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\VDOT Why Connect?

What Benefits Can We Expect?

National Timeline for Application Adoption and

Associated Mobility Benefits
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Future of Transportation

« Commonwealth Transportation Board (CTB)
established an Innovation and Technology
subcommittee

« Chaired by Hap Connors, Fredericksburg District

« 6 CTB Members

 Focused on driving innovation and advocate use of
transportation technology at Policy Level.
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VDOT Innovation and Technology
Implementation Plan

Improve safety to the goal of ZERO Annual fatalities.

Improve Operations, providing increased mobility
and reduced congestion; connecting people and
moving goods in a more timely and efficient manner.

Concurrently reduce infrastructure costs and
Improve State of Good Repair in order to repurpose
spending from obsolete assets to core needs and
Innovative approaches.

Drive the implementation toward significantly
reduced overall public sector transportation
Infrastructure investment.
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Quick Wins

1. Develop the roadway of the future by beginning the
replacement of traffic signals with connected vehicle
technology in coordination with the automotive industry.

« Target of 10 years for full implementation.

2. Begin deployment of enhanced edge of pavement and other
lane markings in coordination with the automotive industry to

eliminate road and lane departure crashes.
« Target of 10 years for full implementation.

3. Implement a cloud-based data portal to provide road condition,
traffic incident, work zone, multimodal traffic data, and roadside
signage information for connected and automated vehicle

consumption.
« Target 1 year for full implementation. :
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Connected Vehicles Provide

Opportunity to Reduce Infrastructure

« VDOT wants to understand feasibility of eliminating certain high-
dollar infrastructure through connected vehicle applications.

» Overhead Guide Signs
« 1,000 signs x $100,000 per sign structure = $100 M

» Overhead Changeable Message Signs
» 550 signs x $200,000 per signh = $110 M
» Traffic Signals
« 3,200 signals x $250,000 per signal = $800 M



Automated Vehicle Integration
Initial Discussion Draft

Figure 1. Existing Signalized Intersection
Network
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Features:
1. Current method of trafflc control at slgnallzed Intersections,

2, Intersectlon trafflc controlled by slgnal contraller,
3, Mo communication between vehlcles and Infrastructure,

b

Challenges:

1, High Inltlal cost of slgnal constructjon,
2, Annual operational and malntenance costs.
3. Limlted optlmlzation of trafflc flow,
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Automated Vehicle Integration
Initial Discussion Draft

Flgure 2; Vehlcle to Infrastructure (V 21)
Network

Anticipated Implementation Date; 1 year

a.

J

N

Features:

1. Immedlate future for technology Improvements.,

2, Connecled vehlcles transmit data to slgnal controller and
recelves signal and sign data,

3, Allows for gradual growth of connected vehlcle fleet,

4, Accommodates unconnected vehlcles, Including bloycles
and padestrlans,

Challenges;

1. Raedundant slgnals and slgns required untl all vehlcles
are connected,
2, Improvemeants to trafflc flow wlll be Imited by traffic signals,
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Automated Vehicle Integration
Initial Discussion Draft

Flgure 3: Vehlcle to Vehlcle (V2V)
Network

Anticipated Implementation Date; 10 - 15 years Wireless Commurication Signal

Traffle Signal Controller Cablnet

Features:

1. Connected vehlcles communicate directly with each other
to control trafflc,

2, Requires 100% particlpation of vehicles,

3, More efflclent flow of vehlcles at Intersectons,

4, Allows for the remaval of physlcal trafflc signals and reduction
of assoclated operatlonal and malntenance costs,

Challenges;

1. Asslgnment of vehlcular ght=of-way |s undetermined,
2, Challengas on how lo Integrate bleycles and pedasirlans,
3. Cyber securlty for vehlcles and Infrastructure will be required,
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Automated Vehicle Integration
Initial Discussion Draft

Flgure 4: Fully Automated Vehlcle Network

Anticipated Implementation Date; 20 years

Features:

1. Fully automated vehlcles communlcating with network
to aptlmlza trafflc,

Requires 100% particlpatlon of vehlcles,

Matwork wlll asslgn vehlcular dght=of-way,

Mo physical trafflc signals wlill be required,

Enhanced operatlons wll result In reduced congesion
andl higher capaclty,

L

Challenges:

1. Cyber securlty for cloud-based network will be reguired,
2. Wl require publle suppart for technalogy
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Current Limited Access Arterial Typical Section
Six Lane Divided Highway
Initial Discussion Draft

Ful| Depth Pavement Rumble Strips Pavement Markings

Wide Shoulders Guardrall ‘\ Slgns
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Features;

. Wheel-Path Pavermeant
. Marrow Shoulders

1
2
3. Limited Guardrall with No Rumble Strips
4, Enhanced Pavement Marklngs

5

. Limlted Roadslde Slgns

Future Limited Access Arterial for Automated Vehicles
Six Lane Divided Highway
Initial Discussion Draft




V2| Deployment Challenge

« “Chicken and Egg” problem
« Discussion within V2| DC TWG 1:

* How do we encourage / initiate broad V2|
deployment?

* How do we demonstrate commitment to OEM
and private industry?

* What is a reasonable, early expectation?

 Signalized Intersections (low-hanging fruit)

AASHID 1



V2| Deployment Challenge

* Deployment of roadside DSRC hardware
broadcasting Signhal Phase and Timing (SPaT)
on:

= a coordinated corridor of at least
20 Intersections

" |n each state
= by 2020
« Commitment to operate for at least 10 years

AASHID

17



V2| Deployment Challenge

Goal of the Challenge:

« Give DOTs an entry into V2| deployment and
operations

= valuable experience with procurement, installation,
operations

« Show a commitment to OEMs and developers
= Break through the “chicken and egg” problem

* Help promote future (more advanced) V2|
deployments

AASHID '




Resources / Tools

Original Resources Identified by TWG 1:
Guidelines for selecting corridors
Procurement guidance

DSRC licensing information
Implementation guidance

Estimated costs (install & maintenance)

|dentification of existing funding sources that
agencies may consider

Ok ON~

AASHID "




Connected Vehicle Pooled Fund Study
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Connected Vehicle Pooled Fund Study

Completed Projects:
« Connected Vehicle Traffic Signal Control Algorithm

« Pavement Maintenance Support Algorithm
Evaluation of Signal Phase and Timing Data

Connected Vehicle Certification Program

Aftermarket On-Board Equipment

Traffic Management Centers in a Connected Vehicle Environment
5.9GHz DSRC Vehicle Based Road and Weather Condition Application
Surveying/Mapping for CV Applications

Current Projects:

» Basic Infrastructure Message Development and Standards Support for
Connected Vehicles Applications

* 5.9 GHz Dedicated Short Range Communication Vehicle Based Road and
Weather Condition Application, Phase 2

« Multi-Modal Intelligent Transportation Signal System
(Phase Ill — Deployment Readiness Enhancement)

18



Transporiation

Reduce recurring congestion

1-66 corridor currently experiences
average travel speeds of approximately
40 mph during the peak periods

Increase travel reliability

1-66 has a PTIl value over 3 during both
the morning and evening peak periods

Reduce non-recurring

congestion

Incident duration in the Northern
Region has averaged 52 minutes over

the last year

Reduce crashes

Facilities within the VCC experienced
2961 crashes (5 fatal and 70 severe

injury crashes) in 2014

- O

Advanced Traveler
Information

)

V2V — Emergency
Electronic Brake Light

(e

Work Zone Alerts
for Drivers and Workers

(8) 0

Parking Availability

Vehicle Hours of Delay

Planning Time Index

Incident Duration

Number of crashes

(3) (4) @

Incident Scene Alerts Red Light Violation

for Drivers Warning System
o O
Probe Enabled Integrated Traffic
Traffic Monitering Signal System

GV Applications

(Priority indicated within parenthesis)

Queue Warning

(11)

Transit Signal
Priority

S

V2V — Forward
Collision Warning

- Q@

Emergency Vehicle
Preemption
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\VDOT
Conduct testing and pilots under live traffic

Northern Virginia Test Bed
Fairfax County, VA
- Northern Virginia

Smart Road

H Virginia Tech Transportation Institute
DeSIg n & Test B|acksburg,VA »
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VDOT is piloting a Traveler Information
Message App

« DSRC or Cellular only option r
« Statewide deployment for cellular users YEC HOBIE
« Speech recognition and reporting

Brxoom@

VCC Mobile

© Travel

= Time

You are reporting: Pothole
In Road.
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Automated Vehicle
Demo Drives

22
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Virginia is Leveraging New Initiatives to

Accelerate Connected and Automated Vehicles

 VDOT’s Traffic Operations Cloud Data Portal

« 1-95 Corridor Coalition and Statewide Truck Parking
Initiatives

« Executive-Level Interest, Involvement, and

Commitment
« VDOT’s Chief of Innovation
» Secretary’s Office Strategic Plan for Automated Vehicles
« CTB Technology and Innovation Subcommittee

23



Cloud Data Portal Objectives

Accelerate the CAV technology development by exchanging
transportation data and video with private sector CAV business,
application developers, and university partners.

Provide all relevant VDOT data beyond current traffic operations
data in one portal site.

Encourage auto manufacturer device, application, and business
development to increase the frequency, quality, and accuracy of
data shared with private sector in Virginia.

Improve 2-way data exchange for VDOT to publish and obtain
data for internal use.

Simplify the process to add new users and manage existing
users.

Serve as a national model for other state DOT’s.

24



\vDOT

Traffic
Monitoring
System

Virginia Roads

VDOT - MIST

Virginia Truck
Web

TV&D

_
Traffic

Data

Existing
System

Cloud Data Portal Phase | Approach

Traffic
Engineering Data

Analytics

- : iPeMS Data

Collector

VDOT Cloud
Data Portal

Credentialing
Interface
User Account
Management
Data Stream
Management
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Objectives:

Demonstrate proof-of-
concept to show:

= Technology can accurately
identify available parking
spaces.

» Parking information can be
communicated to drivers in
a timely, useful, and
efficient fashion.

1-95 Corridor Coalition Truck Parking Initiative

Demonstrate feasibility of the
concept in a limited
deployment in Maryland and
Virginia

Develop an approach that can
be expanded and replicated
beyond this pilot deployment.




Real-time truck parking info can
be shared using various tools

Using a dynamic parking sign in advance has mixed results.

« A 2007 study by University of California, Berkley campus report driver’s
preferred the VMS method for receiving information

« A 2017 study by American Transportation Research Institute (ATRI) report

driver’s prefer using apps/websites.
= Park My Truck

In state

AVAILABLE
TRUCK PARKING

EXIT 104 o 7 : TA Richmond Dist: 12.86 mi
™ = Ashland, VA
] EXIT 92 74y e I-95, Exit 89 (Lewistown Rd.)
WA ' NG Total Spaces: 317 Open Spaces: 170
REST AREA ‘ TA Ashland Dist: 15.42 mi
: ' Ashland, VA
I-95, Exit 92 (Rt. 54)
Total Spaces: 183 Open Spaces: 152

511 Virginia product suite (mobile app, website and phone)
3'd Party Applications (Park My Truck, Roadbreakers, Flying J, TA, etc.)

27



\WVDOT
Implementation Plan for Phase 1

Acquire parking system using existing ATMS Contract (Q-Free)
» System operational — Summer 2017

 Install field devices (sensors & signs) using a No-plan RAAP
construction contract
« Complete Design by Summer 2017
« Advertise contract in September 2017
« Complete field installation by December 2018
* Integrate data into 511 Virginia suite (existing contract)
« Complete integration of field devices by corridor (66, 81, and 95)
« Share public parking information with NATSO
* Post private space availability on 511 for real-time, accurate feeds

* Accelerate I-66 corridor using ITS On-Call Task Order for pilot
field installations

» Operational by Fall 2017
Phase 1 funded by ITTF funds

28
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