SLIDE 20

Primary Author: Howard. D. White
Primary Author email address: whitehd@drexel.edu
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/howard-white.jpg
2nd Author: Katherine W. McCain
2nd Author Image URL: http://vw.indiana.edu/places-images/authors/kate-mccain.jpg
Publication Year: 1998
Title: Visualizing a discipline: an author co-citation analysis of information science, 1972–1995
Map Type:
Cartographic 

Concept 
Domain X
Map Format:  
Static X 

Dynamic
Interactive

Description of Content:

The authors determined 120 authors cited most often in the 12 key journals of information science during a 24 year span (1972 and 1995) and retrieved the corresponding co-citation data from Social Sci search via DIALOG. The resulting data set was submitted to a co-citation analysis via factor and cluster analyses. Included in the results is an overview of the institutional affiliations of authors, the (evolving) specialty structure of the discipline, and changes in authors' eminence and influence.

Description of Unique Features:

Visualization provides an overview of the institutional affiliations of authors, the (evolving) specialty structure of the discipline, and changes in authors' eminence and influence.
What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Data Used:

Data from 12 key journals of information science
Data analysis techniques applied:

INDSCAL (Individual differences MDS) was used to identify trends in terms of top-cited authors. 
Hierarchical clustering and factor analysis were used to display the specialty groupings of 120 highly-cited ("paradigmatic") information scientists. 
Spatial layout techniques applied:

MDS and cluster analysis 
Map URL:

http://vw.indiana.edu/places-images/maps/white-vis-a-discipline.gif
Project URL:

Citation Reference: 
White, Howard D., and Katherine W. McCain. (1998). Visualizing a Discipline: An Author Co-citation Analysis of Information Science, 1972-​1995. Journal of the American Society for Information Science 49(4):327-355.

SLIDE 21
Primary Author: John L. Old
Primary Author email address:  j.old@napier.ac.uk
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/john-old.jpg
Publication Year: 2001
Title: Utilizing spatial information systems for non-spatial-data analysis
Map Type:
Cartographic X 
Concept 
Domain
Map Format:  
Static X

Dynamic
Interactive

Description of Content:

This paper aims to demonstrate the power of spatial information systems, in particular, Geographic Information Systems (GIS) to represent this type of data in new and interesting ways. Using the dataset used by McCain and White’s, an attempt is made here to show how spatial analysis can contribute to the researcher’s set of analysis tools.

Description of Unique Features:
Use of spatial methods for the display of non-geographic data.
What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Data Used:

Data from 12 key journals of information science reported in White, Howard D., and Katherine W. McCain. (1998), Visualizing a Discipline: An Author Co-citation Analysis of Information Science, 1972-​1995. Journal of the American Society for Information Science 49(4):327-355.
Data analysis techniques applied:

Spatial layout techniques applied:

GIS systems – ESCRI’s ArcView
Map URL:
http://vw.indiana.edu/places-images/maps/old-vis-a-discipline-mountain.jpg
http://vw.indiana.edu/places-images/maps/old-vis-a-discipline.jpg
Project URL:

Citation Reference: 

Old, L.J. (2001). Utilizing spatial information systems for non-spatial-data analysis. Scientometrics, 51(3): 563-571.
SLIDE 23 
Primary Author: Eugene Garfield
Primary Author email address: garfield@CODEX.CIS.UPENN.EDU
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/eugene-garfield.jpg
2nd Author: Irving H. Sher
2nd Author Image URL: - 
3rd Author: Richard J. Torpie
3rd Author Image URL: - 
Publication Year: 1964
Title: Histogram of DNA development
Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
Static X
Dynamic
Interactive

Description of Content:

The original map consisted of a set of color-coded transparencies. When all transparent overlays are combined or superimposed a complete comparative picture is observed -- both coincidence and non-coincidence of the Asimov historical net-work and citation network. The nodes which were not reinforced by citation connections stand out as pure redlines. The citation connections which coincide with Asimov's historical connections are purple, that is, a combination of red and blue. The same information is revealed by examining the blue overlays separately. Citation connections which are not coincident with Asimov's historical connections stand out as pure yellow lines. The composite of all six overlays reveals those connections established by Asimov alone, by citation data alone, or a combination of the two. A composite of the top four overlays (third through sixth) represents citation data. However, the reader should keep in mind that the citation connections are those established almost exclusively on the basis of nodal data, not on the basis of locating citation data from all possible sources

Description of Unique Features:

Multi-layer citation graph.
What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Data Used: Key discoveries of understanding the mechanism and role of DNA in protein synthesis are covered in Issac Asimov’s book “The Genetic Code” were used for the study.
Data analysis techniques applied:
Spatial layout techniques applied:

Map URL:
http://vw.indiana.edu/places-images/maps/garfield-dna-historiograph.gif
Project URL: http://garfield.library.upenn.edu/algorithmichistoriographyhistcite.html
Citation Reference: 

Garfield E, Sher I H, Torpie R J. (1964). The Use of Citation Data in Writing the History of Science, ISI® Monograph, Institute for Scientific Information®, Philadelphia. 

SLIDE 24

Primary Author: Don R. Swanson 
Primary Author email address: d-swanson@uchicago.edu
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/don-swanson.jpg
2nd Author: Neil R. Smalheiser
2nd Author Image URL: http://vw.indiana.edu/places-images/authors/neil-smalheiser.jpg
Publication Year: 1997
Title: Knowledge discovery in un-connected complementary literatures

Map Type:
Cartographic 
Concept X
Domain

Map Format:  
Static

Dynamic
Interactive X
Description of Content:

Description of Unique Features:

What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Data Used:

Data analysis techniques applied:
Spatial layout techniques applied:

Map URL:

http://vw.indiana.edu/places-images/maps/swanson.jpg
Project URL:

Citation Reference URL: 

Swanson, D.R., & Smalheiser, N.R. (1997). An interactive system for finding complementary literatures: A stimulus to scientific discovery. Artificial Intelligence, 91:183–203.

SLIDE 25

Primary Author: Chaomei Chen
Primary Author email address: Chaomei.Chen@cis.drexel.edu
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/chaomei-chen.jpg
2nd Author: Ray Paul
2nd Author Image URL: - 
Publication Year: 2001
Title: Visualizing a knowledge domain’s intellectual structure
Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
Static

Dynamic
Interactive X
Description of Content:

This approach extends and transforms traditional author co-citation analysis (ACA) into a knowledge-visualization and domain-analysis tool. A four-step procedure for visualizing intellectual structures  starts from the lowest level and works its way up by incrementally overlaying more visual spatial features at each consecutive step to clarify the essence of intellectual structures.
Description of Unique Features:
3D representation of structural patterns within scientific literature.
What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Data Used:
Author co-citation patterns found in IEEE Computer Graphics and Applications magazine for a period of 18 years. The SCI citation database covers CG&A from Volume 2 in 1982 to Volume 19 in 1999. The CG&A citation data includes articles written by 1,820 authors and co-authors. Counting the first author only, these CG&A authors cited a total of 10,292 unique articles written by 5,312 authors. Only the 353 authors who received more than five citations in CG&A are shown.
Data analysis techniques applied:
For data analysis, a combination of pathfinder network scaling and factor analysis is used to visualize the specialties from author co-citation data. Author citation data of each leading scientists is plotted to show authors influence over time.

Spatial layout techniques applied:
Pathfinder network scaling 

Map URL:

http://vw.indiana.edu/places-images/maps/chen-four-steps.gif
Project URL:

Citation Reference: 

Chen, C. & Paul, R. J. (2001). Visualizing a knowledge domain’s intellectual structure. IEEE Computer, 34(3), 65-71.
SLIDE 26

Primary Author: Kevin Boyack
Primary Author email address: kboyack@sandia.gov
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/kevin-boyack.jpg
2nd Author: Katy Börner
2nd Author Image URL: http://vw.indiana.edu/places-images/authors/katy-borner.jpg
Publication Year: 2003
Title: Indicator-assisted evaluation and funding of research: Visualizing the influence of  
         grants on the number and citation counts of research papers.   
Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
Static

Dynamic
Interactive X
Description of Content:
This paper reports research on analyzing and visualizing the impact of governmental funding on the amount and citation counts of research publications. A concrete example – grant and publication data from Behavioral and Social Science Research, one of four extramural research programs at the National Institute on Aging (NIA) – is analyzed and visualized using the VxInsight visualization tool. The analysis also illustrates current existing problems related to the quality and existence of data, data analysis, and processing. The paper concludes with a list of recommendations on how to improve the quality of grant-publication maps and a discussion of research challenges for indicator-assisted evaluation and funding of research.
Description of Unique Features:

For the first time, grant and publication data appear interlinked in one map. 
Labels are automatically generated for landscape features from the underlying documents. The resulting landscape shows sub-fields in aging research at both global and detailed levels.

What Visual Perception or Design Principles were Applied:

Documents that are positioned close together and dissimilar documents are far apart. Groups of documents create peaks in the data landscape.
What Cognitive Principles or Metaphors were Employed:

Data Used:

Grant and publication data from Behavioral and Social Science Research, one of four extramural research programs at the National Institute on Aging (NIA) 
Data analysis techniques applied:

Based on co-term and co-citation analysis
Spatial layout techniques applied:

VxOrd (force-directed graph layout).
Map URL:
http://vw.indiana.edu/places-images/maps/boyack-funding-time1.gif
http://vw.indiana.edu/places-images/maps/boyack-funding-time2.gif
http://vw.indiana.edu/places-images/maps/boyack-funding.gif
Project URL:

Citation Reference URL: 

Kevin W. Boyack & Katy Börner. (2003). Indicator-Assisted Evaluation and Funding of Research: Visualizing the Influence of Grants on the Number and Citation Counts of Research Papers, Journal of the American Society of Information Science and Technology, Special Topic Issue on Visualizing Scientific Paradigms 54(5):447-461.
SLIDE 44

Primary Author: Teuvo Kohonen
Primary Author email address:  - 
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/teuvo-kohonen.jpg
Publication Year:

Title:

Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
Static

Dynamic (?)
Interactive

Description of Content:

This is a WEBSOM document map of a Usenet newsgroup. It was generated by Kohonen’s group at the Neural Networks Research Centre at the Helsinki University of Technology, Finland.  The map shows over one million documents from more than 80 Usenet newsgroups. 
Description of Unique Features:

A huge amount of data is displayed in a rather limited 2D space.
What Visual Perception or Design Principles were Applied:

Human low level visual perception can easily identify patterns and clusters in this map.

What Cognitive Principles or Metaphors were Employed:

Mountains represent piles of similar documents.

Data Used:

Over one million documents from more than 80 Usenet newsgroups.
Data analysis techniques applied:
Self organizing maps (SOM).

Spatial layout techniques applied:

Self organizing maps (SOM).

Map URL:

http://vw.indiana.edu/places-images/maps/kohonen-catmap.gif
Project URL: http://websom.hut.fi/websom
Citation Reference: 

Teuvo Kohonen.  (1995). Self-Organizing Maps, Springer Series in Information Sciences, Vol. 30, 1995.
SLIDE 63

Primary Author: Richard Klavans
Primary Author email address: rklavans@mapofscience.com
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/richard-klavans.jpg
Publication Year: 2000
Title: 2000 Structure of Science
Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
Static X
Dynamic
Interactive

Description of Content:

The Center for Research Planning has spent over 25 years improving the modeling process first developed by ISI. For example, the map you see covers 38,000 research communities (a research community is a cluster of papers representing a group of researchers working on the same problem). The spatial relationship between the 38,000 research communities are from a proprietary visualization program developed for Strategies for Science & Technology. Network relationships between these 38,000 research communities are not shown but are available for client studies. These network relationships allow a manager to identify the high performance research that will impact their area of interest. This provides a unique and powerful way to identify emerging areas of science. 
Scientists can gain a deeper understanding of the context of their research activities. The map of science is especially useful for scientists who are interested in multidisciplinary research or research that draws from discoveries in related disciplines. 

Journal editors can map out the domains of their journal and utilize quantitative measures for journal strategy and performance. One can assess the ability of a journal to explore new topics that have higher performance characteristics. One can also assess the ability of a journal to abandon old topics that have lower performance characteristics. 

R&D managers can use the map of science to develop a science strategy for the firm. High impact threats and opportunities can be identified and assessed quickly and effectively. Quantitative indicators of organizational strengths are useful for self-assessments and identification of alliance partners. 

Corporate managers can use the map of science to communicate and evaluate a firm's science strategy. This high level view of science allows the executive to focus on the broader strategic issues. The ability to drill down for detailed information allows for an informed evaluation of the performance of a firm's science strategy. 

Description of Unique Features:

What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Galaxy metaphor.
Data Used:

Bibliographic data from peer reviewed articles from the Institute for Scientific Information (ISI).
Data analysis techniques applied:

Spatial layout techniques applied:
VxOrd (force-directed graph layout).

Map URL:

http://vw.indiana.edu/places-images/maps/klavans-mos.jpg
Project URL:

Citation Reference URL: 

SLIDE 64 
Primary Author:

Primary Author email address: infoviz@pnl.gov
Primary Author Image URL:

Publication Year:

Title: IN-SPIRE™
Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
Static

Dynamic
Interactive X
Description of Content:

IN-SPIRE™, a powerful information visualization software developed by Pacific Northwest National Laboratory, can give people the ability to see something different in the data they already have.
IN-SPIRE™ can quickly and automatically convey the gist of large sets of unformatted text documents such as technical reports, web data, newswire feeds and message traffic. By clustering similar documents together, this Windows-based software unveils common themes and reveals hidden relationships within the collection. IN-SPIRE™ allows analysts to spend more time exploring the information they find most relevant and less time sifting through the masses of irrelevant documents.

Description of Unique Features:

What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Landscape metaphor 
Data Used:

Data analysis techniques applied:
Spatial layout techniques applied:

Map URL:
http://vw.indiana.edu/places-images/maps/inspire.jpg
Project URL: http://availabletechnologies.pnl.gov/infotechnology/inspire.stm, 
                      http://in-spire.pnl.gov/
Citation Reference URL: 

SLIDE 66

Primary Author: Ketan K. Mane
Primary Author email address: kmane@indiana.edu
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/ketan-mane.jpg
2nd Author: Katy Börner
2nd Author Image URL: http://vw.indiana.edu/places-images/authors/katy-borner.jpg
Publication Year: 2004
Title: Mapping Topic Bursts
Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
x Static
   
Dynamic
Interactive

Description of Content:
A map of the top 50 "hot" words in the most highly cited PNAS articles from 1982-2001. Words appearing more often have larger circles, while the circle color and ring color identify when the word first appeared and when its popularity peaked, respectively. This visualization demonstrates the utilization of Kleinberg’s burst detection algorithm, co-word occurrence analysis, and graph layout techniques to generate maps that support the identification of major research topics and trends.

Description of Unique Features:

The map shows the top 50 highly frequent and bursty words used in the top 10% most highly cited PNAS publications in 1982-2001.
What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Data Used: PNAS dataset (1982 – 2001)
Data analysis techniques applied:
Kleinberg’s burst detection algorithm was used to identify the bursty words in the dataset. A set of words obtained by the intersection of high frequency words and bursty words were used for co-word analysis. Pathfinder network scaling was used to identify most relevant links among words. 
Spatial layout techniques applied:

Associations between the words were visualized as a network using Pajek.
Map URL:
http://vw.indiana.edu/places-images/maps/mane-pnas.gif
Project URL:

Citation Reference URL: 

Mane Ketan and Börner Katy. (2004). Mapping Topics and Topic Bursts in PNAS. PNAS, 101(Suppl. 1):5287-5290. Also available as cond-mat/0402380.
SLIDE 67

Primary Author: Kevin Boyack
Primary Author email address: kboyack@viswave.com
Primary Author Image URL: http://vw.indiana.edu/places-images/authors/kevin-boyack.jpg
2nd Author: Ketan K. Mane
2nd Author Image URL: http://vw.indiana.edu/places-images/authors/ketan-mane.jpg
3rd Author: Katy Börner
3rd Author Image URL: http://vw.indiana.edu/places-images/authors/katy-borner.jpg
Publication Year: 2004
Title: Mapping Medline Papers, Genes and Proteins Related to Melanoma Research
Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
Static X
Dynamic
Interactive

Description of Content:
A combination of data consisting of 40 years of literature data from Medline, genes data from Entrez-Gene and protein data from Uniprot were used for this analysis. Techniques like Burst detection were applied to identify highly researched genes and proteins. Co-sine similarity measure was used to identify association between genes, proteins and papers. Data layout was done using VxOrd and VxInsight. 
Description of Unique Features:
The graph provides a global view of the melanoma domain.

What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Data Used:

Literature data from Medline (1960 – 2004), Gene data from Entrez-gene and protein data from Uniprot.

Data analysis techniques applied:

Kleinberg’s burst detection algorithm was used to identify the top researched melanoma related genes and proteins. Co-sine similarity was used to obtain similarity measures between papers, genes and proteins.
Spatial layout techniques applied:

VxOrd (force-directed graph layout). VxInsight for interactive exploration.
Map URL:

http://vw.indiana.edu/places-images/maps/boyack-melanoma.gif
Project URL:

Citation Reference: 

Boyack, Kevin W., Mane, Ketan and Börner, Katy. (2004). Mapping Medline Papers, Genes, and Proteins Related to Melanoma Research. IV2004 Conference, London, UK, pp. 965-971.
SLIDE 75

Primary Author: M. E. J. Newman
Primary Author email address: mejn@umich.edu. 

Primary Author Image URL: http://vw.indiana.edu/places-images/authors/mark-newman.jpg
Publication Year: 2001
Title: Who is the Best Connected Scientist? A Study of Scientific Coauthorship Networks

Map Type:
Cartographic 
Concept 
Domain X
Map Format:  
Static X
Dynamic
Interactive

Description of Content:

Data from computer databases of scientific papers in physics, biomedical research, and computer science was used to construct networks of collaboration between scientists in each of these disciplines. In these networks two scientists are considered connected if they have coauthored one or more papers together. Many properties of the co-author network like numbers of papers written by authors, numbers of authors per paper, etc. were studied.

Description of Unique Features:

A variety of possible ways to answer the question "Who is the best connected scientist?" were proposed.

What Visual Perception or Design Principles were Applied:

What Cognitive Principles or Metaphors were Employed:

Data Used:
Scientific papers from physics, biomedical and computer science research were used for analysis.

Data analysis techniques applied:
Spatial layout techniques applied:

Map URL: http://vw.indiana.edu/places-images/maps/newman-co-author.gif
Project URL:

Citation Reference: 
Newman, M. E. J. (2001). Who is the best connected scientist? A study of scientific coauthorship networks. Phys.Rev. E64 (2001) 016131.
