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Course outline:

Week 6: Networks + Geographic data
Week 7: Temporal visualizations
Week 8: Storytelling

Week 9: Guest lecture

Week 10: Evaluation

Week 11: Pitches!

> Assighment 2



Assighment 2

- Due on April 3 (Friday), 4pm
- Groups of 3
- Create
- Interactive, physicalization, comic, or infographic
- Describe
- Challenge (tutorial 2)
- Visualization exploration (tutorial 3, 3 designs, 2
iterations each)
- Design
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Graph G=(N, V)

Point
Actor

Vertex
Nodes

o—O0

Link
Arc
Relation(ship)

Connection



Node-link Diagram
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Link
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Visualizing Networks

- Finding an embedding

- Visualize attributes
- Support network tasks

Sociograms:
lacob Levy Moreno
(1889 —1974)



More layouts with web-cola:
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Why do we visualize networks?.-
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Motif Simplification

Fan Motif 2-Connector Motif

.__

Dunne, Shneiderman: "Motif Simplication”, 2014



Dunne, Shneiderman: "Motif Simplication”, 2014



Arc qugrqm
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Requires meaningful ordering
Does not scale with density

Node ordering
Node groups

+
+

Wattenberg, Martin. "Arc diagrams: Visualizing structure in strings." Information Visualization, 2002. INFOVIS 2002. IEEE

Symposium on. IEEE, 2002.
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Matrice
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Adjacency Matrix
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+ Path finding / following + Clusters
+  Outliers + Missing links in clusters
+ Disconnected components (if sparse) + Highly connected nodes

=> Sparse networks => Dense networks
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Matrix Cells

Alper, Basak, et al. "Weighted graph comparison techniques for brain connectivity analysis." Proceedings of the
SIGCHI conference on human factors in computing systems. ACM, 2013.



Clusters

CMU- Roth et al.

e

Shneiderman et al. % b S

Plaisant et al. Ifl

Henry, N., Fekete, J. D., & McGuffin, M. J. (2007). NodeTrix: a hybrid visualization of social networks. IEEE
transactions on visualization and computer graphics, 13(6), 1302-1309.



Comparing networks
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Freire, Manuel, et al. "ManyNets: an interface for multiple network analysis and visualization."
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems. 2010.



Edge Bundling

Holten, Danny. "Hierarchical edge bundles: Visualization of adjacency relations in
hierarchical data." IEEE Transactions on visualization and computer graphics 12.5
(2006): 741-748.



Edge Bundling: Bundling Parameter

Holten, Danny. "Hierarchical edge bundles: Visualization of adjacency relations in
hierarchical data." IEEE Transactions on visualization and computer graphics 12.5
(2006): 741-748.



Hierarchical Edge Bundling
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Holten, Danny. "Hierarchical edge bundles: Visualization of adjacency relations in

hierarchical data." IEEE Transactions on visualization and computer graphics 12.5
(2006): 741-748.



Edge Bundling

Holten, Danny, and Jarke J. Van Wijk. "Force-directed edge bundling for graph
visualization." Computer graphics forum. Vol. 28. No. 3. Oxford, UK: Blackwell Publishing

Ltd, 2009.

Sun, Guo-Dao, et al. "A survey of visual analytics techniques and applications: State-of-the-art research and
future challenges." Journal of Computer Science and Technology 28.5 (2013): 852-867.



Ambiguity

(8) No bundling (o) Edge Bundling () Edge Bundling
(complete) (relaxed)

(d) Metro-Style Bundling (e) Power Graphs (f) Confluent Drawing

?
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(@ )\(0.0)
¢

Bach, Benjamin, et al. "Towards unambiguous edge bundling: Investigating confluent drawings for network
visualization." IEEE transactions on visualization and computer graphics 23.1 (2016): 541-550.



Powergraphs

& SH3-domain protein
@ Motif class 1 proteins
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Royer, Loic, et al. "Unraveling protein networks with power graph analysis."
PLoS computational biology 4.7 (2008).



Confluence Graphs

o

Bach, Benjamin, et al. "Towards unambiguous edge bundling: Investigating confluent drawings for network
visualization." IEEE transactions on visualization and computer graphics 23.1 (2016): 541-550.





https://docs.google.com/file/d/0B4NT53pZkCtnZjd3VklJUDRJbTA/preview
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Jigsaw
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Stasko, J., Gorg, C., & Liu, Z. (2008). Jigsaw: supporting investigative analysis through interactive visualization.

Information visualization, 7(2), 118-132.



Networks and Sets
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Riche, N. H., & Dwyer, T. (2010). Untangling euler diagrams. IEEE Transactions on Visualization and Computer
Graphics, 16(6), 1090-1099.



Bubble
Sets

https.//pdfs.semanticscholar.org/4696/46ad55a0fd09d23460ed6455¢cc1606e3118.10
ai



Supreme 1982

1987

1992

1998

Semantic
Substrates

Supreme 1982

1987

1992

1998

o (o] O
(@) (@)
Circuit 1982 1987 1992 1998 Circuit 1982 1987 1992 1998




Pivot Graphs

Node and Link Diagram

Wattenberg, M. (2006, April). Visual exploration of multivariate graphs. In Proceedings of the SIGCHI conference on
Human Factors in computing systems (pp. 811-819). ACM.



Pivot Graphs
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Geographic
Networks
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Telecommunications Traffic Flow

.’_.

Og;?—a@t
‘(\‘»e'{ N
AV

o AWy~

Millions of Minutes
P Country Totals

— 100-200 250
> 200-500 1,000
- 500-1,000 5,000

JENNY,BERNHARD,STEPHEN,DANIELM.,MUEHLENHAUS, IAN, et al.
“Design principles for origin-destination flow maps”. Cartog- raphy and
Geographic Information Science 45.1 (Jan. 2, 2018

BUCHIN, K., SPECKMANN, B., and VERBEEK, K. “Flow Map Layout
via Spiral Trees”. IEEE Transactions on Visualization and Com- puter

Graphics 17.12 (Dec. 2011)



Shifted Maps

Jdagervorstadt

““Poisdam

OTTEN, HEIKE, HILDEBRAND, LENNART, NAGEL, TILL, et al. “Shifted Maps: Revealing spatio-temporal topologies in movement data”. (2018)
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ABEL,GUYJ.andSANDER,NIKOLA.“QuantifyingGlobalinter- national
Migration Flows”. Science 343.6178 (Mar. 28, 2014)



Destinations
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