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Overview

• Provide a national perspective on Connected and 
Autonomous Vehicles

• Discuss the opportunities between Connected and 
Autonomous Vehicles and the Maintenance 
Community
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National Perspective on 
Connected & Autonomous Vehicles

• Conduct applied research
• Address policy items
• Issue Rulemakings
• Promote Deployment

– 2015 FHWA Vehicle to Infrastructure Deployment Guidance and 
Products (Draft)

– Vehicle-to-Infrastructure Coalition
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Connected and Autonomous Vehicles 
and the Maintenance Community

• A little perspective
• What are the opportunities?

– Management strategies (aka applications)
– Data needs and sources to support the strategies

• What’s been done to date?  What’s coming?
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Flashback

www.legends1027.com
www.theodysseyonline.com
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What Are the Opportunities?
Management Strategies

• Road Weather Management
– Maintenance (e.g., winter maintenance)
– Operations (e.g., motorists advisories and warnings)
– Traffic Safety
– Road Weather Performance Management

• Traffic Management
– Work Zone Management
– Congestion & Incident Management

• Pavement Management
– Maintenance
– Design

• Asset Management
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What Are the Opportunities?
Data Needs and Sources

• Date
• Time
• Location (lat/long)
• Speed
• Altitude
• Air Temperature

• Barometric Pressure
• Humidity
• Dew Point
• Road Temperature
• Wiper Status
• Spread Rate

• Sources (current and emerging)
– Public sector (esp. State DOT) fleets
– Personal vehicles
– Private sector fleets



99

Michigan DOT’s Approach

Ingest
Manage

Consume
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What’s Been Done to Date?
What’s coming?

• Integrating Mobile Observations for Road Weather 
Management
– Michigan, Minnesota and Nevada DOTs
– Instrumented vehicles to collect road weather data
– Disseminating the data via several communication paths
– Feed the data into several applications

• Weather Data Environment (wxde.fhwa.dot.gov) 
• Vehicle Data Translator (aka Pikalert) posted on the 

Open Source Application Development Portal 
(www.itsforge.net) 

• EDC-4 – WEATHER SAVVY ROADS

https://wxde.fhwa.dot.gov/
http://www.itsforge.net/


Texas Connected 
Transportation Initiatives 

John A. Barton, P.E.
Assistant Vice Chancellor 



Human 
Factors

Automated 
Vehicles

Connected 
Vehicles

Highway Design, Arterial Street Operation, Travel Behavior, Travel Demand Modeling, Bicycle and 
Pedestrian Safety, Transit Safety and Operation, Freight Planning & Operation, Pavement 

Performance, Vehicle-based Pricing, Economic Analysis, Roadside Safety, Vehicle Automation.

Cross-Cutting / Collaborative Research 

Connected Transportation Initiative



Connected Vehicles 

• Signal Phase and Timing (SPAT) and Related 
Messaging for Connected Vehicle Applications

• Integrated V2I Prototype Development
• Traffic Signal Controller Logic Enhancements 
• Eco-Signal Operation 
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Presenter
Presentation Notes
Modifier order fixed…changes in ALL CAPS



Connected Vehicles

• Speed Harmonization and Queue Warning 
Prototype Development and Demo

• Wrong-Way Driving Detection and Mitigation 
• Sensing Highway Infrastructure 

– Safety and Operations
– Bridge
– Pavements 
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Peloton Technology 

• Level 1 Automation Demonstration led by major 
LTL freight carrier

• Examine how infrastructure data (V2I) can 
enhance truck platooning operation 

• Examine impacts to traffic and safety 
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Source: Peloton



Automated Vehicles 

• Truck Automation
• Commercial Truck Platooning 

16



AV/CV Policy Research 

• ITS Program Legislative Research and Analysis 
• Data Privacy and Liability 
• Road Use Fees
• Travel Behavior Impacts 
• Deploying AV/CV: Scenarios and Roadmap 
• Policy Implications of Disruptive Technology and 

the Internet of Things 
• Implications of Automated Vehicle Crashes 
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TAMUS RELLIS Campus

• 2,000 Acre Proving Ground



TAMUS RELLIS Campus 

• Connected Vehicle Development 



Test Bed to Improve Transit, Bike, and 
Pedestrian Safety

• Demonstrate and evaluate AV/CV 
technology hardware and applications in 
transit or paratransit vehicles to improve 
transit passenger, bicyclist, and pedestrian 
safety. 

Toyota ITMS automated bus

Presenter
Presentation Notes
Increasing bicyclist and pedestrian injuries and fatalities are matters of concern for Texas and for those that operate and use the transportation system.
Emerging safety-enhancing advanced vehicle technologies, including automated and connected vehicle (AV/CV) systems, provide an opportunity to improve safety outcomes for road users. 
Many technologies are mature enough for testing and demonstration before eventual deployment on Texas public roadways. 
This research project will define the requirements to operate a test bed facility to demonstrate and evaluate AV/CV technology hardware and applications to improve transit passenger, bicyclist, and pedestrian safety. 
The test bed will build on and be coordinated with other activities TxDOT, Texas A&M Transportation Institute (TTI), and others are pursuing to develop an AV/CV test bed in Texas. 
The project will also identify relevant policy issues and regulations needed to implement transformative changes.



AV/CV Test Bed Development in Texas

I-30 West Test 
Bed 

TTI Riverside 
Test Bed (CS)

USDOT 
FRATIS/WZ 
(Waco) Circuit of the 

Americas (Austin)

TxDOT DSRC
Testing (San
Antonio)

TxDOT Truck 
Platooning (CS)

Texas CV Pilot 
(Proposed)

SH 130 (Austin)

Transit/Ped/Bike 
Test Bed (CS)

Presenter
Presentation Notes
 



I-35 Field Deployments

• Bluetooth travel time detection
– 40 segments, 2-5 miles in length
– ~20 additional segments AUS, SAN, 

DAL, FTW
• 19 Wavetronix radar detector sites 
• 7 CCTV cameras sites
• 21 portable changeable message 

signs (PCMS) 
– ~10 per direction at approximate10 mile 

spacing

Presenter
Presentation Notes
Emphasis on building on construction traveler information system
Not a traffic management system
Few existing resources
100 miles of construction
Initial focus on device deployment
low-cost
non-intrusive 
relatively simple to relocate
Integration with TxDOT TMC solutions
Satisfy traveler information needs



BT deployments geared towards construction traveler information
Traffic management might have different sensors, spacings, locations, etc.

CCTV 7th camera at Brazos River Bridges project – primarily for projection promotion, social media, etc.  Not a PTZ camera.





Disseminating Travel Times

• 30 second data cycles
• 5-minute message 

updates
• 21 signs 
• Signs procured via 

projects and rental
• Driven through TxDOT 

Lonestar® software

Presenter
Presentation Notes
Multiple vendors of signs
Some cities have multiple signs to that destination
~ 10 mile spacings.

From recent survey, for PCMS… 
91% had seen
83% useful
82% frequent enough
92% agree with appropriateness of destination cities





Connected Work Zone

• USDOT grant to expand work zone lane closure, 
delay, and queue information to freight logistics 
and trucks using CV architecture. 

• Working demonstration
in central Texas on I-35.

• PI: Bob Brydia /Christopher Poe



Future Proof
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For More Information 

John A. Barton, P.E.
Assistant Vice Chancellor

jbarton@tamus.edu
(979) 458-6422 
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mailto:jbarton@tamus.edu


2016 AASHTO Subcommittee on Maintenance (SCOM)
July 18, 2016

Tracy Larkin Thomason, PE
Deputy Director, Southern Nevada

Changing the Way We Travel
Mobility and Accessibility, the Autonomous/Connected Way

….and a “recovering” Maintenance Engineer 
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Nevada is a State of FIRSTS

• First to create AV regulations for testing and 
consumer deployment 

• First to create an AV testing program
• First to license a company for AV testing (Google)
• First to license a commercial vehicle for testing
• One of the first 6 states identified for UAV testing
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How Nevada got here…

2015
First AV licensed 
in Nevada to 
Daimler/Freightliner
(May 5th)2011

Senate Bill 511

Authorized AV testing & operation.  
Required DMV to create regulations 
1. Define insurance requirements
2. Establish minimum safety standards
3. Provide for vehicle testing
4. Restrict to specific areas

2013
Senate Bill 313

Further defined “Autonomous 
technology” to not need human 
active control/monitoring

Established $5 million liability 
requirement
Established aftermarket AV 
conversion liability

2016
Governor established the 
Center for Advanced Mobility 
(CAM). 

Presenter
Presentation Notes
DMV sat down a the table with stakeholders – insurance companies, law enforcement, manufacturers – in this case Google to figure out what each stakeholder needed to move forward.  Determined an insurance limit, two people in the 
A $5 million insurance liability requirement.
NRS 482A.025  “Autonomous technology” defined.  “Autonomous technology” means technology which is installed on a motor vehicle and which has the capability to drive the motor vehicle without the active control or monitoring of a human operator. The term does not include an active safety system or a system for driver assistance, including, without limitation, a system to provide electronic blind spot detection, crash avoidance, emergency braking, parking assistance, adaptive cruise control, lane keeping assistance, lane departure warning, or traffic jam and queuing assistance, unless any such system, alone or in combination with any other system, enables the vehicle on which the system is installed to be driven without the active control or monitoring of a human operator.
The manufacturer of a motor vehicle that has been converted by a third party into an autonomous vehicle is not liable for damages to any person injured due to a defect caused by the conversion of the motor vehicle or by any equipment installed to facilitate the conversion unless the defect that caused the injury was present in the vehicle as originally manufactured.

On May 5, 2015, Nevada issued the first license in the world to Daimler/Freightliner. 

In January our Governor, Brain Sandoval created a Center for Autonomous Vehicles.  It resides in the Governor’s Office of Economic Development (GOED) and unifies all the different state departments and other local agencies (e.g. universities (UNR/UNLV), DMV, NDOT, GOED, RTCSNV, City of Las Vegas, etc. ).  One of the primary goals was to provide a single point of contact for manufacturers and other autonomous technology in the state.  
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AASHTO and AAMVA Workshops
• Raise awareness of policy issues 

for various national, state, and local 
organizations and agencies.

• Gain perspectives of Insurers, 
Data firms, Law Enforcement & 
OEMs on policy and regulatory 
issues

• Discuss balance in policy and 
regulatory framework

Establishing National Policy

NHTSA
• Establishing  Guidelines – Part 1 of 4 will be out in July 2016

Presenter
Presentation Notes
AASHTO (American Associations of State Highway Transportation Officials) and AAMVA (American Association of Motor Vehicle Administrators) have been holding workshops across the nation.  (In July 2015  the Autonomous Vehicle Symposium in Ann Arbor, Michigan,  AAMVA in ------2015 in Des Moines, Iowa and more recently January 5, 2016 in Las Vegas, NV) to raise awareness of policy issues for various national, state and local organizations and agencies, Gain perspectives of Insurers, Data firms & OEMs on policy and regulatory issues, Discuss Balance in policy and regulatory framework, Discuss future form of any automated vehicle public policy forum. 
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Integrated Mobile Observation Project 
– Connected Snowplows

• Improve safety and reduce incidents 

• Outfit snowplows with GPS, LiDAR, FLIR, and DSRC/5G radios

• Lane beacons 

• Integrate sensors with NDOT’s RWIS 

• Broadcast locations (AV HUDs, NDOT website, and travel apps)

• Integrate with AV/CV collision avoidance 

• Provide enhanced information on 
snowplow HUD

Presenter
Presentation Notes
Connected Vehicle Technology for Road Weather Safety
Improve safety and reduce incidents from adverse weather conditions 
Outfit snowplows with GPS, sensing involving radar, light direction and ranging (LiDAR), forward-looking infrared-based (FLIR), and DSRC/5G radios
Install lane beacons to communicate with plows along heavy snowfall areas
Integrate sensors with NDOT’s RWIS and University weather research centers
Broadcast snowplow locations through AV HUDs, NDOT website, and travel apps
Integrate snowplow location and adverse weather information with AV/CV collision avoidance 
Provide enhanced information on snowplow HUD
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Vehicle to Infrastructure (V2I) 

Daimler relied       
partially on             
pavement markings  
and striping for their 
media event 

Presenter
Presentation Notes
 While NDOT is very willing to work with the AV/CV industry for media events, we do not support the industry depending on striping, pavement markings, signs etc. for technology.   The conditions affecting these items are outside of NDOTs control  for us to accept liability .  In Las Vegas, temperatures cause the oil to track over new pavement markings and striping in a matter of hours.  
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Vehicle to Infrastructure (V2I)

Presenter
Presentation Notes
At the Consumer Electronic Show this past January, Delphi performed a demonstration of an autonomous vehicle interacting with traffic signals and other vehicles.  
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Integration 
:

 ”

Presenter
Presentation Notes
1st quarter of 2016 -Cars now account for a third of new cellular devices.  Used for vehcile to vehicle capabilities, telematics, entertainment apps, over-the-air updates and 4G LTE hotspots built into the car.  AT&T has over 8 million 
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• DOT’s experience and 
understanding of the data

• Who is responsible for the data? 

• Who owns the data?  (Public vs. 
Private)

• There are varying standards for 
collecting and sharing data.  How 
do you share across multiple 
platforms?

• Increased need for more refined 
data (i.e. construction zones, 
lane closures)

It’s all About the Data!!!

Presenter
Presentation Notes
Many of the AV rely on redundancy in data, gathering it from several sources simultaneously, so failure of one source will be compensated in another area. 
Data interoperability – when we discuss vehicle to infrastructure, vehicle to X (pedestrians, cyclists) there needs to be a basic framework of standards.  Las Vegas utilizes the app WAYs to input  
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• Provide 
“first-mile/last-mile” 
autonomous transit

Autonomous People Movers

• Partnership with 
Local Motors 
announced          
June 16, 2016

Presenter
Presentation Notes
Local Motors, Inc. teamed  with UNLV .  Announced on June 16, 2016  (just last month) a partnership with Local Motors for a pilot program in Las Vegas.  They are planning a “first mile /last mile” type of vehicle, connecting to other forms of transportation.  Looking at the UNLV campus for deployment.   They are working on their facility in the Las Vegas area now. 
Please note that these cars were fabricated with a 3-D Printer.    
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Mobility for Disabled Residents

• Collaborate with OEMs and aftermarket AV technology companies

• Outfit passenger vehicles with aftermarket AV technologies

• Integrate with corridor ITS, DSRC/5G/WiFi, other ICT, and data centers

• Statewide multimodal testing of AVs

Presenter
Presentation Notes
Photo 1 is Mario Andretti photobombing the SAM car before the long Beach grand Prix, 
Sam Schmidt, former race car driver  is driving the car via the helmet he is wearing.  You can see the mouthpiece, where he is using his tongue and mouth in conjunction with head movements to operate the car. The reflective balls on the hat help the infrared cameras track his head movements that turn the wheels and steer the car.
The car is after market retrofitted - it was not originally designed as an autonomous vehicle.  Sam drove up to speeds of 105 mph on the race course. 
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Connected car 
adoption

More autonomous 
cars Reliance on real-time 

data

V2I and V2V 
connections

Smart City integration

Presenter
Presentation Notes
This is all just the beginning of where we’re headed with smarter and more connected cities. 
We’re going to see connected cars become a way of life—just another connected device in your lifestyle.
We’ll move closer to having autonomous cars. Maybe not fully autonomous, but cars will do more on their own by relying on more readily available real-time data that also connects to the systems that manage the city’s traffic.

It’s going to be about more than just personal mobility. Vehicle-to-infrastructure and vehicle-to-vehicle connections are going to feed information into the larger infrastructure to benefit the whole system. So, for example, the city’s traffic management system detects that one particular route is getting very congested. To ease that congestion, the city sends cars to multiple alternate routes so that it doesn’t create congestion in another place. Connections between cars and infrastructure makes this possible.

Connected cars are going to be an important link in the smart city movement, providing the city with data it will use to make decisions and manage things more efficiently.
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• Need for National Standards –
challenge of 50 different 
sets of standards 

• Data governance

• Cybersecurity issues (AV and 
traffic management systems)

• Liability clarification

• Infrastructure clarification

• Process for approving AV for 
public use

Top Policy Issues

Presenter
Presentation Notes
-



Tracy Larkin Thomason, PE
Deputy Director, Southern Nevada
702.730.3300
tlarkin@dot.state.nv.us

Changing the Way We Travel
Mobility and Accessibility, the Autonomous/Connected Way

















https://www.youtube.com/watch?v=gwd5NgZmPOQ
https://www.youtube.com/watch?v=gwd5NgZmPOQ













V2I Deployment Coalition
V2I DC

Overview and Early Findings

Dean Deeter
Athey Creek Consultants
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Topics

• Introduce the V2I Deployment Coalition

• Describe the Initial 18 Month Focus

• Share Early Findings

• Invite Your Participation
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What is the V2I Deployment 
Coalition?

• V2I DC Concept
 A single point of reference for stakeholders to 

meet and discuss V2I deployment related 
issues 

• V2I DC Approach
 USDOT asked AASHTO, ITS America and 

ITE to collaborate on organizing and 
managing the coalition

Presenter
Presentation Notes
The Coalition is built around the concept of creating a single point of reference for a broad range of stakeholders involved in V2I deployment.

USDOT arranged for the Coalition to be established through the collaborative efforts of AASHTO, ITS America and ITE. Representatives from the three associations form a Project Team that facilitates and support the Coalition activities.
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Connected 
Vehicle 

Executive 
Leadership 

Team

V2IDC Executive Committee
USDOT
- ITS JPO
- FHWA
- FTA
- NHTSA

TWG 1:
Deployment 
Initiatives 

TWG 2:
Deployment 

Research

TWG 3:
Infrastructure 

Operator, 
OEM, and 
Supplier 

Partnerships

TWG 4:
Deployment 

Guidance

TWG 5:
Deployment 
Standards

V2I Deployment Coalition

V2I Deployment Coalition Structure 
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TWG Chairs & Co-Chairs

TWG Chair Co-Chair
TWG 1: Initiatives Bill Legg, WSDOT Joe Averkamp, 

Xerox
TWG 2: Research Greg Larson, 

Caltrans
Rob Bertini, Cal 
Poly

TWG 3: Partners Matt Smith, MDOT Roger Berg, 
Denso

TWG 4: Guidance Faisal Saleem, 
MCDOT

Navin Katta, 
Savari

TWG 5: Standards Ed Seymour,
Texas A&M

Gary Duncan, 
Econolite
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16 Deployment Issues Identified
Issue

TWG 1
Initiatives

TWG 2
Research

TWG 3
Partners

TWG 4
Guidance

TWG 5
Standards

Issue 1: V2X Applications P S S S S
Issue 2: Complementary Communications to 
DSRC

N P N N N

Issue 3: V2I Data N S P N S
Issue 4: Patents-Intellectual Property N P N N N
Issue 5: Security No action planned at this time
Issue 6: V2I Outreach N S N P S
Issue 7: Understanding the Benefits and 
Costs of V2I Deployment and Operation

S S P S N

Issue 8: V2I Standards N N N N P
Issue 9: Understanding V2I Liability 
Assignment

N P N S N

Issue 10: V2I Synergies with Other Emerging 
Technologies

No action planned at this time

Issue 11: V2I Consumer Messaging N N N P N
Issue 12: V2I Multimodal Applications No action planned at this time
Issue 13: Infrastructure Processes as V2I 
Obstacles 

P N N S N

Issue 14: Federal V2I Policy Statement P N N S N
Issue 15: Maintaining V2I Infrastructure P N N N N
Issue 16: Operator and OEM Goals for V2I N N P N N

Presenter
Presentation Notes
And this is a list of the deployment issues that the technical working groups have been addressing.

The issues were identified during the first V2I DC meeting in June 2015 and each technical working group identified which issues they felt equipped to address.

Note that three issues were identified, but no action was planned for them at this time. All of the groups expressed concern that although Issue 5: Security is critical, it is too undefined and it is unclear what work the coalition should do. Because none of the groups indicated any level of interest in it, Issue 10 did not have proposed activities for the coming year. For Issue 12, there was discussion about multimodal applications being included as part of Issue 1. However, the issue of specifically how multimodal applications are supported by V2I may be addressed at a future time. 
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V2I DC Overview
Initial Goals of the V2I DC:

To help accelerate V2I deployments related to:
1. Intersections (signalized & non-signalized)
2. End of queue warnings
3. Work zone management
4. Curve warning systems



V2I DC Efforts
TWGs approach to the 4 Focus Areas: 

• Addressing the key issues impacting V2I 
deployment

• Each TWG has a Work Plan of activities

• ‘Fishbone Diagrams’ helped coordinate 
activities of TWGs

• Monthly TWG webinars

• Coalition wide meetings/calls

Four Focus Areas
1. Intersections
2. Queue Warnings
3. Work Zone Management
4. Curve Warnings
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CV Institutional Framework

AASHTO CV Executive 
Leadership Team

(CV ELT)

Recommend Policies & 
Deployment Approaches

Vehicle to Infrastructure 
Deployment Coalition 
Executive Committee 

(V2I DC EC)

Guidance to V2I DC on 
Technical & Institutional 

Issues

V2I DC 
Technical Working Groups

(TWGs)

Collaborate on technical work
(Input level actions) 

Input

Technical findings
& Questions

Policy level
Feedback

Feedback &
Guidance

CV Entity Role

Presenter
Presentation Notes
This slide illustrates the flow of information, questions, and feedback between the ELT, Executive Committee, and Technical Working Groups
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Early Findings / Results
• V2I Standards Context Drawing

• V2I Deployment Guidance Feedback / Input

• Definition of Research Activities for 4 Issues

• Increased Interaction with Automobile 
Manufacturers re: Data Exchanges – Planned 
Upcoming Meetings

• Survey of Planned & Most Beneficial V2I 
Deployments
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To Become Involved

Gummada Murthy, AASHTO gmurthy@aashto.org

Siva Narla , ITE  - Snarla@ite.org

Adrian Guan, ITS America – aguan@itsa.org

Dean Deeter, Athey Creek – deeter@acconsultants.org

mailto:gmurthy@aashto.org
mailto:Snarla@ite.org
mailto:jcarter@itsa.org
mailto:deeter@acconsultants.org
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