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Network visualization is highly useful, but hard! 

There are many ways to make it easier 





3ÏÍÅ ÏÆ ÍÙ ×ÏÒËȣ 

NodeXL (Smith et al., 
2009; Shneiderman & 
5ǳƴƴŜΣ нлмнΤ ŜǘŎΧύ 

GraphTrail  
(Dunne et al., 2012) 

Action Science Explorer 
(Dunne et al., 2012; 
Gove et al., 2011) 

STICK  
(Shneiderman et al., 

2011; Gove et al., 2011) 

NetGrok  
(Blue et al., 2008) 



Networks 



Edge List 

Alice Bob Cathy 

Alice 0 1 1 

Bob 0 0 0 

Cathy 1 0 0 

Adjacency Matrix 

Vertex1 Vertex2 

Alice Bob 

Alice Cathy 

Cathy Alice 





Who Uses Network Analysis 

Sociology Scientometrics Politics 
Urban 

Planning 

Biology Archaeology WWW 



Cytoscape 

Pajek 

Gephi 





smrfoundation.org 



What we have done: Open Tools 

ÅYASNAT: NodeXL 

Å5ŀǘŀ ǇǊƻǾƛŘŜǊǎ όάǎǇƛƎƻǘǎέύ 

ÅFOSS 



NodeXL 

Collect data, Excel analysis, statistics, visualization, layout 
ŀƭƎƻǊƛǘƘƳǎΣ ŦƛƭǘŜǊƛƴƎΣ ŎƭǳǎǘŜǊƛƴƎΣ ŀǘǘǊƛōǳǘŜ ƳŀǇǇƛƴƎΧ 



What we have done: Open Data 

NodeXLGraphGallery.org 

 



What we have done: Open Scholarship 



What we have done: Open Scholarship 



Forthcoming, 
Sept 2010 http://nodexl.codeplex.com 

 



We still have a 
problem... 



Node-Link Visualization is Hard 



So what can we do? 



"ÅÔÔÅÒ ,ÁÙÏÕÔÓȣ 

Hachul & Jünger, 2006 



"ÅÔÔÅÒ ,ÁÙÏÕÔÓȣ 

Hachul & Jünger, 2006 



Alternate visualizations... 

Gove et al., 2011 
Henry & Fekete, 

2006 
Dunne et al., 2012 

Freire et al., 2010 Wattenberg, 2006 



Plan of attack 

Readability metrics 

ωGlobal/local 

ωTaxonomy/layout aids 

Motif 
simplifications 

Meta-layouts 

Evaluations 

ωReadability metrics 

ωUser studies 



Readability Metrics 



Why measure readability? 

 

Lee et al., 2003 



Source: Sugiyama, 2002, p. 14 

Measuring Readability 

Simple rules or heuristics 

Davidson & Harel, 1996 

 

User performance 

Huang et al., 2007 

 

Global readability metrics 

Purchase, 2002 

 
 

 



Global Readability Metrics 

ÅHow understandable is the network drawing? 

ÅExample: Journal may suggest 

Å  0%  node occlusion 

Å<2%  edge tunneling 

Å<5%  edge crossing 

 

 

 



 More Metrics! 

ÅGlobal  

ÅbƻŘŜ ƻǾŜǊƭŀǇΣ ŘǊŀǿƛƴƎ ǎǇŀŎŜ ǳǎŜŘΧ 

ÅLocal for Nodes, Edges, & Groups 

ÅTask-by-metric taxonomy 

 

 

 

 

Dunne & Shneiderman, 2009, HCIL TR 

  



E.g., Node Overlap 

Global readability metric 

[0,1] where: 

    0 = Complete overlap 

    1 = No overlap 

Node readability metric 

Ratio of node area that 
overlaps other nodes 



Existing 

metrics New 

Our metrics 

Local 
Node overlap 

Edge tunnel 

Drawing space used 

Group overlap 

Edge crossing 

Angular resolution 

Edge crossing angle 



Assisted Manipulation 

ÅReal-time ranking & 
coloring by metrics 

ÅSnap-to-maxima 

14 edge tunnels 

Images: Cody Dunne 

0 edge tunnels 

 



 Multi -Criteria Optimization 

ÅUser-defined energy function 

ÅInteractive view of task-by-metric taxonomy 

 

ÅSimulated annealing  

ÅMetropolis et al., 1953; Kirkpatrick et al., 1983 

 

ÅSearches layout space 
ÅHill climbing 

 

Å9ȄǇŜƴǎƛǾŜΧ 



Takeaway 

ÅRaise awareness 

ÅLocalized identification of where improvement is 
needed 

ÅOptimization recommendations for tasks 

ÅInteractive, semi-automatic, and fully-automatic 
optimization 

 



Motif Simplification 



2: Motifs often dominate the 
visualization  

3: Motifs members can be 
functionally equivalent  

Observations  

1: There are repeating patterns in 
networks (motifs)  

Lostpedia articles 


