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ADOT FMS Coverage NPMRDS Coverage 

Comparing Coverage of ADOT FMS vs NPMRDS 
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Freeway Coverage Arterial Coverage 

Third Party Data Coverage 

©2014  



2 
Raw data sorting 

Station Level Analysis 

Performance Measure Reporting 

Corridor Level Analysis 

FMS 

FMS – Data Processing Methodologies 
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FMS 

Raw Data 
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FMS 

FMS Data Processing and QC 
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2 
FMS 

FMS Data Quality Visualization 
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2 
FMS 

FMS Data Quality Visualization 
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FMS 

FMS Data Quality Visualization 
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FMS 

FMS Data Quality Visualization 
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FMS 

FMS Data Quality Visualization 
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FMS 

FMS Data Quality Visualization 
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FMS 

FMS Data Quality Visualization 

©2014  



2 
FMS 

FMS Data Quality Visualization 
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FMS 

Annual Corridor File 
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Measures - Throughput 

FMS 
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Measures - Speed 

FMS 
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Measures - 
Extent and Duration of Congestion 

FMS 
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Measures – Lost Productivity 

FMS 
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2 
Third 
Party 
Data 

Raw Data in SQL Database 
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2 
Third 
Party 
Data 

Raw Data in SQL Database 

TMC EPOCH 15 min.  
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2 
Third 
Party 
Data 

TMC Level Data in SQL Database 

TMC AVG AM MID PM 
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2 
Third 
Party 
Data 

Joining Data to Shapefile 

TMC Level Data in Excel 

Joined Data Displayed on Map Third Party GIS Network 
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2 
Third 
Party 
Data 

Segment Analysis in Excel 

SPEED / DELAY 

TTI / PTI 
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2 
Third 
Party 
Data 

Speed Output 
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2 
Third 
Party 
Data 

Delay Output 
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2 
Third 
Party 
Data 

Congestion Output 
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2 
Third 
Party 
Data 

Travel Time Index Output 
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Spatial Analyst QC RoutineSpatial Analyst QC Routine
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PM – Free Flow Delay

PM – Speed Limit Delay



Spatial Analyst QC RoutineSpatial Analyst QC Routine
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AM – Free Flow Delay

MID – Free Flow Delay



2 • NPMRDS (National Performance Management 
Research Data Set) 
http://www.ops.fhwa.dot.gov/freight/freight_analys
is/perform_meas/vpds/npmrdsfaqs.htm 

• Provided by FHWA to public agencies for free, HERE 
as vendor. Everything can be downloaded from a 
website after the application is approved. 

• Travel time data on TMC (Traffic Message Channel) 
level. NHS Only. 

• Travel time for “all vehicles”, “passenger vehicles”, 
and “freight trucks” 

• Data by 5-min, for every day 

• No data imputation. Many “NULL” in the data. 

• Sample rates unknown, less “freight truck” data 
than “passenger vehicle” data. 

What is NPMRDS Data 

©2014  
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What is NPMRDS Data 
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2 

Coverage: NPMRDS vs. Third Party Data 

• NPMRDS covers all 
freeways and state 
highways, and arterials in 
NHS (National Highway 
System). 

• About 50% of arterials are 
not covered by NPMRDS 

Data Set # of TMC 
Tot Length 

(miles) 

NPMRDS 3,136 3,599 

Third Party Data 5,740 6,801 

Percentage 
(NPMRDS/3rd Party) 

55% 53% 

©2014  
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2 

NPMRDS Temporal Coverage 

• A TMC doesn’t necessarily report a travel time 
on every 5-min epoch (all vehicles). 

• More data reported during daylight, less data 
over night. 
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NPMRDS Temporal Coverage 

• More data reported in weekdays 
than on weekends. 

 

11% 

22% 
23% 23% 23% 22% 

15% 
13% 

30% 

28% 

30% 31% 
30% 

19% 

SUN MON TUE WED THU FRI SAT 

Average % of EPOCH a TMC 
Reports Data  

Daily 6a-9p 

Oct, 2013 Sun Mon Tue Wed Thu Fri Sat

Week 1 23% 23% 24% 23% 15%
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2 

NPMRDS Data Completeness 

TMC with Data 
TMC with No Data 
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2 

NPMRDS Data Processing 

Convert travel time data to speed data (on 
TMC level) 

Establish a reference speed database (by hour 
by TMC) for weekday and weekend, derived 
from historical data (6 months in 2013) 

Impute the NULL speed in NPMRDS with the 
reference speed 

Perform filtering algorithm to remove outliers 
(same procedure used against the 3rd party 
archived speed database in the past) 

1 

2 

3 

4 
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NPMRDS Raw vs. Imputed vs. Filtered 
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NPMRDS Raw vs. Imputed vs. Filtered 

Imputed 
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NPMRDS vs. 3rd Party Archived Speed Data 

• Comparing 2013 NPMRDS October speed 
(aggregated to 15-min by average 
weekday) to 2012 Third Party Data 
October speed on selected TMC. 

 

 

 

 

 

 

 

• Statistically, two datasets are very close. 
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Histogram TMC 
Mean Abs 

Error (mph) 
RMSE % 

115N04160 3.4 8% 

115N04184 2.4 6% 

115N04201 2.9 7% 

115N05736 4.5 22% 

115N07465 3.3 15% 

115P04111 2.8 7% 

115P04164 3.5 8% 

115P04195 2.8 7% 

115P04232 4.2 11% 

115P04609 4 16% 

Average 3.4 (mph) 11% 
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NPMRDS vs. Third Party Data 
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2 

Using NPMRDS on Congestion Monitoring 

• Detailed congestion profile 

• Day-by-day monitoring capability (NHS) 

• Reliability measures 
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2 • NPMRDS is a great add-in dataset to MAG, 
particularly facilitates planning, operation and 
programming studies 

• NPMRDS consistent to the 3rd party archived 
historical speed data 

• Working on incorporating NPMRDS into MAG 
congestion monitoring routines, it enhances our 
capability in monitoring/measuring traffic 
variability and reliability 

• Continue to evaluate NPMRDS and tweak data 
processing algorithm 

NPMRDS – What is Next? 
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Programming - CMP 

 
 

 Performance-based CMP process for the  
     programming of projects 

 
 Alternative scenarios based on benefit-

cost and performance analysis for the 
rebalancing of the Freeway Life-Cycle 
program 
 

 Programming process for TA 
Transportation Alternatives Program 
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Programming - CMP 
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Case Study A:  RTP 

Freeway Projects
MAG CMP Screening Tool Summary Rankings

CRITERIA Weight 1 2 3 4 5 6 7 8 9

VOLUME/AADT 25% 7 7 9 4 4 3 4 1 2

CRASH RATE 5% 1 1 1 1 1 1 1 9 1

TRUCK VOLUME / AADT 5% 7 7 9 4 4 3 4 2 1

CONGESTION / LOST 

PRODUCTIVITY GP
10% 5 5 3 7 7 4 7 2 1

Total Weighted Score: 2.65 2.65 3.05 1.95 1.95 1.35 1.95 1.00 0.70

Rank Order: 2 2 1 4 4 7 4 8 9

CMP OBJECTIVES 35% 3.33 2.60 2.57 3.29 2.14 3.29 3.57 3.43 3.29

PROJECT/MODE 

SPECIFIC ASSESSMENT
20% 4 4 1 4 3 4 3 4 4

Total Weighted Score: 1.37 1.11 1.70 1.35 1.15 1.35 1.65 1.40 1.35

Rank Order: 4 9 1 5 8 5 2 3 5

Total Weighted Score: 4.02 3.76 5.75 3.30 3.10 2.70 3.60 2.40 2.05

Rank Order: 2 3 1 5 6 7 4 8 9

* For ITS Projects:

   - AADT can be replaced by VMT or VMT/lane

   - Cost can be another quantitative factor expressed in VMT/$ spent
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