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What is Ontology Visualization?
• View an ontology as a collection of 

information
• Goal: allow users to make sense of the 

collection faster/easier
• Different from traditional information 

visualization
– Ontologies are not numerical/ordinal/nominal 

data
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But All is Not Lost
• There are structural data

– Class hierarchies (DAGs)
– Instance network (multi-colored directed 

graphs)

– Necessary relationships between 
classes/properties/instances

– Sets of axiom (e.g. sets of axioms that 
contribute to a contradiction)

• We concentrate on that first bullet
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Intuitively…
• Class hierarchies give users a sense of 

context when browsing
– Siblings and parents are presented closely
– Bushiness: how fine-grained the 

differentiations are 

– Depth: how specific the concepts get

– Subtree Size: a combined measure of the 
two
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The Survey Says…
• From our study of ontologies1 in the wild

– Told/inferred structures often different 
(sometimes wildly!)

– Multiple inheritances occur to complicate the 
structure

• Even ontologies using inexpressive description 
logics

• In fact, some of these are very large (over 10k 
classes)

• Showing the topology of the structure is  
important!
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Introducing… Treemap2

• Nesting rectangles
• Space-filling
• All-in-one view: all 

branches, depths 
visible

• Well-known and 
widely used

• Great to show 
attributes of leaf 
nodes

• But bad for topology
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CropCircles Design
• Tree viewer
• Nesting of circles
• Maintain size ratio
• Layout is  

topologically-
sensitive
– Sorted by subtree 

size
– 4 layouts

• Scribbled on 
napkin in AAAI
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Support for Multiple Inheritance (MI) 

• Lots of MI
• Can see it’s MIed

in many places
• Can see up to its 

ancestors’ MI

Upper Galen Ontology
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Told vs Inferred
• It changed, can you see?  How much?

Told Wine Ontology Inferred Wine Ontology
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Partition Graph Using
e-connections

Trees in graph nodes

Beer ontology Koala ontology
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Interface
• Ontology List

• Class List
– Children
– Search Results

• Detailed view

• History

• Interaction
– Zoom + fit
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Does Our Design Work?
• Need evaluation
• Lots of ontology visualizers out there
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Controlled Experiment
• Compare 3 tree viewers: CropCircles, 

treemap, SpaceTree3

• Focus on topology differentiation tasks
• Measure time taken/ success rate in 

completing tasks
• 18 users, repeated measures design, mixing 

order of tools
• 8 distinct tasks

– 2 navigational
– 6 topological

>
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Tasks
• Navigation Tasks

– First Time Node Finding (x2)
– Return to Previously Visited Node

• Topological Tasks
– Structural Comparison of Subtrees
– Find the Bushiest Child Node
– Find the Largest Subtree
– Find a Deepest Node
– Find 3 Nodes with at Least 10 Children
– Find 3 Top-level Nodes that Root a Subtree of 

depth greater than of equal to 5
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Ontology Used
• A version4 of the NASA Sweet JPL 

ontology5

– 1537 defined classes

• Class names are anonymized to CN, 
where N is a number
– Specially ordered so one can find a node not 

seen before

• Used both told structure and the inferred 
structure (each for a group of tasks)
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Initial Condition of the Three Tools
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Results (Navigation Tasks)

• SpaceTree does very well in navigation 
tasks

• SpaceTree and CropCircles are good at 
returning to visited node

• Treemap suffers in these tasks
• Alphabetization of labels is important
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(Insignificant) Results

• Though users are100% successful using 
CropCircles, not significant

• Largest subtree result: surprising
– Users do not trust representation in 

CropCircles and SpaceTree
– Confirmed with SpaceTree study
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Results (Topology Tasks)

• CropCircles did well in these tasks
– Outperformed  at least one other tool
– Never on the ‘losing’ end

• SpaceTree and treemap each has its own 
strength

• For the last task here, users find nodes in the 
upper part of the ontology using CC, but leaf 
nodes in TM
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Lessons Learned
• CropCircles has a long way to go

– Information density, labels, alternative 
sorting of class list

• CropCircles is comparable to the 
strengths of the other two tools in 
topological tasks 
– But not a clear-cut winner over all

• There is no one perfect visualization tool, 
even for this set of simple tasks
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Users, Users, Users
• Lots of ontology visualizations tools out 

there
• Very little meaningful evaluation w.r.t. 

user’s tasks

• It’s time to stop and think about what the 
users are doing
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Next Steps for Ontology 
Visualization

• Survey, interview ontologists about their 
daily tasks, such as 6

• Tailor tools to suit their needs
• Intuition

– Use effective hierarchy visualization as 
overview

– Richer browsing paradigm
• User-driven exploitation
• Richer context management
• Visual assistance
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Thank You

Software download (Swoop): http://www.mindswap.org/2004/SWOOP/
User Documentation: http://www.mindswap.org/2005/cropcircles/index.shtml

Special thanks to the users in this study.

Also special thanks to Jennifer Golbeck for her useful comments.
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Backup Slides
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Tests for Statistical Significance
• For continuous variable (time)

– One-way ANOVA
• Check for sphericity condition and perform modified 

F-tests1

• Perform either Tukey’s HSD or Bonferroni correction 
(with pair-wise 2-tailed t-tests) depending on 
sphericity condition

• For binomial variables (success/failure)
– Use Cochran-Mantel-Haenzsel general 

association statistic to see if the rates are 
significantly different2

• Use p = 0.05 in all tests
1. S.W. Greenhouse and S. Geisser. On methods in the analysis of profile data. Psychometrika, 29:95–112, 1959.

2. Charles S. Davis. Statistical Methods for the Analysis of Repeated Measurements. Springer, 2002.
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SpaceTree
• Zoomable, animated tree viewer, with 

thumbnails
• Good for some topological tasks <


