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Figure 82: Statistics eXplorer and related applications (http://www.ncomva.com/).

Figure 83: Storytelling and interactive visualization “booklets” (http.//www.ncomva.com/).
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6 Visual analytics organisations, communities and
researchers

Visual analytics is not only a research field, it is also a community. Key visual analytics
organisations, communities and researchers are presented in this section. Without any doubt, the
most active organisation in visual analytics is the US National Visualization and Analytics Center
(NVAC) which was the first to establish the nature, scope, and importance of VA. It is worth
noting that a few Canadian researchers were also involved in this process and participated to the
elaboration of the US visual analytics R&D agenda.

Today, visual analytics R&D has expanded well beyond the US borders. In Canada, the Canadian
Network of Visualization and Analytics Centers (CNVAC) was created. The European Union has
a substantial VA focus in their 7th Framework planning, and similar efforts are underway in Asia.
Collaboration with these efforts is facilitated by the IST-EC2 Canada/EU program and by a recent
Canada/US government agreement on visual analytics cooperation (Collaborative Activity
Agreement under existing Canada USA treaty between DHS S&T and DRDC) (VAC Views,
2010b). Together, these raise the possibility of Canadian participation on VA projects of
international scope. Figure 84 shows the current visual analytic collaborations and organisations
involved in the Visual Analytics Community (VAC) from the US viewpoint.
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Figure 84: Visual analytic collaborations (VAC Views, 2010b).
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6.1 Canada

6.1.1 Canadian Network of Visual Analytics Centres (CNVAC)

The recently formed Canadian Network of Visualization and Analytics Centers is based on a
partnership between universities, the private sector and government agencies. CNVAC supports
collaboration between research centers that better enables them to conduct visual analytics
research and train students to address the design, evaluation, and integration of visual analytics
technologies into knowledge work opportunities that span public and private sectors. The new
Vancouver Institute for Visual Analytics is a research collaboration between the University of
British Columbia, Simon Fraser University, and industry partners.

http://cnvac.ca/

http://www.sfu.ca/~viva/

6.1.2 School of Interactive Arts and Technologies, Simon Fraser
University (SIAT, SFU)

http://www.siat.sfu.ca/

The School of Interactive Arts and Technology (SIAT) at Simon Fraser University (SFU) is an
interdisciplinary research focused school where technologists, artists, designers and theorists
collaborate in innovative research and immersive study. Two SFU researchers contributed to
1lluminating the Path (Thomas and Cook, 2005).

6.1.3 Media and Graphics Interdisciplinary Centre, University of British
Columbia (MAGIC, UBC)

http://www.magic.ubc.ca/pmwiki.php?n=HCI.Visual Analvytics

Media and Graphics Interdisciplinary Centre (MAGIC) is an interdisciplinary centre that acts as
an incubator for ideas at the emerging frontiers of human-computer interaction and multimedia.
MAGIC's approach blends research in human perception, cognition, and action with technology
design, its usefulness to science and industry, and its contributions to learning and innovation.

6.1.4 Oculus Info Inc

http://www.oculusinfo.com/

Oculus is a software services consulting group which does analysis, design and development of
innovative business visualization solutions. The performance, quality and leadership of this group
are recognized within the visual analytics and visualization community. Oculus has won a VAST
Grand Challenge award in 2008 and the First Place at IEEE VAST 2007 and 2006 Contests (see
section 6.4). Oculus contributed to Illuminating the Path (Thomas and Cook, 2005).
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6.1.5 Defence R&D Canada

http://www.drdc-rddc.gc.ca

As indicated in the Introduction, Defence R&D Canada has initiated work in visual analytics.
Within MDACIV Applied research project, DRDC is exploring and demonstrating VA for
maritime domain awareness. In particular, VA functions will be provided to help understand
normal behaviours of ships, support visual and interactive anomaly detection and support the
collaborative VA of a vessel of interest.

One of DRDC’s research centers, the Centre for Security Science (CSS) is also active in VA.
DRDC CSS was created in 2006 as a joint initiative to develop and coordinate the Public Security
Technical Program (PSTP), expanding from this highly successful Chemical, Biological,
Radiological-Nuclear, and Explosives Research and Technology Initiative (CRTI) program.
DRDC CSS is managing both the PSTP and the CRTI programs and has partnered with several
federal departments (listed below), provincial, territorial and municipal responder agencies,
academia, industry and international organisations, to conduct work in Security.

e Agriculture and Agri-Food Canada e Industry Canada

e Atomic Energy Canada Ltd e National Defence

e Canada Border Services Agency e National Research Council Canada
e Canadian Food Inspection Agency e National Resources Canada

e (Canadian Nuclear Safety Commission e Private Council Office

e (Canadian Security Intelligence Service e Public Safety Canada

e Communications Research Centre e Public Works & Government Services
Canada Canada

e Communications Security Establishment e Public Health Agency of Canada

Canada e Royal Canadian Mounted Police

e Environment Canada e Transport Canada

e Fisheries and Oceans Canada

e Health Canada

e Treasury Board of Canada Secretariat

6.2 US

6.2.1 National Visualization and Analytics Center (NVAC) / Pacific
Northwest National Laboratory (PNNL)

The National Visualization and Analytics Center (NVAC) is a national and international resource
providing strategic leadership and coordination for visual analytics technology and tools. In 2004,
the U.S. Department of Homeland Security chartered the NVAC with the goal of helping to
counter future terrorist attacks in the U.S. and around the globe. Illuminating the Path is a R&D
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agenda for visual analytics defined by NVAC to address the most pressing needs in R&D to
facilitate advanced analytical insight.

Pacific Northwest National Laboratory (PNNL) was selected to lead NVAC by the U.S.
Department of Homeland Security. PNNL is nationally and internationally recognized for
scientific leadership with a long history of high-impact contributions in information visualization
and analysis for homeland security, intelligence and defense. PNNL researchers have worked
alongside analysts to bring fundamentally new analytical capabilities into their working
environment. As of November 2010, PNNL currently has approximately 4,700 staff members and
a business volume of US$881 million.

http://nvac.pnl.gov/

6.2.2 Visualization and Analytics Community (VAC)

The VAC is comprised of people and organisations from around the world who are stakeholders
in the advancement and application of visual analytics technology. Visual analytics is a
multidisciplinary field applicable to a wide range of application sectors including financial,
security, business intelligence, energy, and health in addition to many science domains such as
chemistry, biology, physics, and environmental to name a few. The VAC brings together diverse
individuals and organisations from academia, government, and industry to harness their talents
for the advancement of visual analytics. At the core of this community is the VAC Consortium.
Indeed, VAC builds on the success of the NVAC consortium established by the U.S. Department
of Homeland Security when it was instantiated in 2004. In addition to the consortium, NVAC also
worked with leaders in visual analytics from around the world to develop the visual analytics
research and development agenda (Thomas and Cook, 2005).

The VAC Consortium is an international consortium of individuals, institutions, and government
agencies who share a common goal: to harness the power of complex data through development
and application of visual analytics software. The Consortium acts as focal point and champion for
addressing the diverse needs of the VA community, including user, research and application
development, business, and educational needs. A consortium meeting is held annually. Since its
inception in 2005, the VAC Consortium has been a force for bringing together government,
industry, and university partners from around the world. Community participants share
information and form strong connections with others having complementary interests.

http://nvac.pnl.gov/consortium.stm

VAC is about more than research and development of tools. It fosters a culture that brings
together the resources necessary to advance the state of visual analytics. The VAC charter
includes four major missions:

e R&D Leadership: Provide stewardship for the visual analytics R&D agenda ensuring that a
continual stream of advanced analytical tools is developed and implemented.

e Technology Evaluation and Implementation: Evaluate new methods and support the
adoption of new tools for analysts and emergency responders.
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e Training and Education: Build the intellectual capital and workforce capacity at all levels
for research, education, and training.

e Coordination and Integration: Bring together the best communities from government,
academia, industry, and national laboratories to create visual analytics tools.

The unique partnerships created among universities, industry, government agencies, and national
laboratories represent an ongoing commitment to collaboration in the discipline of visual
analytics. These partnerships are fostered through encouraged communications between and
among organisations from different sectors and domains. VAC meetings, workshops, and the
online presentations through www.vacommunity.org and www.theivac.org support the
community members. They help the creation of new visual analytics experts and ensure that
visual analytics technology is deployable and efficacious in a real-world context.

6.2.3 Homeland Security Centers of Excellence

The Homeland Security Centers of Excellence bring together leading experts and researchers to
conduct multidisciplinary research and education for homeland security solutions. Each center is
led by a university in collaboration with partners from other institutions, agencies, laboratories,
think tanks and the private sector. There are currently 12 Centers of Excellence across the US and
5 of them are part of the VAC (CREATE, FAZD, START, PACER and CCI).

6.2.3.1 Center for Risk and Economic Analysis of Terrorism Events (CREATE)

DHS’s Center for Risk and Economic Analysis of Terrorism Events (CREATE) Center of
Excellence develops advanced models and tools to evaluate the risks, costs, and consequences of
terrorism and guides economically viable investments in countermeasures that will make the US
nation safer and more secure. The Center lead is the University of Southern California.

http://create.usc.edu

6.2.3.2 Foreign Animal and Zoonotic Disease Defense (FAZD)

The National Center for Foreign Animal and Zoonotic Disease Defense (FAZD Center) performs
research and develops products to defend the United States from high-consequence zoonotic and
animal diseases that pose significant threats to livestock health, human health, and the national
agricultural economy.

http://fazd.tamu.edu

6.2.3.3 Study of Terrorism and Responses to Terrorism (START)

The National Consortium for the Study of Terrorism and Responses to Terrorism (START)
conducts cutting-edge social science research on the causes and consequences of terrorism, aimed
at providing timely guidance on how to disrupt terrorist networks, reduce the incidence of
terrorism, and enhance the resilience of U.S. society in the face of the terrorist threat. The
University of Maryland is the Center Lead.
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http://www.start.umd.edu/start

6.2.3.4 Preparedness and Catastrophic Event Response (PACER)

The National Center for the Study of Preparedness and Catastrophic Event Response (PACER)
aims to improve the nation’s preparedness and the ability to respond in the event of a high-
consequence natural or man-made disaster to alleviate the event’s effects by developing and
disseminating best scientific practices. PACER, a Johns Hopkins University-led consortium,
engages in multidisciplinary, trans-institutional research to study deterrence, prevention,
preparedness and response, including issues such as risk assessment, decision-making, and surge
capacity to create knowledge directed toward increased national preparedness for catastrophic,
high-consequence events.

http://www.pacercenter.org

6.2.3.5 Command, Control, and Interoperability (CClI)

The Command, Control, and Interoperability (CCI) Center of Excellence is led by Purdue
University (visualization sciences co-lead) and Rutgers University (data sciences co-lead). They
are creating the scientific basis and enduring technologies needed to analyze massive amounts of
information from multiple sources in order to more reliably detect threats to the security, health,
and welfare of the nation.

Visual Analytics for Command, Control, and Interoperability Environments
(VACCINE)

The goal of Purdue’s Visual Analytics for Command, Control, and Inter-operability
Environments (VACCINE) center is to help the nation’s homeland security personnel perform
their jobs more effectively by turning mass amounts of data into manageable information. Wihtin
VACCINE, Purdue and its 16 partners are dedicated to creating methods and tools to analyze and
manage vast amounts of information for all mission areas of homeland security.

http://www.purdue.edu/dp/vaccine/

Command, Control, and Interoperability Center for Advanced Data Analysis
(CCICADA)

Rutgers leads the Command, Control, and Interoperability Center for Advanced Data Analysis
(CCICADA) center. CCICADA focuses on algorithmic methods for challenging problems in data
analysis that address present and emerging homeland security threats. With the help of its 13
partners, Rutgers aims to provide powerful analytical tools for information sharing, collaboration
& decision support for a diverse workforce - now and for the future.

http://ccicada.rutgers.edu/contact.html
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6.24 National Science Foundation (NSF) and Foundations of Data and
Visual Analytics (FODAVA)

The Georgia Institute of Technology leads and coordinates the Foundations of Data and Visual
Analytics (FODAVA) initiative resulting from a partnership between NSF and DHS. FODAVA
is concerned only with a subset of the overall problem, namely the creation of the mathematical
and computational sciences foundations required to transform data in ways that permit visual-
based understanding. It performs foundational research in massive data analysis and visual
analytics through advances in areas such as machine learning, numeric and geometric computing,
optimization, computational statistics, and information visualization. Georgia Tech has 17
partners in FODAVA.

http://fodava.gatech.edu

6.2.5 Companies involved in VA

A number of companies are particularly active in VAC Consortium.

6.2.5.1 The Boeing Company

Boeing is partnering with NVAC and international universities to develop and apply visual
analytics tools to tackle high-complexity aerospace problems across the entire product life cycle.
Collaboration between Boeing domain experts and visual analytics researchers is required to
build the reconfigurable, flexible visual analytics tools that Boeing needs.

http://www.boeing.com

6.2.5.2 Intel Corporation

Intel’s Information Technology Innovation group enables new technologies that benefit both
Intel’s many customers and Intel’s internal operations. The Visual Analytics and Cognitive
Computing lab in Hillsboro, Oregon is developing new visual analytics tools for everyday
knowledge work, including collaborative, 3D information workspaces and novel visualizations, to
help both individuals and teams understand more, forget less, and always see the big picture, as
they find, keep, build, and share information.

http://www.intel.com

6.2.5.3 Future Point Systems

Future Point Systems was founded in 2006 in partnership with the Pacific Northwest National
Laboratory. As a private commercial enterprise, Future Point Systems has been granted exclusive
rights to build on over 10 years of successful information visualization research, development,
and deployments through PNNL. Future Point’s award-winning Starlight™ software is a
comprehensive visual analytics platform that enables all phases of the intelligence analysis
process, including: data ingestion, processing, and integration, visual analysis and reporting.
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http://futurepointsystems.com

6.2.5.4 Quantum4D

Quantum4D, Inc. was founded to develop the next-generation visual interface to analyze and
discover information and data. Today, Quantum4D introduces an entirely new framework to
communicate human intelligence - a flexible yet powerful way to understand the nature of
information and the way we perceive the world.

http://www.quantum4d.com

6.2.5.5 Tableau Software
Tableau incorporates the latest breakthroughs in visualization research to make business
intelligence more accessible. Their software lets users create charts, graphs, performance

dashboards, and other visualizations with a few clicks of the mouse.

http://www.tableausoftware.com

6.3 International

6.3.1 Visual Analytics — Mastering the Information Age (VisMaster)

VisMaster (Kohlhammer and Keim, 2007) is a European Coordination Action Project focused on
the research discipline of visual analytics. This Coordination Action was formed to join European
academic and industrial R&D excellence from several individual disciplines, forming a strong
visual analytics research community. Researchers from Fraunhofer IGD in Darmstadt and the
University of Konstanz lead the Coordination Action consortium which consists of 37 partners
from 13 different countries, as listed in Table 2. The project is divided into an array of thematic
working groups that focus on advancing the state of the art in visual analytics. There are six
working groups of interest: data mining, data management, perception and cognition, spatio-
temporal analysis, visual analytics infrastructure and evaluation.

http://www.visual-analytics.eu/
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Table 2: List of VisMaster research partners by countries.

Country

Research Group

Austria

Danube University Krems
Know-Center Graz

'VRVis Research Centre

Vienna University of Technology

Finland

University of Helsinki

France

Business Objects
IBM/ILOG
Institut national de recherche en informatique et automatique

Germany

Fraunhofer IAIS

Fraunhofer Institut Graphische Datenverarbeitung
German Research Center for Artificial Intelligence
HCU Hamburg

Helmholtz-Zentrum Potsdam

Technical University Munich

University of Konstanz

University of Rostock

University of Stuttgart

Greece

Centre for Research and Technology Hellas

Ireland

National University of Ireland
University College Dublin

[taly

University of Bari
University of Perugia
University of Pisa
University of Roma

Netherlands

Intl. Institute of Geo-Information Science and Earth Observation
University of Groningen
University of Technology Eindhoven

Norway

University of Bergen

Spain

Universidad de Salamanca

Sweden

University of Linkdping
University of Vixjo

Switzerland

University of Fribourg
University of Ziirich

United Kingdom

City University

i2 Limited
Lancaster University
University of Leeds
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6.3.1.1 Fraunhofer Institute for Computer Graphics Research (IGD), Germany

The interdisciplinary team of the department of Realtime Solutions for Simulation and Visual
Analytics, formerly Animation and Image Communication, is focused on research and
development of real-time solutions in the areas of simulation, adaptive transmission,
visualization, and efficient rendering of 3D data, as well as interactive visualization of very large
amounts of multidimensional data. A core research topic of their department is the area of visual
analytics; they focus on the area of interactive visualization and intelligent complexity reduction.

http://www.igd.fraunhofer.de/igd-a3/index.html

6.3.1.2 Fraunhofer Institute for Intelligent Analysis and Information Systems
(IAIS), Germany

The VA team at Fraunhofer IAIS focuses especially on temporal and/or geospatial data. This
includes examples of trajectories of moving objects (people, cars, animals, eye movement
recorded from a computer screen), spatial time series data (dynamics of weather records or
demographic indices) and events (earthquakes, traffic accidents, observations of rare species of
plants and animals). They are also interested in analysis of non-spatial data such as time series of
financial indices or events extracted from streams of text and multimedia documents.

http://www.iais.fraunhofer.de/4801.html?&L=1

6.3.1.3 University of Konstanz, Germany

University of Konstanz conducts research in the analysis, exploration and visualization of mass
data. They develop novel techniques for visual analysis of business, customer, finance,
demoscopic, and network data motivated by applications in customer relationship management,
telecommunications, the financial market and network security. The chair for databases, data
analysis and visualization thereby focus on techniques for interactive mass data analysis applied
to very large multidimensional and geographic datasets. Furthermore, they deal with clustering
methods and index structures for high-dimensional spaces in the field of data mining as well as
with applications for multimedia similarity search (2D and 3D).

http://www.informatik.uni-konstanz.de/en/arbeitsgruppen/infovis/

6.3.1.4 Aviz, Institut national de recherche en informatique et en automatique
(INRIA), France

Aviz is a multidisciplinary team of INRIA aiming at improving the analysis and visualization of
large and complex datasets by combining analysis methods with interactive visualizations. The
focus of Aviz is the visual analysis of large networks (on the order of one million vertices and
millions of edges) and time series (logs with billions of records captured continuously in real-
time).

http://www.aviz.fr/
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6.3.1.5 Visualization Group VRVis, Austria

VRVis is Austria's leading research company in the field of visual computing. Together with the
Institute for Computer Graphics at the Vienna University of Technology and the Science
Academie of Austria, Visualization Group VRVis forms the second largest computer graphics
research group in Europe. Currently VRVis employs about 50 highly qualified researchers at the
TechGate in Vienna. It is an active partner for research initiatives of the federal government and
the City of Vienna. VRVis is focusing on the areas of rendering, visualization, computer vision
and visual analytics.

http://www.vrvis.at/

6.3.2 United Kingdom Visual Analytics Consortium (UKVAC)

The UK Visual Analytics Consortium (UKVAC) was formed in September 2009, through the
collaborations between the U.S. Department of Homeland Security and the UK Home Office. It is
a partnership of UK universities with a shared interest in establishing a multi-disciplinary
scientific community in the UK dedicated to promoting and contributing to the visual analytics
research and development agenda in the UK. UKVAC is coordinated from Middlesex University
and includes Imperial College London, Swansea University, Bangor University, University
College London, and Oxford University.

http://www.eis.mdx.ac.uk/research/idc/UKVAC/Index.htm

6.3.3 National Center for Visual Analytics (NCVA)

National Center for Visual Analytics (NCVA) is a Swedish national resource funded through the
Swedish Knowledge Foundation's (KK-Stiftelsen) Visualization Program including VINNOVA,
SSF, ISA and Vardalstiftelsen and our industrial and government research partners. Their mission
is to develop, enhance and transfer the most advanced methods, tools and applications in VA and
geovisual analytics, discuss problems and possible approaches to solving them, and define
appropriate directions for further research. The overall objective of NCVA is to promote
geovisual and visual analytics use in Sweden. In 2010, NCVA created a spin-off company called
NcomVA.

http://ncva.itn.liu.se/ncva?l=en

6.4 VAST Challenges

The Visual Analytics Science and Technology (VAST) Challenge is an original mean of
gathering visual analytics developers and researchers around shared benchmark data sets and
comparing new visual analytics tools. The participants can demonstrate the visual analytics
capabilities of their tools against a fictitious scenario and tailored synthetic datasets.

The VAST Challenge is proposed every year to the international visual analytics community as

part of the IEEE VAST Symposium (see section 7.4). It is open to everybody. Its purpose is to
push the forefront of visual analytics tools using benchmark data sets and to establish a forum to
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advance visual analytics evaluation methods. Its creators also hope it will speed the transfer of
VA technology from research labs to commercial products, and increase the availability of
evaluation techniques. The challenge provides representative tasks and datasets that participants
can use to see how well their tools work.

In order to provide more opportunities for increased participation, since 2008, an overall Grand
Challenge is offered as well as several smaller Mini Challenges (2006 and 2007 only offered one
contest). Figure 85 shows visualizations that were submitted to the VAST 2008 Challenge.

Although the grand and mini-challenges have been focused on homeland security topics, both the
problems and their solutions are indicative of very broad applicability. The themes included
geospatial, activity and behaviour, text processing, and social network analysis. The challenges
are very similar and representative of data sets that deal with medical, health, financial,
educational, transportation, or social problems. It is believed that good tools that succeed in
solving the mini or grand challenges will easily apply to a broader collection of data sets.

http:// www.cs.umd.edu/hcil/semvast/
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Figure 85: Visualizations from (clockwise, from upper left): SPANDAC, NEVAC, Fraunhofer
Institute, Oculus Info Inc., Palantir, Oculus Info Inc (VAC Views, 2009).

97



7  Visual analytics resources

Since visual analytics is multidisciplinary, listing all information sources for the various fields
and topics it includes is a daunting task and exceeds the scope of this document. In this section,
we will focus on the most relevant information sources that are focused specifically on visual
analytics.

7.1 Reference documents and publications

711 llluminating the Path: The Research and Development Agenda for
Visual Analytics

The most prominent reference document for visual analytics is the research agenda that launched
the field, called “Illuminating the Path: The Research and Development Agenda for Visual
Analytics” (Thomas and Cook, 2005). This US R&D Agenda provides a coordinated technical
vision for government and industrial investments, and ensures that a continued stream of
technology and tools enter the hands of analysts and emergency responders.

http://nvac.pnl.egov/agenda.stm#book

7.1.2 Information Visualization Journal

Information Visualization is an international, peer-reviewed journal publishing articles on
fundamental research and applications of information visualization. The journal acts as a
dedicated forum for the theories, methodologies, techniques and evaluations of information
visualization and its applications.

http://www.palgrave-journals.com/ivs/about.html

71.3 VAC Views

VAC Views provide information about different visual analytics applications, outreach efforts
including recent and upcoming conferences and workshops, and educational highlights. This
biannual publication has been created for the US government leadership that will build programs
around this enabling field; the research community from academia, industry and national
laboratories; the industrial community who can transform some of this technology into their
products; and the students who will help define the future.

http://nvac.pnl.eov/vacviews/
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71.4 IEEE Transactions on Visualization and Computer Graphics
(TVCG)

The IEEE Transactions on Visualization and Computer Graphics (TVGC) publishes papers that
present important research results and state-of-the-art seminal papers within TVCG's scope.
These include subjects related to computer graphics and visualization techniques, systems,
software, hardware, and user interface issues. Specific topics in computer graphics and
visualization include, but are not limited to the following: a) algorithms, techniques and
methodologies; b) systems and software; c) user studies and evaluation; d) rendering techniques
and methodologies, including real-time rendering, graphics hardware, point-based rendering, and
image-based rendering; e) scientific, information, biomedical, and flow visualization and
analysis; f) volume graphics; g) shape modeling, including image-based modeling, geometric and
volumetric modeling, dynamic modeling, point-based modeling, and geometry processing; h)
virtual, augmented, and mixed reality; 1) animation and simulation, including character animation,
facial animation, motion-capture, physics-based simulation and animation; j) haptics; k)
perception, human computer interaction and user interfaces; 1) visual analysis and visual
analytics; m) graphics aspects of computer games and edutainment; n) visual programming and
software visualization; o) general purpose computing on graphics processing units (GPGPU); p)
high-dynamic range imaging and display, 3D display technology, multi-spectral displays; q)
computational photography; r) applications of graphics and visualization.

http://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=2945

7.2 Events and conferences

The InfoVis Wiki (see section 7.3.3) has a very useful section that lists upcoming and past
visualization events and conferences.

http://www.infovis-wiki.net/index.php?title=Category:Events

http://www.infovis-wiki.net/index.php?title=Category:Conferences

7.21 International Conference on Information Visualization

The Information Visualization conference aims to focus on the interdisciplinary methods and
affiliated research done among various science disciplines, medicine, engineering, media and
commerce. This event focuses on the research and developments conjured to meet the roaring
demand of today’s "Information Transfer" through the medium of computing, accentuating on the
linkage that shapes academia and industry with the goal of stimulating views and providing a
forum where researchers and practitioners can discuss the latest developments linked to
Information Visualization.

http://www.graphicslink.co.uk
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7.2.2 IEEE VisWeek (including Vis, InfoVis and VAST)

VisWeek is the premier forum for data and information visualization advances for academia,
government, and industry. This event brings together researchers and practitioners with a shared
interest in tools, techniques, and technology. The conferences and symposium include an exciting
and informative collection of workshops, tutorials, papers, panels, demonstrations, posters,
contests / challenges, and exhibitions. This event includes three IEEE conferences: the IEEE
Visualization Conference (IEEE Vis), the IEEE Information Visualization Conference (IEEE
InfoVis) and the IEEE Symposium on Visual Analytics Science and Technology (IEEE VAST).

http://vis.computer.org

7.2.3 NVAC Consortium Meetings
The members of the VAC Consortium along with anyone interested in visual analytics meet every
year. The event includes talks from government and industry experts, research highlights, product

demonstrations, and discussions with leaders in the field of visual analytics.

http://nvac.pnl.gov/consortium.stm

7.24 Visual Analytics and Knowledge Discovery (VAKD) Workshop

The IEEE Workshop on Visual Analytics and Knowledge Discovery (VAKD) is held in
conjunction with the IEEE International Conference on Data Mining. The objective of this
workshop is to bring together researchers and practitioners that are developing and applying the
state-of-the-art in visual analytics; to provide a forum for presentation and discussion of the
newest both mature and greenhouse ideas, research and developments in visual analytics and
supporting disciplines, and to identify the short- and long-term research directions in the field and
preferences of the potential end users.

http:// www.mpi-inf. mpg.de/conferences/ VAKD10/

7.2.5 ACM SIGGRAPH

The SIGGRAPH conference is the premier international event on computer graphics and
interactive techniques. In its 37th year, SIGGRAPH 2010 was expected to draw an estimated
25,000 professionals from five continents. The SIGGRAPH conference and exhibition is a five-
day, fluid, interdisciplinary educational experience including a three-day exhibition that attracts
hundreds of exhibitors from around the world. SIGGRAPH is widely recognized as the most
prestigious forum for the publication of computer graphics research. In addition to SIGGRAPH's
leading-edge technical program, the conference's installations provide close-up views of the latest
in digital art, emerging technologies, and hands-on opportunities for creative collaboration.

The SIGGRAPH community includes people everywhere who are excited by research, science,

art, animation, gaming, interactivity, education, and the web. SIGGRAPH 2010 is sponsored by
The Association for Computing Machinery (ACM), an educational and scientific society uniting
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the world's computing educators, researchers, and professionals to inspire dialogue, share
resources and address the field's challenges.

http://www.siggraph.org/

7.2.6 EuroVAST

EuroVAST 2010 was the first international symposium on visual analytics science and
technology held in Europe. The goal of the symposium is to promote and advance the
combination and integration of visualization and analytics methods for the purpose of problem
solving in a variety of application domains (engineering, business, public policy, medicine,
security, etc). EuroVAST is usually co-located with the annual EuroVis Conference. EuroVAST
is sponsored by the European Coordination Action “VisMaster: Visual Analytics — Mastering the
Information Age” in cooperation with EuroGraphics.

http://www.eurovast.org/

7.2.7 EuroVis

EuroVis is a Eurographics and IEEE co-supported international visualization symposium held in
Europe annually since 1999. The objective is to foster greater exchange between visualization
researchers and practitioners, and to draw more researchers in Europe to enter this rapidly
growing area of research. EuroVis has an expanded scope to include all areas of visualization, and
a steadily more wide-spread visibility that allows achieving a more wide-spread impact.

http://www.eurovis.org

7.2.8 Past event: Visual Analytics — Science and Application (CNVAC
Workshop)

The First Canadian Workshop on "Visual Analytics Science and Applications" was held on
February 2-5, 2008 in Vancouver, Canada at Simon Fraser University (SFU) and the University
of British Columbia (UBC). This workshop was the launch event for the Canadian Network of
Visual Analytics Centres (CNVAC), a network of visualization and analytics centres across
Canada. The event explored the science of VA, and its wide ranging set of applications in
scientific research, business, and government. The goal was to provide a forum for dialogue
between university researchers, technology providers and stakeholder communities in
government and industry. Researchers in cognitive and perceptual sciences, computer science and
mathematics, and design research were invited to present their work to their academic colleagues,
representatives of Canadian government agencies, and the business community. The event
concluded with a working group discussion of research priorities and management structure for a
Canadian Network of Visual Analytics Centres.

http:/cnvac.ca

DRDC Valcartier TM 2011-186 101



7.3 Online resources

7.31 vacommunity.org

The vacommunity.org is the visual analytics community social website and was created in 2010.
It is meant to serve as a coordination point and to promote discussion and sharing of ideas for the
breath of disciplines that all play a role in the growth of VA. Each community of research and
practice has access to dedicated blogs, forums, wikis, calendars, RSS feeds for information
distribution, and other social media services. Figure 86 shows some of the communities that have
expressed interest in being part of the new site.

http://www.vacommunity.org/

Cognitive
Computing

Data Biological
Intensive Information
Analysis

Video Analytics
Analytics Consortium

www.vacommunity.org

Evaluation

Cyber
Analytics

Education
Interaction

Figure 86: Communities that will be part of the new vacommunity.org site.

7.3.2 iVAC.org

The iVAC.org site was also created in 2010. It provides formal news, information, and articles on
visual analytics to broaden the outreach of the Integrated Visualization and Analytics Community
(iVAC). The iVAC is addressing the needs of homeland security, risk management, financial
analytics, public health, bioinformatics and community resilience, and is comprised of an
international network of interdisciplinary researchers, public safety practitioners, government
agencies, industry partners and community leaders.

http://theivac.org/
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7.3.3 InfoVis:Wiki

The InfoVis:Wiki project is intended to provide a community platform and forum integrating
recent developments and news on all areas and aspects of Information Visualization.

http://www.infovis-wiki.net/

http://www.infovis-wiki.net/index.php/Visual Analytics

7.3.4 Visual Analytics Digital Library (VADL)

This library and web portal contains materials useful in Visual Analytics (higher) education.
Visual Analytics Digital Library (VADL) is a repository of visual analytics-related materials,
including articles, course notes, lecture slides, video lectures, homework exercises, and other
documents useful to educators and students in the field. VADL provides a convenient, easy-to-
access collection that will benefit a variety of academic institutions and researchers. Materials
within VADL are located in an appropriate category or categories to help users who are browsing
by topic. All materials within VADL are user-contributed.

http://vadl.cc.gatech.edu/

7.3.5 Canadian Network of Visual Analytics Centres (CNVAC) Online

Established in 2007, this Canadian site is meant to be the interactive gateway to updates on the
most cutting-edge visual analytics research, archives of relevant scholarly publications and tools
to connect in real-time with colleagues and industry professionals. CNVAC is a repository of
centres and laboratories where specialists engaging in visual analytics research can use the
website to run experiments and form valuable contacts with their peers. However, this site was
not highly active up to 2011.

http://cnvac.ca/

7.3.6 Online collaborative visualization spaces
Several online collaborative spaces exist where anyone can create visualizations from existing
datasets, upload their own datasets, review and comment on other user's visualizations and learn

about new types of visualizations. Here are a few examples.

http://services.alphaworks.ibm.com/manyeyes/app

http://www.swivel.com/

http://www.visualcomplexity.com/vc/
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7.3.7 Web portal for geospatial visual analytics

This web portal contains references to recent books and special issues related to geospatial visual
analytics.

http://geoanalytics.net/

7.4 Visual Analytics Benchmark Repository

The Visual Analytics Benchmarks Repository contains resources to improve the evaluation of
visual analytics technology. Benchmarks contains datasets and tasks, as well as materials
describing the uses of those benchmarks (the results of analysis, contest entries, controlled
experiment materials etc.). This repository includes the datasets built for the annual VAST
Challenge.

http://hcil.cs.umd.edu/localphp/hcil/vast/archive/index.php

7.41 VAST Challenge datasets

As explained in section 6.4, the VAST Challenge is presented every year to the visual analytics
community at the IEEE VAST Symposium. The datasets were developed in the context of the
SEMVAST (Scientific Evaluation Methods for Visual Analytics Science and Technology)
research activities. The datasets publicly available online are enumerated in Table 3.

Table 3: Publicly available VAST Challenge datasets.

Challenge Type of data Link
Geospatial and microblogging for
The 3 VAST 2011 | characterization of an epidemic spread, http://hcil.cs.umd.edu/localph

Challenge datasets | cybersecurity with situational awareness in | p/hcil/vast11/
computer networks and text analytics for
investigation into criminal activity.

The 3 VAST 2010 | Text records for investigation into arms http://www.cs.umd.edu/hcil/
Challenge datasets | dealing, hospitalization records for VASTchallenge2010/
characterization of pandemic spread and
genetic sequences for tracing the mutations
of a disease.

The 3 VAST 2009 | Badge and computer network traffic, social | http://www.cs.umd.edu/hcil/
Challenge datasets | network with small geospatial component, | VASTchallenge09/
video analysis.

The 4 VAST 2008 | Cell phone social network (phone records), | http://www.cs.umd.edu/hcil/
Challenge datasets | geo-temporal records (building evacuation), | VASTchallenge08/
unstructured text (wiki edits data and
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history), and location tracking (boat
migrations).

VAST 2007
Contest dataset

Mostly text (news stories and blog entries,
along with background information) and
some multimedia materials (small maps and
data tables) related to a law
enforcement/counterterrorism scenario.

http://www.cs.umd.edu/hcil/
VASTcontest07/dataset.htm

VAST 2006
Contest dataset

Mostly text (about 1200 news stories), a
few photos, a few maps (in bitmap image
form), a few files with other mixed
materials (e.g. a spreadsheet with voter
registry information or a phone call log),
and a couple of pages of background
information (in text form).

http://www.cs.umd.edu/hcil/
VASTcontest06/dataset.htm
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8 Conclusion

In the context of modern defence and security operations, analysts are faced with significant data
overload problems which prevent them from understanding a situation at hand and anticipating
how this situation may develop. Fortunately, VA has emerged as a significant multi-disciplinary
research field that leverages the human cognitive abilities to comprehend information when
presented in a proper way and combined with suitable interaction.

To describe VA, this memorandum has presented a number of information visualization,
interaction and analytical reasoning techniques that allow making the relevant information more
salient in order to help detect patterns, trends and anomalies. Advanced techniques and research
projects were also discussed in order to provide a broad view of the possibilities of this science.

Increasingly, VA is making its way into defence and security applications. Examples of this were
provided for many application domains, here are just a few:

e making sense out of large collections of unformatted text documents for military
intelligence analysis as well as counterterrorism;

e anomaly detection in the maritime domain;

e performing large-scale network traffic monitoring and intrusion detection in the cyberspace
domain;

e developing proper situation awareness during an emergency management crisis; and

e detecting criminal activity patterns for law enforcement.

VA has a significant momentum and VA research and applications have been growing
exponentially over the last years. Several VA applications have become available commercially,
various key communities have been stood up and significant initiatives have been undertaken.
This report presented only a small subset of the possibilities offered by this rich scientific field.
Hopefully, the examples given will allow the reader to understand what visual analytics is about
and to enable a useful assessment of its high potential for defence and security applications.
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