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Beyond Animation: 
Interactive 
Visualization 
Techniques for 
Big Transportation 
Data



Traditional Modeling & Simulation Outputs



Things we all care about

• Solving problems

• Analyzing data

• See what we study actually get used by others!



Things we all NEED to care MORE about

• Showcasing our work to others
• Getting people excited about our work
• Getting people who have the power to fund 

our work willing to fund MORE of our work!

• COMMUNICATING RESULTS!



Changing our mindset
• Is an animation always appropriate?
• What other options do I have?
• Should this be difficult?  
• Do we have the tools we need?

• Goal: 
“Effectively communicating our results 

to get better results.”



How much data are we getting today?
• RITIS Today

• Traffic events:                                       40,000  records per day:         0.001 Gb/day
• Traffic detectors:                          35,000,000  records per day:         5 Gb/day
• Probe vehicle data:                 4,200,000,000 records per day:    550 Gb/day
• CCTV, weather, radio, etc:   NO,STA,TSK,EPT records per day:    ??? Tb/day
• V2X & Automation data:  ?,???,???,???,??? records per day:    ???  ?b/day



Our Challenge

• Our mission is to make ALL of this data 
• easily accessible, 
• usable, and 
• understandable
to end users and ITS applications…
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How do we 
attempt to do 

this?



Visual Analytics
• Not just about pics and graphs…
• Traditional querying (or analysis) demands that you 

• Know what question to ask
• know how to ask it (SQL or other language)
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• Visual Analytics provide the 
freedom to:

- Explore data in new ways
- Ask meaningful questions 

that you wouldn’t have 
normally thought to ask

- Develop new hypothesis
- and realize new solutions



Why Visualization?

• Visual bandwidth is enormous
• Human perceptual skills are remarkable

• Trend, cluster, gap, outlier...
• Color, size, shape, proximity...

• Human image storage is fast and vast 9



An Experiment:

On the next slide, tell me the 3 
countries with the largest values beside 
them.

You have 3-seconds.
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What did you see?
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Same Experiment:

On the next slide, find me the 3 
countries with the largest values over 
them.

You have 3-seconds.
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What did you see?
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Our process & our “Design Mantra”
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Who is your audience?

Vs.
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- Engineers
- Planners
- Operators

- Legislators
- Media
- Decision Makers
- Public



Examples

18



How much did this cost us?
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Incident Cluster Explorer
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Visualizing changes in Congestion 
(and other things) 

over time with
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The Reporting tool

















Resources (give me your card, and I’ll email these to you)

• Info Viz Books:
1) Information Visualization: Perception for Design, 2nd ed. by Colin 
Ware
2) Information Visualization: Design for Interaction 2nd ed. by Robert 
Spence
3) Introduction to Information Visualization by Richardo Mazza
4) The Visual Display of Quantitative Information by Edward Tufte
5) Now You See It by Stephen Few

• Info Viz Articles, Theses, Dissertations, & Publications:
1) Visual tools for the socio–semantic web by Moritz Stefaner
2) Computational Information Design by Ben Fry
3) Information Interaction Design by Nathan Shedroff
4) Information Visualization in the News by Alberto Cairo (draft)
5) Graphs via Ink: Understanding How the Amount of Non-data Ink in 
a Graph Affects Perception and Learning (PDF) by Julia Kulla-Mader
6) The Eyes Have It: A Task by Data Type Taxonomy for Information 
Visualizations by Ben Schneiderman
7) Information Visualization for the People by Mike Danziger



Resources
• Info Viz Blogs:

1) Visual Complexity
2) Infosthetics
3) Simple Complexity
4) Flowing Data
5) Infographics News
6) Biofusion Design
7) Eager Eyes
8 ) Neoformix
9) Statistical Graphics 
and more
10) Well-formed data

• Info Viz
Software/Tools:
1) ManyEyes
2) NYTimes
Visualization Lab
3) iCharts
4) Processing
5) Flare
6) Tableau
7) Swivel
8 ) Google Visualization 
API

9) GGobi
10) Protovis

• Influential Data Viz
People:
1) Edward Tufte
2) Ben Shneiderman
3) Stephen Few
4) Fernanda Viégas
5) Martin Wattenberg
And 60+ more …



Thank you!

• Michael L. Pack
PackML@umd.edu
301.405.0722


