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Presentation

• Probe data background

• Applications in performance measurement

– Freeways: Maryland Mobility Report

– Arterials: Maryland Mobility Report

– Weather Impact and Recovery

– Work Zones

• Newly Acquired O-D Data & Applications



Background -The World is 

Changing

World Population 6.3 Billion 6.9 Billion 7.2 Billion 7.6 Billion

Connected Devices 500 Million 12.5 Billion 25 Billion 50 Billion

Connected Devices 
Per Person

0.08 1.81 3.47 6.58

2003 2010 2015 2020

More connected 
devices than people!





Background – Historical 

Significance of “Big Data”

Source of all pictures: google



Background: Vehicle Probe Data

• Private data vendors collect and fuse data from several 
sources, including GPS probes

• Data is reported every minute on Traffic Message Channels 
(TMC)



Background: Incoming raw GPS data

(Source: INRIX)

April 2009April 2014



Through July 2015

• 11states

• 55 evaluation reports

• 57 deployments, 829 days 
sensors on the road

• 1282 centerline mile (994 mile 
freeway, 288 mile arterial)

• 95,706 hour worth of ground 
truth data resulting from 13 
million Bluetooth observations

Background: Validation 

effort

State Validation rounds

CT 1

DE 6

FL 1

GA 1

MD 9

NC 6

NJ 13

PA 8

RI 1

SC 1

VA 10

Reports are available on: http://www.i95coalition.org/projects/vehicle-probe-project/
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Background: Graphical output



Mobility Reporting: National 

and State Level

• National
– Urban Mobility Report (TTI)

– Since 2010 based on probe speed data

• States
– Washington (WSDOT)

• The Gray Notebook

– Maryland (SHA)
• Mobility Report (Since 2012)

– Indiana (IDOT)

– …



Mobility Reporting :

Performance Measurement

• Congestion: Travel Time Index (TTI)

– Refers to the ratio of expected (average) travel 
time to the (minimum) free flow travel time of the 
segment

• Uncongested (TTI<1.15)

• Light (1.15<TTI<1.3)

• Moderate (1.3<TTI<2.0)

• Severe (TTI>2.0)



Mobility Reporting: 

Performance Measurement

• Reliability: Planning Time Index (PTI)

– Refers to the ratio of extreme (95th percentile) 
travel time to the (minimum) free flow travel time

• Reliable (PTI<1.5)

• Moderately Reliable (1.5<TTI<2.5)

• Unreliable (PTI>2.5)



Mobility Reporting: 

Corridor Level Example



Mobility Reporting: 

Samples of Arterial Corridor Performance



Mobility Reporting: 
Anticipated Arterial Probe Data 
Effectiveness

Likely to have accurate probe 
data

Possibly accurate probe 
data

Unlikely probe data is accurate

• AADT  > 40000
• 2+ lanes
• <= 1 signals per mile
• Principal Arterials (HPMS)
• Fully or Partially captures

>75% slowdowns

• AADT  20K to 40K
• 2+ lanes
• <= 2 signals per mile
• Minor Arterials (HPMS)
• Should be tested

• Low Volume, AADT < 20K 

• >=2 signals per mile
• Major Collectors (HPMS)
• Not recommended

• Probe data quality most correlated to signal density 
• Increased volume aids probe data, but does not overcome issues 

associated with signalized corridors
• Accuracy ANTICIPATED to improve with increased probe density 

and better processing



Mobility Performance: Ex. Winter Weather

“Restoration Time” on I-695

Interval for Winter Road Restoration Time Beginning Time Ending Time Duration

1 17:32 25:00 7:28

Beginning Time Ending Time



Mobility Performance: 

Work Zones

• Exposure
– Volume
– Site specific data

• Safety
– Volume
– Crash/incident data

• Mobility
– Volume
– Speed (probe data)



Sample Results

• Westbound I-70, East of Frederick

– WZ3: Speeds



Mobility Performance:

Work Zone PM Dashboard

Source: RITIS















Questions/Comments?

For more information…

Thank you!

Tom Jacobs, Director
UMD Center for Advanced Transportation 
Technology & MD T2 Center
tjacobs@umd.edu
Office: 301-405-7328

www.catt.umd.edu

mailto:tjacobs@umd.edu

