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Places & Spaces: Mapping Science Exhibit, online at http://scimaps.org

By
* Userinsight needs?

* User task types?

* Data to be visualized?
e Data transformation?

* Visualization technique? ™
* Visual mapping transformation?

* Interaction techniques?

e Or?




Different Question Types

Descriptive &
Predictive
Models

Terabytes of data

Identify trends

Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro
Individual Level




Tasks

LEVELS

MICRO: Individual Level
about 11,000 records
page 6

i i

MESO: Local Level
about 1,001-100,000 records
page 8

MACRO: Global Level
mare than 100,000 records
page 10
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Needs-Driven Workflow Design
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Needs-Driven Workflow Design
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Insight Need Types DataScaleTypes | Visualization Types | Graphic Symbol Types | Graphic Variable Types | Interaction Types
page 26 page 28 page30 page 32 page34 page 26
- cateqgorize/custer - nominal - table - geometric symbols | - spatial - DVEIViEw
- order/rank/sort - ordinal - chart point position - Zoom
- distributions - Tnterval - graph line - retinal - search and locate

(also autliers, gaps) « ratio « map area form « filter
- CoOmparisons - network layout surface color - details-on-demand
- trends ~ volume optics « history

{process and time) - linguistic symbals motion - extract
- geospatial text B - link and brush

2 numarals EcE

+ compositions - projection

2 punctuation marks :

(also of text) - distortion

| bR - pictorial symbols
- correlations/relationships S
icons
statistical glyphs

5 See page 24




{ See page 24

ask Types
Bertin, 1967 Wehrend Few,2004  Yau, 2011 Rendgen&  Frankel, | Tool: Many  Tool: Chart | Borner,
& Lewis, Wiedemann, 2012 Eyes Chooser 2014
1996 2012
selection categorize category categorize/
cluster
order rank ranking table order/rank/
sort
distribution  distribution distribution | distributions
(also outliers,
gaps)
compare nominal differences compare | compare comparison | comparisons
comparison and data values
&deviation contrast
time series  patterns time process | trackrises trend trends
over time andtime | andfalls (process and
overtime time)
geospatial spatial location generate geospatial
relations maps
quantity part-to- proportions formand | see parts composition | compositions
whole structure | of whole, (also of text)
analyze text
association correlate correlation relationships  hierarchy relations relationship | correlations/
between relationships
data points
11
Insight Nead Types DataScale Types | Visualization Types} Graphic Symbol Types | Graphic Variable Types | Interaction Types
page 26 page 28 page 30 page 32 page 34 page 26
- cateqgorize/duster - nominal - table - geometric symbols | - spatial - overview
- order/rank/sort - ordinal - chart point position - Zoom
- distributions - Tnterval - graph line - retinal - search and locate
(also autliers, gaps) « ratio « map area form - filter
- CoOmparisons - network layout surface color - details-on-demand
- trends ~volume optics + history
{process and time) 1 l'm_;”'ft“: symbols motion - extract
- geospatial ‘E_x' B - link and brush
7 = numerals o
+ compositions + projection
coy a punctuation marks 5
(also of text) W - distortion
i araiets i - pictorial symbols
- correlations/relationships S
icons
statistical glyphs




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 graphs: Node position might depends on node
attributes or node similarity. Tree graphs: hierarchies,
taxonomies, genealogies. Networks: social networks,
migration flows.

IVMOOC App — More than 60 visualizations

The “IVMOOC Flashcards” app can be downloaded from Google
Play and Apple iOS stores.

h} Google Play ivmooc “
IVMOOC Flashcards IVMOOC Flashcards
Studio Cypher  Education . Studio Cypher Education
€ Everyone € Everyone
IVMOOC m IVMOOC m
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Insight Nead Types
page 26
- categorize/cluster
- order/rank/sort
- distributions
(also outliers, gaps)
+ Ccomparisons
- rends
{process and time)
- geospatial
+ compositions
{also of text)
- correlations/relationships

Data Scale Types
page 28

- nominal

- ordinal

- interval

» ratio

{ See page 24

Visualization Framework

Visualization Types
page 30

- table

- chart

- graph

-« map

- network layout

Graphic Symbol Types
page 32
- geometric symbols
point
line
area
surface
volume
- linguistic symbals
text
numaerals
punctuation marks
- pictorial symbals
images
icons

statistical glyphs

Graphic Variable Types
page 34
- spatial
position
= retinal
form
color
optics
mation

Interaction Types
page 26

- overview

- zoom

+ search and locate
- filter

- detzils-on-demand
- history

- extract

- link and brush

- projection

- distortion

Graphic Variable Types Versus Graphic Symbol Types
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Graphic Variable Types Versus Graphic Symbol Types
= = 5 — = = it s | e
= u b % L -
= . . i i _
- == | | 1 I I' «n B . n ﬁt* J— ER - m st
= [ ] K aeiw DAl +vw e ow o wn OO
=, |/ /e mms s dle~ "\ mmEn i -
il (T (CC°DDON v v 4«
" i Fvi-l-LIP*DD O
i CLC EOF i)
= . Il i 44
| i ] - - see®n i i
e “"‘"| ..... 'l T i N N -
- - 7 EE I 5 <
£ |5
= <IN EEEEE
= NEINE »
i T SRy~ = ~ =~ v »
= FFE e E R e R O e p—————_—
= L B | 2 B I
17

@ IVMOOC 2016

Information Visualization MOOC ivmooc.cngigh eit]

Register for free: http://ivmooc.cns.iu.edu. Class restarts Jan 10, 2017.




The Information Visualization MOOC
ivmooc.cns.iu.edu

o]

Exterior Color (Linear) Area (Linear)

count

Students from ~100 countries
sa7 370+ faculty members
#ivmooc

count

1

Books Used in the IVMOOC

VISUAL
NSIGHT

AN

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

workflows. pioneering visualizations.

20




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

Top Student

Information Visualization MOOC

Mid-Term Sy
* Session 5 — “With Whom:” Trees "
* Session 6 — “With Whom:” Networks
* 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
Times Publication  City of Publisher Country Journal Title  Title Subject Category Authors
Cited  Year (Full)
12 2011 NEW YORK USA COMMUNICATI Plug-and-Play Macroscopes Computer Science Borner, K
ONS OF THE
ACM
18 2010 MALDEN USA CTS-CLINICAL  Advancing the Science of ~ Research & Falk-Krzesinski, HJ | Borner,
AND Team Science Experimental K|Contractor, N|Fiore, SM|Hall,
TRANSLATIONA Medicine KL|Keyton, J|Spring, B|Stokols,
L SCIENCE D|Trochim, W|Uzzi, B
13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology Borner, K| Contractor, N|Falk-
TRANSLATIONA Perspective for the Science |Research & Krzesinski, HJ | Fiore, SM|Hall,
L MEDICINE of Team Science Experimental KL|Keyton, J|Spring, B|Stokols,
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 3
&
Netherlands B 92 =
United States 9 38
Germany mn 3%
United Kingdom 1 2
22
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Load One File and Run Many Analyses and Visualizations

Times Publication  City of Publisher Country Journal Title  Title Subject Category Authors

Cited  Year (Full)

12 2011 NEW YORK USA COMMUNICATI Plug-and-Play Macroscopes Computer Science Borner, K
ONS OF THE
ACM

18 2010 MALDEN USA CTS-CLINICAL  Advancing the Science of ~ Research & Falk-Krzesinski, HJ | Borner,
AND Team Science Experimental K|Contractor, N|Fiore, SM|Hall,
TRANSLATIONA Medicine KL|Keyton, J|Spring, B|Stokols,
L SCIENCE D|Trochim, W|Uzzi, B

13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology Borner, K| Contractor, N|Falk-
TRANSLATIONA Perspective for the Science |Research & Krzesinski, HJ | Fiore, SM|Hall,
L MEDICINE of Team Science Experimental KL|Keyton, J|Spring, B|Stokols,

Medicine D|Trochim, W|Uzzi, B
Topical Analysis—p. 56 Paper Citation Network—p. 60 Bi-Modal Network-p. 60

Co-author and
many other
bi-modal networks.

|
J10ERRNAS

118
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@ ' N S Cyberinfrastructure for
Network Science Center

Sci2 Tool Interface Components
Download tool for free at http://sci2.cns.iu.edu

=Y
File DataPreparation | Preprocessing Analysis Modeling  Visualization R Help

I = 5 =
2 consale e =2 “?.‘A’ Data Manager | £} Workfiow Manager =]
I— Temporal » 1 |L < ‘ |
TS yery DOt
Geospatial ﬂ 151 Data: C:'\Jsers'Katy \Desktop\A-TOOLS sci2-v1, 1-
Extract Co-Occurrence | Topieal b . 361 Unique ISI Records
mplementer(s): Timoth . Extracted Co-Authorship Network
Integrator(s): Timothy b b E¥leos T ey . 2
Documentation: Extract Nodes Above or Below Yalue ]
http:/ fwiki.cns.iu.edu/display/CISHI  Delate solates “ [ Author information
fork Futract Ton Fdoes
Extract Co- [ aaa] I [ 3}
mgemigti File DataPreparation Preprocessing | Analysis Modeling Visuslization R Help
ntegrator -
Pt | & conscle| ol : = B 128 Date Marager | 3 Workfiow Marager =0
P/ Wi T o THEr TS t
9/628Text g i Taid v 2\ =-E1 15t pata: C:U.lsersVGWDEsktcp\A:FOOLS\stNLH:-‘
R N —
nput Parar G2 sciz Tool =gl x|
[l Format b teorat e Data Preparation | Breprocessing ) Analysis Modeing | Visugiztion| IR Help
de D 3 3 =
DEE T =] Consde| _l?enera\ T O || %} Data Manager i £ workfiow Managar‘ (]
IO T T copup —pn g Smporey
B scheds ... 7 H easpatial *+ | 21||[ = E 151 Data: €:\usersikaty \pesktop\a-ToOLS\sa2-v1. 1-by
Fxtract Co-Occurrence Network was selected. Topical 3 =) D 361 Unique ISI Records
fmpiementer(s): Tmothy Kelley g cuess )
integrator(s): Timothy Kelley s
Documentation: Gephi led to not
http:/ /wiki.cns.iu.edu/display/CISHELL /Extract +C Net
lork Radial Tree/Graph (prefuse alpha)
- ” . i Radial Tree/Graph with Annotation (prefuse beta)
E Co-Author Network was selected. i :
firphementor (s): Tamothy key et i s e
[ntegrator(s): Timothy Kelley [ree Mapiprefuse beta)
2ucun}el‘nta iy p i i Force Directed with Annotation (prefuse beta)
ttp:/ /wiki.cns.iv.edu/display /CISHELL /Extract +Co-Author+Network ¢ oo fn 00 b0 o bets
o/, 28 Texct + Files%/29 o Eendn e Ame b eien ben)
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APractical Guide to Making Serse of Data

We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Research B Latest News B Upcoming Events

Open Dataand Open  NENESSHENSEE Put your money PYag Kty Borner attends
Code for Big Science E = » where your citations 1 PIUG 2013 Northeast

f Science Studies = - are: a proposal for a Conference
new funding system 1013 Katy Bomer presents Mapping
(website accessed Science Exhibic st WSS
9/0sIay 1015  Ted Polley & Google Te
vel i reach 15 Ted Polley & Google Team
B Development B Outreac present VMOOC at EDUCAUSE

Behind the scenes of
the design and
development of
AcademysScope

B Videos

IGRRTET Watch Katy Borner's
L_= full presentation from
TEDxBloomington

7 See some of the most
= fascinating data
visualizations

S in the world.

B Teaching

Successful VMOOC
m will be offered again
of 2% in January of 2014

1022 Katy Borner presents at the
SCIELO 15 Years Conference

B Our Products

We work closely with

{ \ clients to provide
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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