


20+	
  CNS	
  staff	
  and	
  students	
  work	
  on	
  20+	
  projects	
  
•  Innovation in an Aging Society. Econ P01 National Bureau of Economic Research (Bruce 

Weinberg, Gerald Marschke, and Katy Börner, $650,000) 2013.09.01 - 2018.08.31. 
•  SMS-VAT: A Scalable Multi-Scale Visual Analytical Tool. NIH/NCAT (Katy Börner, $300,000) 

2014.09.01 - 2016.07.30. 
•  Visualizing healthcare system dynamics in biomedical Big Data. NIH 1U01CA198934-01 

(Griffin Weber, and Katy Börner, $537,387) 2015.06.01 - 2018.05.31. 
•  Network for Computational Nanotechnology Cyber Platform. NSF 1227110 (Gerhard Kilmeck, 

$13,799,392) 2012.12.01 - 2017.11.30. 
•  Conference on Modelling Science, Technology, and Innovation, May 2016. NSF 1546824 

Award (Katy Börner, and Stasa Milojevic, $48,750) 2015.09.01 - 2016.08.31. 
•  MOOC Visual Analytics. Tides Foundation (Katy Börner, $50,000) 2015.04.03 - 2016.08.31. 
•  Monitoring, Modeling, and Forecasting Tools for Fostering an Innovative S&T Workforce. 

NIH U01 GM098959-01 Award (Katy Börner, and James P. Crutchfield, $746,758) 2011.09.01 - 
2015.08.31. 

•  Visualizing Biomedical Research Characteristics. NIH/SBIR (Katy Börner, $400,282) 
2013.09.01 - 2015.08.31. 

•  Pathways: Sense-Making of Big Data. NSF ISE DRL-1223698 Award (Katy Börner, Adam V. 
Maltese, Joe E. Heimlich, Stephen Miles Uzzo, Paul Martin, and Sasha Palmquist, $250,000) 
2012.07.01 - 2015.06.30. 

•  …	
  



Self-­‐portraits	
  of	
  the	
  brain:	
  cogni4ve	
  science,	
  data	
  visualiza4ons,	
  and	
  
communica4ng	
  brain	
  structure	
  and	
  func4on	
  
Goldstone,	
  Robert,	
  Franco	
  Pes2lli,	
  and	
  Katy	
  Börner	
  Trends	
  in	
  Cogni2ve	
  Science	
  doi:10:1016.	
  
hCp://cns.iu.edu/docs/publica2ons/2015-­‐goldstone-­‐sef-­‐portraits.pdf	
  



Inves4ga4ng	
  Aspects	
  of	
  data	
  visualiza4on	
  literacy	
  using	
  20	
  informa4on	
  
visualiza4ons	
  and	
  273	
  science	
  museum	
  visitors	
  
Börner,	
  Katy,	
  Joe	
  E.	
  Heimlich,	
  Russell	
  Balliet,	
  and	
  Adam	
  V.	
  Maltese.	
  2015.	
  Informa2on	
  Visualiza2on	
  1-­‐16.	
  
hCp://cns.iu.edu/docs/publica2ons/2015-­‐borner-­‐inves2ga2ng.pdf	
  
	
   	
  
	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  
	
  

	
  

	
  
	
  
	
  



Long-­‐Distance	
  Interdisciplinarity	
  Leads	
  to	
  Higher	
  Scien4fic	
  Impact	
  	
  
Larivière,	
  Vincent,	
  Stefanie	
  Haustein,	
  and	
  Katy	
  Börner.	
  2015.	
  PLOS	
  ONE	
  DOI:	
  10.1371.	
  

Data: 9.2 million 
interdisciplinary 
research papers published 
between 2000 and 2012 . 
 
Results: majority (69.9%) of 
co-cited interdisciplinary 
pairs are “win-win” 
relationships, i.e., papers 
that cite them have 
higher citation impact and 
there are as few as 3.3% 
“lose-lose” relationships.  
UCSD map of science is 
used to compute “distance.”  
 







http://scimaps.org/atlas_of_knowledge.html 











Science	
  Forecast	
  

Science	
  Forecast	
  
Bringing	
  Data	
  VisualizaAon	
  to	
  Everybody	
  

Andreas	
  Bueckle	
  



Science	
  Forecast	
  



Science	
  Forecast	
  



Science	
  Forecast	
  



Science	
  Forecast	
  

	
  
	
  

	
  

How	
  can	
  we	
  explain	
  these	
  visualizaAons	
  and	
  the	
  
research	
  behind	
  them	
  to	
  a	
  wide	
  audience?	
  



Science	
  Forecast	
  



Science	
  Forecast	
  



Science	
  Forecast	
  



Science	
  Forecast	
  



	
  
	
  
	
  

Flexible,	
  user-­‐configurable,	
  real-­‐Ame	
  data	
  
visualizaAon	
  /	
  reporAng	
  framework.	
  

	
  
	
  
	
  
	
  
	
  

Ashwin	
  Nimhan	
  

CNS	
  Dashboard	
  
	
  



hRp://dev.cns.iu.edu/CNS_Dashboards/dashboard.html	
  	
  



Features	
  
	
  

§  Customizable	
  JSON	
  descriptors	
  to	
  define	
  
properAes	
  of	
  widgets	
  

§  Customizable	
  and	
  Responsive	
  mulA-­‐column	
  
layouts	
  	
  based	
  on	
  TwiRer	
  Bootstrap.	
  

§  Easily	
  extensible	
  to	
  include	
  new	
  visualizaAons	
  
§  Way	
  to	
  define	
  custom	
  parsers	
  for	
  widgets	
  



Sample	
  page	
  definiAon	
  
	
  
hRp://dev.cns.iu.edu/CNS_Dashboards/meta/page.json	
  	
  



Technologies	
  
	
  

	
  



	
  
	
  

	
  

ADNI	
  

Michael	
  Ginda	
  



Alzheimer’s	
  Disease	
  Neuro-­‐Imaging	
  (ADNI)	
  research	
  
Analysis	
  and	
  Visualiza4on	
  

Ø  Affiliated	
  with	
  Indiana	
  Alzheimer	
  Disease	
  Center	
  (IADC)	
  looking	
  at	
  
publicaAon	
  data	
  sets	
  for	
  IADC	
  and	
  the	
  ADNI	
  project.	
  

Ø  Project	
  is	
  to	
  create	
  visualizaAons	
  that	
  exploring	
  growth	
  and	
  impact	
  of	
  IADC	
  
and	
  Alzheimer’s	
  Disease	
  (networks,	
  burst	
  detecAon)	
  	
  

Ø  Goals	
  of	
  research	
  is	
  to	
  support	
  translaAonal	
  health	
  sciences	
  and	
  funding	
  
applicaAons	
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Alzheimer’s	
  Disease	
  Neuro-­‐Imaging	
  (ADNI)	
  research	
  
Analysis	
  and	
  Visualiza4on	
  



	
  
	
  

Web	
  of	
  Science	
  Data	
  Enclave	
  

Robert	
  Light	
  



Web	
  of	
  Science	
  Data	
  Enclave	
  

The	
  Data	
  
	
  
Provided	
  by	
  Thomson	
  Reuters	
  in	
  the	
  form	
  of	
  166	
  XML	
  files	
  (561	
  GB)	
  
	
  
CollecAon	
  of	
  56,442,146	
  	
  scholarly	
  metadata	
  records	
  
	
  

	
  Including	
  scholarly	
  arAcles	
  and	
  books	
  
	
  
Funded	
  by	
  IU	
  Network	
  Science	
  InsAtute	
  (IUNI)	
  
	
  
Licensed	
  for	
  use	
  by	
  all	
  Indiana	
  University	
  faculty	
  and	
  staff	
  for	
  research	
  purposes	
  
	
  
	
  



Web	
  of	
  Science	
  Data	
  Enclave	
  

The	
  Enclave	
  
	
  
Created	
  by	
  IU	
  as	
  a	
  secure	
  environment	
  for	
  working	
  with	
  the	
  data	
  
	
  
Powered	
  by	
  the	
  Karst	
  cluster	
  and	
  maintained	
  by	
  UITS	
  administrators	
  
	
  
Overseen	
  by	
  the	
  Data	
  Steward	
  and	
  the	
  Data	
  Advisory	
  Board	
  
	
  
Opened	
  for	
  tesAng	
  in	
  September	
  2015	
  
	
  
Currently	
  houses	
  the	
  raw	
  XML	
  files,	
  along	
  with	
  staAsAcal	
  and	
  analysis	
  sojware	
  
	
  
Apply	
  for	
  access	
  at	
  hRp://www.iuni.iu.edu/resources/wos.html	
  



Web	
  of	
  Science	
  Data	
  Enclave	
  

In	
  Progress	
  
	
  
PostgreSQL	
  database	
  with	
  a	
  fully	
  parsed	
  set	
  of	
  the	
  data	
  for	
  all	
  to	
  use.	
  
	
  
Upgraded	
  documentaAon	
  for	
  ease	
  of	
  use.	
  
	
  
	
  



Building Insightful Visualization Tools 

hRp://dev.cns.iu.edu/iai	
  	
  

[Base visualization + sub-visualizations] 

Daniel Halsey and Adam Simpson 



Insights 

RelaAonships	
  
	
  
Center-­‐to-­‐Center	
  vs.	
  Public	
  
interacAon	
  
	
  
InteracAon	
  styles	
  
	
  
PotenAal	
  translaAon	
  
vectors	
  



Background: NCATS and CTSA Hubs 

NCATS/CTSA	
  Hubs:	
  
NaAonal	
  Center	
  for	
  Advancing	
  TranslaAonal	
  Sciences	
  
Clinical	
  and	
  TranslaAonal	
  Science	
  Awards	
  (CTSA)	
  Program	
  
	
  
62	
  Hubs	
  (and	
  increasing)	
  throughout	
  the	
  country	
  
	
  
TranslaAon:	
  
Turning	
  research	
  discovery	
  into	
  improved	
  paAent	
  care	
  



Background: Why Twitter 

Public	
  interacAon	
  doesn’t	
  necessarily	
  mean	
  research	
  is	
  translaAonal	
  
	
  
NCATS	
  would	
  like	
  to	
  find:	
  
	
  
How	
  centers	
  are	
  interacAng	
  using	
  social	
  media	
  
	
  
How	
  social	
  media	
  use	
  fits	
  into	
  an	
  overall	
  center	
  communicaAon	
  strategy	
  
	
  
Whether	
  hubs	
  can	
  use	
  social	
  media	
  to	
  increase	
  effecAveness	
  of	
  their	
  translaAon	
  efforts	
  



Data Sets 

This	
  visualizaAon:	
  
•  Tweets	
  for	
  CTSA	
  Hubs,	
  NCATS,	
  and	
  key	
  NIH	
  accounts	
  
•  Tweets	
  referencing	
  these	
  accounts	
  (retweets,	
  direct	
  replies,	
  menAons)	
  
•  Tweets	
  using	
  CTSA/NCATS	
  hashtags	
  
	
  
	
  
	
  
Available	
  and	
  in	
  use	
  for	
  other	
  visualizaAons:	
  
•  MEDLINE:	
  biomedical	
  journal	
  arAcles	
  
•  NIH	
  RePORTER:	
  grant	
  and	
  project-­‐related	
  informaAon	
  
•  ClinicalTrials.gov:	
  clinical	
  trial-­‐specific	
  project	
  informaAon	
  



CIShell Visualization Framework 

Visualization Framework 

<div ng-cns-visual ng-data-field="twitterNetworkTop100" ng-vis-type="forceNetwork" id="vis-
div" ng-identifier="mainVis"></div> 

 



CIShell Visualization Framework 

Framework – Data Processing 

<div ng-cns-visual ng-data-field="twitterNetworkTop100" ng-vis-type="forceNetwork" id="vis-
div" ng-identifier="mainVis"></div> 

 

Nodes	
   • [Data]	
  

Edges	
   • [Data]	
  



CIShell Visualization Framework 

Framework – Underlying Visualization 

<div ng-cns-visual ng-data-field="twitterNetworkTop100" ng-vis-type="forceNetwork" id="vis-
div" ng-identifier="mainVis"></div> 

 



CIShell Visualization Framework 

Framework – Underlying Visualization Customization 

<div ng-cns-visual ng-data-field="twitterNetworkTop100" ng-vis-type="forceNetwork" id="vis-
div" ng-identifier="mainVis"></div> 

 



CIShell Visualization Framework 

Framework – Visualization Component 

<div ng-cns-visual ng-data-field="twitterNetworkTop100" ng-vis-type="forceNetwork" id="vis-
div" ng-identifier="mainVis"></div> 

 

<div ng-cns-visual ng-vis-type=“barVis" ng-component-for="mainVis“ id= "vis-div2" id="vis-
div2“ ng-identifier="mainVis"></div> 

 

0	
   2	
   4	
   6	
  



CIShell Visualization Framework 

Framework – Visualization Component Filtering 

 
<div ng-cns-visual ng-data-field="twitterNetworkTop100" ng-vis-type="forceNetwork" id="vis-
div" ng-identifier="mainVis"></div> 

 

<div ng-cns-visual ng-vis-type=“barVis" ng-component-for="mainVis“ id= "vis-div2" id="vis-
div2“ ng-identifier="mainVis"></div> 

 

0	
   1	
   2	
   3	
  



IVMOOC	
  2016	
  

	
  
	
  

Informa4on	
  Visualiza4on	
  MOOC	
  

Ashish	
  Shendure	
  



IVMOOC 2016 

§  Provides state of the art in 
information visualization, 
teaching the process of 
producing effective visualizations 
that take the needs of users into 
account. 

§  Inaugural IVMOOC launched in 
January 2013, attracted 
participants from more than 100 
countries.  This will be the 4th 
iteration of the course. 

§  Course can be taken for 3 
Indiana University credits as a 
part of MS in Information 
Science, MS and online 
programs in Data Science offered 
by School of Informatics and 
Computing. 

§  Course returns in January 2016, 
spring semester. 

	
  
	
  



Resources 



Why IVMOOC? 

§  Visualization techniques 

§  Learn visualization tools 

§  Self – paced course 

§  Real-world client projects 

§  Certificate and badge  

§  IU Credits and free online course 
	
  
	
  

TOPICAL	
   GEOSPATIAL	
   TEMPORAL	
   NETWORK	
  



Register Today! 



Places	
  &	
  Spaces	
  exhibit	
  

	
  

	
  

Places	
  &	
  Spaces	
  Exhibit	
  

Lisel	
  Record	
  
	
  



Places	
  &	
  Spaces	
  exhibit	
  

The	
  Places	
  &	
  Spaces:	
  
Mapping	
  Science	
  exhibit	
  
showcases	
  outstanding	
  
examples	
  of	
  data	
  
visualizaAons	
  from	
  around	
  
the	
  globe	
  and	
  from	
  diverse	
  
disciplines.	
  

	
  
This	
  year,	
  for	
  the	
  first	
  Ame,	
  
interacAve	
  macroscopes	
  
will	
  be	
  joining	
  science	
  
maps	
  on	
  the	
  exhibit	
  floor.	
  

	
  

	
  

Photograph	
  courtesy	
  of	
  the	
  University	
  of	
  Miami.	
  



Earth	
  

Earth	
  maps	
  real-­‐Ame	
  
weather	
  data	
  onto	
  the	
  
surface	
  of	
  a	
  globe,	
  so	
  one	
  
can	
  explore	
  current	
  
condiAons	
  anywhere	
  on	
  
Earth.	
  

	
  
Explore	
  wind	
  speed	
  at	
  
different	
  alAtudes,	
  
temperature,	
  ocean	
  
condiAons,	
  polluAon	
  levels,	
  
and	
  more.	
  

Cameron	
  Beccario	
  



AcademyScope	
  

The	
  NaAonal	
  Academies	
  of	
  
Sciences,	
  Engineering,	
  and	
  
Medicine	
  are	
  the	
  naAon’s	
  
premier	
  source	
  of	
  advice	
  
on	
  science,	
  technology,	
  
and	
  health	
  policy	
  issues.	
  

	
  
AcademyScope	
  serves	
  as	
  a	
  
navigaAonal	
  guide	
  through	
  
the	
  more	
  than	
  4000	
  
documents	
  the	
  Academies	
  
have	
  published.	
  
NaAonal	
  Academy	
  of	
  Sciences	
  and	
  
Indiana	
  University’s	
  CNS	
  Center	
  



Mapping	
  Global	
  Society	
  

Mapping	
  Global	
  Society	
  
uses	
  local	
  news	
  sources	
  in	
  
more	
  than	
  100	
  languages	
  
to	
  show	
  how	
  countries	
  are	
  
connected	
  via	
  today’s	
  news	
  
stories.	
  

	
  
Countries	
  connected	
  by	
  
arcs	
  are	
  menAoned	
  in	
  
news	
  stories	
  together.	
  

Kalev	
  Leertaru	
  



Char4ng	
  Culture	
  

Char4ng	
  Culture	
  shows	
  
how	
  macroscopes	
  can	
  
bring	
  complex	
  data	
  
paRerns	
  into	
  focus,	
  tracing	
  
life	
  and	
  death	
  locaAons	
  for	
  
more	
  than	
  120,000	
  people	
  
over	
  the	
  last	
  2,600	
  years.	
  	
  

	
  
Birth	
  places	
  are	
  blue	
  and	
  
places	
  of	
  death	
  are	
  red.	
  

Maximillian	
  Schich	
  and	
  Mauro	
  
MarAno	
  



Macroscope	
  Debut	
  

The	
  macroscopes	
  will	
  
be	
  debuAng	
  at	
  the	
  
David	
  J.	
  Senser	
  
Museum	
  at	
  the	
  
Centers	
  for	
  Disease	
  
Control	
  and	
  
Preven4on	
  in	
  Atlanta	
  
this	
  January.	
  
	
  
	
  


