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Welcome and Introductions



Today’s Topics
• Connected Vehicle (CV) Overview
• CV and Road Weather Solutions
• Every Day Counts / Weather-Savvy Roads
• Q&A



Connected Vehicle Overview



USDOT’s ITS Strategic Plan (2015 -2019)

How? By conducting research, development, and education 
activities to facilitate the adoption of information and 
communication technology to enable society to move more 
safely and efficiently.

Vision – Transform the Way Society Moves

Today’s Focus

http://its.dot.gov/strategicplan/index.html



Connected Vehicles “101”

1. A wireless device in a car sends basic safety 
messages 10 times per second

2. Other nearby cars and roadside equipment receive 
the messages

3. Drivers get a warning of a potential crash

• Saves lives by significantly reducing traffic crashes
• Make travel easier, more efficient, and enjoyable
• Helps curb pollution



Connected Infrastructure 
• Connected Infrastructure - Devices 

installed along the roadway capable of 
sending and receiving messages…and can 
interface with traffic control systems

• Vehicle-to-Infrastructure (V2I) USDOT is 
developing V2I applications in many 
operational areas, including road weather



Connected Vehicle Pilot Deployment Program
PILOT SITES

New York City

ICF/Wyoming

Tampa (THEA)



Connected Vehicle Pilot Deployment Sites

WYDOT’s pilot is 
focused on reducing 

the impact of adverse 
road weather



CVs are the Foundation for Automated Vehicles



ITS Joint Program Office Offers Free Resources
https://www.its.dot.gov/

• Connected Vehicle and Road Weather Data
• Professional Capacity Building

• ITS Training

• Webinars

• Research Fact Sheets
• National Transportation Library
• National ITS Architecture
• Connected Vehicle Help Desk

https://www.pcb.its.dot.gov/


Connected Vehicles and 
Road Weather



Why care about adverse weather?

The average number of 
deaths that occur 
under adverse weather 
conditions is over 
5,000 more than any 
other type of weather-
related fatality.



Weather-Related Crashes



Other impacts of adverse road weather…

• Mobility
– About 25% of non-recurring delays are due to weather

– Congestion costs about $9.5B/yr. for 85 urban areas*

• Productivity
– Weather-related delays add about $3.4B/yr. to freight costs

• Environment
– Chemicals used for anti-icing affect watersheds, air quality and 

infrastructure

*Source: 2015 Urban Mobility Scorecard http://mobility.tamu.edu/ums/ 

Source: FHWA



Impacts are more than just weather…

Current weather?
Forecasted weather?

Current conditions?
Forecasted conditions?

When will road 
conditions deteriorate?

Current motorists?
Anticipated motorists?



Leveraging CV Data for Road Weather
• Potentially low cost data 

source as technology 
becomes mandated

• Direct measures of vehicle 
• Enables greater data 

resolution and data 
density

• Enables the integration of 
traffic management and 
maintenance deployment 



Leveraging CVs - Potential for Higher Resolution

Today
60% chance of snow, mainly 
afternoon. Sunny early, then cloudy

The Future
CVs provide a continuous picture of 
what’s happening on the roadways



Sample Deployment Concept



Some Discussion….



Discussion
• What vehicle-based capabilities do you have in place?

• Do you use it for road weather management?

• What management strategies do you use that can benefit from 
additional road weather data?

• What barriers exist within your agency for deploying CV-based road 
weather strategies?



Every Day Counts
Weather-Savvy Roads



What is “Every Day Counts” (EDC)?
State-based model to identify and rapidly deploy proven but underutilized 
innovations to:

• shorten the project delivery process
• enhance roadway safety
• reduce congestion 
• improve environmental sustainability

EDC Rounds:  two year cycles
Executing 4th Round (2017-2018) - 11 innovations
EDC to date:  3 Rounds, 35 innovations



How can we better manage adverse events?

RWM strategies that help agencies manage road systems and inform travelers 
ahead of, and during, adverse road weather conditions.

FHWA’s Weather Savvy-Roads (WSR) Initiative

Pathfinder Integrating Mobile 
Observations (IMO)

Today’s Focus



Video overview of FHWA’s WSR



What is Pathfinder?
• Collaboration between the National Weather Service (NWS), State 

DOTs, and support contractors to share and translate forecasts into 
consistent public transportation impact statements

• Disseminates road weather information that is:
• clear, 
• concise, 
• impact-based, and 
• consistent 

Intended Outcome - Drivers are well 
informed and able to make safe and 

efficient travel decisions



Pathfinder – Core Partners
• National Weather Service:  Experts at weather 

forecasts
• Private Sector Weather Providers: Experts at road 

weather forecasts
• State DOTs: Experts at operating and maintaining the 

roadways – knowledgeable about the state of the 
roadways and the impact to the traveling public

• State Emergency Managers: included in core 
partners to coordinate activities during high impact 
events Source: FHWA



Pathfinder Guidance (8-Step Process)

Identify Partners

Determine 
Qualifying 

Collaboration 
Events

Select 
Communication 

Mediums and Set 
Procedures

Establish Point 
Person at Each 

Participating Entity

Synchronize 
Forecast Schedules

Establish Definitions 
and Create Shared 

Resources

Create Shared 
Impact Message for 

the Public

Conduct Post Event 
Review and Data 

Archiving

1 2 3 4

5 6 7 8



What is Integrating Mobile Observations (IMO)?

• Weather and road condition data 
collection from fleet vehicles for a 
more comprehensive view of 
network conditions 

• Advanced, vehicle-based 
technologies are deployed to collect, 
transmit, and use weather, road 
condition, and related vehicle data

Intended Outcome – Utilizing 
enhanced data for more informed 

system management (i.e., maintenance, 
traffic, asset, performance) 

Source: Minnesota DOT



Why implement IMO?

• Fill gaps in road weather observations

• Spur development of new applications

• Dramatically enhance existing systems
• Aid in overall salt reduction strategies
• Optimize the use of maintenance resources
• Generate actionable, automated alerts and messages to TOC/TMCs, maintenance personnel, work 

zone teams
• Provide traveling public with more timely and valuable information

Improve efficiency, enhance effectiveness, increase accountability 



IMO System Components
• On-board Systems & Graphical User Interface (Front-end)

• Communication platform

• Data processing Servers (Back-end)



IMO Pilots
Three states explored the feasibility of using vehicle-based data to improve 
transportation safety & mobility

Minnesota DOT
~590 Vehicles
Data

• Air Temperature
• Relative Humidity
• Surface Temperature
• Wiper Status
• Brake Status

Camera Images
AVL, Cellular, & DSRC

Source: FHWA

Michigan DOT
~15 IMO Vehicles + 310 
Snow Plows
Data

• Air Temperature
• Relative Humidity
• Surface Temperature
• Brake Status
• Accelerometer 

Camera Images
Cellular, DSRC, & WiFi

Nevada DOT
~60 Vehicles
Data

• Air Temperature
• Relative Humidity
• Surface Temperature
• Wiper Status
• Diagnostics Status

Radio, Cellular, & DSRC



Michigan IMO System Framework

33



Michigan IMO Data Collection Architecture



IMO Captured Images

35
Source: Michigan DOT



Examples of Motorist Advisory and Warnings

36

WHITE OUT CONDITIONS

ON I-94

REDUCE SPEED

SLIPPERY ROADS

WB I-94

REDUCE SPEED

Source: Michigan DOT



Minnesota IMO System Framework

Source: Minnesota DOT



Nevada IMO System Framework

Source: Nevada DOT



Nevada IMO 3 On-Board Units

Source: Nevada DOT



Connected Vehicle-Enabled 
Weather Responsive  
Traffic Management 
(CV-WRTM) Guidelines

https://ntl.bts.gov/lib/61000/61000/61004/FH
WA-JPO-17-478.pdf

https://ntl.bts.gov/lib/61000/61000/61004/FHWA-JPO-17-478.pdf


Three Pathways for Implementation

CV-WRTM Guidelines is a 
valuable resource for IMO 
implementers



Pathway #1 – Intelligent Agency Fleets
Starts with equipping agency-owned fleets to collect weather and road 
condition data (Cellular, UHF, and/or DSRC communications)

Supports



WSR Technical Assistance

FHWA is developing a suite 
of educational materials 
and events for agencies 
interested in:
• Building their understanding

• Exchanging information

• Deploying WSR

Case Studies and Fact Sheets

IMO Toolkit

Webinars

Workshops

Peer-to-Peer Technical Assistance

Demonstration Site Visits/Peer Exchanges

Videos

https://collaboration.fhwa.dot.gov/dot/fhwa/RW
MX/SiteAssets/Weather%20Savvy%20Roads.aspx

https://collaboration.fhwa.dot.gov/dot/fhwa/RWMX/SiteAssets/Weather%20Savvy%20Roads.aspx


Join us on September 6th!
Learn how locals from across the nation are deploying 
WSR solutions to improve the safety and mobility of their 
roadways during adverse weather events!

• September 6, 2017

• 12:30 – 2:00 PM (EST)

• Register by September 4th at: 
https://collaboration.fhwa.dot.gov/dot/fhwa/WC/Lists/Seminars/Dis
pForm.aspx?ID=1476

https://collaboration.fhwa.dot.gov/dot/fhwa/WC/Lists/Seminars/DispForm.aspx?ID=1476


Q&A Session



Visit the U.S. DOT Exhibit
Want to learn more about connected vehicles, automated vehicles and 
vehicle-to-infrastructure deployments?

Visit the USDOT in booth #460 in the PWX 2017 Expo Hall.



For more information…

Contact your state’s representative:
• Paul Pisano (paul.pisano@dot.gov)

• Roemer Alfelor (Roemer.Alfelor@dot.gov)

• Ray Murphy (Ray.Murphy@dot.gov)

• Gabe Guevara (gabriel.guevara@dot.gov)

AL Roemer Alfelor KY Roemer Alfelor OH Ray Murphy
AK Paul Pisano LA Roemer Alfelor OK Ray Murphy
AZ Paul Pisano ME Gabe Guevara OR Paul Pisano
AR Roemer Alfelor MD Gabe Guevara PA Gabe Guevara
CA Paul Pisano MA Gabe Guevara PR Roemer Alfelor
CO Paul Pisano MI Ray Murphy RI Gabe Guevara
CT Gabe Guevara MN Paul Pisano SC Roemer Alfelor
DE Gabe Guevara MS Roemer Alfelor SD Ray Murphy
DC Gabe Guevara MO Ray Murphy TN Roemer Alfelor
FLH Gabe Guevara MT Ray Murphy TX Ray Murphy
FL Roemer Alfelor NE Ray Murphy UT Paul Pisano
GA Roemer Alfelor NV Paul Pisano VT Gabe Guevara
HI Paul Pisano NH Gabe Guevara VI Roemer Alfelor
ID Paul Pisano NJ Gabe Guevara VA Roemer Alfelor
IL Ray Murphy NM Paul Pisano WA Paul Pisano
IN Ray Murphy NY Gabe Guevara WV Roemer Alfelor
IA Ray Murphy NC Gabe Guevara WI Ray Murphy
KS Ray Murphy ND Ray Murphy WY Paul Pisano

mailto:paul.pisano@dot.gov
mailto:Roemer.Alfelor@dot.gov
mailto:Ray.Murphy@dot.gov
mailto:gabriel.guevara@dot.gov
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