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Motivation

Q . . . . :
i >~ Afunding agent is deciding which groups or researchers to fund in
g a specific research community
E = Who are the key groups and authors?
; = What are the different research interests?
3’5 = Collaboration information
> — Frequent collaborators?
s : . HOW
= — Collaborations between / within groups?
= . +

— Collaborations patterns?

WHAT

— Contents of the publications
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Our Contributions

» Combining co-authors information with topic-profile information
» Supporting multi-level analysis (overview & details)
» Interactive design

WWW.ViS.uni-stuttgart.de

Between group analysis

Within group analysis

—_— o . . o e e e e e o oy,
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Current Approaches

) )

o Graph based Matrix based Others
T (R. Ichise et al. 2005, K. (Matlink 2007, NodeTrix (W. Ke et al. 2004, B. Alper
g Misue 2008) 2007) et al. 2011)
E Combine co-author

7 | information with other X X /

= meta-data information

=

7 | Analysis on multiple

> level x x X

=

=

=

K. Misue 2008 NodeTrix (Henry et al. 2007) W. Ke et al. 2004
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Data Set

» All following examples: Vis publication data set
= Available at: http://vispubdata.org

» All IEEE VIS(Week) publications from 1990-2015
» Total number of papers: 2752
» Total number of unique authors: 4890

WWW.ViS.uni-stuttgart.de
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Visualization of Collaborations

» Node-link diagram
» Each node is a

= Research group (overview), or

= Person (detail view)
» The size of node corresponds to num. of publications
» Force-directed layout (Barnes et al. 1986)
» Collaboration nodes

= Can be activated by user

= Collaborations prominent / less clutter

= Diamond shape

= Color encodes topic of publication

WWW.ViS.uni-stuttgart.de

Collaborations between four groups
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Collaboration Node
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Collaboration nodes are visible (the diamond shape)
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Creating the Overview: Grouping Strategy

Besolterdtoat ane assmyonpsmbers

Year Paper Title Abstract Author Names

|2002 Case study: Interactive render Adaptive me Sanghun Park;Chandrajit L. Bajaj; Vrey-Steeavaraieth

2004 TexMol: interactive visual expl While moleci Chandrajit L. Bajaj;Peter Djeu; ¥treySiddeavanaheti; Anthony-Thane

2004 Topology visualization of the | An ideal visu Liying Sun;Rajesh Batra;Xiaolei Shi; kerbertasHesseti

2014 Knowledge Generation Model Visual analyt Dominik Sacha;Andreas Stoffel;Florian Stoffel;BtrrEhti-Héwen;Geoffrey P. Ellis;Barriet-A—ietm
2016 VLAT: Development of a Visu The Informa Sukwon Lee;Sung-Hee Kim;Bum-EhaHawen

WWW.ViS.uni-stuttgart.de

Vinay Anthony
Siddavanahalli Thane

Lambertus Daniel A. Keim

Hesselink

Sanghun Park Chandrajit L. Bajaj Liying Sun Dominik Sacha Sukwon Lee
Chandrajit L. Bajaj Peter Djeu Rajesh Batra Andreas Stoffel Sung-Hee Kim
Peter Djeu Xiaolei Shi Florian Stoffel

Geoffrey P. Ellis
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Collaboration Topics: Topic Modeling

» We use the popular LDA algorithm (applied to paper abstracts)
» Process

= Pre-processing

= Topic modelling

= Assign most likely topic to each publication
» Top 10 words characterize each topic

» Each topic has a unique color

Topic 1: field flow feature structure vector line particle

fluid simulation surface The top 10 keywords per topic.
Topic 2: volume algorithm rendering based efficient Top!c 1 Flow Vlsu_allza_tlon_,
quality function point surface image Topic 2: Volume Visualization,
: 7 - R N W P A S Topic 3: Visual Analytics,
Topic 3: analytic process challenge research visual . :
e RSN 5 il S N i Topic 4: Human Computer Interaction
allatyst SVETIL LE] 1p|_vr-3| SYSLEIT LOOI

‘ ' (HCI),

Topic 4: environment interactive software system Topic 5: Information Visualization
computer graphic interface processing display

Topic 5: large dimensional exploration number (One possible interpretation )
representatior Isual iInformatior et result space
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Interaction Techniques

o > Overview first » Detalls on demand: selection
i = Zoom-out and panning = Tabbed panel for detailed
= Highlight neighbors on analysis
hovering > Details on demand: drill-down
= Show/hide the collaboration = See the inside view of the
nodes group
» Zoom and filtering = Relation with the upper-level

= By number of publications
= By number of members
= By topic

= Search functionality
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WWW.ViS.uni-stuttgart.de

Before filtering After filtering
*Group members = 1
*No. publications = 2
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ColTop: Main Screen

Root

Visualization options

[] Hide/Show paper node
Filter (b)

[ ] Activate
Merge threshold:

L

0.0 0.5 1.0
Show groups with (at least) number of publications equals:

0 1 2 3 a 5 8 9 10
Show greups with (at least) number of members equals:

0 1 2 3 4 5 6 7 8 9 10

sssss h=> | B

Topics keywords

Topic 1: field flow feature structure vector line particle
id simulation surface

My
= Topic 2: volume algorithm rendering based efficient
quality function point surface image
T ual
U an
T
u co
T
e
Cd

Collaboration Details | Members |
Basic I Papers I Collaborators

Papers titles

The main screen of our system. (a) The graph view shows collaboration topics between groups. (b) The interaction panel.

(c) The path bar. (d) The context panel.
09.11.2017



Analysis Scenario
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Visualization of Scientific Collaboration Topics

Visualization options

_| Hide/Show paper node
Filter
_] Activate
Merge threshold:
)
0.0 05 10
rS_mvw groups with (at least) sumber of publications equals:

s

0 1 2 3 4 5 6 4 8 9 10
Show groups with (at least) number of members equals:

0 1 2 3 4 5 6 7 8 9 10

search >>

Topics keywords

, Topi 1: field flow feature structure vector ine particke fluid
simulation surface
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Conclusion

» A multi-level, interactive graph visualization system that combines
co-author information with topic profile information

» Future Work

= Visualize the temporal dynamics and evolution of topic collaboration
over time

= Conduct a user study to further evaluate the capability our system

WWW.ViS.uni-stuttgart.de
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