Tutorial  CiteSpace: Visualizing and Analyzing the
~ Structure and Dynamics of Scientific Fields




Learning Objectives

What is the design rationale of CiteSpace?

What are the primary tasks supported by
CiteSpace?

How can | perform these tasks with
CiteSpace?

What is next?



Introduction
Design Rationale Basic Ideas
A: Chen (2004) PNAS
B: Chen (2006) JASIST
C: Chen et al. (2010) JASIST

Questions and Discussions

Functionality Data Collection and Expansion
Example 4: A Hands-on Test Project
Example 5: Two-step citers to the set of {A, B, C}

Questions and Discussions

What’s Next D: Chen (2012) JASIST — Predictive Effects
E: Chen et al. (2013) JASIST — The study of retraction

E: Chen and Leydesdorff (In Press) JASIST — Dual-map
Overlays

Questions and Discussions
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Introduction

* About You
 Where are you from?
 What do you do?
e Have you used CiteSpace?
 What would you like to know about CiteSpace?
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References with Citation Bursts (20 of 341)

References
THOMSON JA, 1998, SCIENCE, V282, P1147
PITTENGER MF, 1999, SCIENCE, V284, P147
LAGASSEE, 2000, NAT MED, V6, P1229, DOIL
KRAUSE DS, 2001, CELL, V105, P369, DOI
YING QL, 2002, NATURE, V416, P545, DOIL
TERADA N, 2002, NATURE, V416, P542, DOL
JIANG YH, 2002, NATURE, V418, P41, DOL
TAKAHASHI K, 2006, CELL, V126, P663, DOL
TAKAHASHI K, 2007, CELL, V131, P861, DOL
YU JY, 2007, SCIENCE, V318, P1917, DOL
OKITAK, 2008, SCIENCE, V322, P949, DOI
DIMOS JT, 2008, SCIENCE, V321, P1218, DOIL
STADTFELD M, 2008, SCIENCE, V322, P945, DOI
WOLTIJEN K, 2009, NATURE, V458, P766

Year Strength Begin End

1998
1999
2000
2001
2002
2002
2002
2006
2007
2007
2008
2008
2008
2009

ZHOU HY, 2009, CELL STEM CELL, V4, P381, DOI 2009

SOLDNER F, 2009, CELL, V136, P964, DOL

YU JY, 2009, SCIENCE, V324, P797

KIM D, 2009, CELL STEM CELL, V4, P472, DOI
KAJIK, 2009, NATURE, V438, P771

MIURA K. 2009. NAT BIOTECHNOL, V27, P743

2009
2009
2009
2009
2009

21.8966 2008
17.4687 2009
16.2049 2001
15.1772 2001
14.0655 2002
15.9691 2003

14.473 2003
14.7289 2010
24.4782 2009
17.8018 2009
19.8041 2009

17.792 2009
17.3993 2009
16.0379 2009
24.4872 2010
21.1363 2010
19.2513 2010
18.2588 2010

15.997 2010
14.1345 2010

2009
2011
2004
2005
2007
2007
2007
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011

1990 - 2011

mnnmn



CiteSpace, v. 2.1. Release 12

September 6, 2008 9:24:11 AM EDT : . : ! ¢t i
C:\CHINA-Dalian\Data\WOSWNano SCI datal1997-2007 SC NanoSciTech TC3 | 8
Timespan: 1897-2007 (Slice Length=1)

Threshold (c, cc, cev): 2, 2, 20: 4. 3, 20; 3,3, 20

Network: N=1187,‘E=_6549 N







Dlscernmg the Structure of a Network

—

’—3;'» e,V 5 R3 (64.bit
l y 12 "l! 8 ;'_- _h_ l A EST

H DATA | s- articles+reviews\data

T pan: 1980.2¢ 1_ Slcc ,en:nn-h

Sele t.u- Criteria: Top 50 ‘_...« slice
Networ k: N=857, E=3580 (Density=0,0097
Me 1 I arity G=0 8644
Mean Silhouette*0 9735

#18 foreign tourism decision

W24 anticipatory action

-]
®
-

#16 transnational terrorism
. ;

WB september

#21 explosion

.j#19 bloterrgmsm

° ’ .' w22 wound management



[ - IS e B :
CiteSpace, v. 2.2.R11 beta
February 15, 2011 10:28:56 PM EST

%Wm..ﬁi‘f‘k%‘&“z‘é%'{?é?a'{‘”‘*3??"""“‘9”'2“’"“" Terrorism (1990-2007)

Selection Criteria: Top 100 per

Networ k: N=1357, E=9301 (Donsity-O 0101)
Modularity Q=0. 7428

Mean Silhwcnc-O.BS‘ls

O grpcAacngty dudnme

N ——

procme
A d
el ‘oY
"\-ﬁr i" --u-c:-—
cal inistability B
/ -.pon.glcntl;pnmm: ¥y

DE N
,..‘;.‘b | v —

CA S, 2002, NEW ENGL J MED ... S
WE, 2002, JAMA-J AM MED ASSOC ...

11 septembeér— e

H492 miiclear window



The Evolution of an Emerging Field
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The Evolution of a Field: Biological Therapy
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Timeline View of Evolution
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Predictive Effects of Structural Variation
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Concept Trees and Predicate Trees

The Origin of Species by Charles Darwin (1872)

A 13,583-node concept tree (left) and a 5,180 node predicate tree (right) (both partially shown)
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IEEE InfoVis (2000-2009)

Left: A 5,505-node concept tree (partial); Middle: A 2,266-node predicate tree (partial); Right: 2000-2004 versus 2005-2009

user - we describe
we present
data - .
we
we
information
visualization
Information
o visualization research
technique system
it
graph - ' article
it .
technique
method tg ey
layout contribution

model article



| IEEE InfoVis
2005-2009

Shows that

presents =i

introduces

proposes =

describes —=

i

data state mode!
several poweet o1 System visuaization technique
human-centered approach

maitegiaphs
Tesutts of an experiment
Infovia tookn

algonthm
scented widgets graphical user interface
new algotithm

new interactive method

intetacton technique

new fast solid and flexible 24

direct way

predadilistie multidemensional pesjection model
novel diagram

medel of integeated metavisualization
numbaes of general method

oraphical methed

novel appioach
concept of viswalzation schema

new visualization method the aic dlagram
several metnic

conjunctive visual faem model

deuign and implementation mtues

multtiple herarchical suetere

system

evaluation

nevel technique

theead arct 3 novel interactive visualization technique
compatative experiment

worddmapper project

show me an integrated set of wiel interface commands and default
design deciions and slgeathm

resutmaps

both the utet interaction and the technical implementation approach
connection

wtudy

important claws of three dumensional transfer fumctian
potential of metion

evolution of design

pradlem

these challenge

imagety acquisition tas
mm.

large number of these clutter reduction method
discustion of the charactesntics of elastic hMerarchies aad suggestons



) ' ‘x‘.
wlou r.".
,ﬂm -




Citation Overlays of Three Organizations (2008.1.1 - 2012.12.31)
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JCR Journal Dual-Map Overlays
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Articles : 206 (1980-2011)
Red: discipline level
Blue: journal level

Disciplines:
* Physics (29 times)
* Mathematics (3 times)

Trajectory of Citing Journals
* Stable and compact core

* Mostly short-range shifts

*» Few long-range shifts
Trajectory of Cited Journals
* Mostly near-range shifts

* Occasionally short-range shifts

Ben Shneiderman
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Red: discipline level
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