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Audio Instructions

ÅtŀǊǘƛŎƛǇŀƴǘǎ ǿƛƭƭ ōŜ ƛƴ ά[ƛǎǘŜƴ hƴƭȅέ ƳƻŘŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿŜō ƳŜŜǘƛƴƎ

ÅPlease press *0 to speak to an operator for questions regarding audio

ÅPlease call Justin for difficulties with the web or audio application

ÅThis web meeting will be recorded

ÅPresentations will be posted to the Eastern Transportation Coalition website. 

Participants will receive a link to the presentations after they are posted.
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Asking Questions 

ÅPlease pose your questions 
using the chat box

ÅQuestions will be monitored 
then answered by the 
speakers either at the end of 
their presentation or at the 
end of the web meeting

Type your question in the box, then click here
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Welcome

Denise Markow, TSMO Program Director
The Eastern Transportation Coalition 
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Agenda
Topic Speaker

Welcome & Introductions
Denise Markow, TSMO Program Director
The Eastern Transportation Coalition 

Optimal Traffic Monitoring Strategies
Stan Young, Advanced Transportation and Urban Scientist, 
NREL

New Traffic Monitoring (and decision-making) 
Opportunities

Michael Pack, Director, University of Maryland CATT 
Laboratory

Monitoring COVID-19 Mobility Impacts Stan Young

Wrap Up Denise Markow
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The Eastern Transportation Coalition 
Sponsored Event

250 Registered

DOTs
Turnpike 

Authorities
MPOs Federal Agencies Universities Vendors Consultants

36 States
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Coalition Update
RECENT

VTravel Information Web Roundtable ςNovember 19, 2020

VTraffic Data Marketplace (previously VPPIII) RFI Meetings ςDecember 2020

UPCOMING

VTVER Working Group: Tolling Apps - The Agency Perspective ςDecember 15, 
2020

VIǳǊǊƛŎŀƴŜ tƛƭƻǘ wŜǎǳƭǘǎ ²ŜōƛƴŀǊΥ {ǘŀǘŜǎΩ 9ȄǇŜǊƛŜƴŎŜ ǿƛǘƘ 5ŀǘŀςJanuary 28, 2021

VRITIS-PDA Suite User Group Web Meeting ςFebruary 4, 2021
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Introductions

Stan Young
Advanced Transportation & Urban Scientist

National Reliable Energy Laboratory

Michael Pack
Director

University of Maryland CATT Laboratory
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Optimal Traffic Monitoring Strategies

Stan Young, Advanced Transportation and Urban Scientist 
National Renewable Energy Laboratory (NREL)
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Optimal Traffic Monitoring Strategies 
& 

Monitoring COVID-19 Mobility Impacts
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Overview

ÅOptimal Traffic Monitoring Guide

ÅAuthored in 2018 ς2019 based on best practice 
of using emerging traffic data technology for 
Road Jurisdiction purposes ςPlanning, 
Operations, and Performance Measures

ÅPublished in late 2019, planned for webinars/ 
presentation in 2020 ςand then ςCOVID hit

ÅMonitoring COVID-19 Mobility Impacts

ÅMarch 2020 COVID Pandemic severely impacted 
mobility, commerce & health of the nation

ÅMeasuring the impact, particularly mobility 
impacts, leaned heavily on the principles of the 
ΨhǇǘƛƳŀƭ ¢ǊŀŦŦƛŎ aƻƴƛǘƻǊƛƴƎΩ

ÅThis presentation share some analysis by NREL, 
and the underlying data from which it emerged
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Optimal Traffic 
Monitoring 
Guide

Link

https://tetcoalition.org/wp-content/uploads/2019/12/Optimal-Traffic-Monitoring-Strategies-Coalition-Ver20-1oct19.pdf?x70560%20'


Optimal Traffic Monitoring in a New Data Age

ÅCreated by the TETC with funding from MCOMP II Grant

ÅIntended to raise the awareness of viable traffic data sources that have 
emerged over the past decade 

ÅTarget audience is engineers, planners, and managers at state, county, 
MPO, and cities 

ÅApplications span transportation planning, operations and performance 
measures   

This new age of data and communications has opened up new avenues for 
traffic monitoring - How do DOTs optimally leverage these new data 
sources in combination with traditional data resources to accomplish their 
mission?
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Principles

ÅTraffic data and information industry has undergone a revolution
fueled by GPS, wireless and ubiquitous communications, and big 
data processing  

ÅThird-party sources have extensive knowledge of the state of 
roadway ςrivaling or surpassing that of roadway jurisdictions.

ÅAt the root of the revolution are vehicles and cellphones that self-
report location and speed data.  

Å²ƘŜƴ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ƛƴǘŜƎǊŀǘŜŘ ǎǳŎƘ Řŀǘŀ Ƙŀǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ Χ
ÅAccurately report traffic flow at nearly all locations and at all times
ÅFuel traditional applications and enable completely new applications

ÅCombining old and new traffic monitoring technologies provides 
tremendous advantage in this new data age.
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Optimal Traffic Monitoring 
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Traditional/Conventional Sensors
ÅStill needed and viable
ÅJustified on critical portions of roadway

ÅProvides reference data to calibrate and validate other 
data sources

ÅFully owned by agency (sensors and data), and so can 
be shared without complex licensing agreements

ÅProperties
ÅExpensive, requires maintenance

ÅNot spatially scalable

ÅInherently 24x7x365, but at a single location
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Applications

ÅAccurate, reference volume data for Highway Performance 
Monitoring System

ÅHigh volume, critical corridors - where a gap in outsourced data, or 
redundant coverage is needed

ÅEnforcement and safety critical activities
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https://www.retailsensing.com/people-counting/vehicle-detection-count-traffic/
https://news.psu.edu/photo/580579/2019/07/15/busy-intersection
https://safety.fhwa.dot.gov/cmv_rtc/ch4.cfm


Commercial Probe Data ςSpeed & Travel Time

ÅIf you are not using it ςyou are behind

ÅTracking a sample of the vehicles/travelers provides 
significant value proposition for any agency app

ÅKnowing 5-10% of vehicle behavior allows for 
accurate inference of travel time, congestion, 
bottle-necks, assessment of user costs

ÅPersonnel in DOTs should be well versed

ÅApps ςTravel Time on Signs (killer app in 2008), 
Smart Work Zones, Bottle Necks, Traffic 
tŜǊŦƻǊƳŀƴŎŜ aŜŀǎǳǊŜǎΧ
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Applications

ÅTravel Time on Signs ς
ÅThe Killer App

ÅBetter, Faster, Cheaper for 
Traveler Information

ÅQuickly spread to 511 systems

ÅTraffic Management Centers
ÅFully scalable network 

monitoring

ÅDetected slowdowns, impacts 
of construction

Travel time on sign posted on DC Outer Loop

Florida District Four Traffic Control Room 
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Other notable 
applications

ωTravel Time or Travel Delay 
Information

ωQueue Detection

ωDynamic Lane Merge

ωWork Vehicle Entry/Exit Warnings

Smart Work 
Zones

ωPeak hour excessive delay (PHED) 

ωLevel of Travel Time Reliability 
(LOTTR) on Interstates 

ωLOTTR Non-Interstates

ωTruck Travel Time Reliability 
(TTTR)

NPMRDS and 
MAP-21 

Performance 
Measures
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Re-identification Data
ÅConsumer Electronics (Bluetooth and WIFI) allows DOTs to 

anonymously sample travel times and O&D
Å.ƭǳŜǘƻƻǘƘ ϧ ²LCL ǳǎŜ a!/ L5ǎ όΨŘƛƎƛǘŀƭ ƭƛŎŜƴǎŜ ǇƭŀǘŜǎΩύ

ÅProperties of Re-Identification Technology
ÅLƴƘŜǊŜƴǘ ά¢ǊŀǾŜƭ ¢ƛƳŜ {ŜƴǎƻǊǎέ

ÅGround-truth reference data for commercial probe data

ÅOwned and operated by DOTs ςsimilar to other sensors

ÅMinimal to no calibration (GPS time based)

Å5% to 20% sample of traffic

ÅApplications: O&D studies, corridor signal timing, calibration of 
other travel time systems, mission critical corridors
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Applications
ÅRe-identification Data
ÅFully characterizes signalized arterial congestion

ÅAs a travel time sensor ςcan precisely capture impacts of signal retiming

Re-identification Power on Signalized Intersections
Before/After Study for Signal Timing
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High-Resolution Controller Data

ÅUnleashes the data in the traffic signal cabinet
ÅSignal Phase and Timing

ÅAll actuation and Sensor data

ÅEnabled by low-cost communications, and server-side 
storage and processing

ÅLed to development of Automatic Traffic Signal 
Performance Measures (ATSPMs)
ÅHigh quality, timely traffic signal assessment for 

management of critical corridors

ÅMade data available for other applications

ÅLeading to ATSPMs from vehicle trajectory data 
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High-Resolution Controller Data

ÅUshered in Automated Traffic Signal Performance Measures (ATSPMs)
ÅMajor signal controllers adopted & states getting on board

Purdue Coordination DiagramAdoption of Advanced Signal Metrics
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Emerging, Leading Edge Technologies
ÅTrajectory Data ς
ÅNot just aggregations-ōǳǘ ǘƘŜ ΨōǊŜŀŘ-ŎǊǳƳō ǘǊŀƛƭΩ ƻŦ 

latitude longitude point

ÅHigh-Resolution Sample of vehicle/traveler behavior

ÅDetailed OD Studies, sensor-less ATSPMs, Energy-
Mobility high-resolution modeling

ÅIn 2020 ςEXPLODED: COVID-19 Mobility Impacts

ÅVolumes from Probe Data
Å5Ŝƴǎƛǘȅ ŀƴŘ ǎŎŀƭŜ ƻŦ Ψ²ŀȅ tƻƛƴǘΩ Řŀǘŀ ƴƻǿ ƭŜŀŘƛƴƎ ǘƻ 

volume data services

ÅHurricane Evac Volume Estimation POC in 2020
- Stay Tuned for POC Lessons Learned Briefing in 2021
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Questions?

26

Stan Young

Advanced Transportation and Urban Scientist

National Renewable Energy Laboratory

Stanley.Young@nrel.gov
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New Traffic Monitoring (and decision-making) Opportunities

Michael Pack, Director
University of Maryland CATT Laboratory
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New Traffic Monitoring (and decision-making) Opportunities
Michael Pack, Director of CATT Laboratory

. 

An overview of works-in-
progress that will inform and 
guide agencies in acquiring 
and using data in innovative 

ways.



TMG background

ÅProvides guidance to state highway agencies for traffic monitoring
ÅPolicies

ÅStandards

ÅProcedures

ÅEquipment

ÅLast updated in October 2016

ÅLatest version being developed by the following team:
ÅUSDOT Office of Highway Policy Information

ÅCASE

ÅARA

ÅMarlin engineering

ÅMMV consulting

ÅSynthosys

ÅA few things have changed
ÅData sources

ÅData sensors

ÅBusiness models

ÅSmart data management
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TMG Chapter 6 acquiring third 
party traffic data, new 
technology, and data analysis

Emerging data 
acquisition and 

collection options

Purchasing data ς
opportunities and 

challenges

Use cases

Data acquisition 
collection planning

Smart data 
management

Purpose driven data 
collection

TMG Chapter 6

The Eastern Transportation Coalition - The Changing World of Optimal Traffic Monitoring Web Meeting 30December 10, 2020



Emerging data acquisition 
and collection options

Connected and 
autonomous vehicles

Commercially available 
probe vehicle data

Location intelligence 
data

TMG Chapter 6: Emerging Data
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Additional Resources
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hǘƘŜǊ ά9ƳŜǊƎƛƴƎ 5ŀǘŀέ wŜǎƻǳǊŎŜǎ

Å14 new-ish data sources

ÅList of providers and where they 
get their data

ÅApplications of data shown at a 
high level

ÅAvailable here
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Managing the data

ÅTPM Focused, but still relevant to 
ops

ÅIncludes 11 use-cases or 
άǾƛƎƴŜǘǘŜǎέ ǘƘŀǘ ǎƘƻǿ ǊŜŀƭ-world 
example of how agencies are 
managing their data.  
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Managing the data

ÅDiscusses six stages of 
managing and using data.

ÅAvailablehere
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5ŀǘŀΣ ŘŀǘŀΣ ŘŀǘŀΧΦ

But what about applications????
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Innovative Use-cases for Emerging Data

ÅNCHRP Synthesis 20-05, Topic 51-06

ÅState DOT Use of Vehicle Probe and 
Cellular GPS Data

ÅIncludes 19, short use-case write-ups
Å12 cover speed-related data

ÅSeven of the nineteen cover LBS and/or 
People Movement data
ÅCV/OEMs

ÅLBS

Åother

SYNTHESIS 20 -05

TOPIC 51 -06

State DOT Use of 

Vehicle Probe and 

Cellular GPS Data
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Monitoring the Climate, Emissions, and Driver Behavior
Å2 year DOE Funded Project wrapping 

up now.

ÅNREL + UMD CATT

ÅMORPC + MWCOG

ÅProbe-based Speed Data + Vehicle 
Registration Data

ÅReal-time and Predictive Energy 
Usage, Emissions, Fuel Consumption, 
etc.

ÅVisual of Vehicle Ownership
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The Causes of Highway CongestionǇƛŜ ŎƘŀǊǘΧ

ÅhƴŜ ǎǘŀǘ ŎŀƴΩǘ ǊŜǇǊŜǎŜƴǘ ŜǾŜǊȅƻƴŜ

ÅMany regional factors:
Climate, demographics, policies, laws, 
infrastructure conditions, population 
density, technology, roadway design, etc.

ÅWise decision-making demands 
current and regionally-relevant 
information.

ÅAccountability through reduced waste 
& improved results
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Integration of Disparate Traffic Data
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Month-by-month and County-by-County
Strategizing for Countermeasures and Investments
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LBS, OEM, CV data, and more

47



LBS, OEM CV data, and more
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