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Representing Scientific Communities

First Lecture — Design Study
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Physics Research Students, Cavendish Laboratory, Cambridge (June 1952).

James Watson and Francis Crick are standing in the first row, sixth and seventh from left, respectively.
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Rodighiero, Dario. 2015. ‘Representing the Digital Humanities Community: Unveiling The Social Network Visualization of an International Conference!
Parsons Journal of Information Mapping VII (2). http://pjim.newschool.edu/issues/2015/02/.
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Bruno Latour, photo by Armin Link



The DHLAB in 2014



Cristoforo Sabbadino, Pianta de Venetia, 1557

© Archivio di Stato di Venezia / Hillary Sanctuary
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Scholar Representations in History
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‘I am looking at eyes that looked at the Emperor”

Barthes, Roland. 1981. Camera Lucida: Reflections on Photography. 1st American ed. New York: Hill and Wang. p. 3
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The School of Athens is one of the most famous frescoes by the Italian Renaissance artist Raphael. It was painted between 1509 and 1511.
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The School of Athens, Raphael’s cartoon.
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Rembrandt 1632, The Anatomy Lesson of Dr. Nicolaes Tulp




Oil canvas by Johannes Diinz (1696), Burgerbibliothek Bern.

Scholars in Action: The Practice of Knowledge and the Figure of the Savant in the 18th Century. p. 257
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Diorama displaying scientific workings of a Masonic lodge (c. 1750), Martin Engelbrecht (Augsburg). CEDOM Brussels.

Scholars in Action: The Practice of Knowledge and the Figure of the Savant in the 18th Century. p. 441
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Data Visualization
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1813-1858 John Snow
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Home and Factory Weaving in England
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Each blue symbol represents 50 million pounds total production
Each black man symbol represents 10,000 home weavers 7]
Each red man symbol represents 10,000 factory weavers

1882-1945 Otto Neurath
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Edward Tufte
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Visualization appeared in 1883 to depict the formation of mental images of
things “not actually present in sight.”

Visualization slowly mutated from the human psychological processes to the
larger terrain of rendering practices by machines, scientific

instrumentation, and numeric measures.

Visualizations now make new relationships appear and produce new
objects and spaces for action and speculation.

Halpern, Orit. 2014. Beautiful Data: A History of Vision and Reason since 1945. Experimental Futures. Durham: Duke University Press. p. 21
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Organizations Visualizations
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Coda, Vittorio. 1977. Progettazione Delle Strutture Organizzative: Modelli Di Analisi. 2nd ed. Milano: Franco Angeli.
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ISPRA ESTABLISHMENT

P. Caprioglio

SCIENTIFIC DIRECTORATE

DIRECTOR (A.l.)
S. Finzi

ADVISORS: G. Bertolini
A. Gazzano
H. Laurent
A. Merlini

CHEMISTRY
H. Hannaert
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A. Kind
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C. Marchetti
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DIRECTOR: P. Herrinck

ADVISOR: H. Marcus
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F. Sciuto
PUBLIC RELATIONS
G.L. Faa di Bruno
INFRASTRUCTURE
E. Pomar
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P. Blaes
DESIGN AND FABRICATION
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W. Metzger

PROTECTION

A. Malvicini
SECURITY

H. Kilb

MEDICAL SERVICE
C. Vigan
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Director -General

Roland SCHENKEL

C. Ispra site directorate
David WILKINSON

| : IHCP (Ispra)
Elke ANKLAM

1. Nuclear decommissioning and facilities

management
Celso OSIMANI

H : IES (Ispra)
Leendert HORDIJK

1. Management support
Clemens WITTWEHR acting

G : IPSC (Ispra)
Stephan LECHNER

Adviser, in charge of health and

environment iqteractions
Peter PART

Adviser, in charge of globa-

lisation of chemical industry
&)

2. Occupational health and safety
Danielle DEPIESSE

2. In-vitro toxicology
Elke ANKLAM acting

1. Management support
Neil HUBBARD

Adviser
André POUCET

3. Social services
Raymond CRANDON

3. Consumer products safety and
quality
Ana PAYA PEREZ acting

2. Climate change
Frank RAES

1. Management support
James GRAY

4. Site maintenance and operations
Giacinto TARTAGLIA

4. Nanotechnology and molecular
imaging
Hermann STAMM

3. Global environment monitoring
Alan BELWARD

2. Support to external security
Delilah AL KHUDHAIRY

5. Informatics, networks and library
Marc WILIKENS

5. Physical and chemical exposures
Dimitrios KOTZIAS

4. Transport and air quality
Alois KRASENBRINK acting

3. Agriculture
Jacques DELINCE

6. Management support
Marinus STROOSNIJDER

6. Biotechnology et GMOs
Guy VAN DEN EEDE

7. Logistics and security
Antonios KOLETSOS

8. Site development
Dolf VAN HATTEM

9. Asset management
lain FORMOSA

5. Rural, water and ecosystem
resources
Giovanni BIDOGLIO

4. Maritime affairs
Thomas BARBAS acting

6. Spatial data infrastructures
Alessandro ANNONI

5. European laboratory for structural
assessment
Michel GERADIN

7. Land management and natural

hazards
Guido SCHMUCK

6. Sensors, radar technologies and
cybersecurity
Alois SIEBER

7. Traceability and vulnerability
assessment
Thomas HARTUNG

8. Nuclear safeguards
Willem JANSSENS

9. Econometrics and statistical
support to antifraud
Andrea SALTELLI
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2. Rankings
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Eco, Umberto. 2009. Vertigine della lista. [Milan, Italy]: Bompian..
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World University Rankings 2015-2016

ELSEVIER 2016 -

The Times Higher Education World University Rankings 2015-2016 list the best global universities and are
the only international university performance tables to judge world class universities across all of their
core missions - teaching, research, knowledge transfer and international outlook.

v
Filter by name Filter by country
Rankings Only Performance Breakdown Key Statistics *
Rank Title
Y
1 California Institute of Technology
United States of America Add
2 University of Oxford
United Kingdom Add
3 Stanford University
United States of America Add
: " . +
4 University of Cambridge
United Kingdom Add
" =
5 Massachusetts Institute of Technology
United States of America Add
6 Harvard University
United States of America Add
7 Princeton University
United States of America Add
8 Imperial College London
United Kingdom Add
9 ETH Zurich - Swiss Federal Institute of Technology Zurich
Switzerland Add

Times Higher Education

37



INSTITUTIONAL SCORES SEARCH:

Institution Country  Papers Indicator value

Rice University USA 1339 I 36.2%
National Renewable Energy Laboratory USA 906 I 34.2%
Washington University in Saint Louis USA 818 I 33.7%
Stanford Linear Accelerator Center USA 553 l 32.3%
University of Pennsylvania USA 1286 I 31.7%
University of California, Santa Barbara USA 2193 I 30.8%
Lawrence Berkeley National Laboratory USA 2683 I 29.1%
Northwestern University, Evanston USA 2745 I 28.7%
Yale University USA 763 I 27.9%
Radboud University Nijmegen NLD 548 I 27.6%
Australian Research Council AUS 1826 I 27.6%

Mapping Scientific Excellence, Web application and data visualization designed and produced by Moritz Stefaner and Studio NAND (2005-2011)



FIRST NAME “

A Harvey

A John

A John

A Keith

A Michael

A Paul

A Paul

A Paul

A Riitta

A Stephen K

LAST NAME o

Millar

Camm

Rush

Dunker

Lincoff

Alivisatos

Alivisatos

Alivisatos

Torronen

Hashmi

CATEGORY &

Plant & Animal Science

Clinical Medicine

Psychiatry/Psychology

Biology & Biochemistry

Clinical Medicine

Chemistry

Materials Science

Physics

Agricultural Sciences

Chemistry

PRIMARY AFFILIATION : SECONDARY AFFILIATIONS :

Univ Western Australia, Australia
St Georges Univ London, UK

Univ Texas SW Med Ctr Dallas,
USA

Indiana Univ Sch Med, USA
Cleveland Clin Fdn, USA

Lawrence Berkeley Natl Lab,

Univ Calif Berkeley, USA USA

Lawrence Berkeley Natl Lab,

Univ Calif Berkeley, USA USA

Lawrence Berkeley Natl Lab,
USA

Univ Calif Berkeley, USA
Univ East Finland, Finland

Heidelberg Univ, Germany 'Iilrr;gbi,gbdulazu Univ, Saudi

High Cited researcher 2015, Thomson Reuters
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3. Networks
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Digital Humanities 2014, Lausanne
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Max Planck Society, with Moritz Stefaner visual design (2012)
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LA 38 COLLABORATIONS

STRENGTH IN NUMBERS

Shown here are all the countriesin
the Nature Index that collaborate
internationally. They are sized
by weighted collaboration

score, whichis the sum of the
weighted fractional counts
foreachpartnership the

country has. The top 20
inter-regional collaborations
arehighlighted, with the
thickness of thearrows

scaled to show relative

strength. Intra-regional
partnerships are

also coloured.

Analysisby

Larissa Kogleck
Visualization by
Small Multiples

LEGEND

SCORE SPLIT
#=_— Contribution from partners

Contribution by domestic researchers

CONTRIBUTION BALANCE
BETWEEN COUNTRIES

N .

Equal Skewed

Data shown are for 2014,

For an explanation of collaboration score and other metrics,
see page

O NATURE.COM

Foran up-to-date
interactive graphic, visit :
go.nature.com/VQAER

S$50 NATURE INDEX 2015 | COLLABORATIONS

South Africa has
the largest
weighted
collaboration
score in Africa
at 225, although
only 38% was
generated by
South African
scientists.

AUSTRALIA

Collaborators: 103

SOUTH AFRICA
Score: 256

Score: 1,800

The strongest partnership is
between China and the United
States. The United States also
has the largest domestic
contribution at 60%.

UNITED STATES

Collaborators: 137
re: 13,41

CHINA CANADA

Collaborators: 97
il
. o iiose > Score: 2,246

JAPAN
Collaborators; 97
Score: 2,448

NEW ZEALAND

Score: 247

SINGAPORE

Score: 696

SOUTHKOREA " & '@ ®°

Score: 1,120

TAIWAN

Score: 482

Asia-Pacific
nations are
strongly stratified.
Of those countries
with the largest
number of
collaborators,
India has a
notably lower
score.

Africa

Asia Pacific

© 2015 Macmillan Publishers Limited. All rights reserved

MEXICO
Score: 227

North America

SMALL MULTIPLES SMALLMU

UNITED KINGDOM

Collaberators: 130
Score: 5,589

TALY
Collaborators{ 107
Scorey2,178

SWEDEN

Score: 1,228

NORWAY

Score: 422

® 9
BELGIUM © @ DENMARK . —@

GERMANY
Collaborators: 123
Scorgi6,185

SPAIN

Score: 2,021

FRANCE
Sco

SWITZERLAND

[ ] Score: 2,125

Collaborators: 118
re: 3,863

COLLABORATIONS AL/

Saudi Arabia has more
international partners
but a lower weighted
collaboration score
than Israel. That
means its domestic
contribution is
relatively smaller
(25% compared to
Israel's 46%).

NETHERLANDS
. . Collaborators: 96 |

Score: 1,642 i
|
|
|

FINLAND.
scorer507  AUSTAIA CHILE SAUDI ARABIA

Score: 746 :
Score: 363 e vy

Scorey890 RUSSIA Score: 839
.

Score: 488
Score: 500 o ISRAEL
ARGENTINA © @ Score: 675

OO
L] o Score: 225

Of the top four
countries in South
America, Brazil
has the largest
weighted
collaboration
score of 488,
whereas Chile has
more partners
that contribute a
larger proportion
of its score.

Europe has strong
intra-regional links.
Most of the top
research countries also
have an established
relationship with the
United States.

Europe South America

NATURE INDEX 2015 | COLLABORATIONS
© 2015 Macmillan Publishers Limited. All rights reserved

‘Strength in Numbers’ 2015. Nature 527 (7577): S50—51.

Number of collaborators

ss1
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Affinities
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Virtual affinities and actual affinities

46



Direct affinities:

- writing a paper together

- teaching at the same course

- searching funds together

- preparing a proposal together

- submitting a common panel or workshop

- being connected on social networks

47



Indirect affinities:

Biographical

- publishing in the same journal

- publishing for the same editor

- sharing publications metadata

- being enrolled in the same institution
- having attended the same university

- having the same nationality

48



Indirect affinities:

Professional

- having the same skills

- talking the same languages

- having the same university degree

- belonging to the same society (i.e. ACM)

- sharing the same students

49



Indirect affinities:

Geographical

- working in the same laboratory

- belonging to the same faculty

- belonging to the same section

- belonging to the same institute

- having the office on the same floor

- having the office on the same building
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Direct / Indirect affinities:

- attending the same committee

- attending the same commission
- attending the same conference

- attending the same talk
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Jean-Frangois Perret, Thomas Kadelbach, Joanna Domingos

Les chercheurs et leurs lieux (terrains) de recherche (institut dethnologie)
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Reality is a complex system
Current visualizations simplify such complexity
However, we need more sophisticated visualizations

But to do that, we need data
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Data & Terrain
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EPFL
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TEACHING
Courses taught
Additional teaching
Advising
RESEARCH
Funded equipments
Research Facilities

BA, MA and Doctoral level at EPFL

Student projects (direct link to InfoScience)
Semester projects (completed in 2014)

PhD thesis (completed in 2014 or ongoing)
Postdoc works (completed in 2014 or ongoing)
Funded and submitted research projects

Master diploma projects (completed in spring/fall 2014)
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DESIGNER

understanding
mutual understanding design cycle
refinement
representation
ORGANIZATION
+—
understanding
update representation
DATA

VISUALIZATION
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Tomorrow
The design process
Attempts toward to final map
The final design
Ways of use
Materialization (poster and large-size decal)

Next steps
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