
Actionable Data Visualizations 

Katy Börner @katycns

Victor H. Yngve Distinguished Professor of
Intelligent Systems Engineering & Information Science
Director, Cyberinfrastructure for Network Science Center
School of  Informatics, Computing, and Engineering
Indiana University Network Science Institute (IUNI)
Indiana University, Bloomington, IN, USA

Flowbile Workshop
CONOSCOPE GmbH, Leipzig, Germany

June 26, 2018

Kommunikations-Computing



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

28See Atlas of Science: Anyone Can Map, page 5



http://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 
Start: Sept 15, 2018 

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.

http://visanalytics.cns.iu.edu



http://visanalytics.cns.iu.edu
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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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