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Building the Crane Innovation Ecosystem Dr. Kyle Werner
http://sites.nationalacademies.org/cs/groups/pgasite/documents/webpage/pga_188467.pdf

http://sites.nationalacademies.org/cs/groups/pgasite/documents/webpage/pga_188467.pdf


Distinguished Lecture 
25 SEP | 1400-1500 | Main Conference Room of the Lakeview Club Conference Center 

Katy Börner
Victor H. Yngve Distinguished Professor of Engineering and Information Science 
Director, Cyberinfrastructure for Network Science Center, Indiana University, Bloomington

Title: Information Visualization of NSWC Crane Innovation Ecosystem as part of Naval Science 
and Technology

Abstract:
CRANE has a demonstrated need to allocate resources, both monetary and human, to foster 
innovations in science and technology. In recent decades, science policy makers and other 
decision makers have embraced data mining and visualization to gain insights into the structure 
and evolution of science.  Advances in computational power combined with the unprecedented 
volume and variety of data on science and technology developments (e.g., publications, patents, 
funding data) create ideal conditions for the advancement of data analysis and visualization 
approaches that can be empirically validated and used to simulate and understand the structure 
and dynamics of STI and to augment human decision making. 
This talk presents results from a recent study that (1) conducted a user needs analysis to identify 
areas of strategic interest to CRANE as well as analyses and visualizations that best support 
strategic decision making and (2) developed methods for the identification of leading experts and 
potential collaborators in relevant research areas, analyzing investments by other funding 
organizations, and tracing the development of emerging research areas. 

Apr 17: Katy Börner presents Actionable Data Visualizations at CRANE Distinguished Lecture Series, Crane, IN. 

https://cns.iu.edu/docs/presentations/2018-borner-crane.pdf


Maps of  Science, Technology & Innovation

Using advanced data mining and visualization techniques to render 
large-scale datasets into actionable knowledge.



Maps of  Science & Technology 
http://scimaps.org

100 maps and 12 macroscopes by 215 experts on display at 354 venues in 28 countries. 

http://scimaps.org/


III.5 Science & Technology Outlook: 2005-2055 – Marina Gorbis, Jean Hagan, Alex Soojung-Kim Pang, and David Pescovitz - 2006



III.5 Science & Technology Outlook: 2005-2055 – Marina Gorbis, Jean Hagan, Alex Soojung-Kim Pang, and David Pescovitz - 2006



Stream of  Scientific Collaborations Between World Cities - Olivier H. Beauchesne - 2012



IV.5 Examining the Evolution & Distribution of Patent Classifications - Daniel O. Kutz, Katy Borner, and Elisha F. Hardy - 2004



IV.7 The Product Space - César A. Hidalgo, Bailey Klinger, Albert-László Barabási, Ricardo Hausmann - 2007



IX.4 Pulse of the Nation - Alan Mislove, Sune Lehmann, Yong-Yeol Ahn, Jukka-Pekka Onnela, and James Niels Rosenquist - 2010



VI.8 The Emergence of Nanoscience & Technology - Loet Leydesdorff - 2010



V.6 Chemical R&D Powers the U.S. Innovation Engine - The Council for Chemical Research - 2009



MAPS 
vs. 
MACROSCOPES
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Microscopes & Telescopes vs. MACROSCOPES



Iteration XI (2015): Macroscopes for Interacting with Science
http://scimaps.org/iteration/11



Earth – Cameron Beccario



AcademyScope – National Academy of  the Sciences & CNS



Mapping Global Society –Kalev Leetaru



Iteration XII (2016): Macroscopes for Making Sense of  Science
http://scimaps.org/iteration/12



Smelly Maps – Daniele Quercia, Rossano Schifanella, and Luca Maria Aiello – 2015



Megaregions of  the US –Garrett Dash Nelson and Alasdair Rae – 2016



Models of  Science, Technology, and Innovation

Using large scale datasets, advanced data mining, modeling, and visualization 
techniques, and substantial computing resources. 

Börner, Katy. 2016. "Data-Driven Science Policy". Issues in Science and Technology 33 (3): 26-28. 

http://cns.iu.edu/docs/publications/2016-borner-datadriven-sp.pdf


Government, academic, and 
industry leaders discussed 
challenges and opportunities 
associated with using big data, 
visual analytics, and 
computational models in STI 
decision-making.
Conference slides, recordings, 
and report are available via 
http://modsti.cns.iu.edu/report

http://modsti.cns.iu.edu/report


http://www.nasonline.org/programs/sackler-colloquia/completed_colloquia/modeling-and-visualizing.html

http://www.nasonline.org/programs/sackler-colloquia/completed_colloquia/modeling-and-visualizing.html


Science Forecast 
S1:E1 



Science Forecast 
S1:E1 

https://www.youtube.com/watch?v=lByX2_eb_QQ

https://www.youtube.com/watch?v=lByX2_eb_QQ





Making Science & Technology Visualizations

Using a theoretically grounded visualization framework that defines key 
terminology and processes together with valid workflows and data mappings.



Register for free: http://ivmooc.cns.iu.edu

http://ivmooc.cns.iu.edu/


Tasks

30See Atlas of Science: Anyone Can Map, page 5



https://visanalytics.cns.iu.edu



Visual Analytics Certificate
Instructor: Victor H. Yngve Distinguished 
Professor Katy Börner & CNS Team, ISE, SICE, IUB
Duration: 6 weeks x 5 hours = 30 hours (3 CEUs)
Format: Online | Theory and Hands-on 
Instruction, Concept Questions, Graded 
Assignments, Case Studies, Discussions 

Covers:
Temporal, geospatial, topical (linguistic), network 
analyses and 60+ visualization types 

Tools: Tableau, Gephi, BI 

Real world case studies such as 
• Acting on customer complaints data. 
• Improving communication/traffic flows.
• Understanding web page usage. 
• Visualizing online shopping behavior.
• Optimizing supply chains.
• Reducing customer/supplier churn.
• Monitoring emerging R&D areas.
• Workforce development planning.

https://visanalytics.cns.iu.edu



https://visanalytics.cns.iu.edu



References
Börner, Katy, Chen, Chaomei, and Boyack, Kevin. (2003). 
Visualizing Knowledge Domains. In Blaise Cronin (Ed.), 
ARIST, Medford, NJ: Information Today, Volume 37, Chapter 
5, pp. 179-255. http://ivl.slis.indiana.edu/km/pub/2003-
borner-arist.pdf

Shiffrin, Richard M. and Börner, Katy (Eds.)  (2004). 
Mapping Knowledge Domains. Proceedings of  the National 
Academy of  Sciences of  the United States of  America, 101(Suppl_1). 
http://www.pnas.org/content/vol101/suppl_1

Börner, Katy (2010) Atlas of  Science: Visualizing What We 
Know. The MIT Press. http://scimaps.org/atlas

Scharnhorst, Andrea, Börner, Katy, van den Besselaar, Peter 
(2012) Models of  Science Dynamics. Springer Verlag.

Katy Börner, Michael Conlon, Jon Corson-Rikert, Cornell, 
Ying Ding (2012)  VIVO: A Semantic Approach to 
Scholarly Networking and Discovery. Morgan & Claypool.

Katy Börner and David E Polley (2014) Visual Insights: A 
Practical Guide to Making Sense of  Data. The MIT Press. 

Börner, Katy (2015) Atlas of  Knowledge: Anyone Can Map. 
The MIT Press. http://scimaps.org/atlas2

34

http://ivl.slis.indiana.edu/km/pub/2003-borner-arist.pdf
http://www.pnas.org/content/vol101/suppl_1/
http://scimaps.org/atlas
http://scimaps.org/atlas2


All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides are at http://cns.iu.edu/presentations.html

CNS Facebook: http://www.facebook.com/cnscenter
Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience
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