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• What if…
• Cell Phone Tracking – How does it work?
• Potential Applications
• Case Study – Travel Time and Delay 

Rumble



The state of data collection…

• Guess/Estimate Peak Hour/Period
• Travel Time

– Probe vehicles
– MAC address tracking
– Dedicated hardware

• Origin – Destination
– Road user surveys
– MAC address tracking
– License plate matching



…and its impact on analysis

• Analyses confined to peak hours
• Analyses confined to limited roadway 

networks
• Assumptions fill in gaps
• Data collection often limited by economic 

practicality

• What if the cost was lower…much lower?



What if you can estimate the peak hour/period 
obtain speed and O/D data by looking at a map?



What if the data is based on today's, 
last week’s or last month's data….not 
1,2 or 3 years ago….but

Do I sound like the “ShamWow” guy yet?

What if you can get both at a much lower 
cost and almost instantaneously - just by 
the flip of a switch?



By flipping a more complicated 
switch!  You can…
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12AM - 1AM

4AM - 5AM

8AM - 9AM

12PM – 1PM

1AM - 2AM

5AM - 6AM

9AM - 10AM

1PM – 2PM

2AM - 3AM

6AM - 7AM

10AM - 11AM

2PM – 3PM

3AM - 4AM

7AM - 8AM

11AM – 12PM

3PM – 4PM

Determine the peak hour and obtain 
travel speeds for 95-99% of all roadways!



Determine the origin/destination for your 
site, roadway link, etc… by zip code !
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How is this possible? 

Innovative Solution: 
Cell Phone Data



How exactly does your cell phone work?
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Real-Time Speed Measurements
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Real-Time Speed Measurements
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Real-Time Speed Measurements
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V = d/t



Real-Time Speed Measurements
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Applications Mobility Data

This data enables a broad range of mobility 
analytics and insights, for both real-time 
applications and historical analysis.
• Traffic Speed and Travel Time
• Traffic Flow Patterns
• Activity-Based Modeling
• Origin-Destination Studies
• Trip Analysis
• Dynamic Population Counts
• Demographic Mobility



Advantages of Cell Phone Data

• More data and market coverage
• Actual observations rather than a predictive 

“guess” based on limited data
• Data is readily available when and as 

needed to support either planned or ad hoc 
project needs.

• Easily integrated with other data sources 
(e.g. GPS data) and GIS platforms

• Significant cost savings versus traditional 
mobility data collection



Capabilities and its Implications

• Calibration of microsimulation models
– Multiple days worth of data = increased confidence
– Cost effective to collect 24/7 instead of just peaks
• Peak spreading
– When combined with automated volumes =  true 

capacity
– Latent demand
• Origin – Destination Studies
– Select link analysis
– Field measured over large area



Other Applications for Cell Phone Data
Transportation Planning 
• Trends analysis 
• OD matrices for TDM (in 

development)
• Congested travel time validation 
• Calibration of path building using trip 

leg information (in development)
• Select zone and select link 

assignment reasonableness check
• Calibration of dynamic traffic 

assignment
• Air travel patterns analysis 
• Before and After studies 

Traffic Engineering
• OD matrices for simulation models 

and calibration
• Traffic counts (future)
ITS
• Real-time traffic data
• Evacuation planning & execution
• Emergency response / incident 

management

Design/ Construction
• Dynamic MOT/ Smart Work Zones 

Transit Planning and Operations 
• OD Matrices for transit riders
• Run times 

Universal Locator
• Opt-in subscribers for both passive 

and on-demand locations 
• Real time cell phone/ population 

density

Next Gen 
• Activity based modeling (capture trip 

chaining)
• Development of neural transportation 

models (artificial intelligence) 



How does cell phone data matchup with 
traditional data collection methods?

The Match-up: Cell Phone Data vs Sensys Networks

The Time: July 2010 to September 2010
24 hours, 7 days a week, 3 months worth of data

The Place: Westchester County (Bronx River Pkwy)

And…… ..the winner is…… ..



Data Validation – Bronx River Parkway – Approx. 13 mi les



Data Validation – Bronx River Parkway – Fixed Points



Data Validation – Westchester County –
Sensys vs Cell Phone Data, Preliminary Travel Speed  
Results:
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Preliminary results within 10% or better! Preliminary results within 10% or better! 



And the winner is….

We are all WINNERS!
– The Traffic Engineering and 

Transportation Planning Community
– Agencies
– Consultants
– Tax Payers
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