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BIBLIOMETRICS
Study of measuring and analysing science, technology and innovation



BIBLIOMETRICS

the application of mathematical and statistical
methods to books and other media of 
communication (Pritchard, 1969)

Scientometrics: the science of measuring and 
analyzing science 



WHY?

to understand science

http://wbpaley.com/brad/mapOfScience/





http://www.eigenfactor.org/map/maps.php



WHY?

• to understand science

• to manage science / research

– ranking of scholarly output of researchers / 
institutions

– identifying the centers of excellence



WHY IMPORTANT?

• Globalization of research

• Availability of large databases

• Increased research output  need for 
awareness

• Quickly evolving research fields



HOW WILL WE ANALYZE 
SCIENCE?
• through the study of scientific publications

• in the domains of Visual Analytics and 
Visualization

• by building our own tools



SCIENTIFIC 
PUBLICATIONS

Why are they there?

1. Sharing scientific results/methods/processes

2. To show research performance

3. To allow validation of findings

4. To gain prestige and recognition



PUBLICATION VENUES

Conferences vs. Journals

– journals typical publication 
venues in most sciences

– in computer science (some) 
conference publications are 
highly regarded (with 
acceptance rates <25%)



RESEARCH QUESTIONS 
• Simple & boring

– Numbers of papers at IEEE VIS 2015

• Boring
– Numbers of papers by P. Isenberg in 2015

• Interesting (unfortunately not simple)
– In the domain of visual analytics growing or shrinking?
– Are visual analytics and visualization the same community?
– Are research interests of specific researchers changing?
– What are new research trends in visual analytics?
– To which university should I go to do a PhD in visual analytics?
– Who are good reviewers for a certain topic?
– Who should be in the program committee of VAST / VIS 2017?
– How does a change in affiliation impact a researcher’s interests?
– I there a relation between affiliation and citations?





DATA SET



16 columns, 2753 rows

a version of: http://www.vispubdata.org/site/vispubdata/



CONFERENCE

{InfoVis, Vis, SciVis, VAST}



YEAR

{1990 - 2015}



TITLE



PAPER DOI

• A persistent identifier used to uniquely identify 
objects. 

• Particularly used for electronic documents such 
as journal articles.

10.1109/TVCG.2015.2467471

= your unique key to each paper in the database



LINK

• A link to the 
digital library of 
the publisher of 
the paper

• The paper can be 
read/bought here



FIRST PAGE – LAST PAGE

• can be used to deduce page count

• likely not clean data



PAPER TYPE
• J = Journal

– the most prestigious type
– a full scientific paper (8-10 pages usually)

• C = Conference
– a full scientific paper (8-10 pages usually)

• M = Miscellaneous
– a poster (2 pages)
– a talk abstract (1-2 pages)
– NOT a full paper



ABSTRACT

a short summary of the paper content



AUTHORS
• Lastname, F. – for Asian names often Firstname

Lastname

• Separated by ;

• First author often the project lead

• Last author often the advisor



DEDUPED AUTHORS
• Often authors appear with several spellings: Gröller, 

Groeller, Groller, M.E. Gröller, M. Gröller, E. Gröller

• This column has been cleaned up

• If you want to visualize author info, use this column



OCR AUTHORS

• the papers have been run through an OCR 
algorithm

• it extracted full author names (full first name)

• it may not be clean



AUTHOR KEYWORDS

• added by the authors to a paper

• think of as tags describing the content



REFERENCE

• which other VIS paper 
is cited from this 
particular paper

• based on DOI and 
separated by ;

10.1109/VAST.2010.5652433;10.1109/INFVIS.1
998.729559;10.1109/VISUAL.1997.663916;10.
1109/TVCG.2013.182;10.1109/TVCG.2014.234
6258;10.1109/TVCG.2008.173



RESEARCH QUESTIONS
What can we do with this data?



SUPPORT PEER-REVIEW

every paper submitted to a 
conference needs 3-4 reviewers

they should be
• experts on the topic
• have diverse expertise
• not be in conflict
• experienced

Can you help suggest good reviewers 
for a paper?





X’S RESEARCH CAREER

• researchers typically work on a variety of topics 
throughout their careers

• they also change institutions

• they are more or less active in specific years

• they may work with the same or different people

Can you visualize a researcher’s career?





FINDING RELATED WORK

• when you write a paper you need to include a 
related work section

• covering the most important related work is 
difficult

• can you build a system that shows the most 
important relevant literature for a topic (a 
keyword, or a set of keywords)?





UNDERSTANDING IEEE VIS
• the IEEE VIS conference is very diverse in terms 

of topics, people, etc.

• can you build a visualization that describes 
what the community looks like?
– what is the difference between InfoVis, SciVis, 

VAST?

– are there people coming in and leaving regularly?

– what are historic trends in the community?





FINDING A PROGRAM 
COMMITTEE
• conference reviewing is led by a program committee. 

The members have to
– have at least three years of expertise in the field
– are from various affiliations
– a mix of male and female
– represent a variety of research topics

• can you help build a visualization tool to help choose a 
program committee? 





CODING ENVIRONMENT







WHAT WE WILL BE BUILDING 
TODAY



DOWNLOAD

https://p5js.org/download/#editor



START



SAVE



GO TO SKETCH 
FOLDER



COPY DATA FILE



1300;
900;














