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Katy Börner: SLIS Orientation Session, Fall 2004.

Information Visualization

“Information Visualization is a process of transforming data and information that 
are not inherently spatial, into a visual form allowing the user to observe and 
understand the information.”

(Source: Gershon and Eick, First Symposium on Information Visualization)

Rooted in geography, scientific visualization.
Not even 15 years old. Growing fast.
Far reaching (IR, WWW, DL, HCI).
Tremendous potential.

Humans can detect a single dark pixel in a 500 x 500 array of 
white pixels in less than a second. This screen can be replaced 
every second by another, enabling a search of 15 million pixels 
in a minute (Ware, 2000). 

Also, people have a truly remarkable ability to recall pictorial
images. In one study, Standing, Conezio, & Haber (1970) 
showed S's 2560 pictures, each for 10 seconds over 7 hours, in 
a 4-day period. Afterwards, S's were asked to classify pictures 
presented at a rate of 16 pictures/min and they achieved better 
than 90% accuracy.

Katy Börner: SLIS Orientation Session, Fall 2004.

http://ella.slis.indiana.edu/~katy/gallery/04-openhouse/
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Katy Börner: SLIS Orientation Session, Fall 2004.

Knowledge Domain Analysis and Visualization

To answer questions such as:
What are the major research areas, experts, institutions, regions, nations, grants, 
publications, journals in xx research?
Which areas are most insular?
What are the main connections for each area?
What is the relative speed of areas? 
Which areas are the most dynamic/static?
What new research areas are evolving?
Impact of xx research on other fields?
How does funding influence the number and quality of publications?

Answers are needed by funding agencies, companies, and researchers.

Katy Börner: SLIS Orientation Session, Fall 2004.

Process of Mapping Knowledge Domains

Börner, Katy, Chen, Chaomei, and Boyack, Kevin. (2003) Visualizing Knowledge Domains. In Blaise Cronin 
(Ed.), Annual Review of Information Science & Technology, Volume 37, Medford, NJ: Information Today, 
Inc./American Society for Information Science and Technology, chapter 5, pp. 179-255. 

, Topics
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http://vw.indiana.
edu/aag05/

Katy Börner: SLIS Orientation Session, Fall 2004.

Indicator-Assisted Evaluation and Funding of Research
Visualizing the influence of grants on the number and citation counts of research papers (Boyack & Börner, 2003)
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Katy Börner: SLIS Orientation Session, Fall 2004.

Mapping Medline 
Papers, Genes, and 
Proteins Related to 
Melanoma 
Research

(Boyack, Mane & Börner, 
2004)

Katy Börner: SLIS Orientation Session, Fall 2004.

Mapping Topic Bursts
(Mane & Börner, 2004)

Co-word space of 
the top 50 highly 
frequent and 
bursty words used 
in the top 10% 
most highly cited 
PNAS 
publications in 
1982-2001.
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Katy Börner: SLIS Orientation Session, Fall 2004.

Mapping InfoVis Co-Authorships (Interactive Map)
IV Contest Submission (Ke, Visvanath & Börner, 2004)

Katy Börner: SLIS Orientation Session, Fall 2004.

Top 500 most highly 
cited U.S. institutions.

Each institution is 
assumed to produce 
and consume 
information.

Does Internet lead to 
more global citation 
patterns, i.e., more 
citation links between 
papers produced at 
geographically distant 
research instructions?

Information Diffusion Patterns
(Börner & Penumarthy, 2004)
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Katy Börner: SLIS Orientation Session, Fall 2004.
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Katy Börner: SLIS Orientation Session, Fall 2004.

Temporal-spatial distribution of 
Conference attendees 

Conference worlds are represented by 
square, perspective maps, each labeled  
by its name. 
Worlds accessed at the beginning of the 
conference are placed at the bottom,                            
worlds accessed later toward the top. 
Next to each world is a circular 
snapshot of the virtual venue. Short 
descriptions of the main sessions are 
added as text.                            
Major jumps between worlds are 
visualized by transparent lines. The 
thickness of each line corresponds to 
the number of traveling users. Color 
coding was used to denote the 
chronological paths of the conference 
sessions.                

VLearn 3D Vis
(Börner, Hazlewod, Jones, Lee & Penumarthy, 2003)

Katy Börner: SLIS Orientation Session, Fall 2004.
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Katy Börner: SLIS Orientation Session, Fall 2004.

IVC Software Framework

See SLIS Colloquium talk on the InfoVis Cyberinfrastructure on Nov 19, 2004.

http://vw.indiana.edu/ivsi2004/
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Katy Börner: SLIS Orientation Session, Fall 2004.

InfoVis Learning Modules

Katy Börner: SLIS Orientation Session, Fall 2004.

Visualizing

Tree Data

http://iv.slis.indi
ana.edu/lm/lm-
trees.html
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Katy Börner: SLIS Orientation Session, Fall 2004.

Student’s Project Results

User & Task Analysis for Visualizing Tree Data

Visualizing the structure of IU’s Decision Support System
Visualizing the co-occurences of keywords in DLib Magazine articles. 
Visualization of the Java API
Visualizing the the Library of Congress Classification System to retrieve legal 
materials in a library. 

See Handin pages at
http://ella.slis.indiana.edu/~katy/
handin/L579-S04/cgi/handinlogin.cgi

Image by Peter Hook and Rongke Gao

Katy Börner: SLIS Orientation Session, Fall 2004.

Time Series 

Analysis &

Visualization

http://iv.slis.indiana
.edu/lm/lm-time-
series.html
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Katy Börner: SLIS Orientation Session, Fall 2004.

Student’s Project Results

Time Series Analysis & Visualization

Using Timesearcher and the Burst Detection Algorithm to 
Analyze the Stock Market from 1925 to 1945
Applying Burst and TimeSearcher to Chat Data
Lab Access Trends
Quest Atlantis Chat Log Data 

See Handin pages at
http://ella.slis.indiana.edu/~katy/handin/L579-S04/cgi/handinlogin.cgi

Katy Börner: SLIS Orientation Session, Fall 2004.

Top fifteen most occurring topics from 1944 to 2004 in Timesearcher

Visualizing the Work of the United States Supreme Court Based on Time Data 
and Top Level West Topics

by Peter A. Hook & Rongke Gao

All topics by West Category and Sub-Category grouped 
corresponding to the five chief justices

All topics grouped by West Category and 
Sub-Category grouped over the entire lengths of 
the data set
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Katy Börner: SLIS Orientation Session, Fall 2004.

Visualizing niches of the blog universe.

Visualizing Niches of the Blog Universe 
BY Mike Tyworth and Elijah Wright

Katy Börner: SLIS Orientation Session, Fall 2004.

IVC DB Data Sets (http://iv.slis.indiana.edu/db)
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Katy Börner: SLIS Orientation Session, Fall 2004.

Katy Börner: SLIS Orientation Session, Fall 2004.

Questions?
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Katy Börner: SLIS Orientation Session, Fall 2004.

Courses

L597 Structural Data Mining and Modeling
Fall 2004 (http://ella.slis.indiana.edu/~katy/L597)

L579 Information Visualization (formerly L697)
Spring 2005 (http://ella.slis.indiana.edu/~katy/L579)

Both courses have final projects in which students work with outside 
collaborators.

Katy Börner: SLIS Orientation Session, Fall 2004.

L597 Structural Data Mining and Modeling

This course
Introduces students to major methods, theories, and applications of structural 
data mining and modeling. 
Covers elementary graph theory and matrix algebra, data collection, structural 
data mining, data modeling, and applications. 

Upon taking this course students will be able to analyze and describe real networks 
(power grids, WWW, social networks, etc.) as well as relevant phenomena such as 
disease propagation, search, organizational performance, social power, and the 
diffusion of innovations.

Format: Lectures and 4-5 labs.
Class Webpage: http://ella.slis.indiana.edu/~katy/L597

Fall 2004 Talk Series on Networks and Complex Systems

http://vw.indiana.edu/talks-fall04/
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Katy Börner: SLIS Orientation Session, Fall 2004.

L579 Information Visualization

This course covers
Perceptual basis of information visualization.
Data mining algorithms that enable extraction 
of relationships in data.
Visualization and interaction techniques.
Discussions of systems that drive research and development, and 
Future trends and remaining fundamental problems in the field. 

Students do weekly readings, provide a presentation on specific 
readings, do Java projects, and participate in class & online discussion. 

Class Webpage: http://ella.slis.indiana.edu/~katy/L579

Katy Börner: SLIS Orientation Session, Fall 2004.

Student Projects
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Katy Börner: SLIS Orientation Session, Fall 2004.

Stock Tracker
Larry Mongin & Steve Rice

Katy Börner: SLIS Orientation Session, Fall 2004.

SLIS Student Academic Career Viewer
Jason Baumgartner & Tim Waugh
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Katy Börner: SLIS Orientation Session, Fall 2004.

Newsgroup Votes Visualization
David Heald (Collaborator John C. Paolillo)

Katy Börner: SLIS Orientation Session, Fall 2004.

Hyperbolic Tree Visualization of Roget's Thesaurus
Jason Baumgartner & Tim Waugh (Collaborator John Old)
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Katy Börner: SLIS Orientation Session, Fall 2004.

Oncosifter –
Personalized Cancer Information

Filters cancer related news and 
medical information from
Medlineplus and Cancer.gov.
Provides hierarchical search & 
browsing interface.

Faculty Client: Javed Mostafa, 
SLIS, IUB

To be presented at the Information 
Visualization Interfaces for Retrieval and 
Analysis Workshop @ JCDL, Houston, TX, 
May 31, 2003.

Katy Börner: SLIS Orientation Session, Fall 2004.

Visualizing the Animal Behavior Domain

Faculty Client: 
Emilia Martins & Terry Ord, Biology, IUB

Sidharth Thakur, Ketan Mane, Katy Börner, Emilia
Martins & Terry Ord. Content Coverage of Animal 
Behavior Data. Submitted to IEEE InfoVis, 2003.


