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What is Information Visualization? 

• The projection of information into one or more visual 
dimensions… 

• …in such a way as to accelerate engagement with that 
information… 

• ...by leveraging spatial, color, and other low-level 
neuron processes. 
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What is Information Visualization? 

The projection of 
information into 
one or more 
visual 
dimensions in 
such a way as to 
accelerate 
engagement with 
that information 
by leveraging 
spatial, color, and 
other low-level 
neuron 
processes. 
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Why Information Visualization? 

• Understanding Results (Analysis) 
 

• Communicating Results (Telling stories) 
 

• Suggesting Novel Approaches or Hypotheses 
(Finding what you didn’t know you were 
looking for) 
 

“Without experimentation there can be no network science.” 

 
 



8/13/2012 5 

Key to Information Visualization in Network Science? 

Relationships 
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Real Relationships are Multi-Dimensional 
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Real Relationships are Multi-Dimensional 
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Real Relationships are Complex 
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Visualized Relationships Are… Not so Complex 
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… a Little More Complex 
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… a Little More Complex 
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My Basic Problem 

Relationships are incredibly complex and 
constantly changing, but many of our tools 

just give us    . 
 

Why? 
 

What do we do about it? 



8/13/2012 13 

GENERALIZATION 

Can we do something that improves 
information visualization for all 
networks and relationships? 
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Demo 1 

Leibniz, Newton, & Gauss are 
sending emails back and forth about 

various topics… 
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Entity Entity 
Relationships 

2D Space for 
Relationship 

Attributes 

The Main Idea 
Provide 2D space for entity/relationship attributes 
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Entity Entity Relationships 

2D Space for 
Entity Attributes 

2D Space for 
Relationship 

Attributes 

The Main Idea 
Provide 2D space for entity/relationship attributes 
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Entity 
Entity 

Relationships 

The Main Idea 
Provide 2D space for entity/relationship attributes 

Category Data 
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SIMPLIFICATION 

Applying the general tool across a 
broad class of problems. 
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Event Data 

 
• Source 
• Destination 
 

• Time 
 

• Category 

Basic node-link diagrams only 
convey this information 

Some diagrams convey 
this information, but 
typically not in a scalable 
way. 
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Visualizing Multi-Modal Relationships 

BIG PICTURE (NON-MODAL) 
100s-1000s of Nodes/Edges 

DETAILS (MODAL) 
10s-100s of Node/Edges 

Scalability Detail 

Balance 
Scalability 

& Detail 
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Concrete Example 
Modes of Communication 

Pie charts indicate how many of 
each communication type a 
person initiates 

Sectors indicate how many of 
each communication type there 
are between two individuals (with 
directionality). 

Circles are people 

X’s are people that 
do not initiate any 
communications 

Matthew 

Label color might be used 
to indicate a grouping 

Color indicates type of 
communication 
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Demo 2 

MIT-LL (Lincoln Labs) Network 
Intrusion Data Set 
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Example: Cyber Data 

DataSource: IDS data set available at http://www.ll.mit.edu/mission/communications/ist/corpora/ideval/data/index.html 

http://www.ll.mit.edu/mission/communications/ist/corpora/ideval/data/index.html
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Example: Twitter Data 

• Public Twitter data set by retweet, categorized by type  
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Limitations 

# vertices 

# edges 

1 10 100 1000 104  105  106   

|E|~|V|2 
 
 
 

|E|~|V|1.5 
 
 
 
 

|E|=|V| 

Exploded Edges 
2D Edge Space 

Traditional Node-Link 
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Summary 

 
• When your data contains complex relationships, don’t 

be satisfied with basic node-link diagrams! 
 

• Node-link diagrams can be generalized by expanding 
nodes & edges into 2-dimensional areas. 
 

• “Crescent edge” approach is highly scalable and can 
depict complex relationships for 1000s of nodes and 
edges. 
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QUESTIONS? 
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