Atlas of Knowledge: Anyone Can Map

Katy Borner

Victor H. Yngve Professor of Information Science
Director, Cyberinfrastructure for Network Science Center
School of Informatics and Computing, Indiana University, USA

Mundaneum Online Art Talk
4pm CET April 22, 2015

Followed by a conversation with specialists
Dr. Andrea Scharnhorst (KNAW-DANS, The Netherlands) and Almila Akdag (KNAW-DANS, The
Netherlands; UCLA, USA)

Language Communities
. | of Twitter

= English
Portuguese
Spanish

B Dutch

B Russian
French
Italian
German
Turkish
Arabic
Swedish
Danish
Finnish
Catalan
Romanian
Norwegian
Lithuanian
Slovak
Czech
Greek
Hungarian
Polish
Slovenian
Albanian
Latvian
Galician
Hebrew
Croatian
Bulgarian

Language Communities of Twitter - Eric Fischer - 2012




Map of Scientific Collaborations from 2005-2009

Olivier H. Beauchesne, 2011. Map of Scientific Collaborations from 2005-2009.

CLicksTREAM MaP
OF SCIENCE

LEGEND
.

Bollen, Johan, Herbert Van de Sompel, Aric Hagberg, Luis M.A. Bettencourt, Ryan Chute, Marko A.
Rodriquez, Lyudmila Balakireva. 2008. A Clickstream Map of Science.




Chemical Research & Development The Counci for Chemical

Research (CCR)
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Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine.
Washington, DC. Courtesy of the Council for Chemical Research.

Ward Shelley . 2011. History of Science Fiction.




Illuminated Diagram Display
on display at the Smithsonian in D

Geographic Map: Where Science Gets Done Science Map: How Scientific Disciplines Relate

Top Five Continents




Science Gets Dou Science Map: How §
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Elinor Ostrom - Nobel Prize in Economic Sciences 2009 Interact
Born: gust 1933, New York. NY. USA

Affiliation at the time of the award: Indiana Uni

Arizona State University, Tempe, AZ, USA

Prize motivation: “for her analysis of economic go

the commons” highlight on the

ghter a topic glo
Field: Economic govemance
ged the conventional wisdom by demonstrating h
¥operty can be successfully managed by local commons without any
| authorities o privatizatio
that topic is studied. Pecpl
butions support the exploration of
publication output by selected Noble
[aureates and particutar lines of
research using MEDLINE data from
2000-2009.

View All

Keyword Search

Mapping Science Exhibit on display at MEDIA X, Stanford University
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s maps on a touch table at the International Conferen erformance
Computing, Networking, Storage, and Analy. Orleans, November 16-21, 2014

s timeline from the Atlas of Science on display at the Mundaneum
zium
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Ingo Gunther's Wotldprocessor globe design on display at the Giant Geo Cosmos OLED
Display at the Museum of Emerging Science and Innovation in Tokyo, Japan

Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months 12
coaches, 300 m long Opening was on April 23, 2009 by German Chancellor Merkel




e

Maps are available for sale and the exhibit can be hosted by anyone.




Empowering Anyone to Visualize STI

The Information Visualization MOOC

Descriptive &
Predictive
Models

Terra bytes of data

Identify trends



Information Visualization MOOC 2 moiana universiry. G9CNS fr ]

Overview

This course provides an overview about the state of the art
in information visualization. It teaches the process of
producing effective visualizations that take the needs of
users into account.

The course can be taken for three Indiana University credits
as part of the Online Data S m, as part of the
Information and Library Science M.S. program, and as part
of the online Data Science M.S. Program offered by the
School of Informatics and Computing. Students seeking
enroliment information should contact Rhonda Spencer at
812-855-2018, @indiana.edu or

datasci@ind

Among other topics, the course covers: 0
egister for Course

o Data analysis algorithms that enable extraction of
patterns and trends in data

e Major temporal, geospatial, topical, and network
visualization techniques

® Discussions of systems that drive research and
development.

Register for free at http://ivmooc.cns.iu.edu. Class restarted in January 13, 2015.

Information Visualization M IVMooC.Cl

Already registered? Click here to go to the course.
Forgot your password? Click here to reset it.

The Information Visualization MOOC
Ivmooc.cns.iu.edu

@)

(o]

Exterior Color (Linear) Area (Linear) dents from ~100 countries

count count

370+ faculty members
#ivmooc
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Course Schedule

Part 1: Theory and Hands-On

¢ Session 1 — Workflow Design and Visualization Framework
¢ Session 2 — “When:” Temporal Data

¢ Session 3 — “Where:” Geospatial Data
¢ Session 4 — “What:” Topical Data
Mid-Term

¢ Session 5 — “With Whom:” Trees

¢ Session 6 — “With Whom:” Networks
e Session 7 — Dynamic Visualizations and Deployment
Final Exam

Part 2: Students work in teams on client projects.

Final grade is based on Class Participation (10%), Midterm (30%), Final Exam
(30%), and Client Project(30%).

21

Books Used in the IVMOOC

INSIGHTS

Teaches timely Teaches timeless knowledge:
knowledge: Visualization framework—
Advanced algorithms, exemplified using generic
tools, and hands-on visualization examples and
workflows. pioneering visualizations.

22
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Course Schedule

Part 1: Theory and Hands-On

¢ Session 1 — Workflow Design and Visualization Framework
¢ Session 2 — “When:” Temporal Data

¢ Session 3 — “Where:” Geospatial Data
¢ Session 4 — “What:” Topical Data
Mid-Term

¢ Session 5 — “With Whom:” Trees

¢ Session 6 — “With Whom:” Networks
e Session 7 — Dynamic Visualizations and Deployment
Final Exam

Top Studen;
2015
8

Part 2: Students work in teams on client projects.

Final grade is based on Class Participation (10%), Midterm (30%), Final Exam
(30%), and Client Project(30%).

23

Course Schedule

Part 1: Theory and Hands-On

* Session 1 - Workflow Design and Visualization Framework
* Session 2 — “When:” Temporal Data

e Session 3 — “Where:” Geospatial Data
e Session 4 — “What:” Topical Data
Mid-Term

* Session 5 —“With Whom:” Trees

e Session 6 — “With Whom:” Networks
* Session 7 — Dynamic Visualizations and Deployment
Final Exam

- 5
1WMC 3
Top Student

Part 2: Students work in teams on client projects.

Final grade is based on Class Participation (10%), Midterm (30%), Final Exam
(30%), and Client Project(30%).

24
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Needs-Driven Workflow Design

DEPLOY
. - B Validation
k ) A Interpretation
X L -
Stakeholders Visually
encode
l data
Types and levels of analysis determine I A
data, algorithms & parameters, and Overlay
deployment data
| | [N
Select A
visualiz.
Data % —>B _> type
READ ANALYZE VISUALIZE 5
Needs-Driven Workflow Design
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i . Validation
k _') A Interpretation - P
1 L - X B o
Stakeholders Visually e . g
encode S ,w—“ii
l data o h
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data, algorithms & parameters, and Overlay % ..,.;’ f"'
deployment data L o4
1 I N e ‘,\‘
Select
visualiz. B )
Data% —>B —_— type v g#‘
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Load One File and Run Many Analyses and Visualizations

Times Publication City of Country Journal Title Title Subject Authors
Cited Year Publisher (Full) Category
12 2011 NEW YORK USA COMMUNICA Plug-and-Play Computer Borner, K
TIONSOF  Macroscopes Science
THE ACM
18 2010 MALDEN USA CTS- Advancing the Science of Research & Falk-Krzesinski, HJ|Borner,
CLINICAL Team Science Experimental K|Contractor, N|Fiore, SM|Hall,
AND Medicine KL|Keyton, J|Spring, B|Stokols,
TRANSLATIO D|Trochim, W|Uzzi, B
NAL
SCIENCE
13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems  Cell Biology Borner, K|Contractor, N|Falk-
TRANSLATIO Perspective for the |Research & Krzesinski, HJ|Fiore, SM|Hall,
NAL Science of Team Science Experimental KL|Keyton, J|Spring, B|Stokols,
MEDICINE Medicine D|Trochim, W|Uzzi, B
Statistical Analysis—p. 44 Temporal Burst Analysis—p. 48 Geospatial Analysis—p. 52 Geospatial Analysis—p. 52
Location Count | #Citations .é %
Netherlands B m - .
United States 9 318 _.—
Germany n 3% l_
United Kingdom 1 2 .'='

Load One File and Run Many Analyses and Visualizations

Times Publication City of Country Journal Title Title Subject

Cited Year Publisher (Full) Category

12 2011 NEW YORK USA COMMUNICA Plug-and-Play Computer
TIONS OF Macroscopes Science
THE ACM

18 2010 MALDEN USA CTS- Advancing the Science of Research &
CLINICAL Team Science Experimental
AND Medicine
TRANSLATIO
NAL
SCIENCE

13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems  Cell Biology
TRANSLATIO Perspective for the |Research &
NAL Science of Team Science Experimental
MEDICINE Medicine

Topical Analysis—p. 56 Paper itation Network—p. 60 Bi-Modal Network—p. 60

Authors

Borner, K

Falk-Krzesinski, HJ|Borner,
K|Contractor, N|Fiore, SM|Hall,
KL|Keyton, J|Spring, B|Stokols,
D|Trochim, W|Uzzi, B

Borner, K|Contractor, N|Falk-
Krzesinski, HJ|Fiore, SM|Hall,
KL|Keyton, J|Spring, B|Stokols,
D|Trochim, W|Uzzi, B

Co-author and
many other
bi-modal networks.

28
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Course Schedule

Part 1: Theory and Hands-On

¢ Session 1 — Workflow Design and Visualization Framework
¢ Session 2 — “When:” Temporal Data

¢ Session 3 — “Where:” Geospatial Data
¢ Session 4 — “What:” Topical Data
Mid-Term

e Session 5 — “With Whom:” Trees

¢ Session 6 — “With Whom:” Networks
e Session 7 — Dynamic Visualizations and Deployment
Final Exam

Part 2: Students work in teams on client projects.

Final grade is based on Class Participation (10%), Midterm (30%), Final Exam
(30%), and Client Project(30%).

Visualization Frameworks

15



How to Classify Different Visualizations?

By
* User insight needs?

User task types?

¢ Data to be visualized?
¢ Data transformation?

* Visualization technique?
* Visual mapping transformation?

* Interaction techniques?

e Or?

= -' See page 5

MICRO: Individual Level MESO: Local Level MACRO: Global Level
about 1-1,000 records about 1,001-100,000 records more than 100,000 records
page 6 page 8 page 10
PP N - N
TYPES TR NER AT Hﬁﬂm
Statistical Analysis
page 44 Productvie
= i Knowledge olfussan
it life sciences.
. Y f research
= - : teams
: page10s
WHEN:
Temporal Analysis
page 48
———— procesies
o page 95
WHERE:
Geospatial Analysis
page 52 cetiphone
po—— s usag
4 e
% "-f
‘*\A\‘,.‘—\
WIHAT:‘ Evolving &
Topical Analysis patent Product.
page 56 = »?:w;gs Froductspace
- == compa %= e,
= o T iy
ool e o e - ’
WITH WHOM: -
Network Analysis
page 60 world Electronic and world-wide
Finance new media art halarly
'R Corporation & s collaboration
y'\ 4\(. & page 133 networks
S page 7 page 157

32
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Insight Need Types Data Scale Types
page 26 page 28
- categorize/cluster + nominal
~- order/rank/sort - ordinal
- distributions - interval

(also outliers, gaps) - ratio
- comparisons
- trends

(process and time)
- geospatial
= compositions

(also of text)
- correlations/relationships

{ See page 24

Visualization Types
page 30

+ table

- chart

- graph

- map

- network layout

Graphic Symbol Types
page 32
+ geometric symbols
point
line
area
surface
volume
- linguistic symbols
text
numerals
punctuation marks
- pictorial symbols
images
icons
statistical glyphs

Graphic Variable Types
page 34
« spatial
position
- retinal
form
color
optics
motion

Interaction Types
page 26

« overview

- zoom

- search and locate
- filter

- details-on-demand
- history

- extract

« linkand brush

- projection

- distortion

Basic Task Types

Bertin, 1967 Wehrend Few, 2004
& Lewis,
1996
selection categorize
order rank ranking
distribution  distribution
compare nominal
comparison
& deviation
time series
geospatial
quantity part-to-
whole
association correlate correlation
34 See page 26

Yau, 2011 Rendgen &  Frankel,
Wiedemann, 2012
2012
category
differences compare
and
contrast
patterns time process
over time and time
spatial location
relations
proportions form and
structure

relationships  hierarchy

Tool: Many  Tool: Chart | Borner,
Eyes Chooser 2014
categorize/
cluster
table order/rank/
sort
distribution | distributions
(also outliers,
gaps)
compare comparison | comparisons
data values
track rises trend trends
and falls (process and
over time time)
generate geospatial
maps
see parts composition | compositions
of whole, (also of text)
analyze text
relations relationship | correlations/
between relationships
data points

17



Insight Need Types
page 26

« categorize/cluster
nk/sort
distributions

(also outliers, gaps)
C sons

elations/relationship

Data Scale Types
page 28
+ nomina
- ordinal
- interval

- ratio

2 See page 24

Visualization Types
page 30

« table

- graph
- map
- network layout

Graphic Symbol Types
page 32

+ geometric symbois

punctuation marks

cons

statistical glyphs

Graphic Variable Types
page 34
+ spatial

position

- retinal

color
optics

motion

Interaction Types
page 26
+ overview

- Zoom

- search and locate

Visualization Types (Reference Systems)

1. Charts: No reference system—e.g., Wordle.com, pie charts

2. Tables: Categorical axes that can be selected, reordered; cells
can be color coded and might contain proportional symbols.
Special kind of graph.

3. Graphs: Quantitative or qualitative (categorical) axes.
Timelines, bar graphs, scatter plots.

4. Geospatial maps: Use latitude and longitude reference
system. World or city maps.

5. Network layouts: Node position might depends on node
attributes or node similarity. Trees: hierarchies, taxonomies,
genealogies. Networks: social networks, migration flows.

18



Types
Insight Need Types DataScale Types | Visualization Types | Graphic Symbol Types | Graphic Variable Typeq Interaction Types
page 26 page 28 page30 page 32 page 34 page 26
- categorize/cluster + nominal « table + geometric symbols « spatial + overview
- order/rank/sort - ordinal - chart point position - zoom
- distributions - interval - graph line - retinal - search and locate
(also outliers, gaps) - ratio - map area form - filter
- comparisons - network layout surace color « details-on-demand
- trends volume optics « history
(process and time) i Imgm?nc symbols motion - extract
tex "
¢ o
2 punctuation marks T
(also of text) & - distortion
. lations/relationships pEihialymtos
COMElRIS P images
icons
statistical glyphs
i See page 25 37
Graphic Variable Types Versus Graphic Symbol Types
Geometric Symbols
Point Line | Area
x quantitative . - A
] )
|
. Ta] '] 5 -t | N
B | |
& ' - . —— e a
1 A x H
z quantitative //,
size [auarurane|
NA (Not Applicable) | | I I I = B . . .
s | i | a4 |
) 8 b bl e a s e s
Rotation quantitative 1
h | / / ~ = u ‘ ‘
£ —
[ cumoture Laantae| - | ( ( ( ( P D D d ) ()
g Angle pomme | V l/ I/ I/ |— P D D E O
= CCCCOIPFED DO
S S e [T —
I = . :
3 ecccececes[ [ ]]]]HNGNGNGE
= EE e S T —
{ See page 36 38
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Graphic Variable Types Versus Graphic Symbol Types
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Cyberinfras|
Netwaork Sc

Sci2 Tool — OSGI/CIShell-based Macroscope

Download for free at http://sci2.cns.iu.edu

U % i Tool sleEs
se File Data Preparation  Preprocessing  Analysis Modeling Visualization Help
=0|m =0
* Menu to read data, run . Consol i Data Worager| = 0
. Welcome to the Science of Science Tool (S¢). [ ¥ Directory Tree - Pref]
algorlthms, The development of this toal is supported in part by the Cybarinfrastructure for |

MNetwork Science center and the School of Library and Information Science atIndiana | =
University, the National Science Foundation under Grant No. SBE-0736111 and

. conSOIe to see work |Og, S-0715303, and the James S. McDonnell Foundation. See Science of Science
. Cyberi portal (http:fiscishis.indi for more
references to seminal works.
Primary investigatars are Katy Bémer, Indiana University and Kevin W. Boyack, SciTech

° Data Manager tO Select, Vier Stnslzglu]rlc"ﬂ'\rS(lxttm\wasﬂevzlupzdhyMl(ahW‘lmrltrrmrr,RuneHJ.Duh:h:\r_=
save loaded, simulated, or e =5
derived datasets.

Remove From List | 7] Remove completed automatically | Remove all completed |
¢ Scheduler to see status of (m]
algorithm execution. | Algorthm Nome oate Tine % ol

¥ Resd Directory Hierarchy  08/15/2010 070217 PM e

All workflows are recorded into a log file (see /sci2/logs/...), and can be re-run for
easy replication. If errors occur, they are saved in a error log to ease bug reporting.
All algorithms are documented online; workflows are given in Sci2 Manual at
http://sci2.wiki.cns.iu.edu

40
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@ l NS Cyberinfrastructure for
Network Science Center

Download for free at http:/sci2.cns.iu.edu
G Sci2 Tool =10 x|
File DataPreparation | Preprocessing Analysis Modeling Visualization R Help
Doomoe| 2o 3 = 51 i ot Manager]| © werkfw anager| =]
PETICS ST vorme U
.......... Geospatial » 2|l =[] 151 Data: C: Wsers\Katy'\Desktop|A-TOOLS\sa2-v 1. 1-bx
Extract Co-Occurrence  Topical » pd. B ,P 361 Unique 1SI Records
Implementer(s): Tmoth 2 i N
fintegrator(s): Tmothy | [}  Extract Top Nodes ® .E{Wacd c Amher etwork
Bocumentation: Extract Nodes Above or Below Value IR Network with degree attribute added to nog
Ihttp:/ /wiki.cns.iu.edu/display/CISHI  pelete Isolates E5] Author information
fork Firart Ton Frines
Exiract co- [ A =loix|
g‘"gememf File DataPreparation Preprocessing | Analysis Modeling Visualization R Help
grator i s s
poaumenta | 2 consale| deneal 1 = 59 1 Data anager | ) Workfiow enager | ==
P/ /Wi ears = 1
%28Text | Topicd  » | E|||| EREs ]SIDala:C:VJsers\Karv\DESktcp\,-\rTOOLS\soZru1.H:ul
—
4
e T S 5 xi
e Fomasi g:ﬂ]rat Fle DataPreparation Preprocessing Analysis Modeling | Visualizaton R Help
"""""" cumer - - - -
Plode Degre ht:‘p:ﬂ =] ‘ ?"Hdd : B || 41 Data Manager | € Workflow M‘,,.agg‘ =7
lor empor:
B scheai ... [T Geospatal » | Al|[ = E 151 pate: c:\users\aty\esktopia-TooLS\sa2-v1. 1-bn
Extract Co-Occurrence Network was selected. Topical b =7 361 Unique ISI Records
implementer(s): Timothy Kelley Networks > IR B
fnteorator(s): Tinothy Kelley .
Pocumentation: Gephi to noc
http:/ [wiki.cns.iuv.edu/display/CISHELL [Extract+Co-Occurrence +Het
fork. Radial Tree/Graph (prefuse alpha)
---------- Radial Tree /Graph with Annotation (prefuse beta)
Extract Co-Author Netwark was selected.
fImplementer(s): Timothy Kelley
lIntegrator(s): Tmothy Kelley
Euu.wr}eﬂta‘?wn: — A th A Force Directed with Annotation (prefuse beta)
ttp:/ [wiki.cns.iv.edu/display/CISHELL /Extract+Co-Author+Netwol Fruch "
%028Text + Files%29 e evior] ity Anriot=ton (prefuse befe) 21

Cyberinfrastri
Network Science

OSGi & CIShell Support the Plug-and-Play of Algorithms

e ClIShell (http://cishell.org) is an open source software specification for the integration
and utilization of datasets, algorithms, and tools.

* It extends the Open Services Gateway Initiative (OSGi) (http://osgi.org), a
standardized, component oriented, computing environment for networked services
widely used in industry since more than 10 years.

e Specifically, CIShell provides “sockets” into which existing and new datasets,
algorithms, and tools can be plugged using a wizard-driven process.

Developers

o . . Users

1
0 f ‘
A !, ’ i i
-.'ﬂ M | Workflow
EEC IShalK—D>

M le..q.! %NWB Tool Workflow
PN
4

Sci2 Tool

CiShell Wizar(_js

Cishell

2




@ ' NS Cyberinfrastructure for
Network Science Center

> .
D o ©C Powered
&9 EpiC Tool =@
| File [ C Modeling i lizati R Help
] Consale © E9iC Tool = O || 3% Data Manager =0
iC Tool
| Welcome to the Ep File P et - . [n of epidemic processes. =
The EpiC project (i =) ¢ Create a compartmental model 07-004 award. The
primary investigatd erman.
Weld Ed mpartmental model ng, 3
The EpiC tool was k, Joseph Bit
Chin Hua Kong, and Russell J. Duhon.
EpiC uses the Cy ture Shell (http://cishell.ofl [Simylation | Visualization R Help [T
Network Science Center (http://cns.slis.indiana.edu) at
Single-Population
Please cite as follows:
EpiC Team. (2009). EpiC Tool. Indiana University, https/, en of
i A-07-
el
B Scheduler R Help
| — ) T — Line Graph I
| Remove From List | [ | Remove completed automatically | Remove all comp J
Los i Al ) L -
[R] Help
! Algorithm Name Date Time % Complete Create an R Instance
f
U
|

@CNS N Client-side V|suaI|zat|9n framework
- e Fi Cenker uses HTML5, Javascript, and SVG.

Perecav Proportional Symbol Map

Kasamgran

E—

®
=

Developed for NIH by CNS and NETE. Responsive design.
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' N S Cyberinfrastructure for
Network Science Center

“ ETE AV Proportional Symbol Map
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' N S Cyberinfrastructure for
Network Science Center
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' N S Cyberinfrastructure for
Network Science Center

Reretav

Proportional Symbol Map

en P Exter

ns - Larry E. Humes, Bern
4 AM EST

ANALYZER | VISUALIZER
L4 “hieiena- i | A i Sault Sainte Manie-
L] °
South Dakota Minneapoliffy wiscond
: ° Y
) ning L}
L) L] b
® RieE @ LIPS
heydbe- Oomahd@®
Salt Lake Cloy@) L e
L oy @ e -y, gy
; =
o " U",It,.Ed St.tei. ® g ...“13 :
] Mi i (]
L kentuc®
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Topic Analysis - Map of Science
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@ ' NS Cyberinfrastructure for
Network Science Center

® Topic Analysis - Map of Science
“ ETE AV Generated from Publications for top 20 pr - Jeffrey R. Alberts, Larry E. Humes. Bernice A
ANALYZER | VISUALIZER Pe do and 9 others. Generated by 1
A
SOIL ANALYSIS
Latitude: -39
Longitud
Subdiscipline: 3
~LEGEND /INFO = |
Total Awards How To Read This Map .
$69.8M This map is a visual representation of 554 sub-disciplines within
$34.1M 13 disciplines of science and their relationships to one another
shc
$16.4M Ovjermp this visualization is dr:
dataset's journals to the underlying sub-discipline(s) those
journals contain. Mapped sub-disciplines are shown with size
relative to the number of matching journals and color from the
discipline. - 9
Course Schedule
Part 1: Theory and Hands-On
¢ Session 1 — Workflow Design and Visualization Framework
e Session 2 — “When:” Temporal Data
e Session 3 — “Where:” Geospatial Data VISUAL
e Session 4 — “What:” Topical Data NSIGHT
Mid-Term
* Session 5 - “With Whom:” Trees
* Session 6 — “With Whom:” Networks
* Session 7 — Dynamic Visualizations and Deployment SONS S
Final Exam
Part 2: Students work in teams on client projects.
Final grade is based on Class Participation (10%), Midterm (30%), Final Exam
(30%), and Client Project(30%).
50
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Last 7 Weeks: Students Work in Teams With Clients

Information Visualization MOOC 2015 INDIANA UNIVERSITY (€5

Client Projects

AIDS as a Global Media Event

Client Name: Viadimir Cajkovac

Project Description (goal/scientific or practical value):

AIDS has radically transformed the world and become the focus of interdisciplinary study and research from a medical, cultural, and
media-historical perspective. Over the past 30 years, the German Hygiene Museum in Dresden has collected numerous items
-predominantly posters- which have been used in the media campaign to combat the epidemic. It is the world's largest collection of
AIDS posters with over 9,000 specimens from 147 countries.

The goal of the project is to visualize the distribution of symbols, gestures, and topics addressed in the posters through space and

time so that other researchers and members of the public can understand the development of the cultural response to the AIDs
epidemic.

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

Results of 2013 client projects can be found in the
Visual Insights book here.

Chapter 8 - Case Studies ... s i B D
Understanding the Diffiicinn af Man-Fmarcancu Call Guetame 2R
Examining the Succe THE DIFFUSION OF 311
Using Point of View ( :‘:,‘:":_... i i bty ""'1’,.'1,“"“ M
Phylet: An Interactly oot R
Isis: Mapping the Ge By PoPULATION

= ig Researchers accurately predicted that larger cities would adopt 31) systems. Fluﬂ\ -adoptions: Average city populations:
Visualizing the Impa; e e T S e mairs v ” 183

ot 50008 week
(11 cities use 311 at the county leved) L

umu.u

San . %
Franch samenta D'@ sk
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POV Education Dashboard

Summed Student Writing Activities
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One Hundred Years of Isis

David E. Hubbard (Texas A&M University), Anouk Lang (University of Strathclyde), Kathleen Reed (Vancouver Island University),
Anelise Hanson Shrout (Davidson College) and Lyndsay D. Troyer (Colorado State University)

Changes in Isis Authorship:
1913-1937 to 1988-2012.

This map and chart show

of 26 years each: 10131637
and 1988-2012.

Courtiries and states tnted bown
had a greater number of arlicles
published in the 1913-1637 pariod, whie
those tinted green had a greater number
published in the 1568-2012 pericd.

‘Germany and the United States experienced the most
eatreme shifts in authorship. Authors located in Garmany . - A Y
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We work closely with
clients to provide
custom-made data,
visualization, and
software solutions
B Latest News B upcoming Events
OpenDataand Open [ NSHESSENSSNN Put your money PY=1 Katy Borer attends
Code for B:g Science T » where your citations PIUG 2013 Northeast
of Science Studies = [ oreieproposelfora Conference
- new funding system 1043 Kory Benar pressas)
(webshe accessed st i
9/05/13)
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TEDxBloomington p== in January of 2014 custom-made data.
) visualization. and
software solutions
All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides will soon be at http://cns.iu.edu/docs/presentations
CNS Facebook: http://www.facebook.com/cnscenter
Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience
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