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1. Science of Science Research  

2. Information Visualization  

3. CIShell Powered Tools: Network Workbench and Science of Science Tool

4. Temporal Analysis—Burst Detection

5. Geospatial Analysis and Mapping

6. Topical Analysis & Mapping

7. Tree Analysis and Visualization

8. Network Analysis

9. Large Network Analysis

10. Using the Scholarly Database at IU

11. VIVO National Researcher Networking 

12. Future Developments 

12 Tutorials in 12 Days at NIH—Overview
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1st Week

2nd Week

3rd Week

4th Week



[#05] Geospatial Analysis and Mapping
 General Overview
 Designing Effective Geomaps
 Sci2-Geomaps With Circle and Colored Region Annotation
 Sci2-Animations
 Geographic Information Systems (GIS)
 Outlook
 Exercise: Identify Promising Geospatial Analyses of NIH Data

Recommended Reading
 NWB Team (2009) Network Workbench Tool, User Manual 1.0.0, 

http://nwb.slis.indiana.edu/Docs/NWBTool-Manual.pdf
 Scott Weingart, Hanning Guo, Katy Borner, Kevin W. Boyack, Micah W. Linnemeier, Russell J. 

Duhon, Patrick A. Phillips, Chintan Tank, and Joseph Biberstine (2010) Science of Science 
(Sci2) Tool User Manual. Cyberinfrastructure for Network Science Center, School of Library 
and Information Science, Indiana University, Bloomington. 
http://sci.slis.indiana.edu/registration/docs/Sci2_Tutorial.pdf

12 Tutorials in 12 Days at NIH—Overview
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Information Visualization Course, Katy Börner, Indiana University

Map Substrate & Distortion, Map Attributes

Information Visualization Course, Katy Börner, Indiana University

Map Attribute Overlays

Map of human skin colors based on global ultraviolet 
radiation intensity and precipitation levels by George Chaplin



Information Visualization Course, Katy Börner, Indiana University

Map Attribute Overlays

http://www.cybergeography.org/atlas/router_distribution_large.png

Information Visualization Course, Katy Börner, Indiana University

Map Attribute Overlays

http://worldprocessor.com/index_vis.htm



Information Visualization Course, Katy Börner, Indiana University

Map Attribute Overlays

Lifelines for visualizing Migrations, Transitions 
and Trajectories 

Figure represents the movements of a person over a 
single day. Individual starts from the home and visits 
his workplace, a bank, his workplace and finally a post 
office, before returning home. The shaded bar at the 
right identifies periods spent traveling (in black) and at 
work (cross-hatched).

Lenntop's chapter in Carlstein et al.

http://www.geog.port.ac.uk/lifeline/consult/essay.html



Spatio-Temporal Information Production and Consumption of Major U.S. 
Research Institutions
Börner, Katy, Penumarthy, Shashikant, Meiss, Mark and Ke, Weimao. (2006) 
Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research 
Institutions. Scientometrics. 68(3), pp. 415-426.

Research questions:
1.    Does space still matter 

in the Internet age? 
2.   Does one still have to 

study and work at major research 
institutions in order to have access to 
high quality data and expertise and to produce high 
quality research? 

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

Contributions:
 Answer to Qs 1 + 2 is YES.
 Answer to Qs 3 is NO.
 Novel approach to analyzing the dual role of 

institutions as information producers and 
consumers and to study and visualize the diffusion 
of information among them. 

Information Visualization Course, Katy Börner, Indiana University

Insights from Geography 

1. Places have location, direction, and distance with respect to other places 

2. Scale is important--places may be large or small 

3. A place has both physical structure and cultural content 

4. The characteristics of places develop and change over time 

5. Places interact with other places 

6. The content of places is rationally structured 

7. Places may be generalized into regions of similarities and differences 

http://www.csiss.org/learning_resources/content/g5/

Suggested Reading

 MacEachren, AM (1995) How Maps Work.. New York, Guilford. Press.
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Map Projections - US Map Scope

14

Eckert IV Winkel Tripel

Mercator *Albers Equal-Area Conic

*Lambert Conformal Conic

* recommended



Map Projections - World Map Scope
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*Eckert IV *Winkel Tripel

*Mercator Albers Equal-Area Conic

Lambert Conformal Conic

* recommended

In Sci2 Tool these are called Colored Region Annotations and Circle Annotations

Map Types –
Choropleth Maps (left) and Bubble Maps (right)
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Geospatial Maps – Circle Annotation
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USPTP Patent Influenza Data – Geo Map (circle)
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Geospatial Maps – Region Coding
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USPTP Patent Influenza Data – Geo Map (region)
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World Population Data – Geo Map (region)
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Area color coding Circle coding

Geo Mapping: US Map, Data Aggregated Over States
MIDAS PI locations, use file NIH-MIDAS-Grants-Aggregated4GeoState.csv 
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Circle coding (Logarithmic) Circle coding (Linear)

To convert US ZIP codes 
into Latitude/Longitude run 
Analysis > Geosaptial > Geocoder with parameter values:  

Geo Mapping: US Map, State Level Data
MIDAS PI locations
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Area color coding Circle coding

Geo Mapping: World Map, Aggregated per Country
Medline 2008 first author locations
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Use 
- Area size coding when exactly one variable needs to be encoded.
- Circe coding when 100,000 of zip codes. Can encode 2 variables via area size and ring color.
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USPTO Patents published in 1976-1979
18 countries not found
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USPTO Patents published in 1980-1989
20 countries not found
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USPTO Patents published in 1990-1999
36 countries not found
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USPTO Patents published in 2000-2008
33 countries not found
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In Terms of Geography - Andre Skupin - 2005 31
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A Semantic Landscape of the Last.fm Music Folksonomy using a 
Self-Organizing Map
Joseph Biberstine, Russell J. Duhon, Katy Börner, Elisha Hardy, CNS and André Skupin, San Diego State University 
Sunbelt SNA Conference, 2010. http://cns.slis.indiana.edu/research/InTermsOfMusic_5Levels_Masked_a9.pdf
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Visualization created by: Katy Börner (concept), Jeni Coffey (design), Kaveh Ekbia (ArcGIS) and Justin Peters (ArcGIS). 

The National Research Network: VIVO: Enabling National Networking of Scientists NIH U24RR029822

Start: Sept 2009

PI: Michael Conlon, University of Florida

Award amount: $12,300,000

02/2010
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DRAFT



Visualization created by: Katy Börner (concept), Jeni Coffey (design), Kaveh Ekbia (ArcGIS) and Justin Peters (ArcGIS). 

Shown are the number of people profiles in the 7 different installation sites.

Email contacts by data and service providers as well as institutions interested to adopt VIVO.

The number of visitors on http://vivoweb.org

04/2010
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DRAFT

Visualization created by: Katy Börner (concept), Jeni Coffey (design), Kaveh Ekbia (ArcGIS) and Justin Peters (ArcGIS). 

VIVO 1.0 source code was publicly released on April 14, 2010

87 Downloads by June 11, 2010

The more institutions adopt VIVO, the more high quality data will be available to understand, navigate, 

manage, utilize, and communicate progress in science and technology.

06/2010
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DRAFT
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Outlook

Planned extensions of Sci2 Tool:

 (Flowmap) network overlays for geo maps and science maps.

 Easy means to render maps online.
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Research Collaborations by the Chinese Academy of Sciences
By Weixia (Bonnie) Huang, Russell J. Duhon, Elisha F. Hardy, Katy Börner, Indiana University, USA



Interactive World and Science Map of S&T Jobs
Angela Zoss, Michael Connover, Katy Börner (2010). 
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Interactive World and Science Map of S&T Jobs
Angela Zoss, Michael Connover, Katy Börner (2010). 
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Interactive World and Science Map of S&T Jobs
Angela Zoss, Michael Connover, Katy Börner (2010). 
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Exercise

Please identify a promising geospatial analysis of NIH data.

Document it by listing

 Project title

 User, i.e., who would be most interested in the result?

 Insight need addressed, i.e., what would you/user like to understand?

 Data used, be as specific as possible.

 Analysis algorithms used.

 Visualization generated. Please make a sketch with legend.
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All papers, maps, cyberinfrastructures, talks, press are linked 
from http://cns.slis.indiana.edu
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