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Map of Scientific Collaborations from 2005-2009

Computed Using Data from Elsevier's Scopus

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




DEATH & TAXES

V.5 Death and Taxes 2009 - Jess Bachman - 2009




Examining the Evolution & Distribution of Patent Classifications

Managing Growing Patent Portfolios

Organizations, businesses, and individuals rely on patents to protect their
intellectual property and business models. As market competition increases,
patenting innovation and intellectual property rights becomes ever more
important.

Managing the staggering number of patents demands new tools and
methodologies. Grouping patents by their classifications offers an ideal
resolution for better understanding how intellectual borders are established
and change over time,

The charts below show the annual number of patents granted from January 1,

1976 to December 31, 2002 in the United States Patent and Trademark Office
(USPTO) patent archive; slow and fast growing patent classes; the top 10 fast
growing patent subclasses; and two evolving patent portfolios.
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The Structure and Evolution of the Patent Space

The United States Patent and Trademark Office assigns each patent to one of
more than 450 classes covering broad application domains. For example,
class 514 encompasses all patents dealing with ‘Drug, Bio-Affecting and Body
Treating Compositions.” Classes are further broken down by subclasses that
have hierarchical associations. As one example, class 455 features subclass
99 entitled "with vehicle."

The top 10 fast growing patent classes for 1998-2002 are listed together with
the number of patents granted. Most come from the ‘Computer and
Communications’ and the ‘Drugs and Medical’ area.
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The evolving hierarchical structure of patent classes and their sizes is represented using
treemaps, a space-filling visualization technique developed by Ben Shneiderman at the
University of Maryland. A treemap presents a hierarchy as a collection of nested
rectangles —demarcating a parent-child relationship between nodes by nesting the child
within the parent rectangle. The size and color of each rectangle represent certain
attributes of the nodes.

Here, each rectangle represents a class and the area size denotes the total number of
patents in that class. The rectangle’s color corresponds to percentage increase (green) or
decrease (red) in the number of patents granted in that class fram the previous interval.

Top-10 Subclasses

Class
514
438
435
424
428
257
395
345

359
365

Title
Drug, Bio-Affecting and Body Treating Compositions

Semiconductor Device Manufacturing:Process

Chemistry: Molecular Biology and Microbiology

Drug, Bio-Affecting and Body Treating Compositions

Stock Material or Miscellaneous Articles

Active Solid-State Devices (e.g., Transistors, Solid-State Diodes)

Information Processing System Organization

Computer Graphics Processing, Operator Interface Processing,
and Selective Visual Display Systerns

Optical: Systems and Elements
Static Information Sterage and Retrieval
Total

1968 - 2002

# of Patents
18,778

17,775
17,474
13,637
13,314
12,924
9,955
9,510

99151
8392

130,910

Patent Portfolio Analysis

A longitudinal analysis of portfolios reveals different patenting strategies. For each year (given in gray above
each treemap), a treemap of all new patents granted to the assignee is shown. The number of patents is
given below each treemap. The same size and color coding as above was used. In addition,

indicates that no patent has been granted in that class in the last 5 years.

Apple Computer, Inc.

Apple Computer, Inc.’s portfolio starts in 1980 and increases considerably in size over time. In most years,
more than half of Apple Computer’s patent filings were placed into four classes, namely ‘395 Information
Processing System QOrganization,’ ‘345 Computer Graphics Processing, Operator Interface Processing, and
Selective Visual Display Systems,’ ‘382 Image Analysis,” and ‘707 Data Processing: Database and File

Management or Data Structures.” These four classes are an integral part of Apple
Computer, Inc.'s patent portfolio, receiving patents every year.

N

Jerome Lemelson

vy oEmen PR

The patent portfolio of Jerome Lemelson shows a very different activity pattern. Starting in 1876, he
publishes between 6—20 patents each year. However, the predominance of yellow shows that there is
little centinuity from previous years in regards to the classes into which patents are filed. No class

dominates. Instead, more and more new intellectual space is claimed.
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IV.5 Examining the Evolution & Distribution of Patent Classifications - Daniel O. Kutz, Katy Borner, and Elisha F. Hardy - 2004




Pulse of the Nation: U.S. Mood Variations Inferred From Twitter

All times are Eastern Standard Time (EST)

Mood Variations

A number of interesting trends can be observed in the data

First. overall daily variations can be seen (first graph), with

the early morning and late evening having the highest level

of Second, geographic variations can be abserved

(second graph), with a significantly happier west coast that

is consistently three hours behind the east coast 0 0600
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Weekly Variations

Weekly trends can be observed
as well, with weekends much
happier than weekdays.

higher is happier)

Sunday Monday Tuesday Wedneday. Thursday Saturday

About the Data and Visualization

The plots were calculated using over 300 million tweets (Sep 2008 — Aug 2009) collected by MPR-SWS researchers, represented as density-preserving cartograms. The mood of each tweet was
inferred using ANEW word list (Bradley, MM., & Lang, P.J. Affective narms for English words (ANEW): Stimuli, instruction manual and affective ratings. T. Technical report C-1, The Center for Research
in Psychophysiology, University of Florida). County area data was taken from the U.S. Census Bureau at hitp://factfindercensus.goy, and the base U.S. map was taken from Wikimedia Commans. User
locations were inferred using the Google Maps AP, and mapped into counties using PostélS and U.S. county maps from the LS. National Atias. Mood colors were selected using Color Brewer 2

About Cartograms

A cartogram is a map in which the mapping variable (in this case, the
number of tweets) is substituted for the true land area. Thus, the
geometry of the actual map is altered so that the shape of each region
15 maintained as much as possible, but the area 1s scaled in order to
be proportional to the number of tweets that originate in that region.
The result is a density-equalizing map. The cartograms in this work
were generated using the Cart software by Mark E. J. Newman.

Northeastern Univs 4 HARVARD UNIVERSITY®
College of Computer and Information Science!
Center for Complex Network Research®

nttp/fwww.cos neu.edufhome/amislove/twittermood @ 2010 Alan Mislove”, Sune Lehmann®, Yong-Yeol Ahn®, Jukka-Pekka Onnela®, J. Niels Rosenquist®

16:00 _ 1400 _ 1300

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




The EMERGEI\ﬁR

MAPPING THE NANO REVOLUTION

The emergence of nanotechnology has been
one of the major scientific-technological
revolutions in the last decade and itled to a
structural reorganization of major fields of
science. Price (1965) showed that fields of
science and their development can be mapped
using aggregated citations among the journals
in the fields and their relevant environments.
The frames to the right show the evolving
Journal citation network for the years 1998-2003.
Distances are proportional to cosine values
between the citation patterns of the respective
journals. Textual descriptions of key events
during the development of Nanotechnology
are given below each frame. Most notably,
leading papers in Science and Nature
catalyzed the breakthrough around 2000.

is part

CHANGING ROLES OF
DIFFERENT JOURNALS

The interdisciplinarity of a journal can be
measured using betweenness centrality
{BC)—journals that occur on many shortest
paths between other journals in a network have
higher BC value than those that do not. In the
maps, sizes of nodes are proportional to the
betweenness centrality of the respective
journal in the citation network.

From being a specialist journal in applied
physics, the journal Nanotechnology obtains a
high BC value in the years of the transition, ca.
2001. This is preceded by the “intervention” of
Science. After the transition, the new field of
nanotechnology is established, new journals
such as Nano Letters published by the influential
American Chemical Society take the lead, and
a new specialty structure with low BC value
journals results.

Betweenness Centrality

=%

— i
T T
1999 2000

T T T T T T T
1996 1997 1998 2001 2002 2003 2004 2005 2006

An animated sequence of this evolution is at:
http://www.leydesdorff.net/journals/nanotech.

References
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During the period 1996-2000,
the journal Nanotechnalogy.

of a group of journals

in applied physics.
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The journal Science is relevant in the
citation impact environment, but now
functions as one of the specialist journals
in nanotechnology. Nanoscience further
develops as an increasingly integrated
network of journals.
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Other journals in nanoscience and technology begin to emerge,
and the bridging role of the journal Nanotechnology gradually
subsides. Nano Letters and the Journal of Nanoscience and

Nanotechnology join the new field of nanotechnclogy.

V1.8 The Emergence of Nanoscience & Technology - Loet Leydesdorff - 2
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Cyberinfrastructure for Network S

The journal Nanotechnology
now provides the interface
between chemistry and physics.
The “intervention” by Science is
no longer needed.
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Check out our Zoom Maps online!
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Visit scimaps.org and check out all our maps in stunning detail!






THE NATIONAL ACADEMIES PRESS ; Top downloads

Top downloads @ Agiculture

Behavioral and Social Sciences
Biography and Autobiography

Biology and Life Sciences

Computers and Information Technology
Conflict and Security Issues

Earth Sciences

Education

Energy and Energy Conservation
Engineering and Technalogy
Environment and Environmental Studies
Explore Science

Food and Mutrition

Health and Medicine

Industry and Labor

o 00 ©0 00060000 0 0

Math, Chemistry and Physics

o

@ Policy for Science and Technology

@ space and Aeronautics

@ Transportation

opic=282

AcademyScope — National Academy of the Sciences & CNS



The News Co-occurrence Globe L T P R U\ TED KINGDOM SEARCH
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# » Play with Scale » Megaregions of the US

| T H E M EGA R EG I O N s 0 F ‘I' H E U s Explore the new geography of commuter connections in the US.

Tap to identify regions. Tap and hold to see a single location’s commuteshed.

.
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i@
Lesfet | Nelson & Ras CC BY 3.0
= & This is the Roanoke (Raleigh) megaregion.

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



‘ » Make Sense of Science » FleetMon Explorer
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Maps of Science & Technology e~ _ =

http://scimaps.org

1blst Annual Meeting of the Asciation of Arican Gegraphers. Denver, C.
April 5th - 9th, 2005 (First showing of Places & Spaces)

University of Miami, Miami, FL.
September 4 - December 11, 2014.

Duke University, Durham NC ' The David J. Sencer CDC Museum, Atlanta, GA.
January 12 - April 10, 2015 January 25 - June 17, 2016.

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


http://scimaps.org/

Problem: Data Visualization Literacy is Low

Most science museum visitors in the US cannot name, read, or interpret
common data visualizations.

c G T o M

70

H .\. &
T
2
3

Boérner, Katy, Joe E. Heimlich, Russell Balliet, and Adam V. Maltese. 2015. Investigating aspects of
data visualization literacy using 20 information visualizations and 273 science museum visitors.
Information Visualization 1-16. http.//cns.iu.edu/docs/publications/2015-borner-investigating.pdf
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Data Visualization Literacy

Data visualization literacy (ability to read, make, and explain data
visualizations) requires

e Jiteracy (ability to read and write text, e.g., in titles, axis labels,
legend),

e visual literacy (ability to find, interpret, evaluate, use, and
create images and visual media), and

e data literacy (ability to read, create, and communicate data).

Being able to “read and write” data visualizations is becoming as important as
being able to read and write text. Understanding, measuring, and improving
data and visualization literacy is important for understanding STEAM
developments and to strategically approach global issues.

21



User insight needs?
User task types?

Data to be visualized?
Data transformation?

Visualization technique? - —

Visual mapping transformation? e
Interaction techniques? _

Or?



Different Question Types

Terabytes of data

Descriptive &

Predictive
Models

Find collaborators, friends

@ science

Al 5]
7 e s O O e I
|dentify trends -



Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro
Individual Level

24



LEVELS

Tasks

MICRO: Individual Level
about 1-1,000 records
page &6

TYPES

Statistical Analysis

page 44
. Knowledge
e cartography
S page 135
WHEN:
Temporal Analysis
page 48 \éﬁsqafli:ing
~ ecsaon-
4 making
+— processes
— page 95
:-‘—’T,L ]
WHERE:
Geospatial Analysis
page 32 cell phone
- — i usage in
I zf\.,-r Milan, Haly
",g: 4 page 109
\u\l/rflg
_WHAT: . Evolving
Topical Analysis patent
page 56 — :?E;;E:
Loaming By = Computer,
Tesaatar g gy bt Inc. and
Technology et O
Deian Resaanch e et page §9
WITH WHODM:
MNetwork Analysis
page 60 T y World
) Fimance
Corporation
network
page 87

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

Productivity
- of Russian
g lifa sciencas
= research
; teams
=y F s page 105

Key events

in the
development
of the video
tape recorder
page 85

Wictorian
poetry in
Europe

page 137

Evolving

journal
networks in
nanctechnalogy
page 139

Electronic and
new media art
networks
page 133

MACRO: Global Level
more than 100,000 records
page 10

e Ll

Swsmer and Scicty in Equlibnium
Mumber
= 1 of scientists
e versus
-1 § o population
i and RED costs
T / © wersus GMP
== e 103

Increased
travel and
communication
speeds

page 83

Ecological
footprint of
countries
page 99

Product space
showing
Co-expart
patterns of
countries
page 93

world-wide
scholarly
collaboration
networks

ge 157
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Needs-Driven Workflow Design

DEPLOY

‘ Validation
; <€
k b Interpretation
Stakeholders Visually
encode
l data

Types and levels of analysis determine I
data, algorithms & parameters, and

Overlay
data

I

deployment

Select

visualiz.
Data % — % m— type

READ ANALYZE VISUALIZE




Needs-Driven Workflow Design

' Validation
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l data
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Visualization Framework

Insight Need Types
page 26

- categorize/cluster
- order/rank/sort
- distributions
(also outliers, gaps)
= COMparisons
- trends
{process and time)
- geospatial
» COMpositions
(also of text)
- correlations/relationships

Data Scale Types
page 28

« nominal

- ordinal

- interval
« ratio

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

See Atlas of Science: Anyone Can Map, page 24

Interaction Types
page 26

« Overview

- ZOOM

- search and locate

- filter

- details-on-demand
- history

- extract

= link and brush

+ projection

- distortion



Visualization Framework

Basic Task Types
Bertin, 1967 Wehrend

selection

order

quantity

association

& Lewis,
1996

categorize
rank

distribution

compare

correlate

Few, 2004

ranking

distribution

nominal
comparison
& deviation

time series
geospatial

part-to-
whole

correlation

Yau, 2011

differences

patterns
over time

spatial
relations

proportions

relationships

Rendgen &  Frankel,
Wiedemann, 2012
2012
category
compare
and
contrast
fime process
and time
location
form and
structure
hierarchy

Tool: Many
Eyes

compare
data values

track rises
and falls
overtime

generate
maps

see parts
of whole,
analyze text

relations
between
data points

Tool: Chart
Chooser

table

distribution

comparison

trend

compaosition

relationship

Borner,
2014

categorize/
cluster

order/rank/
sort

distributions
(also outliers,

gaps)
comparisons

trends
(process and
time)

geospatial

compositions
(also of text)

correlations/
relationships

29



Visualization Framework

Insight Need 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
« 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 drea form - filter
- COMparisons - network layout surface color - details-on-demand
- trends ~ volume optics - history
{process and time)  linguistic symbols motion = extract
- geospatial e = link and brush
. numerals N
- compositions _ - projection
. . punctuation marks : .
(also of text) e - distortion
- lations/relationships - pictorial symbols
core p images
icons
statistical glyphs

See Atlas of Science: Anyone Can Map, page 24



Graphic Variable Types Versus Graphic Symbol Types

Geometric Symbols
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Area
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Graphic Variable Types Versus Graphic Symbol Types

Optics

Shading [ quntiatie

Geometric Symbols Linguistic Symbols Pictorial Symbols
Point Line Area Surface Volume Text, Numerals, Punctuation Marks Images, Icons, Statistical Glyphs
B quantitative
S o S | o Ea) - 1l o Text -
5 y quantitative
H : - = - e
o . B x ¥ x ¥ x ¥ x ¥ x ¥ x ¥
z quantitative i3 z E e z L] z
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shape == o .
A A e 4 + o D AP F W = oo T Seedlsoieinos angeles
: i i
Rotation quantitative = “
5 5 &
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o0 e 000000 Text Text Text Text Text @ @ (&

“‘."-----'--.T@u Text  Text Text Teu@@@@

Point in Linein Areain Surface in Volume in Textin Icons in
foreground . background | foreground . background | foreground . background | foreground background | foreground . background | foreground . background | foreground . background

- e e e e b b b e cr - S OO O O O OO O O O
e o ] e o e e e w0, 00D 00000

Rhythm quantitative
Blinking point Blinking line Blinking area Blinking surface Blinking volume: Blinking text Blinking lcons.
slow . fast | slow . fast | slow . fast || slow . fast | slow . fast | slow . fast | slow fast

Stereoscapic Depth quantitative
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@ IVMOOC 2018

Information Visualization MOOC ivmooc.cnauf et

Register for free: http://ivmooc.cns.iu.edu. Class restarted Jan 9, 2018.



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

The Information Visualization MOOC
ivmooc.cns.iu.edu
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Exterior Color (Linear) Area (Linear) Students from more than 100 countries
count t
— e 350+ faculty members
269 #ivmooc

1 269 537
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Course Schedule

Part 1: Theory and Hands-On

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

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

e Session 5— “With Whom:” Trees

e 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 Homework and Quizzes (10%), Midterm (20%), Final
(30%), Client Project (30%), and Class Participation (10%).
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The IVMOOC Companion Textbook

This textbook offers a gentle
introduction to the design of (A1 BORNER & DAVID E. POLLEY

insightful visualizations. It I—
seamlessly blends theory and \/‘ S UA
practice, giving readers both the

theoretical foundation and the N SI G HTS

practical skills necessary to render
data into insights.

The book accompanies the
Information Visualization MOOC
that attracted students, scholars,
and practitioners from many fields
of science and more than 100
different countries.

http://ivmooc.cns.iu.edu

cns.iu.edu/ivmoocbookl4.html


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

IVMOOC App

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

[

" Google Play ivmooc “
IVMOOC Flashcards IVMOOC Flashcards
Studio Cypher  Education 02 Studio Cypher Education 0 2
Everyone

| 3 Everyone

IVMOOC

Information Visualization MOOC Flashcards 7o
ivmooc.cns.iu.edu @

@CNS cture or @ I T O ) O ) )



Cyberinfrastructure for
Network Science Center

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

G2 Sci2 Tool O] =]
File DataPreparation | Preprocessing Analysis  Modeling  Visualization R Help
[
3
El console iEET I = O | 4 Data Manager (, Waorkflow Manager = B
- Temporal F |
.......... Geospatial > ]|l = £ 151 Data: C:\Users\katy \Desktop\A-TOOLS sci2-v 1. 1-by
Topical » Ed. B- L=| 361 Unigue ISI Records

| networks Extract Top Nodes El o Exh’acted C-:u-.ﬁ.uﬂm:urshlp Netwnrk
Extract Modes Above or Below Value P g

Delete Isolates
Fwirart Tnn Frnea

=10 %]
File DataPreparation Preprocessing | Analysis Modeling Visualization R Help
1
*
ocumenta = consdle Temporal 3181 Data Manager (, Workflow Manager = O |
http:/ fwil . Geospatial »
vo28Text | Topicdl  » -] | [ = [ 151 Data: C:\users\katy\Desktop\A-TOOLS \sci2-v1. 1 |
E ]
nput Parar & 5ci2 Tool =10 x|
lle Format ntegrat File Data Preparation Preprocessing  Analysis  Modeling | Visualizaton R Help
de D 3
ocE e = consdle General B || pata Manager c, Workflow Manager =0
Temporal
Geospatial * ElEq_ 151 Data: C:YUsers\Katy\Desktop\A-TOOLS\sd2-v1. 14w
xt’lact Cl:éeﬂ[cniutlienc;raligl-i'nrk was selected, Topical » EE‘ 351 Unigue I51 Records
mplementer{s): Timothy Kelley TIP—
ntearator(s): Timothy Kelley Networks ¥ IRERERES
ocumentation: Gephi |:|Ed to not
http:/ /wiki.cns.iv.edu/display /CISHELL  Extract+ Co-Occurrence+Net
ork Radial Tree/Graph (prefuse alpha)
---------- Radial Tree/Graph with Annotation (prefuse beta)
wiract Co-Author Network was selected. Ttee Wiew (prefuse beta)
mplementer(s): Timothy Kelley
ntegrator{s): Timothy Kelley Tiree Map (prefuse beta)
Dv:ument._aﬁ_u:un: ) ) Force Directed with Annotation (prefuse beta)
mﬁm‘:ﬁﬁ;&;‘;‘”Id'SPIBY‘rEEHELumraCt"' Co-Author+Network £\ iverman Reingold with Annotation (prefuse beta) 3
il e e Ay



http://sci2.cns.iu.edu/

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
Statistical Analysis—p. 44 Temporal Burst Analysis—p. 48 Geospatial Analysis—p. 52 Geospatial Analysis—p. 52
Location Count | # Citations - -=- =
Netherlands 13 92 = — O ?
- o - | |
United 5tates 9 38 = —
Germany n 36 I_
United Kingdom | 1 2 5



Load One File and Run Many Analyses and Visualizations

Times
Cited
12

18

13

Topical Analysis—p. 56

Publication
Year

2011

2010

2010

City of Publisher Country Journal Title Title

(Full)
NEW YORK USA COMMUNICATI Plug-and-Play Macroscopes Computer Science Borner, K
ONS OF THE
ACM
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
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

Paper Citation Network—p. 60 Bi-Modal Network—p. 60

Yuur Pirmarmrms Typs

) "'-'?‘\

LA
ﬁn mw haseReviniem i, i1 o T
‘ _—
v w”m s R beem 521, 937
v L ‘."Tj - B -:_ --_'I

;f*"
_tt"

iYERIRNEEEEE i

Subject Category Authors

Co-author and
many other
bi-modal networks.
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Sketch of the Run exhibit
including data collection
(top) and macroscope add-
on that lets interested
visitors explore more
complex data visualizations
using table-top displays.



Sportsology @ Science Museum of Minnesota

https://www.youtube.com/watch?v=0y34R45EfBg



https://www.youtube.com/watch?v=oy34R45EfBg




Manually Sportsology

entered exhibit data
A A Latitude
Who? Body Body Gender ZIPcode Runtime Jumpheight RuP °
height (in) weight (Ibs) (secs) (inch) time _ o
(secs) i .
Me 170 120 Female 55104 13.0 13 .-.'..o,
#101 180 140 Male 37668 14.3 Unknown <
LY
#234 167 99 Other 55102 17 28 ] 7
m Body height Longitude
Q/ /_h (inch)
Geocode

(e f—P

lat/long

xMacroscope general setup and activity—Raw data on left is converted to
visualization on right by dragging and dropping (or connecting) column headers to
axes, paint buckets, size, and shape.



Scatterplot Geomap

Who? a an 2
Sam Ed Annie
=
Body Height (in) 47 &‘\ 10 68 5 &7
Shoe Size 12 8.5 15 ]
Gender Other Male Female
ZIP Code 55104 37668 55102

Run Time (secs)  6.01 8.46 4.22

———

2 RunTime (secs)

xMacroscope general setup and activity—Raw data on left is converted to
visualization on right by dragging and dropping (or connecting) column headers to
axes, paint buckets, size, and shape.
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Visualizing the Internet of Things (loT)

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

Work by Philip Beesley | www.philipbeesley.ca | www.lasg.ca



http://www.philipbeesley.ca/
http://www.lasg.ca/

Sentient Chamber, National Academy of Sciences, Washington, D.C. (2016)







Luddy Hall Installation
Indiana University Bloomingten UPPER ATRIUM Philip Beesley * Living Architecture Systems
April 29 2017



Luddy Hall Installation
Indiana University Bloomington ASSEMBLY SAMPLE Philip Beesley * Living Architecture Systems
April 29 2017



Amatria Unveiled by Andreas Bueckle et al. Data visualizations of sensor/actuator positions and types,
energy and communication flows, and emergent behavior of smart environments.
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Development eaching Videos Ne v Connect With Us

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

B Latest News B Upcoming Events
Open Data and Open EEEREEEE P ut your money el Katy Borner attends
Code for Big Science = = » where your citations 1 PIUG 2013 Northeast
Conference

of Science Studies are: a proposal for a

new ﬁ:’mdmg SyStem 10.13  Katy Barner presents Mapping
(website accessed Science Exhibit at WSSF
9/05/13)

B Development B Outreach 10.15 Ted Polley & Google Team
present VMOOC at EDUCAUSE

4 Behind the scenes of
the design and
development of
AcademyScope

" '- See .som.e of the most 10.22 Katy Bérner presents at the
l = fascinating data ScELO 15 Years Conference
visualizations

A~ inthe world.

B Teaching B Our Products

Successful IVMOOC < > We work closely with
will be offered again ( ) clients to provide
. inJanuary of 2014 custom-made data,
= visualization, and
software solutions

S/ | Watch Katy Borner's
full presentation from
TEDxBloomington

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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