably improve team
awareness, coordination, communication, and analytic outcomes.

Our work [ocuses on supporling leams ol invesligalive analysls,
for example in the domain of intelligence analysis. Intelligence ana-
lysts need to sift through large document collections, determine which
pieces of data are relevant, and gradually build up an explanation sup-
ported by evidence. Field studies have revealed that professional an-
alysts need to share sources and data, view each other’s work, and
combine findings together in order to build common ground, resolve

o Narges Mahyar and Melanie Tory are with the University of Vicioria,
E-mail: {nmahyar, miory} @uvic.ca
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conflicts, and validate each other’s findings and hypotheses [8,25].

The sensemaking process of intelligence analysts has been stud-
ied in some depth, and has been described as involving two iterative
loops: the information loraging loop and the sensemaking loop [34].
The information foraging loop involves searching for relevant data and
reading, filtering, and extracting information, whereas the sensemak-
ing loop involves iteratively developing a mental model, forming and
evaluating hypotheses, and publishing the results. We focus primarily
on supporting laler stages of the sensemaking process (i.e., lhe sense-
making loop), when tcams are more likely to work together in a syn-
chronous, collocated fashion [25]. synthesis phase is reported to
be the most difficult and time-consuming phase ol analysis [25].

We are exploring the design of visual thinking spaces that support
the sensemaking loop in collaborative VA. A collaborative thinking
space should enable analysts to record and organize findings, evidence,
and hypotheses; moreover, it should facilitate the process of sharing
findings amongsl collaboralors, o minimize redundant work and help
investigators identify relationships and build a shared understanding.
In this paper, we examine the value of employing LCW to relate and
integrale leam members” visual thinking spaces. The notion of LCW
closely resembles collaborative brushing and linking [21] in which
certain aclions of each invesligalor are visible Lo collaborators through
their own views. However, collaborative brushing and linking was
only applied to search queries and retrieved documents and did not
cover externalizations. It also focused on supporting only information
foraging activities. In contrast, our work facilitates later stages of the
collaboralive sensemaking process (i.e., the sensemaking loop), by ap-
plying the linking concept to people’s externalizations (i.c., recorded
findings and notes). We anticipate that enabling analysts to see how
their findings relate to each other should make it easier to maintain
awareness of each others” work, build common ground, and solve an-
alylic problems. We address the following research questions (RQs):

e RQI: Does hnking collaborators’ externalizations lead 1o better
analytic outcomes?
o RQZ: Does linking collaborators” extemalizations improve com-
munication?
e RQ3: Does linking collaborators” externalizations help collabo-
rators to coordinate their work more effectively?
e RQ4: Does linking collaborators’ exlernalizalions increase col-
laborators’ awareness of cach others” findings and activitics?
To answer these questions, we designed and implemented CLIP, a vi-
sual thinking space (o support collaborative sensemaking. CLIP allows
analysts to record their findings in the form of a node-link graph and
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I INTRODUCTION
Graphs are applied in a range of problems, being weful
to model different kinds of relationship between clements.
viswal rpresentation of data sets modeled as graphs is
frequently used in daia analytics, being the the node-fink

graph
cially, whon the number of venees and edges is large, the
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visualization suffers from the visual-clutier problem, reducing
the power of data analysis. The clutter reduction is 4 frequent
thread in diffesent areas of study in data visualization [3] and
aims at reorganizing or transforming the visual elements so
that the attained representation can reveals patlerns that are
hidden on the original representation.

Among the visualization techniques. Edge-
Bundling [4] has obained great success reducing the
visual-clutier on node-link diagrams. The main goal of this
technique s 1o transform a straight node-link
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many application fields. M of real- and
often interconnected with .-.nh other. Entities in a network may iuve mlnhm:hlps with elements
of other related datasets, which do not necessarily have to be networks themselves, and these
relationships may be defined by attributes that can vary greatly. In this work, we propose a
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ABSTRACT
The egocentric analysis of dynamic networks focuses o

pertinet © cpoccatric analysi, derived from out inkcrviews

INTRODUCTION

A etwork is a ubiquitous data structure found in a range of
application domains that can be used 10 describe concepts
such as social networks, mobike device connections, and
neural pathways. Many of these networks are dynasic, i.c..
the topology of a network andior the atiributes of its podes
and links vary over time, revealing relationship dynamics
in real-world systcms. Information visualization techniques

understand how these networks change over time [7]. One
key method of dynamic network analysis uses an egocentric

In contrast to whole-network analysis, cgoccatric
analysis focuses on the loal subnctwork around a panicular
node, |

by hending and aggregating the edges using a set of control
‘points. Edges that share control points are grouped, mducing
ovelapping thus the visual clutter. The smoothness provided
by the curves also helps impeoving the data analysis in the
visual representation

Afer Holten ], many others edge-bundiing hased tech-
niques have been published, proposing different ways 1o
execute the bundling and grouping the edges. Some exam-
ples include, strategies based on force-directed (5], geomelry
processing (61, (7], clustering [§] and image processing (9],
11}, [11). However, these techniques mainly use the visual
space information o perform the edge bundling, ignoring the
underlying data, thereby creating aggregations that do not
explicitly reflect the data. In somx techniques, the underlying
data may be used as a complement to the visual information.
However, this is not used s their main goal.

We demonstrate the effectiveness of Egol.ines aplxlln(
analysis tasks through a controlied experiment with 18 par-

the alters [29],
The cgo is the o o et particular domain
(c.£., an individual, a device, or a synapse). This subnetwork
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of levels,  For example, a 1-devel ego-network includes

oaly alters dircctly connected 1o the cgo, while a 2-level
n

and 2-level ego-network are typically considered [29].

The temporal dynamics of cgo-oetworks can provide insight
into how an ego affects, o is affected by alters over time.

basiness intelligence have made informed decisions about

influcatial people in social networks [15]; and computer

viual ansly s approoch um suppors rescarchers o specify and subsequently

derived secondary data
Our approach provides an ndividual nem(h lmvﬁmmlm Naed on keywords and sem.mlualh
similar terms over
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L. Introduction

The combination of different heterogeneous networks and related fextual data is rucial for
various application domains. Libraries, for example, are nowadays interested in analyzing (known or
bo

ooks, igh

though they do not share the same author or topic. Based on an initial book search, analysts want to

find out what terms were used in 3 speific book, find related ones that might use the same or similar
d thase books, which could, for instance,

consist of other books written by the same authors.

Similar text corpora may be derived from conference proceeding publications, such asthe IFEE
Visualization Conference 1] proceedings, this
paper. Here, a researcher could i a specific topic
wants to explore publications that use a number of specific me, or terms. However, related
publications might use different terms, but stll talk aruA idea; or those publications mention
certain terms that do not appear in the title or their keyword list. For less experienced researchers, it
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Visualization as Seen Through its Research Paper Keywords

Petra Isenberg, Member, IEEE, Tobias Isenberg, Senior Member, IEEE, Michael Sedimair, Member, IEEE,
Jian Chen, Member, IEEE, and Torsten Méller, Senior Member, IEEE

Abstract—We present the results of a comprehensive multi-pass analysis of visualization paper keywords supplied by authors for
their papers published in the IEEE Visualization conference series (now called IEEE VIS) between 1990-2015. From this analysis
we derived a set of visualization topics that we discuss in the context of the current taxonomy that is used to categorize papers and
assign reviewers in the IEEE VIS reviewing process. We point out missing and overemphasized topics in the current taxonomy and

start a discussion on the importance of establishing common visualization terminology. Our analysi

of research topics in visualization

can, thus, serve as a starting point to (a) help create a common vocabulary to improve communication among different visualization
sub-groups, (b) facilitate the process of understanding differences and commonalities of the various research sub-fields in visualization,
(¢) provide an understanding of emerging new research trends, (d) facilitate the crucial step of finding the right reviewers for research
submissions, and (e) it can eventually lead to a comprehensive taxonomy of visualization research. One additional tangible outcome of
our work is an online query tool (http:/keyvis.org/) that allows visualization researchers to easily browse the 3952 keywords used for
|IEEE VIS papers since 1990 to find related work or make informed keyword choices.

Index Terms—Keywords, data analysis, research themes, research topics, taxonomy, visualization history, theory.

+

1 MOTIVATION

One of the main reasons why visualization is such a fascinating field
of research is its diversity. There is not only a diversity of applications
but also a diversity of research methods being employed, a diversity of
research contributions being made, as well as the diversity of its roots.

Diversity of roots: The term visualization can be understood very
broadly, expressing a long history of its use in common language.
Therefore, it is not surprising that concepts of visual thinking have pen-
etrated many areas of science, engineering, and philosophy. The field
of modern (computer-based) visualization has been greatly influenced
by research methods from the fields of numerics and computer graphics,
which have given it its birth in 1990. The impact of human-computer
interaction affected the birth of the InfoVis communit 1995 and the
influence of applied st: cs (such as data mining) and cognition has
led to the establishment of VAST in 2006.

Diversity of research methods: Given its diverse roots, visualiza-
tions remains a highly inter-disciplinary field that borrows and exten
rescarch methods from other fields. Methods come from fields as di-
verse as the broader computer science, mathematics, statistics, machine
learning, psychology, cognitive science, semiotics, design, or art.

Diversity of contributions and applications: Based on these di-
verse influences, the results of visvalization research can be manifold:
from engineering solutions to dealing with large data sources (such
as real-time rendenng solutions, distributed and parallel computing
i n toolkits) to un-
derstanding design processes (as in perceptual guidelines for proper
visual encodings and interaction or facilitating collaboration between
different users through visual tools) to scientific inquiries (such as
improved understanding of perceptual and cognitive processes).

While all these diverse influences make the field of visualization
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research an exciting field to be part of, they also create enormous chal-
lenges. There are different levels of appreciation for all aspects of
visualization research, co ion challenges between visualiza-
tion researchers, and the challenge of communicating visualization as
an independent field of research to the outside. These issues lead, in
particular, to the frequently asked question “what is visualizatiol
among funding agencics or even between colleagues. Given our fi le‘
broad nature, we need to ask how we can comprehensively describe and
summarize all on-going visualization research. These are not just theo-
retical and philosophical questions, but the answer to these questions
has many real-world (e. g., career-deciding) impacts—from finding the
right reviewers during peer-review to administrative strategic decisions
on conference and journal structures and foci.

So while “what is visualization?” is a tundzu'nental question, it has
not been discussed 1o a large extent our community. In fact,
thus far the approaches have mostly focused on understanding some
sub-field of visualization (e. g., |17, 38, 42]) but the question for the
broader community has rarely been tackled beyond general texthook
definitions (e. g., |6, 34, 46]). Those who have approached the problem,
did so in a top-down approach bascd on the opinion and cxperiences
of the authors. For example, several taxonomies were suggested by
experts based on tasks, techniques, or data models (e. g., [7, 38, 43]).
Another way of splitting visualization into more focused areas has been
through specific application foci (e. g., VisSec, BioVis, SoftVis, etc.).

‘What is missing in this picture is a bottom-up analysis: What types
of visualization research are actually happening as expressed by single
rescarch contributions in the visualization conferences and journals.
QOur paper is one of the first steps in this direction. We analyze one type
of data that can shed light on the diversity of visualization research:
author-assigned keywords as well as author-selected taxonomy entrics
in the submission system for the three IEEE VisWeek/VIS conferences.
Based on this analysis, we make the following contributions:

Mapping visualization research: In Sect. 4, through the vehicle of
keyword analysis, we build a conceptual map of all visualization work
as indexed by individual authors. Our main assumption here is that,
while each single keyword might be understood in a slightly different
way by different researchers, their co-occurrence with other keywords
clarifies their meaning, especially when aggregated over many different
usages (i. €., many research papers in a major publication venue). This
co-occurrence analysis is the basis for deriving clusters and, therefore,
research sub-fields. The use of keywords seen over the past years also
allows us 1o understand historical trends and we report on the most
pmmmcnl declining and n‘m\g kc_vwnrdﬂ wt[hm all of visualization.
ization research is
influenced by a diverse set of application \lumalm, The vocabulary of

Isenberg et al.: vispubdata.org: A Metadata Collection about IEEE Visualization (VIS) Publications



RESEARCH

DATASET TO HELP RESEARCH

RELATED WORK
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Getting started Search Topics About

KCE'YVIS Search for VIS paper keywords

Explore all topic clusters:

Abstraction, Simplification, Approximation

Acoustics, Sound, Sonification

Topic cluster containing 15 keywords :

auralization 2x  acousticimaging 1x  acoustic metric 1x  acoustic propagation 1x  acoustic simulation 1x  acoustics 1x  midi 1x
musicology 1x  phononmap 1x  phonen tracing 1x  room acoustics 1x  sonar technology 1x  sonification 1x  sound analytics 1x

sound propagation 1x

All papers that include at least one of these keywords:

Conf. Year « Title

VAST 2015 Interactive Visual Profiling of Musicians

Vis 2008 AD-Frustum: Adaptive Frustum Tracing for Interactive Sound Propagation

Vis 2007 Interactive sound rendering in complex and dynamic scenes using frustum tracing

Vis 2007 Listener-based Analysis of Surface Importance for Acoustic Metrics

Vis 2006 Comparative Visualization for Wave-based and Geometric Acoustics

Vis 2005 Phonon tracing for auralization and visualization of sound

Vis 2000 Real-time visualization of the clear-up of a former US naval base

Vis 2000 Case study: a methodology for plume visualization with application to real-time acquisition and navigation
Vis 1996 LISTEN: sounding uncertainty visualization
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SUMMARY

ViSpubdata.org send us feedback

Visualization Publication Data

Collection

VISUALIZATION
PUBLICATIONS DATASET

RECENTDATACHANGES
SITEMAP

Search this site

Visualization publications dataset

We are making available a dataset that contains information on IEEE Visualization (IEEE VIS) publications from 1990-2015. The dataset includes a variety of
information about each paper including title, authors, DOI, etc., as well as a list of the citations to other previous VIS papers. To download the dataset open the
Google spreadsheet through the link below and choose File-=Download as. If you spot errors in the dataset feel free to leave a comment in the respective cells. We
will try to maintain and fix the spreadsheet.

Look at and download complete dataset here
Current version: 7.00
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Visualization Paper Submission and Keyword Dataset

Description:

This is a dataset of the submission
information for VGTC-sponsored,
visualization-related conferences.
Included are the regular =full-paper™
submissions for IEEE Vis, IEEE InfoVis,
IEEE SciVis, IEEE VAST, IEEE PacificVis,
and EuroVis roughly from 2008. For each
full paper submission, the dataset
contains the title, conference information,
potential publication data (in form of a
DOl link), and all keywords marked in the
submission system by the submitting
authors based on the "PCS taxonomy"
that has largely stayed stable since
2008/2009. For full details see the
dataset's readme file.
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See other work that uses or relates to this data or that reports on the use of keywords in

visualization:
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s Visualization as Seen Through its Research Paper Keywords
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