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December 19, 2016

The Honorable Anthony R. Foxx

Secretary, United States Department of Transportation (USDOT)
1200 New Jersey Avenue, SE

Washington, D.C. 20590

Subject: Solicitation of Proposals for Designation of Automated Vehicle Proving Grounds
Docket No.: DOT-OST-2016-0233

Secretary Foxx:

The City of Las Vegas is vibrant, iconic, and on the cutting edge of developing safe practices
that enable automated vehicle (AV) implementation and innovation. Solutions to everyday
issues such as traffic congestion, parking, and accessibility are at our fingertips. With full-
time staff already integrating AV technology and a demonstrated commitment to safety and
security, the Las Vegas is primed to be one of USDOT’s AV proving grounds.

Our Designated Safety Officer will engage representatives across City departments to
oversee local AV deployments while remaining committed to the safety of road users and
pedestrians. As part of the City’s commitment to sharing our safety planning work, the City
will work directly with the National Highway Traffic Safety Administration (NHTSA), other
federal stakeholders, partners, and members of the Community of Practice.

In addition, we understand the importance of keeping data secure in this environment of
advanced transportation communications and will work with USDOT to share all best
practices as part of the Community of Practice. Las Vegas’ yearly Consumer Electronics
Show provides the Community of Practice with annual access to our experience with real-
world AV deployments, including vendors already operating connected and automated
equipment on our streets.

We respect that these transportation improvements also come with ethical and societal
impacts. This year, our inaugural GO NV event will highlight our focused efforts to prepare
our city for widespread automated vehicles and to work with partners from the public and
private sectors, federal and local governments, and international partners so that
stakeholders are represented and heard. GO NV will feature Dr. Mark Rosekind, NHTSA
Administrator, to help us establish a foundation that supports safe, long-term AV
technology use operating within laws, regulations, and federal policies.

The City of Las Vegas is well matched to serve the USDOT as an AV proving ground. From
our-upgraded infrastructure, including a connected corridor already under development, to
our application for a USDOT Smart Cities grant, our efforts to be at the forefront of this
changing transportation world demonstrate our commitment to improving the lives of our
traveling public. At the same time, we appreciate the responsibilities that come with being
iconic and progressive. Las Vegas has a unique AV test environment that we would be
proud to share with USDOT and the rest of the nation.

Carolyn G. Goodman h N. Fretwell
Mayor City Manager

0
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City of Las Vegas: Your AV Partner

No other city would be a better stage than the City of Las Vegas (The City) for an automated vehicle (AV) proving ground.
The entertainment capital of the world, Las Vegas’ notoriety is supported by a foundation of technical expertise that
makes our City a place for residents and visitors alike to benefit from advanced transportation solutions. These new
technologies will increase the safety and efficiency on our roadways and the City recognizes the importance of testing and
deploying automated technologies. Therefore, the City has already invested in AV, as illustrated on the map shown on our
front cover and details provided in the Demonstrated Investments section. That is why the City proposes our Downtown
Urban Core as the USDOT Designated AV Proving Ground. The Designated AV Proving Ground is a 2.5-mile radius
centered on the City’s Innovation District, which includes the area around the Convention Center.

Las Vegas is also an ideal location for AV testing since the climate and urban area is conducive to year-round deployments.
In addition, the City also offers nearby access to other environments, including snow. The City uniquely provides urban
scenarios which are important for testing. Some of these include high pedestrian activity, including tourists and visitors;
highly mixed physical capability population; highly mixed ethnic and socio-economic populations; porte coche operations;
high levels of pedestrian and vehicle traffic 24 hours per day, and roadways with a variety of physical characteristics.

Improved mobility for all users is a key consideration for the City. Our AV proving ground plan includes locations where
solutions providers will be able to address the needs of citizens as they manage commuting and their last mile to and from
their transit stop. This AV proving ground is part of the City’s larger plan to address the needs of citizens who otherwise
would not be able to access transportation networks. With a safe AV program in place, citizens will have more access to
jobs and networks.

The City is committed to AV development, has the intelligent transportation network and technical capability for AV
deployments. This document outlines the current focus areas and activities currently under way. We look forward to
sharing our knowledge, research, and lessons learned with USDOT and the Community of Practice.
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e Commitment to sharing safety approaches and data v 4

(v) 4
e Established automated vehicle program v 5
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e Adherence to NHTSA policy for AV on public roads v 15
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City of Las Vegas

MANDATORY
CRITERIA

The City meets the mandatory criteria to be an AV proving
ground. Qualifications regarding the following criteria

are detailed in our Commitment to Safety and Research,
Application, and Data Sharing sections.

e Our Designated Safety Officer, Woody Smith, will
support USDOT in promoting a safe environment for
the launch and deployment of technological advanced
transportation innovations. Woody is the Public Works
Department designated Safety and Health Officer
and maintains several workplace safety plans. An
Autonomous Vehicle Safety Plan is currently under
development, and Woody will be instrumental in its
creation and maintenance as a living document as
testing and deployment of AV continues in the City.
He is committed to participating in the Community
of Practice’s regularly scheduled quarterly safety
meetings. The City is eager and willing to host the
Quarterly Safety Meetings.

e The development of connected and autonomous
vehicle (CAV) technologies cannot occur in silos,
and we would be more than willing to share the
City’s approaches to safety and the data generated
through testing/operations, and also to learn from
the Community of Practice. Each city and region
will have its own unique learning experiences that
will contribute to the Community of Practice. One
example of knowledge gained through our experience
with Consumer Electronic Show (CES) vendor
demonstrations was the technical requirements for
interoperability of connected vehicles communicating

with the same roadside units (RSU). Opportunities to
share information such as this will include presentations
at conferences, leading webinars, preparation of

white papers, participation through the Community

of Practice, and posting data on our Innovate.Vegas
website (to be launched by end of December 2016).

e The City proposes our Downtown Urban Core as
the USDOT Designated AV Proving Ground. The
Designated AV Proving Ground is a 2.5-mile radius
centered on the City’s Innovation District, which
includes the area around the Convention Center.
The Innovation District was established in February
2016 for the promotion and adoption of new
transportation infrastructure and mobility technologies.
It demonstrates the political and management support
for development/deployment of CAV. Existing
investments have already been made and will continue
to instrument our urban core (and ultimately the City)
with infrastructure to support vehicle-to-infrastructure
communication and proving of AVs, as illustrated
on the map shown on our front cover and in details
highlighted in the Demonstrated Investments section.
Examples include Local Motors’ Olli and Keolis/
Navya's 100% autonomous, driverless electric vehicle
on Fremont Street. Keolis/ Navya is working with the
City to begin on-street testing of their AV in January
2017. With safety as a priority, the City’s Traffic Field
Operations West Yard Facility provides an established
environment to “bench test” equipment prior to on-
street deployments.

PROPOSED

CONTRIBUTIONS

The City is an integral part of the larger AV deployment
environment of Nevada. The City has a focused and
specific approach to our AV proving ground. The City
intends to use the Designated Proving Ground, which is
centered on our Innovation District, and includes roads
adjacent to the Convention Center to concentrate on safety
efforts. We developed a Safety Oversight Board comprised
of local and national experts, who will channel resources

to enable the Las Vegas geographic area to be a world-
class, safe environment for the launch and deployment of
technological advanced transportation innovations.

i /A MANDATORY CRITERIA/ 4
Q& PROPOSED CONTRIBUTIONS
i

Fremont Street’s bus-only lanes are potential locations within the
Innovation District for exclusive and safe AV pilots.

Las Vegas, through the CES, is and will continue to be

the epicenter for the launch and demonstration of AV
technology. As part of the USDOT'’s Designated AV
Proving Ground Pilot, Las Vegas will be a specific, focused,
prepared, and safety-conscious Community of Practice
member, willing to contribute expertise, vendors, and a
controlled community of 120,000 early adopters who join
us for CES every year.
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Established AV Program

City Council adopted the Innovation District resolution

in February 2016, solidifying their commitment to testing
and deployment of AV within the City’s urban core. The
City commits to sharing with the Community of Practice

all of our experiences with deployments within our
Innovation District and the CES-related deployments, both
on road and on the track built in the lot of the Las Vegas
Convention Center. The Proving Grounds will provide the
ability for real world deployments all year round that will
benefit our community and solve real transportation needs.
The City Council has made it a priority to provide a safe
and convenient mode of transportation within the City's
urban core for all residents, visitors, and workforce. The
City is excited to announce that they are underway with
plans to deploy a slow speed automated people mover
within the Fremont East Entertainment District and has
received a commitment from Keolis/Navya for an on-street
deployment of their driverless vehicle in early 2017.

The City will be one of the first in the world to launch this
type of technology on-street. Fremont Street currently
has bus service with exclusive bus lanes in several areas,
which provides critical infrastructure and space conducive
to testing of AVs and supports long term deployment.

In addition, First Street, another working AV corridor

in progress, is a low-volume roadway connecting to the
Bonneville Transit Center, a regional transit hub to the
Resort and Casino District within the Innovation District.
This practical connection will serve as a future AV
corridor to provide passengers with convenient access to
employment centers and recreational destinations.

In addition to our Innovation District AV program, the CES
event offers unequaled access to real world deployments
of AVs with dozens of vendors interoperating connected
and automated equipment on the streets of our city. The
Traffic Engineering Field Operations team has begun
testing and evaluating RSUs, including dedicated short
range communications (DSRC) at the West Yard Facility.
This facility offers the ability to “bench test” technologies
before integrating into cabinets on city streets. These
unique features are discussed in detail in our Demonstrated
Investments section and the map on our front cover.

National/Regional Leadership in
Mobility Challenges

Las Vegas is well known as the Entertainment Capital of the
World and is home to the famous Las Vegas Strip. Looking
beyond entertainment and the Strip, Las Vegas has mobility
challenges similar to other urban US cities. Las Vegas is
home to over 2.1 million and by 2045, it is expected that
there will be close to 3 million residents. We have and will
continue to face mobility challenges resulting from our
rapid growth and urban sprawl. This growth will increase
the strain on our current infrastructure, public transit
capacity, public services, and overall safety and mobility of

SROG Q. PROPOSED CONTRIBUTIONS 5
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City of Las Vegas

our residents and visitors. We are planning for our future.
Recently, the City completed two long-term planning
visions (Mobility Master Plan and the Downtown Master
Plan), and participated in a collaborative regional planning
effort called Southern Nevada Strong. As the Southern
Nevada Strong Final Report indicates, our community
can get stronger through the “collaborative effort to plan,
create, and sustain neighborhoods where residents can
have access to quality education, a variety of housing
choices, good paying jobs, and transportation options”.

The City has identified transportation challenges and
continue to research and implement both short- and
long-term solutions that simultaneously promote safety,
sustainability, air quality improvement, enhanced mobility,
and increased quality of life in the region. AV has the
potential to solve many transportation challenges, and that
is why the City is focusing efforts on CAV technologies to
address mobility and safety challenges.

Mobility Challenges

Through planning efforts, the need for a public
transportation option has been identified that will connect
the urban downtown destinations and encourage use

of alternative modes of transportation. This need is

driving the effort to launch a Downtown Circulator, a
complementary service focused on the downtown urban
core in addition to the regional public transportation
service provide by the Regional Transportation Commission
of Southern Nevada (RTC). The service will connect
residents to life activities such as medical care, government
services, jobs, family friendly museums, shopping, and
entertainment. Further, the Downtown Circulator will
connect passengers from the Bonneville Transit Center to
downtown jobs and government services.

Many of these riders are low income and without access
to a vehicle (based on the 2014 on-board survey: 52
percent of passengers have an annual household income
of $20,000 or less and 73 percent have no access to a

car). This project will provide transportation choices for
underserved communities. In the short-term, the City is
planning for deployment of a traditional shuttle service
within its downtown urban core with connectivity to a
pilot deployment of an automated transit vehicle that
provides service for a shorter segment on Fremont Street.
Ultimately, the vision is for the circulator service to include
AVs along the entire route. Through controlled on-street
deployments, the technology can be proven and long term
benefits evaluated. This will address a major issue facing
every metropolitan area in the country: improving mobility
for underserved communities.

Safety Challenges

Las Vegas has a vision for a safe, convenient transportation
environment for all residents and visitors. The goal is

for zero fatalities. However, the State of Nevada has
experienced 243 fatalities from January 1, 2016 to October
2,2016. This is an increase from 222 fatalities in 2015 for
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the same time period. Within the City, there were crashes
that occurred along arterial corridors such as Charleston
Boulevard, Rancho Drive, Decatur Boulevard, and Sahara
Avenue. These roadways have a high transit ridership and
pedestrian activity as well as wide rights-of-way with high
vehicular volume.

The typical contributing factors for vehicular crashes
within Las Vegas include aggressive driving, speeding,
distracted driving, and impaired driving. The typical
contributing factors for pedestrian crashes are improper
crossings and occurrences at night. Proper deployment

of emerging technologies such as CAV has potential of
greatly addressing the safety challenges. This is why the
City is currently focusing efforts to create a network of
connected corridors within the downtown urban core and
working with partners such as the Delphi, NXP, Savari, and
the GENIVI Alliance. The solutions developed along these
corridors will be scalable for deployment on the corridors
noted above, throughout the region, and nationally.

The AV deployment on Fremont Street and connected
corridor deployments within the Innovation District will
not only provide a way to showcase the AV technology but
also prove the technology to ultimately solve mobility and
safety needs. It will provide an easily replicated model for
other metropolitan areas to apply within their cities.

Community of Practice Contributions
to Safety Plans, Testing Data, and
Stakeholders

Safety Plan Sharing

In the following section, Commitment to Safety, the City
describes plans to develop detailed safety plans for future
AV deployment. The City fully commits to sharing all of
these coming plans with the Community of Practice.

Since the City is currently planning the deployment of
slow speed automated people movers in the Fremont

East Entertainment District, Las Vegas commits to sharing
the safety plans for this deployment, the stakeholder
engagement work, as well as any of the data or research
outcomes. Safety will be our first priority. Since this will be
an onstreet deployment, the safety management plan will
account for interaction with people on the street and how
it will be operated in a controlled environment.

Some specific safety concerns include interaction of

the AVs with pedestrians, management of the vehicle’s
maintenance and programming, maintenance of a safe
speed, interaction with other vehicles, and cybersecurity
concerns. The City will conduct a road safety audit of the
routes to better understand potential interactions between
cars, trucks, pedestrians, motorcycles, and bicycles with
the AVs. The focus would be on the human factors of these
interactions. The safety audit will document the concerns
which will be outlined in the safety plan.

City of Las Vegas

Access to Testing Data

The City’s deployment projects integrate transportation
data from multiple platforms (public sector, ITS, commercial
traffic data, and non-proprietary/non-confidential safety
data from private vehicles) into a fully interoperable
platform that can be used for data analytics and
dissemination to the open-source community. As other
cities and regions adopt mobility enhancement initiatives
for their residents, the data platform used for City projects
will be showcased as a case study for other cities and
transit agencies to use as a starting point. Two platforms for
sharing of the testing data will be used.

The first platform will be the City’s Innovate.Vegas website.
The City prides itself in transparency and sharing of

data as demonstrated in our participation in the “What
Works Cities” program since 2015 with the Bloomberg
Philanthropies. The Innovate Vegas website will highlight
our current projects within the Innovation District, be

a tool to educate the public, and a method to share
information with other agencies. It will contain maps,
project information, team contact information and most
importantly project testing data and technical assessments.

The second platform will be through RTC’s award-winning
Bugatti dashboard (http://bugatti.nvfast.org/), which has
already provided a model for data interoperability and
dashboarding that is being widely used across the country.
The Freeway and Arterial System of Transportation
(FAST) Dashboard is an on-line website totally designed,
developed, and written by RTC FAST staff. It provides

an easy-to-understand web-based user interface to
enable transportation professionals, decision makers,

and the public to pull and depict real-time and historical
transportation network monitoring and performance
information in a wide variety of user-selectable and user-
customizable displays. The FAST Dashboard builds on the
enormous storehouse of raw data automatically gathered
by the freeway and arterial management systems. The City
will work with RTC FAST to incorporate meaningful data
into the Bugatti dashboard for the Community of Practice.

Stakeholder Engagement

The City has a successful history of collaborating with

all local, regional, and state agencies in Nevada that are
involved in AV initiatives. The City has regularly partnered
with agencies including, but is not limited to, RTC (regional
MPO and administrator of FAST), NDOT, Nevada DMV,
Nevada Department of Public Safety, Governor’s Office

of Economic Development, Nevada Center for Advanced
Mobility, neighboring municipal jurisdictions (Clark County,
City of North Las Vegas, and City of Henderson), and
University of Nevada, Las Vegas (UNLV). The City is also an
active participant in the Statewide AV Task Force.

An excellent example of the City’s recent partnering efforts
is the CES GO-NV Summit on January 3, 2017, which

was developed in collaboration with some of the above
agencies. This summit will showcase the City’s and other

SROG Q. PROPOSED CONTRIBUTIONS 6
$ 4 T






Proposal for Designation of Automated Vehicle Proving Grounds Pilot | Docket No.: DOT-0ST-2016-0233

partner agencies’ recent accomplishments and will highlight  CES, to continually improve the City’s capabilities to test
future plans for advancing the transportation industry to and showcase AV technologies. Private sector partners in
save lives, increase mobility, and grow economies. These this year’s venture include Delphi, NXP, and Savari.
strong relationships result in support from partnering
agencies to help overcome any bureaucratic burdens and
allow the City to move expeditiously towards becoming
an AV proving ground. The City is also working with the
Consumer Technology Association (CTA), which hosts the

As proof of our commitment to advancements in AV
technology, please see the quotes below and on the
following page, demonstrating stakeholder support for the
City as an AV proving ground.

December 14, 2016

“Southern Nevada is at the forefront of transportation innovation because local governments and private industry
know how to collaborate and make things happen. In 2011, we issued our first autonomous testing license to the likes
of Google and Audi. Recently we issued our first autonomous vehicle restricted driver’s license to a Nevada resident.
And now, we are the first in the nation to go live with vehicle to infrastructure technology (V2I) through our partnership
with Audi. Southern Nevada is home to the nation’s largest regionally integrated traffic management facility, and we
provide the advantage of a one-stop-shop to interested technology partners. Our innovative approach has earned the
RTC the U.S. Department of Transportation’s (DOT) 2014 Data Innovation Challenge Award for its traffic management
dashboard and a seat on the agency’s ITS Program Advisory Committee.”

A
Tina Quigley, General Manager, Regional Transportation Commission of Southern Nevada H.,rc
December 15, 2016

“Nevada continues to participate in the national conversation about automated, autonomous, and connected vehicles
from policy and planning to technology and deployment. The Nevada Department of Transportation looks forward
to continuing and enhancing our partnership with the City of Las Vegas for their proposed Proving Grounds activities.
This effort will provide an excellent opportunity to showcase the possibilities of this technology and the power of

partnerships across multiple levels of government and the private sector. * WEMDA
DOT

Sondra Rosenberg, PTP, Assistant Director, Planning, Nevada Department of Transportation

December 15, 2016

“The City of North Las Vegas fully supports the City of Las Vegas’ desire to become an autonomous vehicle proving
ground. We understand that it's not a matter of “if” this technology will saturate the new vehicle market, but rather
‘when” these vehicles will become the majority on our roadways. That being said, the time to prepare for this
technology is now. Our state legislature has already enacted legislation and regulations to enable the testing and
operation of autonomous vehicles in Nevada. Making the City of Las Vegas an autonomous vehicle proving ground
seems to be the most logical next step. This is an exciting time in the Traffic Engineering field and the City of North
Las Vegas is looking forward to piloting new technologies that support this transition and, more importantly, the safety
improvements we expect to see as a result of these changes.”

VOU'N

Mike Hudgeons, PE, City Traffic Engineer, City of North Las Vegas NoRTH L VEAS
December 9, 2016

‘Downtown Project is committed to building an innovative and connected urban core, and fully supports the City of
Las Vegas' efforts to promote Downtown Las Vegas as an automated vehicle proving ground. Our unique neighborhood
would provide an ideal setting for such a trial with its 24-hour activity, tourist/local mix, and variety of land uses.”

Mark Carlson, V.P. of Operations, DTP Mgmt, LLC, a Nevada limited liability company
December 16, 2016

“‘Collaborating with all stakeholders Local Motors is innovative amongst vehicle makers in our open, co-creative
approach to design, development, manufacturing and upgrade of vehicles. In this open spirit, we look forward to
collaborating with the City of Las Vegas and other industry stakeholders to further the general public's adoption of
HAVs by creating safer, smarter and more sustainable public roads for all. Local Motors believes that the future of
transportation will be redefined by automated and autonomous vehicles, and we stand ready to build them.” !

Gina O’Connell - Director of Labs / General Manager-Las Vegas, Local Motors, Inc.
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December 14, 2016

City of Las Vegas

“[KEOLIS is currently collaborating] with the City of Las Vegas for a pilot to establish the viability of [AV] technology and
its interactions within an urban environment (Fremont Corridor, Las Vegas)..We are proud of our partnership with the
City Of Las Vegas and we look forward to utilizing this opportunity to put Las Vegas on the national map as an early
innovator in AV technology and safety information gathering. We have the capabilities in place and we hope that we will
be able to contribute to enabling the RTC and City to become a testing ground for this new technology. “

Francis Julien, General Manager, Las Vegas Operation, Keolis Transit America

December 14, 2016

Keolrs

"By deploying connected and automated vehicle technology Savari aims at making cars and roads safer. The goal is to
eliminate traffic accidents affecting drivers and pedestrians, that have been on the rise in Las Vegas. Therefore, Savari
strongly supports the proposal of the City of Las Vegas to become a USDOT approved autonomous vehicle proving
ground. We are looking forward to working with the city towards achieving the Zero fatalities vision.”

Lynette Mandal, Director of Marketing, Savari

Stakeholder support for Las Vegas as an AV Proving Grounds

Relationships with research
program offices

The City has established an Innovation Team with
representation from several of the City’s Departments
including Public Works, IT, Communications, Economic
and Urban Development, and Planning. The Innovation
Program and deployment of the advanced technologies
requires close coordination between these various City
Departments. The team meets weekly for coordination of
our Smart City and AV projects. The City Innovation Team
is already working closely together and looks forward

to integrating with the Department’s relevant research
program offices.

The appropriate contact from the City Innovation Team
will be identified based on the focus area of the relevant
research program office. The City contact will maintain

a collaborative relationship with the USDOT designee
and develop a shared vision with clear goals and objects.
They will maintain regular contact whether it be video
conferences using one of the City’s virtual meeting rooms
or teleconferences, or frequent exchange through email.

Conferences

Las Vegas is excited to expand and grow its relationship
with the Community of Practice as well as USDOT. This
year, our inaugural GO NV event will feature Dr. Mark
Rosekind, the Administrator of NHTSA. This event
launches our focused efforts to prepare our City for AV
and to work with partners from public and private sector,
federal and local governments and international partners to
share our experiences.

Las Vegas offers CES and other related events, such

as SEMA, as an opportunity for all of the members of

the Community of Practice to come together to share
experiences, data and research and also to share these
experiences with the rest of the monumental international
audience which joins us in Las Vegas every January.

@SAVARI“

In addition, the City has historically attended and presented
at transportation and engineering focused conferences
organized by ITS America, Institute of Transportation
Engineers, National Association of City Transportation
Officials, American Public Works Association, and America
Society of Civil Engineers to name a few. Members of the
City’s Innovation Team have also attended smart city and
automotive focused conferences such as the Smart City
Council meeting in Austin, and the Automated Vehicle
Symposium and GENIVI Alliance All Member Meeting in
San Francisco this year to gain a broader view of the AV
subject matter.

Meetings

The City also offers the ability to host regular meetings
for the Community of Practice. While we are also willing
to travel to any other location for regular meetings

with NHTSA and the Community, Las Vegas’ McCarran
airport is a national and international hub for travel, with
regular direct flights to locations through the US and
internationally as well.

Las Vegas commits to regular reporting of all data,

regular meetings with NHTSA and other USDOT staff at
Washington D.C. offices as well as with any USDOT staff
local to the Las Vegas area. The City has on-call blanket
contracts with national consulting firms, who have staff in
Washington D.C. who can act on our behalf. The City looks
to grow and deepen its relationships with NHTSA, the
program staff and other groups within USDOT as we work
together to promote safe deployments of AV.

Academia Partnership and Joint Research

To be on the forefront of advanced mobility, the City
has successfully partnered in research with academic
institutions including UNLV. UNLV has extensive
expertise in this arena and some of their facilities
include the Transportation Research Center, the Drones
and Autonomous Systems Lab (DASL), and the Office

of Economic Development. The City will leverage the
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knowledge gained from ongoing public-private partnerships
related to AV testing and deployment that UNLV is
currently engaged in that will also support the Smart City
initiatives. These include:

e UNLV partnered with Local Motors to create a
research and development program that will drive new
technology for automobiles. DASL will be used for the
AV testing.

e UNLYV, Switch and Intel partnered to reinvent learning
and expand research by installing a dedicated fiber
connection between campus and the Switch - Intel
Cherry Creek Super Computer. The new Cherry Creek
Super Computer allows researchers to analyze a large
amount of complex data in a fraction of the usual time,
and allows for sharing of data in real-time and high
powered analytics.

e UNLV has partnered with the Brookings Institution
to form the Brookings Mountain West that evaluates
regional public policy including transportation. In
addition, UNLV has a top ranked (Top 100) Law School
that has offered courses in autonomous systems policy.

The City is also working with UNLV’s College of Fine Arts
School of Architecture Urban Design Studio to safely adapt
areas for AV, including mapping Downtown'’s underutilized
spatial areas. In addition, the City used a project jointly
developed with UNLV to monitor use of street lights

to improve pedestrian safety, decrease greenhouse

gas emissions, and improve the overall reliability of our
roadway lighting used by all users of the streets at night,
including AVs. The City will continue this work and
integrate student work into forthcoming AV projects.

As discussed in our Proposed Contributions section, the
City is planning to deploy AV technology on Fremont
Street starting as early as January 2017. This makes having
a Safety Management Plan in place critical to launch this
project successfully and safely. This area is known for high
pedestrian activity in a concentrated urban environment,
which will provide an ideal framework for subsequent
safety plans to deploy CAV technology. It is important to
note that Keolis/Navya has a safety plan developed for the
Fremont Street pilot and significant safety precautions will
be made for this first-of-its-kind demonstration.

In addition to our experience in developing safety plans for
existing AV deployments, the City is committed, absolutely,
to safe development of CAVs on our roads. Our roads are
heavily traveled by pedestrians and other vulnerable road
users and our City is heavily concerned about safety during
this transition time between level 0 and level 5 automation.

City of Las Vegas

December 14, 2016

“[UNLV] seeks to identify and design non-traditional
spaces and places that can safely adapt automated
vehicles across the Urban Core of Las Vegas. Currently,
we are collaborating with the City of Las Vegas in
mapping Downtown'’s underutilized spatial areas and

in recognizing that Downtown Las Vegas is uniquely
poised to embrace diverse types of autonomous and

robotic vehicles.”

College of
FINE ARTS

Maria Vera
Faculty of Urban Design and Urban Culture
University of Nevada, Las Vegas

The City is proud to offer an internal research and
innovation team. These professionals are consistently
reviewing current research, articles, and other entities’ AV
technology efforts to stay abreast of this exciting work on
national and worldwide platforms and assist in developing
upcoming initiatives and are looking forward to working
with USDOT to further AV technology.

Submission of Significant Activity Reports

Depending on the size of the Community of Practice,

the USDOT will need a method to coordinate efforts,
monitor progress, and identify items that will need to be
coordinated between member entities. Activity Reports are
a critical communication between the City and the USDOT.
Coordination will be made with USDOT to determine the
content and frequency of the reports.

In order to develop and maintain safe practices for
personnel, protocols, designs, deployment, and
operation, the City has committed to the development
of a Safety and Security Oversight Board.

For the long-term, the City has developed a Safety and
Security Oversight Board recognizing the need for a
long-term safety plan. This Oversight Board will consider all
hazards and potential risks involved with deployment of
on-street AVs. Planning for potential risks will be critical for
future successful deployments.

Woody Smith will be the Designated Safety
Officer and lead the Oversight Board in
development of the Safety Management
Plan. He has been with the City since 2011
and is the Designated Safety and

Health Officer.
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Woody is involved in development of City Workplace
Safety Management Plans and identification of potential
workplace safety risks. He specializes in the ability to
analyze hazards and develop risk assessments for both
work sites and public areas surrounding city facilities; and
recommend and develop safety and health policies, plans
and procedures to minimize risk to the public, employees
and contractor employees.

NDOT has a well established safety program led by Ken
Mammen, NDOT’s Chief Traffic Safety Engineer. Ken has
over 25 years of experience in traffic safety, including
extensive experience with safety data. Woody will work
closely with Ken during the development of the City’s
Safety Management Plans.

The Safety Management Plan will be a living document and
updated regularly with input by the Oversight Board.

Members include representatives from City Departments
and Partner Agencies, but not limited to the following:

e City Attorney’s Office - Key issues to be addressed
include liability and recommendations on required
policies.

e Fire and Rescue - Key issues will be interaction with
driverless cars and will the driverless vehicle be able
to react to fire trucks and ambulance services when en
route to respond to an incident. First responders have
experience contributing to and creating safety plans
for on-road deployments for SEMA and CES as well as
many other on-road events.

e Human Resources/Risk Management - Risk
Management assesses the level of risk associated
with events/activities that occur within our City for
development of insurance limits and routinely works
with the City’s Insurance Broker Aon Risk Services.
AON Risk Services will be a resource to the City
through discussions regarding the changing landscape
that driverless cars pose such as who should be insured
- the vehicle manufacturer, the operator, or the person
driving in the vehicle.

e Public Safety - The transition from manned vehicles
to driverless vehicles will pose safety challenges that
will need to be considered. Their input will be critical
to develop enforcement policies and potential codes
for addressing the operations of AV on our roads. For
example, if a vehicle malfunctions, who is at fault and
who should be responsible?

e Public Works - Key issues will include integration
of equipment for vehicle to vehicle and vehicle to
infrastructure communications and interoperability
between manufacturers and the deployment of traffic
control for the safe interaction of driverless cars with
manned vehicles, pedestrians, and bicyclists.

e NDOT Traffic Safety - Ken Mammen and staff from
NDOT Traffic Safety Division will be key members of
our Oversight Board. Ken specifically brings regional
and national perspective on traffic safety.

e RTC - RTC developed a regional traffic safety plan. As
part of that effort, RTC created a stakeholder group
for safety planning, which the City will consult as we
develop our Safety Oversight Board.

e State Agencies - Participation will also include partner
agencies such as Nevada Department of Transportation,
Nevada DMV, Nevada Public Safety, and NCAM.

e Local Public Agencies - This will include the Cities of
Henderson and North Las Vegas, Clark County, and
may include parking enforcement, parking facilities
owners, street light maintenance, electric fueling station
providers and utilities providers. The City includes
these as potential partners in a Safety Board to oversee
safety of AVs.

The City further demonstrates our commitment to larger
scale development of AV based safety planning by hiring a
safety planning expert. In anticipation of the on-street AV
deployment in January 2017 and the designation as a
certified deployment area from NHTSA, the City has hired
Jeff Bagdade, a nationally known safety planning expert.

Jeff has experience developing safety
plans for many states as well as safety
planning for AAA, and international
experience and has developed safety
‘i plans for USDOT.

Some of Jeff's work includes:

e Developing Safety Plans: A Manual for Local and Rural
Road Owners

Michigan Department of Transportation, USA,
Preparation of Regional Traffic Safety Plans

e USDOT/FHWA, USA, Road Safety Audits/Assessments
Training Course (NHI 380069) Development and
Presentation

e USDOT/FHWA & Kuwait Ministry of Public Works,
Kuwait, Road Safety Audit Training and Facilitation

As part of the City's commitment to sharing our safety
planning work, the City will make Jeff available for work
directly with NHTSA, other federal stakeholders, partners
and members of the Community of Practice.

In addition to the safety focus, the City is also focused

on the security of data coming from CAVs. The City is
committed to taking steps to ensure the security of data
not only from DSRC-based connected vehicles, but is also
committed to secure data management in any type of
advanced transportation communications.
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City of Las Vegas

AV Solutions for Improved Mobility in
the Region and Surrounding Corridor

Las Vegas is known for its glitz, glam, and lively nightlife.
Over 40 million visitors are welcomed to our valley
annually and 2.1 million people call the valley home. Las
Vegas is well known as the entertainment capital of the
world. Pivotal to supporting this honor is a highly advanced
freeway and arterial system of transportation that manages
our valley roadways and freeways.

Our transportation system supports the broader region
and offers an ideal environment to develop applicable
mobility solutions. When residents and visitors commute
on our roadways, they seamlessly cross borders between
Clark County and the Cities of Henderson, Las Vegas,
and North Las Vegas or commute on NDOT maintained
roadways. We have a unified transportation network,
standards, traffic signal coordination, and advanced
management of the system. The entities within Southern
Nevada don't work in silos and progressively work together
on transportation for all.

The transportation professionals from all jurisdictions
actively participate in the regional adoption of traffic
standards for design and operation. FAST, managed by RTC
of Southern Nevada, is a testament to the collaboration
and forward thinking innovation by the Southern Nevada
local public agencies and NDOT. The central system
housed at the regional Transportation Management Center
was the first of its kind. It is the central hub for arterial
management, traffic signal coordination, freeway
management, incident management, traffic control, and
archived data management and analytics.

Because of these advances and consolidated structure
of FAST, earlier this month, Audi chose the Las Vegas
Valley to launch testing of a feature that allows their
cars to obtain traffic light information using the valley-
wide vehicle-to-infrastructure (V2l) communication
network. This feature will display the information to
the driver on how much longer the driver have to wait
until the next green light. This is a big step towards
advancing the connected and autonomous technology.

RESEARCH, APPLICATION,
AND DATA SHARING

Research/Resources for AV Activities
and Programs

USDOT will have access to our existing programs,
partnerships, and projects, as well as anticipated and
ongoing efforts. On-going activities include the deployment
of a slow speed AV on-street within our urban core

in January 2017. This will be one of the first on-street
deployments that will provide the opportunity to evaluate
how the vehicle interacts with the road infrastructure,
testing and assessment of our safety protocols, and
evaluation on how it is received by people.

The City is also underway with a robust connected vehicle
deployment. To date, 14 traffic signals within the region
have been instrumented with DSRC radios, with the
potential of 4 more locations for this year’s CES alone.

Our experience includes the installation, inspection, and
integration of the data into our regional traffic system,
working with both the providers of the On-Board Units
(OBU) that communicate with the DSRC radios, as well as
the RSU vendors themselves. These DSRC radios connect
directly into our NTCIP compliant traffic system which uses
a robust fiber optic backbone for communications between
the traffic signals and the central system.

As mentioned previously, the City is underway to develop
a network of connected corridors within our Innovation
District for deployment of CAVs. The project is underway
and will install 24 additional DSRC radios in the Downtown
Innovation District again using our significant fiber optic
investment that has already been made, and is continually
expanding to effectively utilize the latest technological
advances. It is expected that these additional DSRC radios
will be operational by the second quarter of 2017.

This project will provide a solid backbone for the safe
assessment of CAVs, that use this area as a proving ground,
and offers the capability of monitoring the performance of
various technology deployments.

Following are other activities in partnership with RTC-FAST
and private sector partners currently under way that we
look forward to sharing with you:

e  Work with Delphi, supplier for OBUs, which are DSRC
radios that allow vehicles to communicate wirelessly
with one another and with infrastructure, including
traffic signals and other traffic devices.
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e  Work with Arada, NXP/Savarius, and Siemens/Cohda
on partnerships to supply RSUs, which are DSRC radios
that allow traffic signals to communicate wirelessly with
the vehicles with OBUs installed.

e  Work with Trafficware, suppliers for the traffic signal
software which will communicate with DSRC radios
that communicate wirelessly with the vehicles with
OBUs installed. The City traffic signal controllers
are Trafficware ATC 980 and run Apogee Controller
Software, which are all NTCIP Compliant (i.e.
controllers are 1202 compliant). Since the software is
NTCIP compliant to USDOT standards, it is easier for all
OBUs to communicate with the RSU’s using accepted
standards for greater interoperability of safety
sensitive data sets.

e  Work with Traffic Technology Systems, who has
developed software that communicates with our traffic
system database once per second. Data is processed
and analyzed for information, such as the length of a
signal’s red light. This information is now being sent to
Audi, and three additional car companies who will use
this data will be announced at CES. The automotive
OEMs will then provide these traffic signal timing
predictions to drivers of cars with the feature enabled.

City of Las Vegas

Our team also has experience integrating connected
vehicle data into existing transportation management
software and anticipates contributions to the Research
Data Exchange, as well as any other tool the USDOT finds
helpful to improve safety. All of these efforts directly
impact our upcoming work with the CAV test bed in the
Innovation District. We are partnering with these entities
to lay the groundwork for AV activities and programs that
can be scaled as USDOT sees fit.

As discussed, the City is an active partner in the
development of research, programs, and resources to
advance AV technology with academic partners.

Commitment to Open Data Sharing

The City is committed to sharing all non-proprietary
collected data, our lessons learned, and experiences
through deployments on our Proving Grounds within

the Innovation District, working with vendors through
deployments in support of CES, and in-house research
and testing conducted at our Traffic Engineering Field
Operations West Yard Facility with the Community of
Practice and all regional, statewide, and federal partners.

2
= INVESTMENTS

Capital Improvements to the
Proving Grounds

The City has made and is currently making significant
capital investments to improve motorist mobility and
safety, provide reliable transportation choices, and
showcase technology. The considerable investment already
made by the City and its partners not only illustrates our
commitment to becoming an AV Proving Ground, but

also provides a solid launching point for the immediate
deployments well in advance of the January 2018 opening
day as required by the USDOT. We will not need to build
out the ITS infrastructure.

The traffic signal system is integrated into ATMS.Now
Central System Software, the regional advanced traffic
signal system at RTC FAST. FAST is one of the first
integrated intelligent transportation system organizations
in the country. FAST can both monitor and control traffic
through the detection of traffic conditions using video
imaging and inductive loop detection, traffic signaling,
dynamic message signs and lane use control signals. This
system can support data exchange for testing of CAVs.
The City has just under 900 traffic signals and flashers
connected to the central traffic system by over 125 miles of

DEMONSTRATED I e

demonstrated investments, please refer to the map
shown on our front cover.

reliable, redundant (48-pair or greater) armored fiber optic
cable. As mentioned earlier in this document, the traffic
signal controllers are ATC 980 controllers manufactured by
Trafficware (formerly Naztec) and run Apogee Controller
Software that is NTCIP compliant.

Innovation District

We are proud that our City Council approved our
Innovation District resolution this year. This consensus
shows that elected officials support implementation of AV
innovation and empowers City staff to explore technology
options, create partnerships with technology suppliers, and
attract technology companies and other businesses. The
entire Innovation District is available for vendors to test
year-round. The Designated Proving Grounds are centered
on the Innovation District and encompasses the area
around the Convention Center.

This space will also be a proving ground for collaborative
efforts between the City and its new technology partners.
The City plans to transform the downtown urban core

into a technology incubator focused on safe, efficient,
sustainable, and environmentally conscious mobility such as
CAVs and establishing a platform for deploying innovation.
This incubator environment provides a safe space for
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USDOT to evaluate and scale technologies tested here and
throughout Las Vegas to other applications nationwide.

Significant existing investments have been made within
the established Innovation District to create a center

for testing groundbreaking CAV technology. Existing
telecommunications investments to support the CAV
deployments within the Innovation District is estimated
to be $6.4 million. This includes the conduit, fiber optic
cable, cable splices, copper telecommunication cables,
splice vaults, controllers and other ITS devices throughout
the Innovation District. An additional $600,000 will

be invested within the next year to fully deploy CAV
technologies along Innovation District connected corridors.

These investment costs do not include design costs,
construction management, system integration, or the
traffic signal investments. Other efforts that are underway
to advance AV technology in support of the Innovation
District follow.

DSRC ROADSIDE UNITS

In advance of AV deployments, the City, in partnership
with RTC and Clark County, has made significant efforts to
work with vendors for successful installation of DSRC for
testing purposes. Details on the DSRC RSUs installations
can be found under the Research/Resources for AV
Activities and Programs Section.

LIDAR MAPPING

Anticipating the advent of CAVs, the City invested

in LIDAR mapping of the downtown roadways. This
technology provides an accurate model of above ground
and below ground infrastructure to create a “3D city.”
Detailed maps are available for deployers of AVs and

map creators to access and use to improve automated
technologies. This system draws on an intense and
accurate survey ground control system and utilizes
terrestrial and mobile high-definition survey scanning
and accuracy. LIDAR data is available for programming of
AVs with roadway features. In addition, Southern Nevada
Water Authority has acquired LiDAR data for the entire Las
Vegas Valley and currently processing that data. The City
will have access to this data.

DOWNTOWN PUBLIC WIRELESS NETWORK

Currently, throughout the Downtown Innovation District,
public Wi-Fi covers approximately 40% of the area, as part
of a Public/Private Partnership with a local technology
firm, LV.Net. The Wi-Fi is made accessible to the public

at no cost to the City, and negotiations are underway to
increase the performance, expand the service area, as well
as allocate minimum levels of bandwidth for City use only,
alongside the “free public Wi-Fi.” This specifically allocated
bandwidth will be used to evaluate various technologies
and sensors, often referred to as the “Internet of Things”
(loT) devices. About 1 square mile of the current Wi-Fi
deployment offers high speed broad wireless access
utilizing the City’s existing fiber optic infrastructure with
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a 1 Gig backbone service level. With a project currently
underway, the City’s intent is to expand this area to about
2 % square miles. This system will be deployed to enhance
the CAV experience, while validating the safety aspects of
the automobile’s evolving technologies.

DOWNTOWN PRIVATE MACHINE NETWORK

The City is developing a robust private machine network
downtown that will support communication between
vehicles and traffic management technologies. Having this
communication in place, users and vehicles will be able to
have a more efficient and safer commute as well as access
to destination information. The private machine network
is expected to be 4G speed or better. This will support
communication between vehicles, roadside infrastructure,
and traffic management centers. Vendors partnered with
the City will rest assured knowing they have access to a
secure, fast communications network. This feature will be
key for connecting users and vehicles to AV technologies.

GPS BASE STATION NETWORK

The City has implemented a GPS Base Station Network,
which is primarily used to provide highly accurate land
measurements and road mapping. The same high-

level system also is utilized by UAVs and ultimately the
autonomous, self-driving car. This system will be an
important addition to the Innovation District.

State Authorization for the
Proving Grounds

The deployment of AVs is supported by state legislation.
The state of Nevada requires that AVs be registered with
the DMV and, in fact, has become the first state to offer

a registration to an AV. The City strongly supports the
state in its efforts to create a safe environment for the
development of new technology and remained aligned with
federal policy and guidance as an AV proving ground.

Testing and Deployments Underway

As the first community to deploy an autonomous bus (using
optical guidance with paint striping detection technology),
Las Vegas is at the forefront of testing and deploying AV
technology. In addition to the City’s work with the CES
CAV deployments and the deployments related to the
infrastructure listed on the preceding page, the City has
also identified the Fremont East Entertainment District

as a location for one of the world’s first driverless transit
vehicles, and we are working with manufacturers to target
deployment in 2017. The City has received confirmation
from Keolis/Navya that they will be ready to test their
autonomous transit vehicle as early as January 2017.

The City’s existing fiber optic network is being used to
create connected corridors within the Innovation District.
This environment provides connectivity to traffic signals,
and we are currently working on deploying elements to
these corridors.
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The West Yard facility offers a testing area to evaluate the
effectiveness of AV technology. Currently, it is being used
to test all new traffic signal equipment, including pieces

to be used for AV technology. The West Yard offers room
to actually install poles and other equipment to proof the

technology before it is incorporated into our city streets.

City of Las Vegas

In addition, the West Yard provides immediate access to
an existing test strip for defensive driving courses. This
area can be used an AV proving ground for live testing
and deployment in a safe, controlled environment. The
West Yard facility promotes interoperability and offers
USDOT an in-place proving grounds for field testing and
deployment.

) READINESS

The City of Las Vegas is Ready

The City is “innovation ready”! The roadway infrastructure
is available now for on-street testing of AV. Following

this effort, the City intends to expand to a phased, on-
street, mixed use deployment with other road users and
pedestrians. Connected corridors will be available by
second quarter 2017 for widespread vendor use. Las Vegas
will be open for full functioning testing and deployment
well in advance of the January 1, 2018 deadline.

Beyond technology deployments, Las Vegas’ success
as a pioneer of innovation is the result of several key
components: positive political support, wide-ranging
partnerships, progressive but realistic policies, and an
ability to incubate innovation. The policy, partnership,
and political framework developed by the City

within our Innovation District can be used by other
metropolitan areas to use as a model and case study
for innovative successes.

Nevada also has the foundation for Autonomous Vehicle
Pilots by creating policies that enable the testing and
operation. Private companies that desire to test their AV
technologies can obtain licensing through the Nevada
DMV. Current requirements include a surety bond cash
deposit, insurance, or proof of self-insurance in the amount
of $5 million; proof that one or more of the applicant’s AV
has been driven a minimum of 10,000 miles in autonomous
mode; an established safety plan for testing on public
roads, and a plan to train vehicle operators. Application for
vehicle registration is for testing purposes only.

Not only do we have the infrastructure to accommodate
on-street deployments, but the ability to license companies
for on-street AV testing.

Multiple Users and Publicly Shared

In the 10 years since we began efforts to upgrade facilities
to support safer connectivity, the City has seen dozens of
partners all working together to execute deployment of
interoperable connected automation on our roads.
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The City has nourished relationships with dozens

of private sector entities who are fully focused on
advanced transportation. Our ability to bring together
external partners to advance safe connected autonomy
is completely reflective of our ability as a city to lead
regional efforts with public sector partners. The City has
excellent working relationships with many of the public-
sector agencies which are needed to support efficient
and thorough deployment of connected automation. The
transportation teams from DMV, RTC, Nevada Center for
Advanced Mobility, NDOT, Clark County, meet weekly to
coordinate on transportation, deployment topics.

At the 2017 CES, Las Vegas will be one of the only
locations in the world to host interoperable connected
vehicles accessing the same RSUs. Several manufacturers
are sharing access to RSUs to demonstrate AV applications
during CES. Las Vegas is committed to continuing

its investment to build interoperable, transportation
equipment used by multiple users and open to the public.

As further evidence of the City’s commitment to publicly
share equipment and data, after the 2017 CES, the City

will require, in writing, that vendors installing equipment
must ensure the equipment’s openness and availability to
all authorized users and must make all data available for the
City to share.

Facility Point of Contact

Facility Point of Contact:
Joanna Wadsworth, PE, Innovation

Program Manager, Public Works
333 N. Rancho Dr., Las Vegas, NV 89106
702-229-2214

Joanna Wadsworth, PE, will be the point of contact for
the City’s Designated Proving Ground. She leads the City's
Innovation Team and Smart City efforts. She will actively
participate in the scoping of projects for testing within the
City’s proving grounds. She will engage the appropriate
team members and ensure that the required resources

are available for a successful deployment. She is also
committed to sharing information throughout the process.
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Community Engagement

Las Vegas has made significant strides in implementing
outreach efforts that reach all members of the community
as we embark on this AV journey.

We have reached out to the businesses on Fremont Street
to let them know about the AV pilot deployment project.
The outreach was to introduce them to the concept of AV'’s
and see if they have any questions or concerns. We are
sensitive to the many businesses within our downtown and
along Fremont Street. We want to deploy a program that is
beneficial to the residents, business community, and. City.
The only way to have a successful deployment is to have
addressed the concerns of the community.

The annual CES and inaugural GO NV in January will give
residents and business owners an opportunity to have their
questions answered and experience live deployment and
AV technology in person. This real-world understanding
provides unparalleled insight into how AVs operate and
introduce the community to their capabilities. To reach an
even broader audience, the City will launch

City of Las Vegas

Innovate.Vegas, a new website for community engagement
efforts, by the end of December 2016. This will provide

a forum for the City to provide information on current
innovation projects and their status.

Since 2013, the city’s emphasis on social media as a viable
communications tool has grown significantly—and so has
the City’s prominence as a national leader in the usage

of social media. In mid-2014, the city began to overtake
other local government agencies and news organizations to
become one of the most followed Twitter accounts not only
in Las Vegas but throughout the state.

The City maintains a presence on nine different social
media channels and has more than 50,000 Facebook

fans, nearly 140,000 Twitter followers and nearly 32,000
Instagram followers. The total number of impressions,

or the potential audience (reach) for the City’s social

media posts, is about seven million per month. The City’s
Facebook page has had 6.7 million video views so far in
2016, up from 677,000 in 2015. As social media grows, the
City is prepared to engage the community in AV technology
implementation through these already successful platforms.

The City commits to adherence to all state and local laws
and federal regulations regarding AVs, including NHTSA'’s
policies for operating AV technology on public roads.

The state of Nevada, supported by the City, has been

the lead agency to advance legislation to promote the
early deployment of AVs in the state and in Las Vegas.
Nevada has a history supporting legislation that promotes
innovation for economic development and for applying
innovation and technology to improve safety and mobility.
In 2011, legislation was passed that allowed for the testing
of AVs in Nevada. More recently, Governor Sandoval, the
American Association of State Highway and Transportation

First autonomous
testing license
issued

Legislation for
AV testing in
Nevada

freight testing
license issued

First autonomous

ADHERENCE TO LAWS, REGULATIONS,
AND FEDERAL POLICY

Officials, and NDOT held a policy conference to determine
what the state of the practice was in this space.

The City understands legislation regarding AVs is in
development and is excited about working with the State
of Nevada and NHTSA to advance AV legislation at the
local, state, and national levels. The City is interested

in complying with, facilitating the development of, and
applying laws, such as the states’ law for licensing of AVs
and will work with NHTSA and engage our state partners
to develop proper state legislation is in place for early
deployment of AV that promotes development of this
technology and is consistent with and advances NHTSA's
objectives for AVs.

Las Vegas deploying smart
cities, connected vehicle,
and AV technologies

to improve safety and

20M 2012 2015
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Timeline of AV progress and development in Nevada

o
2016

City of Las Vegas establishes Innovation
District in February for the early deployment
and proving of new technologies, including
AV, to enhance livability, mobility, and safety

mobility in association
with and compliance with
NHTSA and other

federal regulations

2017
GONYV Summit to
engage local, national,
and global leaders in
AV discussion
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SUMMARY

The automated vehicle (AV) future is often envisioned with two paradigms—on one hand a
“utopic” one of improved safety, greater mobility, and better travel experience, and on the other
hand a “dystopic” one of greater congestion, frustration, and environmental degradation. Without
appropriately harnessing AV technologies, the dystopic scenario is more likely to result. AV
shared vehicles, V2V and V21 communication, and intelligent data sharing capabilities are
especially important puzzle pieces that can help enable the utopic future. Hence, it is critical that
government agencies provide testing opportunities for these technologies.

The Los Angeles Department of Transportation (LADOT) and California Department of
Transportation, District 7 (Caltrans D7), supported by the Los Angeles County Metropolitan
Transportation Authority (LA Metro) and Los Angeles County Department of Public Works
(DPW), are seeking to get the Los Angeles region and its selected sites recognized by the U.S.
Department of Transportation (DOT) as AV Designated Proving Grounds. As key transportation
authorities in the LA region, the applicants have the authority, capability, and decades of tried
and tested experience, systems, and protocols to manage testing in both enclosed and real-world
environments. The LA region already has CVV/AV piloting processes developing in the area, and
getting the designation would enable LA to have greater influence in harnessing the AV
development process towards public good.

The following sites were chosen based on several criteria—a) commitment and ability to
prioritize safety, b) willingness to share data, c) local community openness to testing, d) existing
and prior investments, e) ability to positively impact disadvantaged communities and small
businesses, and f) ability to test inter-agency/multimodal cooperation (streets-freeways-transit):

1. UCLA (Campus)

2. Palmdale Airport (Closed Track / Multimodal)

3. Playa Vista Technology Community (Semi-Campus / Urban Core)
4. MacArthur Park / Promise Zone (Urban Core)

5. Connected Corridors on 1-210 (Freeways)

To ensure that AV deployment is successful, we have developed the following management
structure and partnerships.

Management:

e LADOT and Caltrans D7 will be lead agencies, with LADOT acting as the main focal
point for coordinating activities across organizations and jurisdictions.

e Coalition for Transportation Technologies (LADOT, Caltrans D7, LA Metro, LA DPW,
SCAG), which was announced by Los Angeles Mayor Eric Garcetti in 2015, is
developing administrative and technical capacities to become the formal focal
organization in the mid- to long-term.

Partnerships:

e Top California research institutions (UCLA, USC, UC Berkeley PATH, UC Irvine, UC
Riverside) are providing independent technical and expert support in understanding the





various AV technologies, evaluating their impact, and sharing and disseminating this
information.

The City of Palmdale and Palmdale Airport Authority will provide support on all matters
related to the Palmdale Regional Airport site.

GoMentum Station (Contra Costa Transportation Authority) will help test early stage
technologies in enclosed loop environments and “graduate” them for “real-world” testing
in LA’s proving grounds.

The Los Angeles Cleantech Incubator (LACI), a premier LA area innovation center, will
provide technical support and build up an ecosystem of small and minority-owned
businesses to take advantage of the opportunities associated with AV development.

Los Angeles County Economic Development Corporation (LAEDC) and Advanced
Transportation Center (ATC) will provide advisory support on economic development
issues, as well as providing support for AV policy analysis, industry partnerships, and
information dissemination.

METRANS, a LADOT partner, has been selected to lead a multi-state effort to study and
solve a range of transportation concerns, including automation, under a new $12.5
million grant awarded by the USDOT. METRANS was also selected as the USDOT
Region 9 University Transportation Center. Under the FAST Act, one regional center is
selected for each of the 10 Standard Federal Regions. Region 9 includes California,
Arizona, Nevada, Hawaii, and the Pacific Island territories.

East LA College, the largest community college of Los Angeles Community College
District, will provide training support to prepare the labor force for the automated future.
The Bloomberg Philanthropies and Aspen Institute is working with LA as an inaugural
city through the Bloomberg Aspen Initiative to provide expert support.

The City of Ontario has committed to working with LA City and County and are
developing additional sites as part of a larger Southern California coalition as the project
develops.
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The LA region has been preparing for the AV future as demonstrated in its Transportation
Technology Strategy, which includes specific details concerning AV deployment and associated
infrastructure. LADOT had already recruited an executive-level fellow to oversee the preparation
for AV piloting even before the announcement of the Designated Proving Grounds RFP, and the
site selection reflects research that had been on-going for that purpose. LA is already deploying
connected vehicle (CV) technology with the support of the Department of Transportation’s
Advanced Transportation and Congestion Management Technologies Deployment (ATCMTD)
initiative, already has CV/AV pilots planned on our arterials/freeways for 2017, and has been
actively engaged in the regulation and policy discussions with the National Highway Traffic
Safety Administration (NHTSA), California Department of Transportation (Caltrans), and
California Department of Motor Vehicles (CA DMV) as demonstrated by our participation in
public workshops and response materials.

Securing designation as one of DOT’s proving grounds would build on the LA region’s existing
efforts and will enable DOT to take advantage of many of the lessons the region has been and
will be learning regarding AV for the benefit of the nation.

PROPOSED PROVING GROUNDS






Description and Benefits:

UCLA provides an ideal campus environment to deploy AV technologies where “real-world”
variables such as pedestrians, cyclists and vehicular traffic can be introduced, while minimizing
the dangers of high-speed traffic. Some of the key benefits include:

e Semi-enclosed environment ideal for safe deployment of micro-transit AVs

e Ideal for AV technologies graduating from closed loop environments

Campus streets are less busy and can be cordoned off by campus authorities

LADOT and Caltrans D7 have authority to cordon off adjacent streets and freeways

UCLA research groups will be on site to support and analyze AV testing

Existing LADOT ATSAC infrastructure, as well as Caltran’s LARTMC and its ATMS

engine can be leveraged to test VV2I technology

e LA Metro Purple Line subway stop in Westwood is planned; 3% local match can be used
to support AV for first and last mile solutions

e Improved service levels from AV can provide disadvantaged communities with greater
access to this important regional knowledge hub

Key Contact:
e Rajit Gadh, Professor of Mechanical and Aerospace Engineering, UCLA
Contemplated Routes:

e Contemplated routes include Charles E. Young Drive, Strathmore Place, and Westwood
Plaza.

Risk Mitigation and Safety Plan:

Multiple campus-based AV deployments are on-going in Europe (including Wageningad, Ede,
and Helsinki). LADOT is already working with many of these cities, as well as other European
Union’s CityMobil2 participants to leverage their lessons learned for similar campus
deployments. UC Berkeley PATH has rich experience working on AV deployments in campus
settings and will be advising LADOT. Key lessons learned include the importance of limiting
parking, diversion of bicycles, and clear signs to demarcate AV deployment areas.

A Designated Safety Officer will work with UCLA transportation group, UC Police Department,
and other relevant organizations to develop a safety management plan.





Description and Benefits:

Palmdale Regional Airport provides an ideal enclosed test track environment to prove AV
technologies in a safe environment before deploying in “real-world” situations. Some of the key
benefits include:

e Enclosed environment ideal for safe deployment of most types of AVs

e The Palmdale Airport Authority (PAA) is creating a multimodal hub, with connections to
passenger and freight airlines, future high speed rail, Metrolink commuter rail, mass
transit, shuttle, and personal vehicles—this will provide multiple AV application
opportunities

e Palmdale has a rich history of research and testing for aerospace and defense industry

Key Contacts:

e Kari Blackburn, Economic Development Manager, City of Palmdale (Main Contact)
e Jason Finch, Senior Engineering Technician, City of Palmdale (Designated Safety
Officer)

Risk Mitigation and Safety Plan:

Given that the AV proving ground would be on private streets initially, and expanded to public
streets in incremental stages, it is anticipated that the safety management plan would allow for
incremental testing, beginning with full time human drivers/monitors, migrating to full driverless
AVs. Vendors testing AVs would be partners with the lead agencies in providing continuing
feedback on safety issues and challenges experienced in the PMD environment. This would be
incorporated into the ongoing safety "lessons learned" being experienced at other Southern
California and national proving grounds.





Description and Benefits:

The Playa Vista neighborhood is a growing technology hub at the heart of Los Angeles’s
“Silicon Beach.” Key benefits of the site include:

Real-life environment that has limited public transit availability, hence existing demand
Multiple elderly housing complexes that can benefit from AV transit technology
Technological savvy demographics open to testing AV technology

USC’s technology / startup ecosystem and many small and minority-owned businesses
based in Playa Vista

Highly supportive local planning, development, and transportation organizations

o Existing LADOT ATSAC infrastructure, as well as Caltran’s LARTMC and its ATMS
engine can be leveraged to test VV2I technology

Key Contact:

e Geoff Kees Thompson, Transportation Policy Director, City of LA, 11" Council District
e Marc Huffman, Vice President of Planning & Entitlements, Brookfield Residential

Contemplated Routes:

e Suggested streets include Millennium Drive connecting the technology campuses to the
Western end bus stations.





Risk Mitigation and Safety Plan:

Multiple semi-campus AV deployments are on-going in Europe, including Lyon France, and in
Trikala, Greece. LADOT has been developing relationships with these and other participants of
European Union’s CityMobil2 program and has been developing deployment plans reflecting
lessons learned from these deployment efforts.

A Designated Safety Officer will work with local transportation, safety, and neighborhood
groups to ensure a safety protocol is implemented and that the community is educated on the
potential risks. LADOT will deploy additional traffic and safety officers during testing, along
with local safety and risk mitigation personnel.

Disadvantaged Communities / Small Businesses:

Playa Vista is home to many elderly housing facilities, including Sunrise of Playa Vista and
Fountainview at Gonda Westside, which can benefit from AV first and last mile solutions to
nearest bus and transit stations.

Playa Vista is also home to USC’s startup / small business ecosystem—a ready and accessible
piloting site would accelerate the development of these small businesses.

SITE 4: LOS ANGELES PROMISE ZONE (CITIES / URBAN CORE

.....

escription and Benefits:

Los Angeles’s Promise Zone is a socio-economically disadvantaged region with numerous
underserved communities. Key benefits of the site include:

e Vibrant urban area great for testing AV technology in truly “real-life” environment





e Existing LADOT ATSAC infrastructure, as well as Caltrans LARTMC and its ATMS
engine can be leveraged to test VV2I technology

e LA s already deploying connected vehicle (CV) technology with the support of the
Department of Transportation’s Advanced Transportation and Congestion Management
Technologies Deployment (ATCMTD) initiative

Key Contact:
e Marcel Porras, Chief Sustainability Officer, LADOT
Contemplated Routes:

e Forinitial testing, the DASH Hollywood Route is being considered to align with the
ATCMTD CV investments. This line runs along a route that includes the Los Angeles
Community, senior centers, and hospital clusters that serve the disadvantaged
communities.

Risk Management and Safety Plan:

Multiple urban core AV deployments are on-going in Europe (including LaRochelle and Lyon,
France). LADOT has been receiving advisory support from the City of LaRochelle, and is in the
process of developing community engagement and safety plans to using their templates. The
European Union’s broader CityMobil2 program is another source of information for mitigating
risks.

A Designated Safety Officer will work with local transportation, safety, and neighborhood
groups to ensure a safety protocol is implemented and that the community is educated on the
potential risks. LADOT will deploy additional traffic and safety officers during testing, and
LAPD and LAFD may provide additional safety and risk mitigation support.

Disadvantaged Communities / Small Businesses:

Residents within the Promise Zone currently live with a higher poverty rate of 35% than the
citywide average of 20%, high rates of unemployment and high school dropouts, and a shortage
of affordable housing. By providing greater mobility services through AV technology, greater
economic opportunities may be created from more user-friendly, frequent, and timely micro-
transit that can help solve first and last mile problems. Local job opportunities may also arise
should AV technology companies domicile in the region.





SITE 5: INTERSTATE 210 CONNECTED CORRIDOR (FREEWAY)
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Description and Benefits:
The 1-210 is a major freeway in the Los Angeles region. Key benefits of the site include:

o ltisalready the location of 1-210 Connected Corridors pilot--an Integrated Corridor
Management (ICM) program aimed at reducing congestion and improving mobility on I-
210 in the San Gabriel Valley. The Connected Corridors team, in collaboration with
numerous stakeholders, will investigate tools and technologies to coordinate the
components of the corridor and operate them as a cohesive and integrated system.
Building on other successful ICM projects in the U.S. and elsewhere, the project is one
element of Caltrans’ strategic response to the state’s objectives of enhancing the
livability, sustainability, and economic performance of California.

e The program is being led by Caltrans along with LA Metro and Partners for Advanced
Transportation Technology (PATH) at UC Berkeley. The project will involve a
multijurisdictional partnership within the corridor limits with the County of Los Angeles,
Pasadena, Arcadia, Monrovia, Duarte, Irwindale, Azusa, Glendora, San Dimas, and La
Verne. Due to the magnitude of the project, it will be divided into two phases: The first
phase will consist of the segment between SR-134 and 1-605 due completion by Summer
of 2018. The second phase will consist of the segment between 1-605 and SR-57.

e Because of ICM instrumentation and the inherent institutional, technical and operational
integration envisioned on 1-210 between SR-134 and 1-605, it makes this segment a
viable site for AV technology testing and demonstration.

Key Contact:
o Ali Zaghari, District Deputy Director, Operations, Caltrans 7





Contemplated Routes:

The pilot corridor will extend from SR-134 to SR-57, approximately 20 miles in length.

Risk Management and Safety Plan:

The ICM capabilities can treat each of the AV demonstrations as a major event for which special
response plans can be automatically implemented to provide the controlled environment in which
testing can take place with minimal impact on and/or from background traffic.

A Designated Safety Officer will work within the existing set up of the Connected Corridors
program and the California Highway Patrol to ensure safety.

MANAGEMENT STRUCTURE

The general structure and management of the Designated Proving Grounds will follow the below
principles:

LADOT and Caltrans D7 will be lead agencies, with LADOT acting as the main focal
point for coordinating activities across organizations and jurisdictions.

o Dan Mitchell (Assistant General Manager, Project Delivery & Operations,
LADOT), Jay Kim (Assistant General Manager, Mobility, LADOT), and Ali
Zaghari (Deputy District Director of Operations, Caltrans D7) will be focal points
for the respective agencies.

Coalition for Transportation Technologies (LADOT, Caltrans D7, LA Metro, LA DPW,
SCAG), which was announced by Mayor Garcetti in 2015, is developing administrative
and technical capacities to become the formal focal organization in the mid- to long-term.
Los Angeles Police Department (LAPD), California Highway Patrol, and Los Angeles
Fire Department (LAFD) will provide additional support during testing.

Top California research institutions (UCLA, USC, UC Berkeley PATH, UC Irvine, UC
Riverside) will advise the lead agencies and the Coalition for Transportation
Technologies and provide independent technical and expert support in understanding the
various AV technologies, evaluating their impact, and disseminating information.

The City of Palmdale and Palmdale Airport Authority will provide support on all matters
related to the Palmdale Regional Airport site.

The Los Angeles Cleantech Incubator (LACI), a premier LA area innovation center, will
provide technical and screening support.

Los Angeles County Economic Development Corporation (LAEDC) and Advanced
Transportation Center (ATC) will provide advisory support on economic development
issues, as well as providing support for AV policy analysis, industry partnerships, and
information dissemination.

METRANS, a LADOT partner, has been selected to lead a multi-state effort to study and
solve a range of transportation concerns, including automation, under a new $12.5
million grant awarded by the USDOT. METRANS was also selected as the USDOT
Region 9 University Transportation Center. Under the FAST Act, one regional center is
selected for each of the 10 Standard Federal Regions. Region 9 includes California,
Arizona, Nevada, Hawaii, and the Pacific Island territories.

10





e East LA College of Los Angeles Community College District will provide training
support to prepare the labor force for the automated future.

e The Bloomberg Philanthropies and Aspen Institute is working with LA as an inaugural
city through the Bloomberg Aspen Initiative to provide expert support.

e The City of Ontario has committed to working with LA City and County and are
developing additional sites as part of a larger Southern California coalition as the project

develops.
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TECHNOLOGY SCREENING STANDARDS
The following are the key standards to be applied when screening AV testing opportunities

o Safety
o Has the technology been bench-tested and vetted in enclosed environments?
o Isthe technology legal to test in selected sites?
e Data sharing
o Is the vendor / researcher willing to share safety data?
o Are they willing to provide it in digestible format?
e Goal alignment
o Does the deployment help increase knowledge of shared mobility, data analytics,
and V2V/V2l communication infrastructure?
o What is the impact potential of the technology from social, economic, and
environmental perspectives?
e Financing
o Is the vendor / researcher willing to bear the cost of testing? Pay for access?
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POTENTIAL CHALLENGES
Key potential challenges concern regulation, community, and technology:

e Regulations

o The regulatory environment in California is rapidly changing and may not allow
AV testing in selected sites by Jan 2018.

o LADOT has been very active in engaging with CA DMV, the State of California,
and NHTSA to ensure that sites will be regulation compliant in time.

o LADOT and Caltrans District 7 also have the authority to cordon off sections of
roadways /freeways for testing.

e Community

o Community may be against AV testing.

o LADQOT and Caltrans D7 have extensive experience working with communities
and have field offices and personnel that are already familiar with communities
surrounding the sites

e Technology

o Many AV technologies may not be ready for some of the sites.

o Safety is a priority—technologies that aren’t ready will be confined to enclosed
environments, i.e., Palmdale Airport.

SELECTION CRITERIA

CRITERIA 1: MANDATORY REQUIREMENTS

Dan Mitchell (Assistant General Manager, Project Delivery & Operations, LADOT), Jay Kim
(Assistant General Manager, Mobility, LADOT), and Ali Zaghari (Deputy District Director of
Operations, Caltrans D7) will act as Designated Safety Officers responsible for the safety
management plan and who will participate in the Community of Practice's regular quarterly
meeting of Safety Officers.

LA region is committed to sharing our approaches to safety and safety data generated through
testing and operation.

CRITERIA 2: PROPOSED CONTRIBUTIONS

LA region has built up significant amount of experience concerning AV in the recent years. In
2016, LADOT released the Transportation Technology Strategy that includes a vision for AV
deployment and V21 infrastructure for the City. It has also recruited an Executive Fellow with an
explicit mandate to build LA’s AV knowledge base and work towards an AV pilot. LA City has
also been a leader in engaging federal, state, and local authorities to develop a standardized
response for cities concerning proposed AV regulations to speed up AV deployment. LA region
already has CV/AV testing planned on the 1-110/1-710 and has the Connected Corridor pilot on
[-210 with Berkeley PATH. Should LA get the AV proving grounds designation, it would be
able to build on the active role it has already played and share its know-how with the Community
of Practice and the Department’s research program offices, including the sharing of management
plans, testing data, engagement with stakeholders, and results on a timely and continuous basis.
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We will also make our staff available to the extent possible for conferences, meetings, and joint
research efforts to ensure that lessons learned are broadly disseminated.

CRITERIA 3: COMMITMENT TO SAFETY

LADOT and Caltrans D7, as well as LA Metro and DPW have decades of deep and
demonstrated capability to control risks through their safety protocols which these agencies
deploy on a regular basis in events such as construction, incident management, road repair, and
other major events. Specifically:

e LADOT and Caltrans D7 has a large team of experienced traffic and safety officers that
can be deployed readily to ensure that safety is ensured in all testing sites.

e LADOT and Caltrans D7 have a series of time-tested processes and safe guards that
consider safety of proving ground personnel, safety protocols when making use of public
roads, and safe design, deployment, and operation of vehicles that can be applied for AV.

e LADOT has created an Autonomous Vehicle Working Group to support the Designated
Safety Officer and ensure that sufficient resources are available to fulfill the role.

e LA’s Vision Zero Initiative and the supporting team have deep safety expertise and will
be collaborating with the AV Working Group to adopt the best safety protocols and
procedures from Vision Zero for AV technology deployments.

e LACI will provide technology screening support to mitigate any technical safety risks

CRITERIA 4: RESEARCH, APPLICATION, AND DATA SHARING

LADOT has been partnered with multiple research and training institutions to extend its
research, application, and data sharing efforts. In addition to general AV testing, LA plans to
specifically focus its efforts on improving shared usage (buses, micro-transit, shared passenger
vehicles, etc.), data sharing, and V21/\VV2V infrastructure development efforts, given the
importance of these technologies in ensuring a positive societal outcome from AV deployment.
UCLA, USC, UC Berkeley PATH have all agreed to support the research, application, and data
sharing effort, and UCLA has already deployed a graduate student from UCLA’s Luskin School
of Public Policy who is researching AV shared mobility. USC has recently secured National
Science Foundation funding to study the impact of AV and will be able to deploy resources to
study AV deployments in LA’s proving grounds. USC has also committed to using the resources
of Viterbi School of Engineering Center for Cyber-Physical Systems and the Internet of Things.

LADOT and Caltrans D7, as well as our partners, are fully committed to sharing data and lessons
learned. LADOT has also committed to creating a data platform, per its Transportation
Technology Strategy, and has already started the process of building this platform, which can be
easily leveraged for data sharing purposes with the DOT and Community of Practice.

CRITERIA 5: DEMONSTRATED INVESTMENTS
CAPITAL IMPROVEMENTS

LADOT invested in one of the most advanced intelligent transportation systems (ITS) in the
country in the form of its ATSAC system. Furthermore, Caltrans District 7 has invested in the
Los Angele Regional Transportation Management Center (LARTMC) in conjunction with its
vast State Highway System ITS infrastructure that can leverage real-time monitoring,
management and control of traffic in and around the designated test areas. V2V and V2I
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coordination infrastructure is critical in mitigating against the “dystopic” AV future. The
investments in ATSAC and LARTMC can be especially valuable as platforms to test these
technologies, including optimization and communication technologies (i.e., Road Side Units,
etc.)

ATSAC represents $420 million of capital investments since the 1980s in traffic management
infrastructure, which is unprecedented in the U.S. LADOT is also deploying connected vehicle
(CV) technology with the support of the Department of Transportation’s Advanced
Transportation and Congestion Management Technologies Deployment (ATCMTD) initiative
that can provide additional foundation for AV technology deployment. Furthermore, LADOT
has submitted a plan in December 2016 to the LA City Council’s Transportation Committee and
received approval to prepare the infrastructure to prepare for AV technology. Revenue from
Measure M, which passed in November 2016, will be providing steady source of funding to
upgrade ATSAC to work in conjunction with AV technology.

AUTHORIZATION

LADOT has been actively engaged on the federal and state levels to ensure that the regulations
are supportive of AV piloting and deployment. On the local level, LA has been working with
various district council offices to ensure that there is local ordinance support. LADOT and
Caltrans D7 also have authority to cordon off sections of the roadways and freeways for testing.

TESTING OR DEPLOYMENT UNDERWAY FOR AV FEASIBILITY

LA region has CV/AV testing / deployment underway on the 1-110/1-710 for early 2017.
Caltrans and Metro has also been working with Berkeley PATH on the Connected Corridor pilot
on the 1-210. Micro-transit tests are also being developed for the 2017/2018 time frame within
the City of Los Angeles.

CRITERIA 6: READINESS

Even prior to the DOT’s announcement of the Designated Proving Grounds proposal, LA has
been working to identify potential AV pilot sites for testing and deployment. As stated above,
there are multiple CV/AV pilots planned for 2017/2018 timeframe and we have been developing
sites in preparation. LADOT and Caltrans D7 also have decades of experience and have systems,
protocols, and structures in existence to work with communities, researchers, traffic engineers,
and other stakeholders to ensure safety and efficacy of testing. As such, we strongly believe that
we can avail our sites for testing by January 1, 2018.

Should LA’s site get designated as proving grounds, LADOT and Caltrans D7 will begin deeper
and wider engagements with communities and will be holding monthly public workshops to
ensure that the communities are appropriately educated on the potential benefits and challenges
of AV testing and are fully bought-in by January 1, 2018.

CRITERIA 7: ADHERENCE TO LAWS, REGULATIONS, AND
FEDERAL POLICY

Although California’s regulations are still developing, LADOT/Caltrans D7 intends to comply
with all federal, state, and local laws as they become ratified. LADOT has been deeply engaged
in the regulation development process and are working with authorities to ensure that all sites are
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compliant. Should the pilot require exemptions, LA will follow the proper channels to seek an

exemption.
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City of

SACRAMENTO

Office of the City Manager
Howard Chan City Hall
Interim City Manager 915 I Street, Fifth Floor
Sacramento, CA 95814-2604
916-808-5704

December 19, 2016

Anthony Foxx, Secretary

U.S. Department of Transportation

Automated Vehicle Proving Grounds Pilot Program
1200 New Jersey Avenue, SE

Washington, DC 20590

Dear Secretary Foxx:

Thank you for the opportunity to be considered to become a Community of Practice within the
Automated Vehicle Proving Grounds Pilot Program.

There is no single silver bullet to fix America’s transportation challenges, but Sacramento offers the
best of proven public-private capacity that has succeeded time and again in the delivery of ambitious,
scalable innovations. Sacramento has acted as a key agent revitalizing Sacramento with key public-
private partnerships. The City brings this experience to guide and maximize new investments in
automated and autonomous vehicles.

The Sacramento region offers a high visibility location to demonstrate new AV technologies and
emerging transportation innovations. The City is at a major junction for regional and national
transportation networks. Partnerships in Sacramento can leverage the City’s work with experts and
other leading agencies. The City of Sacramento was one of just 16 cities from approximately 60
nationwide applicants for Transportation for America and Sidewalk Labs Smart Cities Collaborative.
The City’s participation in this collaborative provides another avenue for policy innovations, which the
City can leverage to support AV deployment in the region.

The City intends to work closely with our partners in transportation including SACOG, Sacramento
Regional Transit, the Sacramento Municipal Utility (SMUD), the Sacramento Metropolitan Air Quality
Management District, the Institute for Transportation Studies at UC Davis (ITS-Davis), and Vision
Services Plan Global as our connection to the technology sector.

| am confident that your office will recognize the benefit that Sacramento will bring as a participant in
this pilot program and | look forward to the announcement of the program participants.

Please don’t hesitate to contact Fedolia “Sparky” Harris in our Department of Public Works at (916)
808-2996 or at fharris@cityofsacramento.org if you have any questions regarding this application.

ifcerely,
O

oward Chan
" Interim City Manager






City of

SaSNaMEMI®S py.yving Ground Designation

December 2016

“‘Sacramento is ready
to be a trailblazer” —
Congresswoman Doris
Matsui

Sacramento Application for
USDOT Automated Vehicle

The designation as a USDOT Proving Ground will further efforts by
the City of Sacramento to enhance public safety and expand an
innovation foundation that can scale the implementation of connected
technologies to the national level. The urban core of the City is a
prime location for safe testing and deployment of automated vehicles,
offering a robust system of infrastructure that can be enhanced to
maximize the efficiency of onboard systems within connected
vehicles. Recent capital improvements support expedited expansion of
vehicle to infrastructure capabilities. Existing partnerships form a
solid basis for data collection and analytics, as well as providing an
efficient conduit to share best practices. The socioeconomic
conditions within the urban core and outlying communities of
Sacramento present a unique opportunity to prove emerging
technologies within a diverse environment, including state- and
federally-designated disadvantaged communities. As the capital city
of California, the enhancements and safety improvements resulting
from these connected technologies will foster a high-visibility proving
ground, offering proof-of-concept to legislative representatives from
throughout the state and helping to raise awareness and drive demand
to protect the public.

Attaining USDOT designation as an AV proving ground can equip the
City to achieve the following primary goals:

e Enhance public safety

e Diversify the local innovation and entrepreneurial sectors

e Expand communities of practice for interconnected vehicle to
infrastructure networks

e Offer ladders of economic opportunity to disadvantaged
communities

e Dissemination of data generated from safety testing and
operations

e Enable general public to learn AV deployment at a faster rate





The City of Sacramento is the economic, political, and cultural center of the six-county
metropolitan Sacramento region located in the heart of the State of California.
Sacramento, like most progressive cities throughout the country, has the desire and basic
elements to appeal to automated vehicle manufacturers. What sets Sacramento apart is
the leadership that the City provides based largely on its visibility as the capital and the
early adoption of initiatives from progressive sectors including energy, technology, and
transportation.

The City of Sacramento is the capital of the State of California and the largest jurisdiction
in the six-county metropolitan region. Sacramento is the 35" largest city nationally and
the 6™ largest city in California. Sacramento is home, at least part-time, to 120 legislators
from every corner of the state. These legislators govern from the State Capitol Building
in the heart of Sacramento’s urban core. The current Mayor of Sacramento, Darrell
Steinberg, served in both houses of the State legislature for 16 years before his successful
return to City Council in 2016. Strong ties to the Capitol equip Mayor Steinberg and City
staff foster direct coordination and collaboration with State elected and appointed
officials, allowing for the dissemination of best practices broadly across the state and
beyond.

Former Mayor Kevin Johnson launched the Mayor’s Office for Innovation &
Entrepreneurship (MOFIE) in June 2016 as the City Council’s conduit to the
entrepreneurial community in Sacramento, providing leadership and organization for the
regional innovation community. Further, MOFIE is the City’s autonomous R&D unit,
sourcing innovative ideas, technologies, products and talent for internal departments.

After taking office on December 13, 2016, Mayor Darrell Steinberg tasked MOFIE with
leading recruitment of AV and related technology manafacturers to choose Sacramento as
a testbed for their technologies. Mayor Steinberg also gave direction to MOFIE to
develop, in collaboration with the City Manager, a Demonstration Partnerships Policy
that would establish a framework for engaging in and evaluating demonstration
partnerships with the aim of developing, testing, and demonstrating innovative solutions
in the city. Similarly, MOFIE is leading state-level policy coordination with the
California Department of Motor Vehicles (DMV), Governor’s Office of Business and
Economic Development (GO-Biz) , and State Senator Dr. Richard Pan, to ensure that
pertinent sections of the California Vehicle Code are addressed and authorize the safe
testing of autonomous vehicles.

Mayor Steinberg has augmented his reach with the assignment of Mike McKeever as his
incoming Chief of Staff. Prior to joining the Mayor’s staff, Mr. McKeever was the
Executive Director of the Sacramento Area Council of Governments (SACOG) for 12
years and is credited with his leadership role in developing the nationally recognized
Blueprint Plan for smart growth that has been embraced both locally and throughout the
country.

Leadership within City goes beyond the electeds and staff. Strategic partnerships in
which the City of Sacramento currently participates serve to foster and share best
practices as well.
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Mandatory Criteria

Designated Safety Officer

The City of Sacramento is proposing that the City Traffic Engineer, Ryan Moore, act is
the Designated Safety Officer responsible for the City’s Safety Management Plan with
the commitment to participate in the Community of Practice quarterly meetings. The
powers and duties of the City Traffic Engineer are codified in the Sacramento City Code
(§ 10.08.040). This section states, “The city traffic engineer shall: determine the
installation and proper timing and maintenance of traffic-control devices and signals;
conduct engineering analyses of traffic accidents and devise remedial measures; conduct
engineering investigation of traffic conditions and co-operate with other city officials in
the development of ways and means to improve traffic conditions; and carry out the
additional powers and duties imposed by this title and other ordinances of the city.”
These powers and duties align perfectly with the responsibilities required of the
Designated Safety Officer as described in the solicitation for proposals.

In addition to his duties as the City Engineer, Ryan is also the Division Manager within
the City Public Works Department overseeing the sections responsible:

e Traffic Signals
e Traffic Operations Center
e Vision Zero

Commitment to Sharing Approaches and Data

The City, in partnership with SACOG, will use the Regional ITS Partnership as a
platform to share information on the Sacramento AV Proving Ground with the agencies
within the SACOG region. ITS Partnerhip meetings could be used for: information
sharing on all aspects of the Sacramento AV Proving Ground (project description, data
and data sources, technical information on AV’s, key project learnings and results, etc.);
discussions on potential expansion of the Sacramento AV Proving Ground to other cities
and jurisdictions; discussions on specific projects to expand or build on initial
implementation of the Sacramento AV Proving Ground. For key project documents,
data, and results will be published and disseminated via the City’s website and open data
portal, and linked to other agency websites and data portals (e.g. SACOG).

Commitment to Safety

Vision Zero

Traffic safety is a primary goal for the City of Sacramento. In 2016, Sacramento was
added to the Vision Zero Network and is in the process of developing a Vision Zero
Action Plan aimed at eliminating traffic deaths and severe injuries in the city. With
stakeholder meetings currently underway, the plan is scheduled for completion in 2017.
The plan will identify 1) the factors contributing to traffic deaths and severe injuries, and
2) proven safety countermeasures to those factors integrating education, traffic
engineering, enforcement, and evaluation.

One of the guiding principles of Vision Zero cities is that human error is inevitable.
While debatable whether human error will ever be completely removed from our
transportation system, advancements in automated and connected vehicle technologies
have proven to be valuable in overcoming these errors. The efficient coordination of





“This Waze
collaboration
symbolizes
Sacramento’s
commitment to be an
open and smart city” -
Maria MacGunigal, CIO
for the City of
Sacramento

locally- controlled traffic signal interfaces for communications, vehicle-based safety
applications, and third-party security management forms the basis for a connected vehicle
environment that can significantly improve safety in Sacramento and beyond.
Acknowledging that traffic deaths are preventable and that our disadvantaged
communities are disproportionately affected by injury crashes is a priority challenge and
key focus of the initiative.

Research, Application and Data Sharing

Key areas of direct benefit which will be assessed in the Sacramento AV Proving Ground
implementation are: safety (e.g. accident avoidance or severity reduction); congestion
relief (e.g. reduction in incident and accident delay, “smoothing” of traffic flow, etc.);
and vehicle emissions reductions, including greenhouse gases (e.g. increase in percentage
of “environmentally optimal” speeds on roadways; reduced stopped delays and idling
times). The implementation of pilot testing for the Sacramento AV Proving Ground will
focus on generating performance metrics for these and other benefits. The same
partnerships (e.g. SACOG and the Regional ITS Partnership) and other means (agency
websites and data portals) will be used to publish and disseminate information on the
potential benefits of AV deployment within the Sacramento region. The goal of this
information sharing will be to connect accelerated deployment of AV’s with many
tangible benefits of interest to many public agencies and other organizations. For
example, the Sacramento Metropolitan Air Quality Management District would place a
high value on the potential of AV’s to reduce vehicle tailpipe emissions, especially for
criteria pollutants. SACOG, in its role in implementation of the State’s greenhouse gas
reduction policies (e.g. SB 375), would place a high value on reduction of vehicle
greenhouse gas emissions.

Existing Data Sharing Partnerships

The City and State of California recently signed a long-term fiber sharing agreement that
allows the State to use City fiber assets in exchange for services. The agreement allows
the City to connect six State buildings to the State network using the City’s fiber and
conduit assets. In exchange, the State will provide high speed internet and security
services to the City through 2026.

The City of Sacramento also recently began an innovative data sharing partnership with
Waze® to help improve traffic management in Sacramento. The Waze® app is used by
more than 116,000 monthly active users in Sacramento who drive nearly 22.7 million
miles with the app each month, avoiding traffic and reporting nearly 150,000 alerts per
month to inform other drivers of conditions ahead. Through the Waze® Connected
Citizens Program, the City will publish data from several City departments that Waze can
integrate including road closures, construction, and special events allowing drivers to find
alternative routes thereby easing congestion. Additionally, the City will be able to
leverage Waze® anonymized data to optimize city operations thereby making the city
even more responsive to the needs of its residents.





“We’'re in the midst of
the most
transformational shift in
urban transportation
since the start of the
interstate era more
than 50 years ago” —
James Corless,

Transportation for
America Director

Smart Cities Collaborative

In 2016, the City of Sacramento was selected by Transportation for America (T4A) and
Sidewalk Labs to join 16 other cities for a new T4A Smart Cities Collaborative to explore
how technology can improve urban mobility. Collaborative participants are convening to
tackle the challenges related to implementing smart city policies and projects with the
intent to share best practices and technical assistance, and piloting new programs.

Regional ITS Partnership

The City of Sacramento is an active member of the Sacramento Region ITS Partnership,
an advisory committee made up of local and state transportation personnel. The
Partnership meets on a regular basis and identifies issues and opportunities in deploying
ITS in the region. While ITS is defined by applications of technology in transportation
systems, partnerships, teamwork and planning are critical elements of all successful ITS
projects, especially those that involve multiple agencies and modes.

A pivotal goal of the Regional ITS Partnership is to continue to enhance the capabilities
of the Sacramento Transportation Area Network (STARNET) system, by integrating
regional transportation information. This data is valuable to a diverse array of
stakeholders, including public and private service providers, in addition to users of
roadways and public/private transportation systems such as transit and ports into a real-
time environment. STARNET is intended to provide computer-assisted
decision/management support to transportation management centers and traffic
engineering/public safety departments operated by participating agencies.

Operators in STARNET organizations use the Regional Transportation Management
Display as a two-way portal, both to view data and video describing current conditions, in
addition to entering information about current incidents and planned events. Computers
operated by STARNET organizations use real-time information to make decisions, alert
operators, and take automatic actions in support of more efficient transportation system
operation and emergency response. Computers operated by non-STARNET
organizations may use real-time data for various purposes such as enhanced travel
information distribution services, transportation research, and transportation system
performance monitoring. Planners at SACOG use historical data gathered in the
Transportation Planning Database to measure the transportation system’s past
performance and to predict its future performance. The public will use real-time travel
information (data and video) to gain knowledge of current travel conditions, to make
decisions about the time, mode, and route of travel, and to estimate and inform others of
their likely time of arrival.

Local University Partners

Sacramento has the benefit of ongoing partnerships with local campuses from the three
levels of the California state educational system. The University of California, Davis
houses the Institute of Transportation Studies (ITS-Davis). The California State
University, Sacramento (Sac State) offers degree programs in Computer Science,
Electronic Engineering, and Computer Engineering. The four campuses of the Los Rios
Community College District provide workforce education in the areas of Computer
Information Systems, Automotive Technologies, and Electronics Technology.

The Institute of Transportation Studies at UC Davis is the leading university center in the
world on sustainable transportation. It is home to more than 60 affiliated faculty and





researchers, 120 graduate students, and an annual budget of $12 million. The Institute
partners with government, industry and non-governmental organizations to inform policy
making and business decisions, and advance public discourse on key transportation,
energy and environmental issues. The Institute is unique in hosting a graduate program in
transportation, matching interdisciplinary research with interdisciplinary education.

ITS-Davis is internationally recognized for its multidisciplinary approach to
transportation studies, with sustainability as a key underlying theme. To address today’s
challenges, ITS-Davis has built strong research programs in three areas:

e Travel behavior and transport systems modeling
e Environmental vehicle technologies and fuels
e Climate change, air quality, and other environmental impacts

These research programs are carried out by mission-specific centers within the Institute
including the Plug-In Hybrid & Electric Vehicle Research Center, Sustainable
Transportation Energy Pathways, China Center for Energy and Transportation, and the
Urban Land Use and Transportation (ULTRANS) Center. Guidance and participation
from ITS-Davis will allow for the efficient development and dissemination of best
practices as a trusted source for cutting-edge research.

Most recently, UCD was selected by the US DOT to lead the National Center for
Sustainable Transportation in collaboration with CSU Long Beach, Georgia Tech, UC
Riverside, the University of Southern California, and the University of Vermont to
advance the state-of-the-art in transportation research and technology, and develop the
next generation of transportation professionals.

Any jurisdiction would be hard-pressed to rival the research, analysis, and training
capabilities that can be provided by these local institutions to the City of Sacramento.

SMUD

Since beginning its electric vehicle program in 1989, the Sacramento Municipal Utility
District (SMUD) has developed expertise as one of the most experienced electric
transportation groups in the nation. SMUD offers a strong history of working with
multiple automakers, federal, state, and local governments to pilot electric vehicles and
help them to succeed. Within the region, SMUD has installed most of the charging
network backbone from 1999 to 2002, constructing 140 of our existing Level 2 chargers.
SMUD has secured more than $30 million in competitive grants for electric vehicles and
electric vehicle infrastructure with the City and other partners. Recently recognized with
a 2016 Alliance to Save Energy Star for Transportation Efficiency award, SMUD offers a
commitment of approximately $3.1 million annually for customer-facing light duty
electric vehicle programs through 2020. New automated vehicle initiatives in the
Sacramento region can draw on the expertise of SMUD’s electric vehicle and utility
operations team, with high potential to leverage SMUD’s electrification investments to
support the testing of automated electric vehicles throughout the region.

The region is on the cusp of a new era for collaborative development of the electric
vehicle network, which could be aligned to support a vibrant automated vehicle space.
SMUD is currently transitioning the DC fast charge model to a customer incentive model,
offering financial incentives to offset construction costs. SMUD is also actively engaging
with auto manufacturers, OEM’s, and research institutions as it tests and deploys new





technologies in the electrification space. As a Board Member on the California Electric
Transportation Coalition, in addition to membership across numerous industry
associations, SMUD is a leader in advancing the next era of clean transportation

investment.
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The ATOS Lab will offer members the chance to maximize R&D dollars by
collaborating within a demonstration city and open lab to build a set of protocols for the
sharing of data amongst different AV. By encourage an open communications protocol,
the ATOS Lab will accelerate the time to market of Autonomous Vehicles (AV), with the
goal of catalyzing up to Level 5 Autonomy around the world. The ATOS Lab seeks to
address existing obstacles to AV implementation by:

e Bringing industry leaders together to test and develop ATOS, including
establishment of standard communication protocols for the networked sharing of
information between vehicles, city infrastructure, and citizens in a real-world
setting;

e  Working with California policymakers to create appropriate AV regulation, built
around ATOS, that works for everyone, and create a model for the rest of the
country, and the world to follow; and

e C(Collaborating with university partners to shape innovative and responsible public
policy, develop and test appropriate performance measures for AVs, as well
analyze the numerous ripple effects caused by the introduction of AVs to the
world at scale.

The test zone defined by the ATOS Lab encompasses Sacramento Midtown, Downtown,
and the Interstate 5 corridor from Sacramento International Airport to the urban core,
which contains over 100 miles of roads for the testing, development, and deployment of
AV technology up to an including Level 5. The ATOS Lab ecosystem will be open to all
AV manufacturers and technology developers, big or small with the intent to have





competitors testing their wares alongside one another to collaboratively develop best
practices for the safe deployment of AV’s.

The ATOS Lab seeks to accomplish more than networked communications protocols that
will catalyze AV deployment. The initiative will also focuses on the social implications
and human interactions with AV opportunities. A key focus of the TOS Lab is to create a
real-world citizen interaction where the social contract of citizen and autonomous
transportation can be built, measured, and replicated. This collaborative effort seeks to
establish a platform to ask and answer how to best scale AV practices for the benefit of
the public.

Readiness

Existing Advance Traffic Controller Fiber Optic Infrastructure

The City of Sacramento operates a state-of-the-art Traffic Operations Center (TOC) that
utilizes a computer-based traffic signal control system and an advance fiber optic network
to monitor traffic conditions and system performance. Of the 800 signalized intersections
in the City, 420 are currently connected to the City's TOC. The system is designed to
gather real-time traffic information to better manage traffic incidents and provide travel
information to the public. The system can actively set signal timing and also allows
traffic operation staff to change timing manually based on real time information. Existing
sensors can detect the passage of vehicles, vehicle speed, and the level of congestion on
local streets and the system is poised to integrate external data sources such as Waze" and
HERE" data. To supplement this information, closed-circuit television (CCTV)
surveillance equipment has been deployed at over 30 locations in the urban core with 13
more pending installation.

Nearly 250 of the signals in the urban core have been upgraded to Advanced Traffic

Controllers (ATC), along with nearly 130 upgraded signal cabinets. The upgraded ATC
controllers allow for the collection of high resolution controller data that, when combine
with other traffic data sources, will provide detailed reports on system effectiveness that
will help traffic operators better understand and maintain the traffic network.





This system is supported by an extensive backbone of fiber optic cable that the City is
constantly expanding. The City has spent approximately $5,000,000 on existing
improvements to date. The City was also recently awarded $900,000 in regional grant
funds that the City will match with $800,000 of local funds to replacing obsolete signal
controllers and upgrade outdated serial communications systems with modern internet
protocol (IP) fiber optic cable based systems to improve communications capabilities.
This project will install new fiber cables in existing conduits, install fiber switches,
replace several cabinets, and install additional CCTV’s. These upgrades will enable the
City to support advanced signal operations such as the collection of high resolution
controller data and the provision of real-time traffic controller data, transit signal priority
and adaptive signal coordination. The state of the art communication system is poised to
integrate connect vehicle infrastructure and provide V2V or V2X communication for
both autonomous and occupied vehicles. Additionally, the fiber optic communication
system will accommodate more advance devices and features for testing and
implementation.

Existing Electric Vehicle Infrastructure
The City seeks to capitalize on automated vehicles as a platform for the creative economy

and green mobility. With extensive leadership in piloting the use of alternative fuels, the
City can act as guiding partner for the deployment of innovative automated vehicle
programs. Hailed as 2015’s #1 Green Fleet in North America, the City fleet uses 50%
alternative fuel vehicles, including 2 hydrogen-fuel cell vehicles and more than 30
electric vehicles. Citywide, 350 Level 2 chargers and 3 DC fast chargers (DCFC) are
operational at workplaces or public locations, supporting an estimated 2,600 electric
vehicles countywide. Together with new partners, the City seeks to expand carbon-free
and alternative transportation that provides efficiencies for users and benefits for the
planet.

Existing Test Facilities

The Sacramento Regional Driver Training SRDTF (SRDTF) is ideally located for
emerging opportunities with automated vehicles. The SRDTF is located at the Mather
Field Business Complex, a former military base that now specializes in cargo and general
aviation. Located conveniently along US Route 50 and just 13 miles from central
Sacramento, the SRDTF is easily accessible by car and plane. Run as a joint operation
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between the City and County of Sacramento, the facility was established to reduce
employee vehicle accidents.

The SRDTF provides an ideal testing ground for controlled testing of automated vehicles.
Constructed during World War I for pilot training, the Mather Air Force Base offers
multi-terrain facilities equipped to pilot new technologies in a wide array of simulated
scenarios.

The Emergency Vehicle Operations Course (EVOC) for civilian and public safety
personnel is run from the SRDTF. Staff are trained instructed certified by the California
State Fire Marshall and Peace Officer Standards and Training (POST) Commission.
Collectively, SRDTF instructors have over 150 years of combined experience in
emergency vehicle operations. The SRDTE’s goal is to promote safe driving habits and
practices through intensive training, using a combination of the most up-to-date
classroom presentations and hands-on techniques. Training courses are designed to
reduce accident and injury rates and increase total driving safety.

The central location of the SRDTF allows it to serve driver training needs of Northern
California public safety agencies. This positioning provides a potential lab for innovation,
allowing for automated vehicle development to draw on the seasoned expertise of
emergency vehicle operators. These experts can support and guide automated vehicle
deployment, helping to vet new technologies for the diverse needs of special user groups.
Engaging the expertise of veteran public safety staff and fleet operators can provide a
new opportunity to expand the role and functionality of automated vehicles. Staff at the
site can serve a critical role in testing new research and development efforts, guiding the
process to help serve the needs of key vehicle user groups with unique needs. Turn-key
courses and improvements are available for automated vehicle use. These offerings have
been tested and refined to during years of vehicular training at the SRDTF. Course
components can be readily adapted to the needs of automated vehicles. Current offerings
and courses include:

Three multi-media classrooms

The Latest in driving simulators
Water-flooded skid pan

Accident avoidance course

Vehicle placement course

Threshold braking course

Commercial vehicle placement course
Code 3 response/pursuit course

Pursuit immobilization technique course
4x4 course

Automated vehicle deployment is a timely opportunity for the SRDTF. A key priority for
SRDTF operators is to expand the customer base beyond public safety personnel, for
establishment of a more sustainable business portfolio. A November 2016 report by the
City of Sacramento Auditor found that the SRDTF could be better used by nonemergency
personnel. The City’s Police and Fire Departments are currently the primary users of the
facility, but the facility is underutilized. A key recommendation of the Auditor is to
expand the types of trainings beyond the current users. Collaborating with new and
emerging automated vehicle and component manufactures provides a dynamic
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opportunity, allowing the SRDTF to adapt and meet the needs of changing vehicle
technologies.

Connection with Disadvantaged Communities

Neighborhoods in Sacramento consist of an array of suburban and urban land use types of
mixed incomes and ethnicities. In fact, Sacramento was rated the most diverse City in a
national study conducted for Time magazine. This high degree of diversity provides a
rare test lab to develop and deploy new technologies that work across demographic
groups and communities. Testing and deployment of connected technologies for
automated vehicles in the urban core of Sacramento allows the collection and sharing of
data from this diverse socioeconomic landscape. This approach enables the City to guide
new technologies and programs to support livability for all residents, expanding
accessibility and equity throughout Sacramento’s many unique communities.

The City’s efforts to catalyze the nascent automated vehicle industry offers a new
solution to address prevailing mobility challenges of the region. Expanding new types of
affordable and reliable transportation is key to connecting disadvantaged communities to
jobs and services. Ten census tracts in the Sacramento region rank in the top 10% of the
most disadvantaged tracts in the state based on measurements of environmental hazard
and social vulnerability in CalEnviroScreen 2.0. Sacramento is also one of four California
Promise Zone communities designated by the federal government; a designation that
reflects the extreme poverty and socioeconomic vulnerability of many Sacramento
neighborhoods.

The elimination of redevelopment agencies in California in 2012, left the State with few
tools to help municipal governments to provide ladders of opportunity to their
disadvantaged neighborhoods. The City of Sacramento wishes to augment the existing
public transportation system to reach beyond the immediate vicinity of existing light rail
and fixed route bus service to provide convenient service to jobs, education, and medical
care for transit dependent communities. The advancement of automated vehicle
technology will help us to achieve that goal by addressing the first mile/last mile dilemma
and potentially providing automated shared mobility options in disadvantaged
communities.

Public Housing

The urban core of Sacramento contains three federal public housing communities at the
end of their useful lives; Twin Rivers with 218 units, Marina Vista with 391and Alder
Grove with 360 units. All were built in 1940’s and are in need of redevelopment. In
2012, the U.S. Department of Housing and Urban Development (HUD) awarded
Sacramento a Choice Neighborhoods Initiative (CNI) planning grant to prepare a
transform plan for Twin Rivers. In September 2015, SHRA received a very competitive
$30m CNI Implementation Grant for Twin Rivers. HUD also award a CNI planning grant
to Sacramento in 2013 for both Marina Vista and Alder Grove. The final Neighborhood
Transformation Plan (NTP) for Marina Vista and Alder Grove, The Upper Land Park-
Broadway NTP, was completed and submitted in 2015.
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CalEnviroScreen

The California Office of Environmental Health Hazard Assessment (OEHHA) developed
CalEnviroScreen as part of California Environmental Protection Agency’s (CalEPA)
environmental justice program. CalEnviroScreen is being used to identify communities
that face multiple burdens of pollution and socioeconomic disadvantage. This
information helps CalEPA to prioritize its work in the state’s most burdened
communities. The urban core of Sacramento has pockets of the highest CalEnviroScreen
scores for the State.

CalEnviroScreen 2.0 results
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“The City of
Sacramento and our
partners are committed
to pursuing
opportunities that will
support the goals of the
Promise Zone. As the
Capitol City of
California, our goal is to
be a model city for the
region and state.”

— Kevin Johnson,

Former Mayor of
Sacramento
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Promise Zone

In 2015, the US Department of Housing and Urban Development designated a portion of
the City and County Sacramento as an urban Promise Zone, including areas in the City’s
urban core. The President established this initiative to designate several high-poverty
urban, rural and tribal communities as Promise Zones, where the federal government
would partner with and invest in communities to accomplish the following goals: Create
jobs, leverage private investment, increase economic activity, expand educational
opportunities, and reduce violent crime. The Sacramento Promise Zone is home to
127,893 residents, of whom 34.93% live in poverty. In the Sacramento Promise Zone,
63% of children are reading below grade level and the unemployment rate is 19%. The
life expectancy of the residents of the Sacramento Promise Zone is 72 years versus 79
outside the zone.
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Summary

Inclusion of the City of Sacramento in the network of proving grounds focused on the
advancement of automated vehicle technology is crucial to the accomplishment of the
USDOT policy to foster the safe deployment of advanced automated vehicle technologies
to achieve national goals while understanding the long-term societal and ethical impacts
that these technological advancements may impose. We look forward to playing our part

in this disruptive transportation revolution.
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1.0 Introduction

The City of San José is pleased to present this Proposal for Designation as a USDOT
Automated Vehicle (AV) Proving Ground.

Autonomous Vehicles are one of the core innovation priorities for the City of San José. Facing
rapid growth, the city is poised to add over 400,000 residents to the City by the year 2040 -- a
40% growth rate. Without dramatically reimagining our transportation infrastructure, we know
that the notorious traffic, congestion, and safety concerns will only become greater for our
community, and ultimately inhibit long-term economic prosperity. Additionally, we know that
autonomous vehicles will ultimately lead to spillover benefits including allowing cities to densify
by reclaiming parking land and highway infrastructure while reducing GHG emissions.

San José is strategically positioned to provide a safe and collaborative place for AV pilot
programs by:

Being located in the heart of Silicon Valley, a center of digital and automotive innovation;
Utilizing strong public, private and institutional partnerships;

Leveraging significant investment in transportation infrastructure;

Building on established innovation, demonstration, and open data initiatives; and

Using the City as a diverse, living laboratory.

The City of San José already has ambitious policies and programs for safety, transportation and
innovation, which will provide a strong foundation for the Proving Ground program:

- Smart Cities Vision leverages the technology, prosperity, and innovation of Silicon
Valley to make San José the most safe, sustainable, and user-friendly city.

- Vision Zero San José is a comprehensive road safety program across the city.

- Demonstration Partnership Policy to enter into partnership agreements, focusing on
clean technology, sustainability, and green mobility.

- Open Data Policy to make the data the City collects and generates will be open by
default.

- Innovation Program includes the Office of Civic Innovation and focused efforts in all
City departments.

- Transportation Innovation Zone is an existing, living lab with established public-private
partnerships to accelerate commercialization of transportation solutions in a real-world
transportation network,

The City of San José is eager to become a designated USDOT Automated Vehicle Proving

Ground and to contribute to the Community of Practice. We are excited by the opportunity to
have a platform to share our best practices and lessons learned on providing safe testing
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grounds for automated vehicle technology and to benefit from learning from other designated
USDOT Automated Vehicle Proving Ground entities.

1.1 About the City of San José

San José is a unique place, playing a vital economic and cultural role within North America. The
City recognizes its role and position passing several initiatives and policies that encapsulate its
innovative foundation and pioneering spirit. San José is the 10th largest city in the country by
population. San José is fortunate to be the largest and most urban city within Silicon Valley and
is the third largest city in California. It is home to the nation’s largest collection of leading
innovative industries and is also home to an energetic, talented and diverse population.

San José is a city with various industries and land use intensities containing rural and suburban
communities around an urban core. San José is also a multimodal city with its own airport,
major rail connections to other maijor cities in the Bay Area, as well as extensive bicycle and
pedestrian facilities.

1.2 City of San José Statistics
Population: 1,042,094 (2016)
Area: 180 square miles

Streets: 2,400 miles

Founded: 1777

2.0 Proposed Proving Ground Description

2.1 City/Urban Core Category
The City of San José is the ideal environment to provide a proving ground under the “City/Urban
Core” category. San José encompasses a wide range of urban contexts that will allow for
testing of technologies under a variety of real-world scenarios. The city is comprised of urban to
rural places, which include many different associated street types and users of the street - from
other automobile drivers, to pedestrians and bicyclists, to bus and rail transit riders. The
diversity of land use and street contexts provides the perfect backdrop for safe testing of
automated vehicle technologies to help
improve the technologies to perform
seamlessly in all situations.

San José’s proximity to Silicon Valley
provides direct access to the companies
and startups who are the innovators of
this technology. Automated vehicle
technology has been operating up on our
streets for several years. San José has
taken a proactive approach to develop Google's Self-Driving Fleet
Source: evercharge.net, Google,
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strategic partnerships to work with the private sector to ensure that automated vehicle

technology is safely deployed.

2.2 Potential Proving Ground Locations

The City will take an incremental and collaborative
approach to define Proving Ground areas within the City
that will provide the most benefit to research and
development programs. A prime location is the existing
North San José Transportation Innovation Zone (T1Z),
although the City is open to making the entire City
available for consideration as testing locations, then work
with partners and local communities to identify expansion
areas. This will take advantage of the City’s diverse
streetscapes to selecting specific locations that are ideal
for ground proving certain concepts as prioritized by
technology developers. This approach will provide a
unique level of flexibility for research and development.
The TIZ is described below, as well as other locations that
the City believes are ideal proving grounds.

o Trﬂl‘lipmﬂllﬁﬁ Innavatan Zone
e San Jose Mineta Airpart

9 Downtown San Jose

@ Frospecisv Lab
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il e
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2.2.1 North San José Transportation Innovation Zone (TIZ)
San José is already at the forefront of incubating innovative transportation technologies and
ideas. San José has embarked on a bold path to establish itself as the global hub of urban

technology innovation for smart cities by creating a "living lab" for infrastructure demonstration

Potential Proving Ground Locations
Source: City of San Jose.

known as the North San José Technology Innovation Zone (T1Z). Together, the City of San

José, Prospect Silicon Valley, and private sector partners have built an innovative public-private

partnership to leverage temporary access to public and private infrastructure to test, evaluate,

and demonstrate innovative solutions.

A joint project of the San José and Prospect
Silicon Valley, the TIZ is a one square mile zone
selected for it's proximity to companies and
residents that are leading the innovation industry,
including the Corporate Headquarters of Cisco
Systems, the site of a major V2X Systems
Demonstration incorporating traffic systems,
automotive and transit vehicles, and light rail. It
includes approximately 11 miles of roadway, 21
traffic signals, over 670 streetlights, and the
Guadalupe and Tasman Light Rail Transit line.

Schematic of North San Jose Innovative Zone

This network of combined auto/bus/rail/ streets
provides a unique setting for testing not only
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autonomous vehicles, but also next generation traffic analytics, new connected vehicle
communications and vehicle-signal interaction, as well as other innovations addressing
congestion and safety in a modern, tech-savvy urban environment. Expanding the role of the
TIZ to be a designated AV Proving Ground would be a natural extension of the existing
public-private partnership.

2.2.2 Downtown Core and Major Arterial Corridors

San José’s Downtown is an ideal proving ground for testing in an urban context. The downtown
includes narrow two-way and one-way streets, tight grids and hosts a variety of modes including
walking, biking, bus transit, light rail and commuter rail lines. The diversity of modes, the built
environment, and people density present many potential use cases for automated vehicles and
testing their benefits and constraints.

In the Downtown, major corridors such as West San Carlos and Stevens Creek provide ideal
proving grounds for testing automated vehicles along high capacity arterials. The West San
Carlos street corridor is located in western San José running between Highway 880/17 and
Downtown San José. Having been developed as a major suburban car-oriented arterial
roadway in the 1950s and 1960s, West San Carlos Street acts a prime connecting route to
Downtown San José. In addition to automobile traffic, Stevens Creek is one of the city’s highest
ridership bus transit corridors and is home to two major retail attractions: Westfield Vally Fair
Mall and Santana Row. This is one of three corridors within Santa Clara that is being upgraded
to Bus Rapid Transit (BRT) status.

2.2.3 Diridon Station and Mineta San José International Airport

Diridon Station is San José’s rail transportation hub. With light rail, commuter rail, intercity rail
and planned High Speed Rail, Diridon Station is one of the best connected stations in the Bay
Area and will be one of the busiest stations in the nation. San José owns the 10 million annual
passenger Mineta San José International Airport, located 7 miles north of Diridon Station. The
area between them includes commercial and light industrial land uses as well as open space.

The Station, Airport and connections between them will provide unique opportunities to test
curbside operations, parking, weaving, merging and other conditions that vehicles will encounter
outside of typical street operation. They also present opportunities for future pilot programs for
autonomous vehicle use cases such as first/last mile connections, intermodal connections,
autonomous ridesharing, self-parking in large parking facilities, and goods movement.
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3.0 Mandatory Criteria

3.1 Proposed Designated Safety Officer
Kevin O’'Connor
Assistant Director of Transportation

Mr. O’Connor is a 28-year employee of the City of San José, spending the entirety of his career
with the City working in the Transportation field. Mr. O’Connor started with the City in 1988 as a
journeyman electrician in the Traffic Signal and Streetlight Maintenance program, where he
constructed, configured and maintained the City’s traffic signal and streetlighting systems. Mr.
O’Connor’s technical background and knowledge of the City’s infrastructure has proven to be
beneficial during his ascent through the management ranks and in his role as a senior manager
in the Department of Transportation for the last 14 years. Mr. O’Connor is currently the Assistant
Director of DOT, overseeing the day-to-day operations of the Department related to planning,
operating and maintaining the City’s massive and complex transportation system. In addition to
providing executive leadership for variety of programs and projects designed to deliver a safe,
balanced, high-quality transportation system, Mr. O’Connor also leads the Department’s
innovation and technology efforts. Mr. O’Connor has a B.A. in Business Administration from
Saint Mary’s College and lives in San José.

Mr. O’Connor will be responsible for the Safety Management Plan and will participate in the
Community of Practice’s regular quarterly meeting of Safety Officers.

3.2 Safety Data Sharing
The City of San José is committed to sharing safety data generated through testing and
operation of AVs. Data will be shared using the following methods:
e Publishing of a Safety Management Plan;
e Quarterly safety program updates, documenting activities, specific safety measures
employed, and documentation of any incidents;
Maintenance of a project website with the above information; and
Participation in regular quarterly Safety Officers’ meetings.

4.0 Supplemental Criteria

San José is committed to becoming a true ‘Demonstration City’ and deploying the latest
innovations and technologies in ways that can significantly benefit its community. In fact, the
City of San José has a history of partnering with leading Silicon Valley companies to test and
scale cutting edge technologies including a partnership with Facebook to launch free gigabit
WiFi throughout the city as well as with Silver Spring Networks to deploy an loT network.
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4.1 Proposed Contributions

An Automated Vehicle Proving Grounds in San José will have profound impact on innovation in
the autonomy sector. With more than 20 global automotive and mobility R&D Centers located in
Silicon Valley, there is unprecedented need for a readily accessible, rapidly developing working
environment that represents the urban centers that exist across the US. In addition, San José
and Silicon Valley host global telecommunications and networking innovators such as Cisco,
Qualcomm, Samsung, Silver Spring Networks, AT&T, Verizon, Ericsson, and others
representing the onset of connected infrastructure and an emerging platform for integrating
autonomous vehicles into our city transportation network. San José has recently made a $25
million investment to build the Advanced Traffic Management Center, is planning for transition to
a high speed 5G WiFi network and continuing the conversion of the City’s 64,000 streetlights to
controllable LED lights next year, all which could be a connectivity platform of AV.

San José’s proposed Proving Grounds environment provides USDOT an opportunity to link its
national testbed program and Smart Cities investments to an ecosystem of technology
innovation of global scale, focusing on emerging solutions addressing major transportation
challenges. If so designated, activity occurring on the San José Proving Grounds would be
communicated regularly through conference calls, invitation to participate in meetings, invited
participation in local conferences alongside San José, and sharing of project abstracts and
briefing reports resulting from Proving Ground projects.

San José is already at the forefront of convening the private sector, working with our regional
cities and the state on policy, and utilizing the city-as-a-platform for testing and experimentation
to inform and accelerate the adoption of AV in a safe and equitable manner for all our residents.
In January 2017, Mayor Liccardo will convene a group of ~40 industry, academic, and
regulatory players to input and refine the city’s approach to autonomous vehicle testing and
pilots, data sharing, and regulation. Additionally, the city is an active leader on a number of
regional and national transportation consortiums and bodies to inform policy and strategy in the
space (see below).

San José has an ambitious goal of deploying a pilot AV program before the end of 2017. San
José’s autonomous vehicle initiative is based on four core pillars:

Equity - ensuring increased access for currently underserved populations

Shared mobility - utilizing multi-model transportation, integrating with public
transportation infrastructure, and lowering barriers to usage by consumers

Safety - piloting and testing impacts on safety

Sustainability - lowering GHG emissions and providing cleaner transportation options

These pillars are in line with San José’s Smart City Vision passed early this year unanimously
by the City Council. San José’s Department of Transportation will take the lead role in this
initiative and recently formed an innovation team within the department to lead these efforts.
This team works closely with the Mayor’s Office as well as the Office of Civic Innovation and
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Digital Strategy in the City Manager’s Office to ensure coordinated strategy across all Smart City
initiatives, such as ensuring adequate network connectivity through the transition to 5G and to
smart infrastructure by continuing the conversion of the City’s 64,000 streetlights to controllable
LED lights next year.

4.1.1 Innovation and San José

San José is dedicated to innovation in the public sector. Further, San José is also dedicated to
encouraging private sector innovation to improve quality of life and increase economic vitality. A
selection of San José’s innovation programs, policies activities are described below.

Smart Cities Vision

In early 2016, Mayor Liccardo appointed the first Chief Innovation Officer for San José as well
as introduced San José’s Smart City Vision framework to make San José the most innovative
city in the nation by 2020. The vision sets goals and priorities for bringing new digital skills and
capabilities into City government and rapidly adopt innovative solutions from across sectors.
The primary goals of the vision are to leverage the technology, prosperity, and innovation of
Silicon Valley to make San José the most safe, sustainable, and user-friendly city. Additionally,
the document laid out organizational restructuring to form an Office of Civic Innovation as well
as a new Council Committee to oversee the implementation of the Smart City Vision.

Office of Civic Innovation

The Office of Civic Innovation (OCI) was created in 2016 to capitalize on innovation and
technology opportunities to enhance the quality and efficiency of city operations. The OCI
oversees and coordinates a wide range of projects, programs, and opportunities related to the
San José Smart City Vision that aim at making the City more efficient and effective, such as
public safety, demonstration projects, data analytics, sustainability, and public-private
collaborations. Located in the City Manager’s Office, the OCI includes a new Deputy City
Manager, a data analytics team, and oversight of the IT Department amongst other substantive
organizational changes to elevate the role of technology and innovation in the City

City Council Committee on Smart City and Continuous Improvement

To oversee progress against the Smart City Vision, including high priority initiatives like AV
testing and policy in San José, a new City Council Committee will form in early 2017. The
workplan will be introduced for approval at the committee’s first meeting, but AV is already
targeted as one of the top priorities for the work of this group.

Demonstration Partnership Policy

On June 3, 2008, the City Council adopted a framework for engaging in and evaluating
demonstration partnerships with the aim of developing, testing, and demonstrating innovative
solutions in San José in support of the City's Economic Development Strategy and City
operations. Through these partnerships, the City hopes to create new markets and new jobs
and/or support existing local innovators; advance the City's Green Vision and Economic
Development Strategy; and educate the public about innovative solutions. This policy allows the
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City to enter into a Demonstration Partnership Agreement with the purpose of testing, evaluating
and/or demonstrating innovative solutions where these partnerships follow set goals and meet
the requirements of established guiding principles. This policy was originally designed to focus
on three major elements: Clean Technology, Sustainability, and Green Mobility. However, in
recent years it expanded to include many different types of innovation solutions and will be
revised in 2017 to take learnings from the past eight years and help to make it easier for the
private sector to partner and test a wider range of technologies more easily with the City,
including AV.

Pilot Programs and Demonstration Projects

San Jose has been actively initiating innovative projects such as:

Traffic Signal Phase and Timing Data Project

Traffic Light Synchronization Program and Adaptive Traffic Signal Projects
Emergency Vehicle Preemption Service Project

Digital Roadways Project

High-Speed Wireless Network Pilot Project

East Side Union High School District WiFi Project

Starfish Network Pilot

Streetlight LED Conversion Project

4.1.2 State and National Leadership

The City of San José is well positioned as a leader in the AV space among other cities. Silicon
Valley is home to many leading AV companies. In addition, the City of San José has a
well-established network with peer cities throughout the state and region on transportation
issues.

As an example, San José is a member of the California Big Cities Coalition. This network
includes the Transportation Departments of the cities of Los Angeles, San Francisco, Oakland,
Fresno, Sacramento, Long Beach, and San Diego. The group works on a variety of
transportation policies and initiatives and has a subcommittee focused on AVs where San José
is an active member. The coalition provides an opportunity to share information and learnings
from various cities. The coalition also is focused on developing a common local government
policy framework on AVs in order to avoid a patchwork regulatory environment in California.
Most recently, the coalition developed comments on California’s DMV’s draft AV regulations on
behalf of our cities.

San José is also a designated and active member of the National Association of City
Transportation Officials (NACTO) and participates in their AV discussions. Recent work
included policy recommendations for AVs at the federal level.

San José was one of sixteen cities from the United States in Transportation for America’s
Smart Cities Collaborative. Through this effort, the City is working with other cities in the
nation on urban mobility challenges with a particular focus on AVs.
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Through the leadership of San José’s Mayor Sam Liccardo, the City was successful in having
our regional Metropolitan Planning Organization, the Metropolitan Transportation
Commission (MTC), and the county Congestion Management Association, the Valley
Transportation Authority (VTA), include supporting AV technology in their legislative
programs. The Mayor currently sits on the MTC and serves on the VTA Board of Directors.

4.2 Commitment to Safety

San José is has a proven commitment to transportation safety. San José continues to be one of
the safest large cities in the nation for transportation operations, with an injury crash rate about
half the national average. Over a 28-year period, San José's injury crash rate has declined 68%,
and stabilized at approximately 2.4 injury crashes per 1,000 residents in recent years.
Historically, there has been a strategic investment in capital projects that were largely based on
analysis of crashes; deployment of enforcement at high crash locations; and the prioritized
delivery of traffic safety education to school children and seniors. Key components of San
José’s safety program include:

Vision Zero San José

In May 2015, San José became the fourth city in the nation to formally adopt a Vision Zero
transportation safety initiative, which aims to eliminate fatalities and reduce severe injuries
caused by traffic collisions. The Vision Zero San José (VZSJ) plan identifies a series of actions
centered on continuing and enhancing efforts related to Evaluation, Engineering, Education, and
Enforcement; with emphasis placed on Technology, Policy Alignment, and Partnerships.

Annual Transportation System Safety Report

Every year the Director of Transportation prepares the Annual Transportation System Safety
Report with updates on safety statistics, actions and planning efforts. A section on the AV
Proving Grounds could be added to this report.

4.2.1 Demonstration and Pilot Program Experience

In its commitment to safety and innovation, the City of San José has implemented several
technology solutions, demonstrations and pilot programs in the public realm. Several project
examples are summarized below:

Traffic Signal Phase and Timing Data

All of the City’s 936 signalized intersections are internet connected, linked to the City’s traffic
management data feed. These data include the status of all the City’s traffic signals in real time
and allows the City to provide the data for demonstration purposes. Prospect Silicon Valley and
partners offer a platform of signal data and other streaming data for use on the Proving Ground.

Smart Cities Traffic Management Software Demonstration
RSM Technologies, Inc. will demonstrate sensor fusion to analyze vehicle and pedestrian
activity within a series of intersections at the City’s TIZ and other suitable locations. RSM

Page 9



https://www.sanjoseca.gov/DocumentCenter/View/42849



provides analytics that incorporate sensors, vehicle data, and other inputs to augment existing
control schemes across multiple signals, to improve the efficiency of traffic management
systems. Data produced from this platform will be shared openly with San José.

Digital Roadways

Cisco Systems, the City, and the Santa Clara Valley Transportation Authority are collaborating
to pilot innovative V2X connectivity at the City’s TIZ. This pre-commercial pilot will securely link
cars, traffic systems, pedestrians and local infrastructure throughout a corridor to reduce
congestion, improve safety, and enable networks of connected and automated vehicles.

High-Speed Wireless Network Pilot Project

The City is piloting gigabit-WiFi Terragraph technology developed by Facebook, to be deployed
as part of a mesh-designed, backbone network that connects to existing City access points.
Terragraph may pose a cost-effective alternative to traditional telecom infrastructure, and
broaden access for unconnected and underserved communities. The first-phase deployment of
Terragraph devices is underway in Downtown San José, one of three proposed Proving Ground
locations. Facebook plans to test and stabilize this technology in San José and deploy in cities
around the world in 2018 to provide internet access to the two-thirds of the world’s population
yet to be connected.

Starfish Network Pilot

Silver Spring Networks (SSN) is piloting Starfish, a wireless IPv6 network service for loT,
providing secure, reliable and scalable connections to devices and sensors using a wide variety
of wired and wireless communication protocols across the city. This versatile network will
support sensors and analytics on pedestrian, motor vehicle, and light rail traffic movement, and
augment our AV Proving Grounds activity.

4.2.2 Safety Management Plan

The City will develop a Safety Management Plan to identify the major safety risks for testing in
the public realm and will lay out a preliminary plan to promote the safety of the participants and
surrounding road users, including pedestrians, bicyclists, and transit riders. The plan will
describe the potential safety risks assess the level of risk, and provide a safety operational
concept.

4.3 Research, Application and Data Sharing
The City of San José is well placed as an AV Proving Ground because it can meet all four of the
research, application and data sharing objectives. The City has:

e Real-world needs for the application of AV technology;

e Research relationships with local universities and the private industry;

e A platform for disseminating results of AV research; and

e A commitment to open data sharing performance metrics and results of testing.
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4.3.1 Real-World Needs and Applications for AV Technology

The City has needs for AV technology as a solution for improving safety, providing a solution to
the first/last mile problem, and reducing SOVs and VMT in suburban areas. The City sees AV
technology as an important part of achieving its citywide Vision Zero objectives of zero traffic
fatalities. AV technology can play an important role in making our streets safer and dramatically
reduce traffic related deaths and severe injuries. Specific locations that would benefit from AV
technology research include streets that have high crash and fatality rates. Specific places in
San José where this could be tested are busy corridors in the downtown where there are a
number of conflicts between pedestrians, bikes and cars.

To explore the application of AV technology to help the first/last mile problem, the City is
interested in research involving the Diridon Station area. The Diridon Station area connects
people to the downtown via Caltrain, VTA light rail and other modes. However, once people
arrive to the downtown, it can be challenging to reach their end destination. AVs could be an
important part of this solution.

Sprawl has led to increased VMT and SOVs in the region. AV technology could be a part of the
solution to reduce this. The City’s TIZ provides an area for safely testing mobility applications in
a suburban context.

4.3.2 Demonstrated Research and Extension Resources

The City of San José has strong partnerships with world class academic institutions

and other extension resources. The City would engage the following academic research
partners: San José State University (SJSU), SISU’s Mineta Transportation Institute (MTI),
Stanford University, California Partners for Advanced Transportation Technology (PATH) and
UC Berkeley Transportation Sustainability Research Center (TSRC). The Mineta Transportation
Institute at SUSU is a member of the Mineta National Transportation Research Consortium,
which is funded through the federal University Transportation Centers program and by state and
regional partners including Caltrans.

In addition to academic institutions, the City would tap into and expand upon its partnerships
with private AV companies and non-profits. Through the City’s TlZ, the City is partners with a
number of leading tech and auto companies including Cisco, Ford, GM, and many others.
Through Prospect Silicon Valley (ProspectSV), the City has access to numerous public-private
sector partnership opportunities, including a variety of consultants, such as Arup who is
program managing AV testing programs such as UK AutoDrive.

4.3.3 Dissemination

The City understands the importance of sharing best practices and findings from research for
AV technology. The City would take a holistic approach to sharing information through its broad
network of academic, industry and agency partners. The City would work with its partners, such
as MTI through the Mineta National Transit Research Consortium, which is funded by the
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USDOT and Caltrans, to disseminate practical guidance to other cities, agencies and
practitioners.

Within the region, there are agency and industry leadership around AV technology that San
José can work with to disseminate information. The Metropolitan Transportation Commission
(MTC) Future Mobility Research Program is undertaking a broad-ranging investigation of how
automated vehicles may transform local and regional mobility to understand the policy
opportunities with emerging mobility and to explore travel demand scenarios with automated
vehicles to gauge greenhouse gas emissions impacts. In addition, the Santa Clara Valley
Transportation Authority (VTA) has a record of leading innovation trials, and partnering with
private companies. San José will share research findings with these agencies which could lead
to more effective pilot programs, policies and guidance.

Furthermore, ProspectSV has connections to industry leaders which can help to create
partnerships and disseminate information amongst industry leaders, consultants, agencies, and
academic institutions and other partners. In addition, findings can be disseminated through
project team members who are active in Transportation Research Board (TRB) and many other
professional associations to produce practical guidance and lessons learned.

4.3.4 Open Data and Sharing

The City of San José is committed to open data and sharing performance metrics and results.
San José has a progressive Open Data Policy. San José’s existing Open Data Platform is up
and running. San José’s Open Data Policy affirms the City’s commitment to open, honest, and
effective government. In addition, the City is currently piloting a data-sharing partnership with
VTA to place all VTA and City of San José data on a shared, open data portal to garner more
robust insights into transit and city data and foster regional data-sharing. The City strives to
consistently meet the community’s expectations for excellent services in a positive and timely
manner, and in full view of the public. It is the policy of the City that the data it collects and
generates will be open by default. To facilitate the collection, opening, and analysis of additional
data and information assets, to the extent practicable, the City will endeavor to acquire rights to
the data generated by the City’s vendor or other third parties where the information collected
has the potential to inform operational decision making and public policy. In an effort to
maximize the impact of this Policy, the City will endeavor to engage and share datasets with
other local, regional, and national government entities, non-profit groups, businesses and
community interest groups and stakeholders as appropriate with the goal of maximizing the flow
of information to the community.

In addition to its Open Data Policy, the City has experience working with companies in the TIZ in
setting up data sharing agreements. The role of City is to provide data that is suitable for the
agency to collect, or that the agency has to maintain, such as signal timing data, and facilitate
the use of the data to further common goals with technology developers. The City expects
participating companies to provide data that helps demonstrate how their technology will
improve conditions for the community, such as increases in safety, accessibility, mobility, and
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efficiency. There is ample opportunity to successfully navigate the balance between public and
private interests. Companies will be encouraged to participate in socially-beneficial research
along with academia. Academia and third party advisors can also help bridge some gaps, for
example, with funding, the City would explore setting up neutral research clearinghouse similar
to how UC Berkeley TSRC performs this role for ridesharing service providers.

4.4 Demonstrated Investments

San José has benefited from significant and ongoing investment in the multi-modal
transportation systems. Major infrastructure investments include Bay Area Rapid Transit (BART)
Phases 1 and 2, High Speed Rail, Caltrain Electrification, Diridon Station development, and the
recently passed Santa Clara County Measure B, bringing over $6 billion to the county, much of
which is going to San José for highway improvements, local street projects, and bike and
pedestrian improvements. These investments have created modern and diverse transportation
infrastructure that is ideal as for the testing of advanced technology. In addition, San José has
invested heavily in city-scale Intelligent Transportation Systems. Examples include:

Technology Demonstration Center

Opened in 2014, Prospect Silicon Valley operates San José’s $12 million, 23,000 sq. ft.
Technology Demonstration Center. The Center provides work space, lab facilities, specialized
equipment and meeting rooms for emerging technology companies to accelerate
commercialization of emerging urbantech solutions. The Center is home to critical resources
including ITS Lab, a full-scale working intersection integrated with multiple roadside and mobile
V2X systems, live traffic sensors, and integration with San José’s SPaT data streams. The
Center is also home to tkaSV, a partnership of ProspectSV and Aachen University, featuring
SimLab, a full Driving Simulation R&D facility complete with research staff.

San José Advanced Traffic Management

San Jose has recently made a $25 million investment in smart traffic management.

In April 2016, San José unveiled a new Advanced Traffic Management Center (TMC). This
center allows the city to proactively manage manage and monitor local and regional
transportation system operations for a variety of scenarios, including daily commutes, special
events and emergencies. San José’s Traffic Light Synchronization Program Project (TLSP),
completed in June 2013, employs the latest signal equipment, timing, coordination, and
communication technology available for optimizing and monitoring traffic conditions. The City is
currently working on a project to deploy Emergency Vehicle Preemption (EVP) Service at all
signalized intersections, linking a centralized EVP system with the central traffic management
system, central computer-aided dispatch system, and automated vehicle location system to
coordinate response vehicle priority.

4.5 Readiness

4.5.1 Ability to Open for Testing

San José already has the framework in place to initiate the Proving Ground. Key components
include the designation of the Transportation Innovation Zone (T1Z), supporting policies (e.g.
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Demonstration Projects, Open Data, Vision Zero). Further, Mayor Liccardo and City Staff have
already been working to identify other suitable testing areas and to form critical public,
academic, non-profit and industry partnerships. Tasks planned for completion in 2017 include
defining the formal administrative structure, coordination with partners to define the specific
Proving Ground locations and requirements, prepare the Safety Management Plan, and
complete community outreach. There is already interest from a variety of potential users. Data
sharing has been described previously in this proposal.

4.2.1 Designated Point of Contact
Kevin O’Connor

Assistant Director of Transportation
City of San José

200 E. Santa Clara St.

8th Floor

San José, CA 95113

(408) 535-3563
kevin.oconnor@sanJoséca.gov

4.5.2 Community Outreach

San José engages extensively with its residents, employers and stakeholders in all aspects of
planning and operations. A multi-layered structure is in place to communicate and collaborate
ranging from City Council meetings and subcommittees, boards and commissions, ten
geographic council districts, and neighborhood associations.

4.6 Adherence to Laws, Regulations and Federal Policy

San José is committed to adhering to all state and federal regulations. At the City level, San
José will be supportive in developing necessary local policies and legislation. In addition, San
José is working closely with the Big Cities’ Departments of Transportation Coalition to weigh in
collectively on DMV’s Draft AV Regulations to ensure that the regulations can accommodate
future pilot projects.

The San José Proving Ground would make use of public roads. Therefore, the City will adhere
to the Federal Automated Vehicles Policy: Accelerating the Next Revolution in Roadway Safety.
This document takes a strong stance for the potential benefits of automation, a viewpoint the
City of San José echoes.

The City's priorities for managing Proving Grounds mirror NHTSA's priorities. First and foremost,
the City will work with automakers and technology providers to achieve the highest level of
safety possible, working with organizations to clarify traffic laws and situations and operate with
a realistic urban environment. Other priorities in common over which the City can have some
impact include:
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Data sharing

Privacy

Vehicle cybersecurity

Consumer education and training
Ethical considerations

Environmental detection and response

Because California has a_draft legal framework for testing automated vehicles, the City of San
José can uniquely demonstrate how to consider the model state policy detailed in the Federal
Automated Vehicles Policy when finalizing state policy.

Further, the City will support testing organizations in employing NHTSA's regulatory tools, such
as crafting letters of interpretation and seeking exemptions as needed, and in advancing
national and international policy knowledge by publishing research, sharing data, and
investigating new metrics and strategies.

5.0 Partnerships

Designation as a USDOT AV Proving Ground anchors San José’s Autonomy Innovation
Program. We will form partnerships across the technology sector in addition to nonprofits and
public agencies to accelerate productive application of Autonomy to improve mobility and goods
movement throughout the City. Key collaborators are listed below. Supporting letters are
included in an Appendix to this Proposal.

Public Agency/Non-Profit Partners Corporate Partners

e CalTrans e Cisco

e California Partners for Advanced e Nvidia
Transportation Technology (PATH) e NextEV

e Governor’s Office of Business and e Proterra
Economic Development (GO-Biz) e Renesas
ITS California e \Wayfarer
Metropolitan Transportation e Zoox

Commission (MTC)

Mineta Transportation Institute (MTI)
Prospect Silicon Valley

Santa Clara Valley Transportation
Authority (VTA)
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Colorado

The Proving Ground for Connected
Autonomous Vehicles

"Safety First” is more than a slogan, it's a philosophy that has been embraced
and demonstrated by the Colorado Coalition that is proud to submit this
application to become designated as the next-generation proving ground for
Connected Autonomous Vehicles (CAV).

The Colorado partners are committed to improving safety on our roadways,
and we recognize the tremendous potential CAV offers to save lives, improve
mobility, enhance economic vitality and support ladders of opportunity.
Colorado is taking proactive steps by establishing the Colorado CAV Task Force
for the benefit of enhancing automated transportation. The Task Force
consists of the Colorado Department of Transportation (CDOT), Colorado State
Patrol (CSP) and Colorado Department of Revenue (DOR). This Task Force will
help enable the deployment of CAV, while keeping the safety and welfare of
Colorado citizens as a top priority. For this application, a Coalition of partners
has been formed, augmenting the Task Force, with the following
organizations:

« City and County of Denver
* National Renewable Energy Laboratory (NREL)
« City of Fort Collins

For this application, the powerhouse Colorado Coalition is being led by the
CDOT RoadX Program, whose focus is to engage industry partners and bring
CAV technologies to Colorado's Transportation network. The RoadX Program
operates like a start-up business, housed within the CDOT. This business
approach allows RoadX to move nimbly, entertain new partnerships and entice
companies to deploy new technological solutions to address our
transportation challenges. Our RoadX Program embodies “Colorado is Open
for Business.”

Why this emphases on a Coalition and a new business model? The CAV
industry is seeking new and progressive partners that can move at the speed
of private business. To make CAV more mainstream and attractive to
customers, vehicle manufacturers need to demonstrate that their CAV
technology works in all environments, not just closed-test-track facilities.

In addition to highlighting the attributes of several distinct Colorado venues
identified below, we believe our strength lies in our ability to offer a plethora of
opportunities that can be tailored to meet the needs of the CAV industry.

« Closed Test Tracks:
CSP test track

« Highway Corridors:
[-25, 1-70

« Cities/Urban Core
Demonstration
Corridors:

CCD & City of Fort Collins

Why should the U.S. Department of
Transportation (USDQOT) want the
State of Colorado on the approved
list for automated vehicle proving
ground sites?

In addition to meeting and exceeding all criteria identified in
the Notice of Intent, Colorado will showcase how we can
adapt to the needs of the CAV industry. Colorado offers a
unique opportunity to tailor safety plans, testing protocols and
performance specifications that coincide with the objectives
of the CAV industry. Further, Colorado will engage its diverse
and innovative population, use its healthy economic climate
for investment, and involve its diverse energy industry to
support automated vehicle testing.

Through on-going programs, we are supporting:
1). Identification of legislative requirements and challenges

2).Establishment of a platform for data collection and
integration

3). Development of a road classification system

We are excited to partner with the USDOT and CAV
manufacturers to move this technology forward.

What is the benefit of choosing
Colorado for the proving grounds?

This application identifies specific proving grounds that
provide diverse options for testing and deploying CAV
vehicles. Further, the value of partnering with the State of
Colorado is our unique ability and willingness to identify and
establish new proving grounds that are tailor-made to meet
with requirements of CAV manufacturers.

Colorado is a proving ground with a willing and accepting
population, ready to enhance automated transportation. We
have a healthy economy for investment. Colorado also offers a
variety of test site options and has been a proving ground for
advanced technologies.

The Colorado Coalition believes any Proving Ground should be
a partnership between the USDOT and the CAV industry,
resulting in states having automated vehicles on their roads
sooner.

Testing an automated vehicle on a closed track is a first step
toward the safety benefits that the USDOT and states are
seeking. Getting out of a closed environment and into real
world applications is the path to full deployment.

The CAV industry will sell more vehicles to consumers when
these benefits are proven in a real world environment.

Much like safety, it cannot be the sole responsibility of the
USDOT, the CAV industry or the states to advance these
technologies - we all need to work on this together.

A key benefit in Colorado's application is this understanding
that our interests are more aligned then we give each other
credit for and if we commit to working together we can all get
what we want out of this while keeping people safe.

Further, we recognize that CAVs are advancing quickly. As
transportation leaders we can wait for it or we can be
proactive in shaping the future. Colorado is committed to
helping shape the future - our constituents deserve it and we
are accepting the challenge.

Colorado's vision is to prepare for the future of autonomous
vehicles. We are building the groundwork. We are a State
focused on a full enterprise solution vs. just pavement for
testing CAVs. To further the state's shaping of the future, we
are:

1). Establishing a road classification system that identifies what
roads are ready for various levels of automated vehicles

2). A partner in the CCD SMART cities application
3). Demonstrating the world's first automated truck delivery

4). Supporting and implementing flexible road environments
- managed lanes, express lanes, HOV-3 lane

5). Identifying and developing additional, proving grounds
that meet the specific and unique requirements of CAV
manufacturers.

Colorado is willing to partner directly with the CAV
manufacturers to ensure that our test tracks and proving
grounds truly reflect the needs of the industry

Community Benefits

The CAV Proving ground designation for Colorado will benefit
several communities. The CAV vehicles will improve mobility
for commuters and transit riders by reducing congestion.
People will have better access to employment and to
educational institutions. Commercial motor vehicles will
experience less delay which will be reflected in the delivery
costs. Jobs will be created to complete the design and
installation of new ITS infrastructure to support CAV
technology.

CAV technology also benefits the environment. CAV will
improve safety. Reduced crashes and reduced congestion
means less wasted fuel and less emissions from vehicles.
According to Texas Transportation Institute's 2012 Survey on
mobility, congestion related impacts for the Denver-Aurora
area are: 34 million gallons of wasted fuel and 76 million hours
of total delay. The cost of this wasted fuel and delay totals

$1.6 billion.





Proven Safety
Recora

Colorado Commitment to
Safety

Safety is not the responsibility of one individual, it is the
joint responsibility everyone involved the transportation
industry. The notice of Intent requests that a specific
individual be identified as the “Designated Safety
Officer”, Peter Kozinski will be that point of

contact for the Colorado Coalition. The

Coalition is not content in suggesting that

this sole individual is the only one

responsible for safety.

Peter Kozinski, P.E.

Director, RoadX Program

Colorado Department of Transportation

P 303.757.9033 | C720.505.0245
4201E. Arkansas Ave., Denver, CO 80222
Peter.Kozinski@state.co.us

Safety is the responsibility of everyone involved and
to truly have a safe environment you need to foster a
proactive safety culture with all involved. The
subsequent sections will outline the members of the
Colorado Coalition and showcase their commitment
to safety.

Colorado Coalition

The nucleus of the Colorado Coalition is an existing Task Force consisting of the
Colorado Department of Transportation (CDOT), Colorado Department of Public
Safety that is represented by the Colorado State Patrol (CSP) and the Colorado
Department of Revenue (DOR) representing the Division of Motor Vehicles (DMV).
This Task Force is responsible for developing, implementing and enforcing the laws
and regulations that govern the safe use of Colorado's roadway. While the mission of
each organization, shown below, differs there is one underpinning theme that

transcends all three organizations - and that is Safety.

Senior members from each of the Departments are engaged in this Task Force and
this group has been meeting on a regular basis for approximately 2 years with an eye
toward CAV. Having senior leadership on this Task Force allows for quick decision
making, adherence to key schedules and a commitment of necessary resources to

enact the desired outcomes.

For this application, the Task Force is being joined by the City and County of Denver
(CCD), the City of Fort Collins (Ft. Collins) and the National Renewable Energy
Laboratory in Colorado (NREL). Together this group constitutes the Colorado

Coalition that is submitting this application.

Peter Kozinski, PE
Director of RoadX

Peter Kozinski will serve as the Designated Safety Officer
responsible for CDOT's Safety Management Plan for the CAV
Proving Ground and Test Track Project. Peter will participate in
the Community of Practices’ regular quarterly meeting of Safety
Officers. He brings more than 20 years experience in
transportation engineering and will ensure that safety is the first

Afsoon Ansari
CSP Captain

Afsoon Ansari, as the commander of the
Colorado State Patrol Strategic Analysis and Business Research
(SABR) Section, will provide oversight and support of the safety

initiatives brought forth through the partnership in this Coalition,

ensuring law and regulations are enforced and that safety is a
priority in testing environments and beyond. As a representative
of the law enforcement stakeholder in this Coalition, she will
ensure the agency mission of safety is upheld.

CDOT Mission: To provide the
best multi-modal transportation
system for Colorado that most
effectively and safely moves people,
goods, and information.

CSP Mission: The Mission of the
Colorado State Patrol is to ensure a
safe and secure environment for all
persons by utilizing the strengths of
our members to provide
professional law enforcement
services that reflect our core values
of Honor, Duty and Respect.

DMV Mission: to provide excellent
identification, driver and motor
vehicle services to help make
Colorado a safe place to live, work
and play.

Why this Coalition? The answer is straightforward - All of us are
committed to a safer and better environment for our constituents.

While the true safety benefits of CAVs are still statistical unknown, agreed upon doctrine suggests that 80 percent of accidents
can be avoided when Autonomous Vehicles are commonplace on our roadways. An 80 percent reduction in accidents and the
associated number of lives that can be saved is too great of an attractor to the civil servants that constitute the Colorado
Coalition to not want to advance these technologies.

As the needs arise additional members to this Coalition will be added with the nucleus being the Task Force that will remain as
the commonality. Therefore, every Coalition member will be involved strategically at different levels during each Automated
Vehicle test / demonstration.

Coalition Members Joining the Task Force

City and County of Denver is the urban core of Colorado and
encompasses approximately 155 square miles and has a
population of approximately 685,000 people. When you include
the surrounding metropolitan areas this urban core has a
population of approximately 3.500,000. The City and County of
Denver as a shortlisted contender in the USDOT SMART City
challenge and remains committed to advancing the efforts
proposed in their grant application.

City of Fort Collins is a Northern Front Range City of
approximately 65 square miles and has a population of
approximately 175000 people. Nestled at the base of the Rocky

Mountains, Fort Collins offers exciting recreational opportunities,
unique cultural offerings, and is a regional center for employment
and shopping. Fort Collins is home to Colorado State University a
land grant university, and the Flagship University of the Colorado
State University System.

National Renewable Energy Laboratory's mission is to
advance the science and engineering of energy efficiency,
sustainable transportation, and renewable power technologies
and provide the knowledge to integrate and optimize energy
systems. Given the strong likelihood that future CAVs will be
electrified, NREL will help the Task Force ensure that the long-term
needs and impacts to our power grid are evaluated as CAVs are
deployed throughout the broader network.

Safety Planning

The Colorado Coalition believes that safety is not a stagnant thing, rather an interactive effort unique for each situation.
Colorado is not proposing one test track / facility, race track, city / urban core, highway corridor or campus but is proposing that
as our CAV industry partners are interested in proving that their technologies are ready to become more commonplace,
Colorado will "marry-up” the features that industry is desiring to test / demonstrate with the appropriate facilities.

Once a desired location (track, highway, urban area, rural area) is identified the Task Force will engage interested and effected
stakeholders in the development of a safety plan specifically tailored to that demonstration.

Planning for safety is an interactive process which will be documented for each CAV test and deployment. The Colorado
Coalition proposes several facilities which are immediately available to Automated Vehicle manufactures for use to prove their
technologies. These may be the CSP test track, a city/urban core, a highway corridor or other campus. Colorado will pair the
features that manufacturers desire to test with the appropriate facilities. The 10 step process on the following page will create a
Safety Plan for each deployment.





Safety Planning Process

Meet with industry/OEM/vehicle manufacturer about new
technology

Define the goal for the tested technology

Coordinate with stakeholders to accept the goal, understand
concerns, and establish an ongoing dialogue

Decide on road classification needed

Select appropriate venue

Create customized safety"plan based up steps 1-5
above: technology, stakeholders, goals road class and venue.

Manufacturers
and CDOT Staff

First responders
including CSP and any
local emergency
response staff

Potentially
impacted
property

The Public

Decide on road classification needed

The Safety Plan should identify risks and threats and develop
mitigations for each

Follow an ICS process and complete an Incident Action Plan
(IAP) and Traffic Control Plan (TCP) to include in the Safety Plan

Review safety plan with all affected stakeholders prior to
deployment
ROAD% and Innovation

RoadX is Colorado’s bold vision and commitment to leading the
nation in using innovative technology to improve the safety,
mobility and efficiency of the transportation system, driving our
state’s continued economic vitality for business and community.

RoadX is a collaborative program focused on building
partnerships, entrepreneurial relationships and delivering
innovative solutions that will revolutionize our transportation
system. No single transportation undertaking in this decade is
more important for the long-term economic strength of Colorado
and for the quality of life of our residents.

Through RoadX, the Colorado Department of
Transportation (CDOT) will build the transportation
system of tomorrow, today. At CDOT, we are creating an
environment that directly connects and partners with
industry to deploy large-scale technological solutions
that will transform an aging transportation system.

CAV technologies are advancing at a rate not seen since
the Model-T started to roll off the assembly line in 1908
some 108-years ago. Astwo points of reference, the
Tesla Model S debuted in 2012, less than 5-years ago,
the Ford Motor Company states, it will have a fully
autonomous vehicle available for ride share services by
2021, 5-years for now.

Colorado's RoadX Program is a demonstrator and
implementer of CAV technologies and is innovative in
engaging with the CAV industry, Tier 1suppliers and
others in the connected vehicle space. RoadX s also
starting to prepare Colorado roadways for Ford's fully
autonomous vehicle that will be available in 2021.

As an example of how RoadX is thinking differently, it
has developed a Connected Road Classification System
(CRCS) that corresponds to differing levels of vehicle
technology.

« CRCST: Unpaved and/or non-striped roads designed to
a minimum level of standard of safety and mobility

* CRCS2: Paved roads designed to AASHTO's standards
with MUTCD signage. There is not Intelligent
Transportation System (ITS) equipment or
infrastructure to collect connected vehicle data
(Dedicated Short Range Radio). Access to cellular date
service may be available.

« CRCS3: There is Intelligent Transportation System (ITS)
equipment operated by a Traffic Operation Center
(TOC) and/or, one way electronic data share between
DOT/Vehicle/User and/or, mixed use lanes

» CRCS4: Roadway or specific lane(s) has adaptive ITS
equipment (i.e. smart signals hold for vehicles, highway
lighting that turn on for vehicles, etc.) with Traffic
Operations Center override only, and/or two way data

share between DOT/Vehicle/User, and/or lanes designated
for vehicle levels 3 & 4 only

+ CRCS5: (Advance Guide-way System) roadway or specific
lane(s) designed for vehicle level 4 only with additional
features that may include inductive charging, advance/
enhanced data sharing, etc. Additionally, no roadside signs
are needed as all roadway information is direct to vehicles'
on-board systems.

» CRCS6: All lanes on a roadway designed for only vehicle
level 4 systems - no signs, signals, striping needed.

As an example of how we are proposing to use this in
Colorado:

1). All roads in the system are being evaluated and assigned
a CRCS level.

2).The existing infrastructure within key commuting and
freight corridors are being evaluated for their readiness
to move from one CRCS level to the next.

3).Aninvestment estimate by corridor/logical segment to
move from one CRCS level to the next is prepared.

4).An investment strategy is developed and agreed upon.
5).Design, implement, and operate.

In Colorado's case, our goal is to advance 20 percent of our
interstates lane-miles from CRCS3 roadways to CRCS4
within the next three years.

Endless Possibilities

Beyond CDOT, beyond CSP, beyond municipalities, and even
beyond the CAV industry, what is needed to ensure a
successfully proving grounds for CAV and other mobility
innovations?

« A citizenry ready for the future
« Diversity for testing innovations
« Healthy economic setting and diverse energy portfolio

= Access to test sites and data

A young, well-educated
community ready to embrace new
technology

Colorado Millennials, people between the ages of 20 to 34,
are the workforce's largest age group, meaning attracting
millennials is more important now than ever. Additionally,
millennials are more ethnically diverse, with 44.2 percent
being part of a minority race or ethnic group.

US. News & World Report unveiled its annual Best Places to
live rankings for cities in the United States and Denver is #1
for 2016. William Frey, senior fellow of the Metropolitan

Policy program for the Brookings Institution, parsed the
numbers and determined that from 2008 through 2010,
more young adults between the ages of 25 and 34 moved to
Denver than any other city.

Millennials go beyond being receptive to innovation, they
crave it! Denver will provide the population support needed
to embrace the test tracks and their results.

Diversity in terrain, yweather, urban
and rural settings

One of the most scenic states in the country, Colorado has
42 recreational parks, including Rocky Mountain National
Park and Great Sand Dunes NationalMonument. Colorado
has elevations ranging from 3317 to 14,440 feet, and has 51
of the 80 peaks in North America over 14,000 feet high,
thus laying claim to the name "top of the world.” The
Continental Divide runs north-south along the Rocky
Mountains in Colorado. Colorado’s eastern expanses are part
of the High Plains section of the Great Plains and most of
western Colorado is.occupied by the Colorado Plateau,
where deep canyons have been formed by the action of
rivers.

Colorado enjoys 300 days of sunshine a year and yet
weather can change in an-hour to snow and sleet. All drivers
in Colorado learn to be prepared and to maneuver on snowy
roads.

The Denver metropolitan area, known around the world as
the "Mile High City" because of it 5280 foot elevation, has a
population of more than 3 million people and yet many
Coloradoans live on rural ranches and farms.

Colorado has a diversity in terrain, in weather conditions, in
urban and rural highways and in its population and their
occupations. No other Rocky Mountain state can provide
the diversity for proving grounds and test tracks like
Colorado.

Current economic success

A strong economy results in strong public sector
investments in infrastructure and innovation. Colorado’s
economy outpaced national averages in unemployment rate
and job growth in 2015, and the outlook for 2016 remains
strong. Companies are investing in new facilities in the
Denver International Airport Aerotropolis.

Colorado's unemployment rate was far lower than the
national average. Job growth rose 1.9percent in 2015, and
the state is expected to experience an increase of 2.6
percent in 2016, according to University of Colorado Boulder
economists. As baby boomers exit the workforce, the talent
gap is expected to drive up wages for qualified individuals.
With low unemployment, high job growth, increased
migration and the quality of life appeal that Colorado offers,
the state remains positioned for continued economic
growth in the coming year.





How will CDOT track the various
test track pilot project successes?

CDOT has demonstrated experience in developing goals and
tracking performance metrics for the annual FHWA
Stewardship Agreement report and for allocation of funding.
Data are gathered from the Colorado Traffic Management
Center, DOR and CSP. Data include but are not limited to:
injuries, fatalities, reliability-planning time index, road
closures, incident clearance time, 511 calls, wildlife hit and
roadway maintenance. For each pilot project, a Technical
Working Group (TWG) will be developed that represents the
Coalition, various stakeholders, partners and participants
with the pilot. This TWG will outline performance goals and
measures of success for each CAV project. The goals for CAV
prOJects may be to improve mobility, safety, vehicle-to-
y re communication, air quality or public
N then be assessed before and after
DOT can track

Access to the region, for people and goods, and access to
data are critical to the shared knowledge culture needed to
make CAV test track projects accessible to everyone.

Denver International Airport is a major hub in the country's
air traffic pattern. It is served by almost all major U.S. airlines;
carriers link Denver with other Colorado cities, with

neighboring states and with international destinations. . . . . .
& & As most of the primary subject areas outlined in the National

Railroad lines in Colorado are mainly bulk-freight carriers Highway Traffic Safety Administration (NHTSA) policy applies to
using multilevel railcars and flatcars for containerized freight,  manufacturers and other entities, Colorado will respond to the
and a main east-west Amtrak passenger route passes through - subject area of model state policy recommendations outlined in
Denver and the Rockies. the NHTSA policy for any testing or deployment of L3-L5
Colorado boasts a diverse energy portfolio. Colorado systems on public roads.

produces coal, hydroelectric, solar and wind power. With 300 ' Colorado has already met much of what NHTSA recommended
days of sunshine a year, solar power has been tested and as a model state policy. Colorado already has had a Task Force of
shown its value in Colorado. three agencies with primary authority over transportation and

In the late 20th century, Colorado was the site of a motor vehicles (CDOT, CSP, DOR), working collaboratively over ation of

telecommunications boom. Several national high-technology ~the past year on automated vehicle regulatory issues. CDOT has
been the lead agency based on its RoadX initiative. CSP is an

integral agency member of the Task Force and is closely
involved in the discussion of safety concerns related to
automated vehicle technology, and the testing and deployment
of automated vehicles. The Task Force has worked

and telecommunications companies located their
headquarters in Denver and elsewhere in the state. Colorado
remained a national leader in the field into the 21st century
with the economic recovery.

on a Proving Grounds website.

A critical element of every document resulting from each pilot
CAV deployment will be a record of the ideas and approaches
that succeeded, did not work or were not carried forward.
Safety Plans will also be included. This valuable
documentation of lessons learned will equally support the
research investment to be made by other states.

="ow do CDOT and its partners plan
to share the data?

As the safety branches of Colorado's government, CSP
and CDOT have had a long history of engaging in
innovative transportation methods while complying with
federal, state and local laws. The testing areas designated
by Colorado (highway corridors and CSP test track) are
directly under the government agencies' jurisdiction and
provide ample opportunities for innovation through
automated vehicles. CSP, CDOT, and DOR, being experts in
this area of state regulatory authority, are the best equipped
with resources (knowledge, expertise, authority) to ensure
the testing areas will comply with all applicable laws.

>-The Proving Grounds website, will be a repository for
., intelligent mobility information and resources, as well as test
protocbls_‘_,___ goals, safety plans, and results.

\To the PrO\}'Dv%\Grounds website will create an environment

collaboratively with the industry to develop a safety operation | that fosters inRovation. It will link the university network of
plan (World's first automated freight delivery). The Task Force
has been reviewing existing Colorado laws over the past year to
determine potential obstacles in the legal framework. Through
For the purposes of this application, testing will occur at both these existing efforts, Colorado has demonstrated that its

a closed track operated by CSP and on designated highway - regulatory framework aligns with NHTSA's state model policy.
corridors. The test track is continuously monitored by CSP to

ensure it is operated in compliance with all applicable laws

and regulations. The highway corridors are public roads and

will require close coordination with the state agencies to

ensure an automated vehicle on a highway corridor is

complying with applicable laws.

ﬁademlc reseafich around intelligent mobility with industry
d agencies. These partnerships provide an incubator for
good ideas, barriérs are removed, deployment is facilitated,
and rapid-start/pilot actiyvities are fostered. This open source
environment furghers collaboration, information sharing,
innovation and t?chnology development.

J

- document quarterly project up

goals the EESIES of success and the dlsplay oftheresults

The website will be a safe and accessible forum for all data
and results of any of the test track/pilots completéd in
Colorado. This open-access platform will be available to all
interested in advancing their intelligent mobility initiatives.

More traditional distribution methods will'be embraced,
such as presentations and speakers'at local and national
conference. Additionally, CDOT will participate in-the

annual Autonomous Vehicles Symposium, the ITS World
Conference, American Association of State Highway and

—

ity of Practice, CDOT will
s through the Proving
ounds website. Through feedback gse outreach
. CDOT will develop an educational package and ﬂow
or organizations safely deploy CAV
hnology in their respective communities.

To participate in the Com

V=

How will CDOT share its
approaches to safety and the
safety data generated?

CDOT and the Coalition are committed to sharing
Colorado's approach and procedures to improve safety.
Safety performance goals will be set and the data will be
tracked for each individual project. The Safety
Management Plans and After Action Reports will become
part of each project's documentation. The core team will






speak as a unified voice about each project's benefits and
safety procedures. These will be reported throughout
Colorado via the Colorado Motor Carriers Association, the
Colorado Freight Advisory Committee, Colorado Contractors
Association, universities, and nationally to US DOT, Federal
Highway Administration (FHWA), Federal Motor Carrier Safety
Administration (FMCSA), other state Departments of
Transportation (DOTs) and AASHTO.

For the Proving Grounds' Pilot Projects, CDOT will publish the
safety plan, the risk assessment and the risk register of
mitigations. This plan along with the findings of the project will
be open to public review.

How will Colorado maintain a
working relations with the USDOT's
other research efforts and
contribute to the Community of
Practice?

Colorado proposes to use the Proving Grounds website to
share its data and to work with other USDOT research efforts.
This platform will facilitate both CDOT data sharing on its pilots
and other research around the country, including USDOT
research efforts.

The Proving Grounds website can be used as the Community
of Practice platform for pilot project information sharing.

How is the State of Colorado
investing to advance CAV?

Colorado's RoadX Program is investing in the future. Since
being launched in October of 2015 the RoadX Program has
been allocated approximately $36 million and anticipates
being allocated approximately $12 to $15 million per year for
the foreseeable future. RoadX is investing these funds in new

TSMO FORMED AND FUNDED
To Improve Safety and Operations

+ [TS Capital Investments = Expand Colorado Traffic Management Center
= Expand Fiber » Develop and Track Performance Metric
+ (Camera Upgrades

Deploy CDOT Mobile APP  INRIS Partnership

V2I-V2V COMMUNICATION

= |nstall Zonar Tablets for Snow Clearing Operations in Plows

Deploy Situator
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partnerships and in advancing some of its signature Projects
(Smart 25, Smart 70 and Bike & Ped Challenge). In addition to
investing in its own projects, the RoadX Program is
supporting other large CDOT investments by providing
technical assistance - insuring that these major investments
are installing the needed infrastructure so more roadways in
Colorado are prepared for the inevitably of CAV vehicles.

As more and more CDOT projects are built with embedded
technologies, Colorado’s portfolio of CAV ready roadways will
increase and CAV will operate as designed.

Another focus of the RoadX initiative is building partnerships,
entrepreneurial relationships and delivering innovative
solutions that will revolutionize our transportation system. No
single transportation undertaking in this decade is more
important for the long-term economic strength of Colorado
and for the quality of life of our residents. While Colorado has
the ability to fund and begin individual technology-related
pilot projects, we recognize the importance of ensuring that
each project has industry input, and each provides an
interconnected foundation that builds toward our ultimate
transformative vision.

A cornerstone for partnership with industry is the InnoVisers
Council, comprised of business leaders from Colorado's top
companies, which is tapping public and private industry
innovators and advisors from within the state, across the
nation and worldwide. Our business proposition is simple:
Help Colorado blend technology with transportation, and
create the nation’s new standard for safety and reliability. To
facilitate this transformation, Colorado has committed to:

« Providing industry access to key state assets for statewide
transportation technology deployment partnerships.

« Offering an industry-friendly, technology-partnering
environment at all levels of public policy.

We have seen great interest in RoadX and our initial projects,
from which great partnerships are being created.

During deployment, CDOT will continue its commitment to
woman-owned and disadvantage businesses for traffic
control, data collection, data analytics and output data
formatting.

+ Complete Installation of AVL - Automated Vehicle Locates in 900 State Vehicles

ROADX FORMED AND FUNDED

* HERE and Panasonic Partnerships
ous Commercial Motor Vehicle
elerating Innovation Deployment

* Design and Implement |-25 Managed Motorway

= HireC and Auton ogram Manager

* Support and Coordinate with Denver’s Smart City Pragram
Implementation

* Initiate I-70 Mountain Connected Freight Connections

CDOT AND CSP PARTNERSHIPS

Create Safety Plan with OTTO for Autonomous Truck Demonstration
Desigr and Construct Joint Traffic Management Center
Share C5P Test Track for CAV Testing
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State Patrol Driving Track

ademy Track is part of the'CSP training facility located in Golden, CO. The track consists of 1.4 miles
) op of South Table Mountain Park Mesa which is fenced and accessed
through a gate with a secured code. The track contains three skid-pan areas, three high-speed 65 Mph lane
change areas, eight curves ranging from 30-55 Mph, and one off-road recovery area. The rack also includes
two uncontrolled intersections and three traffic control signals. The traffic control signals are within the main

id pan and can be individually operated. The traffic control signals are manipulated manually from an
Aclosed two-story control tower. The control tower provides a 360 degree view of the track as well as radio
capabilities. The track facility includes one temperature controlled classroom with a seating capacity for 20,
and audio/visual capabilities.

Additional Resource

The CSP Academy Driving Track can be accessed 24-hours-a-day, 7-days-a-week. Access to the CSP Academy
Track should be requested in advance from the CSP Academy staff. This State of Colorado owned and
operated facility is insured through the State of Colorado liability insurance policy.

The images on the right represent proposed upgrades to the CSP Academy Track.

D@?a-dﬁ State Patrol Test Track

Proposed paving of roadways in the center of the
existing track. Paving additional roadways will better
simulate city streets and proved for improved
awareness and advanced training.

The CSP is looking forward to partnering with CDOT to advance technologies through the proposed CDOT RoadX AV/CV Proving Grounds Pilot Program to the United States Department of
Transportation

Proposed paving of Quaker Street leading to the
track entrance. Paving Quaker Street will allow
year-round access during inclement weather and
better snow removal.

Safety

CSP has partnered with CDOT and
the DOR to use its test track to
further the safety of Colorado
drivers through a complete
understanding and testing of AVs
and CVs.

Ready and Proven

The test track is available today
for the first pilot project in
Colorado and CSP will be there
ensuring the safety of all.
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exico to Wyoming Safety
For both the I-70 and 1-25 Test

0 Task Force partnered with a self-driving truck company to complete the world's first commercial freight Stakeholders on the I-70 corridor have been active participants in two _ e
by a self- driving truck. Thi ximately 120-mile demonstration of self-driving technology in the real-world of the state’s largest planning efforts: the I-70 Mountain Corridor and Track projects, Peter Kozinski will
- environment of Colorado is a monu al next step in advancing safety solutions that will help Colorado move toward the Central 70. This corridor is ready to prove CAV technology over the assemble a Safety First Team to
~ zero deaths on our roadways. Colorado is enthusiastic about working with CAV manufacturers and innovators in the CAV i ins. . . .
o . y & mountains and through the plains include Captain Anasari / CSP and

For the I-70 Mountain Corridor Environmental Impact Statement (EIS), appropriate local law enforcement
a planning document for 150 miles of mountain highways with tunnels, and emergency providers This
mountain passes and access to world-class ski resorts. Through Al :
stakeholder meetings, technical teams and personal one-on-one core team will discuss other
conversations, CDOT has built a partnership with the towns, the members needed to ensure the
resorts, the truckers and the residents that remains strong today. absolute safety and protection of
Stakeholders will support the use of I-70 as a test track for innovation in . e

Colorado’s citizens and travelers.

a unique environment.
The team will detail the project
specifics from which a risk register

e long-term benefits of deploying this technology are understanding the safety and mobility improvements, as well
the possible reductions in environmental impacts of highway freight.

. Fo,sterlng té economic benefits advanced driving technologies are poised to bring to freight delivery and our state.

ﬁ ""'v"-‘As a te_st track, 1-25 offers reasonable grades on a relatively straight route for CAV testing. Through all of Colorado’s
largest cities, Fort Collins, Denver, Colorado Springs and Pueblo, I-25 is the backbone of north-south transportation in
Colorado. This corridor is ideal to examine the feasibility of new CAV technology.

Through the core of the City and County of Denver, I-70 carries
hundreds of thousands of vehicles every day. The renovation of this

|_7o Utah to Kansas segment of highway has been planned for years and, again, CDOT has will be developed. Each identified
built a network of groups, stakeholders and supporters who have risk will have a defined mitigation,
As a test track I-70 will provide terrain from the mountains to the plains. The distribution of goods to cities and towns expressed their interest in advanced technologies and how this is the and unanimous agreement UDON
throughout rural Colorado would prove to be excellent testing grounds for autonomous trucks. Beyond the straight and future of transportation. Support for the use of I-70 through the center : g ' P
flat, I-70 offers testing grounds for steep grades, quickly changing weather conditions, emergency truck parking and of Denver exists today to examine new technology. the plan will be the first step to
last-mile delivery challenges. begin the project.
WYOMING .
e Ft.Colli T = I-25 has already been used to test a
< s fully automated 18-wheeler over
= Fort Coll - 120 miles of travel. This nationally
- S ol Metro Denver ' Pueblo = celebrated accomplishment proves
T | :(Z> = o I-25 and the State of Colorado are
|<_‘: L:Q I-25 Profile ready to be designated the
. — (%) Automated Vehicle Proving
Grounds of the West.
=
I > - - -
= F I-70 is ready as a living laboratory
D > . ;
Metro Denver n with stakeholder interest and
support to test the next generation
I-70 Profile of autonomous vehicles.

MEXICO
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CREATE A MOBILITY

MANAGEMENT HUB (MMH)

The cloud-based open data sharing concept
includes V2I data from the street to optimize
traffic flow, conduct real-time and predictive
analytics and disseminate information to
CAVs. Private sector partners are able to
provide tools for the creation of the most
advanced Azure cloud-based mobility
management big data application envisioned
for the mobility industry. All data flow into
the hub from vehicles, mobile apps, sensors
and machine-to-machine Internet of Things
implementations as well as the traffic signal
and ramp metering systems. The MMH is
envisioned to facilitate seamless personal

Cittés-agd Urban Cores

mprovements on Urban Corridor to Demonstrate the Internet of Things

AV Test Track on Highway Corridors

Part of Colorado's vision is to develop a CAV test track
on a congested corridor in the Denver Metro area to
showcase AV compatibility and their interface with
other mobility options (vehicles, pedestrians, bicyclists
and transit). This project will be a first-of-its-kind
collaboration comprised of diverse partnership and
technological applications. The demonstration corridor
will be equipped to safely deploy AV using key
communications mediums: Vehicle-to-Vehicle (V2V),
Vehicle-to-Infrastructure (V2I), Vehicle-to-Cloud (V2X),

SMART RAMP METERING DEMONSTRATE VEHICLE VEHICLE-TO-PEDESTRIAN  VEHICLE-TO-INFRASTRUCTURE  Vehicle-to- Pedestrian (V2P), and Vehicle-to-Bicycle
CONTROLLERAND -TO-VEHICLE (V2V) PHONE (V2P) (van (V2B).
DATA DETECTION CAPABILITIES Safety application Demonstrating how vehicle data

including collision avoidance
and semi-autonomous
safety features.

Upgrades for the I-25 and
Corridor Interchange to
collect traffic flow.

demonstrating AV/CAV collision
and signal preemption for
pedestrians.

are collected, stored in a cloud
and are used to enhance driving
experiences for auto alliances.

To realize this vision, vested private sector partners
including Econolite, Microsoft, Savari Networks, Cisco,
and Qualcomm will be engaged to make this vision
possible. An advanced ITS design including technologies
such as Cobolt CAV-capable signal controllers, DSRC and
Bluetooth radios and encryption, enhanced roadside
sensors and aftermarket onboard units will be utilized to
collect, process and analyze data from test vehicles
along the corridor.

It is envisioned this demonstration corridor will be
supported by a Mobility Management Hub (MMH) with
an Azure cloud-computing based, open-source platform
to collect, process, analyze and disseminate data and
information to motorists, demonstration vehicles and
infrastructure managers. The MMH will integrate data
from the enhanced infrastructure, test vehicles and

communication and mobility experiences for OPEN REGIONAL DATA CONSTRUCTION MONITORING UPGRADE SIGNAL FONTROLLERS traffic data sources (e.g., INRIX) across a fully inter-
drivers. For example, drivers can exchange SHARING AND ADVISORIES Upgrade key intersections to Econolite operable, open-source data platform that can collect
calendar entries containing location with the Cloud-based analytics and I-25 & Arapahoe Interchange Cobalt CAV-capable controllers for process and share information between CDOT Traffic
navigation system in a vehicle. messaging Construction work zone information  enhanced traffic signal timing and data Management Centers (TMCs) and those of other

from big data mobile applications. sent to AV/CAV heads-up displays.

processing, open-source data and real-
time analytics for V2I communications.

municipalities. This advanced test track set on a
congested corridor spanning multiple agency
jurisdictions is the exact type of AV testing needed to

Colorado's Planned Demonstration Corridor and Mobility Management Hub provide a tangible system
that improves safety, provides options to motorists, supports multimodal integration and connects
travelers. This system will leverage private sector investments to maximize public dollars and provide
a scalable, flexible and easily replicated model that can be used as an innovative showcase for future
demonstrations.

prove and advance current understanding of how AV
technology should be deployed and operated.
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Peter Kozinski, P.E.
Director, RoadX Program
Colorado Department of
Transportation

P 303.7579033 | C
720.505.0245

4201E. Arkansas Ave.,
Denver, CO 80222
Peter.Kozinski@state.co.us
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L. Introduction

The Delaware Department of Transportation (DelDOT) is pleased to submit this proposal for
consideration of the U.S. Route 13 (US 13) corridor in Smyrna, Delaware, between Hickory Ridge Road
and Eagles Nest Landing Road, along with a parallel segment of State Route 1 (SR 1) to be designated as
a USDOT Automated Vehicle Proving Ground. Delaware provides a unique learning environment for
automated vehicle exploration, including:

e DelDOT is a multimodal transportation agency. DelDOT owns and operates over 90% of the
roads and traffic signals in the State and provides transit services statewide (through its transit
operator, DART), with over 500 buses and 70 bus routes, including paratransit service.
Coordination among the different divisions within DelDOT is efficient and timely, giving
flexibility to complex projects (such as the US 13 corridor).

e DelDOT has a robust telecommunications system. The State of Delaware has continuously
made significant investments in its telecommunications and information technology (IT) systems
over the last 20 years, including the state-owned fiber network, wireless network, and
information systems. Delaware’s state-owned network is robust, with sufficient bandwidth and
reliability to function at peak performance even in the worst conditions, and provides
connections to neighboring states.

e DelDOT has fostered a culture of innovation. The Delaware Secretary of Transportation,
Jennifer Cohan, has made customer service and innovation the focus of her tenure. She has
promoted innovation in all of DelDOT’s divisions. DelDOT has already embarked on a connected
and automated vehicle program and strives to be at the forefront of agency innovation in this
field.

A. Project Area: US 13 and SR 1 in Smyrna, Delaware

DelDOT’s proposed Proving Ground includes two parallel public roadways, US 13 and SR 1, which when
considered together, form a travel loop (see map on page 2). US 13 is classified as a Minor Arterial,
while SR 1 is considered an Expressway. The speed limit along US 13 varies within the corridor,
depending on the level of urban development, and ranges from 35 to 55 mph. As a limited access
expressway (for this stretch), SR 1 has a speed limit of 65 mph. US 13 along this corridor is also
designated as a state Connector Bicycle Route, and features a bikeway running in the shoulder.

US 13 extends from Fayetteville, North Carolina north to Morrisville, Pennsylvania. In Delaware, the
route runs for 103.33 miles, traversing the entire length of the state from the Maryland state line in
Delmar, Sussex County, to the Pennsylvania state line in Claymont, New Castle County. US 13 connects
many important cities and towns in Delaware, including Seaford, Dover, and Wilmington. The entire
length of US 13 in Delaware is a multilane divided highway, with the exception of the segments through
Wilmington and parts of Philadelphia Pike in Claymont. Between the Maryland border and Dover, US 13
serves as one of the main north-south routes across the Delmarva Peninsula.
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Within Delaware, US 13 is also known as
DuPont Highway, named after its visionary
and private financier, T. Coleman DuPont.
Construction of the DuPont highway,
known as the nation’s first
“superhighway”, was initiated in Sussex
County (DE) in 1911. The highway, which
provided bypasses of the towns along its
route, was designed to accommodate
high-speed traffic through the use of
adequate grades and curve design. In 1936
the Smyrna Rest Area was opened, and
over the years has grown to become a
destination of its own, seeing two to three
million visitors a year, and all types of
motorized vehicles (private cars and
trucks, farm vehicles, RVs, and commercial
buses). The Route 120 Bus runs along this
corridor with 21 daily buses, in each
direction.

2015 Annual Average Daily Traffic (AADT)
counts for the US 13 corridor include:

e Paddock Road to Summit Bridge
Road (5.3 miles): 18,894

e Duck Creek to Paddock Road (0.6
miles): 32,728

e Glenwood Avenue to Duck Creek
(0.2 miles): 27,776

e Commerce Street to Glenwood
Avenue (0.3 miles): 25,325

e Main Street to Commerce Street
(0.5 miles): 26,010

e Smyrna Limits (Road 90A) to Main
Street (0.2 miles): 31,476

e Delaware 42 (Fast Landing Road)
to Smyrna Leipsic Road (5.4 miles):
38,139

o*
Paddock Rd to Summit Bridge Rd
18,894

Commerce St to Glenwood Rd
25325

Main St to Commerce St
26,010

r,

DE 42 to Smyrna LeipsicRd
38129

Mill Creek to SR 1 Exit 119

N

2,024

SR1 Exit 114 to
Mill Creek
45,902

Proposed Proving Ground Annual Average Daily Traffic
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From Dover north to the Wilmington area, US 13 is paralleled and intersected by the limited-access
Delaware Route 1 (SR 1) toll road, which crosses the route several times and has multiple interchanges
with it. Along this stretch SR 1 is known as the Korean War Veterans Memorial Highway, a four- to six-
lane divided highway. SR 1 is the major north-south highway of the Delmarva Peninsula, running from
the Maryland line to just past I-95, near Wilmington.

2015 Annual Average Daily Traffic (AADT) counts for SR 1 adjacent to the US 13 corridor include:

o Mill Creek to SR 1 Exit 119 (2.4 miles): 43,024
e SR 1 Exit 114 to Mill Creek (1.1 miles): 45,902

The combined SR 1 and US 13 corridors will provide an approximately 20km loop for use in testing
automated vehicles in freeway as well as signalized arterial environments. The corridor is outfitted with
a robust ITS deployment for use in monitoring testing activities and ensuring that they are conducted
safely. In addition, DelDOT has direct fiber connection from the nearby Traffic Management Center
(TMC) to all ITS devices and traffic signals located within the proposed Proving Ground loop, allowing for
the seamless transport of automated vehicle testing data where it can be collected, analyzed and
integrated into new and innovative traffic operations activities.

The proposed Proving Ground includes the TMC, co-located with the Delaware Emergency Operations
Center. Having the TMC within a % mile of the corridor allows DelDOT to closely monitor the status of
operations along the corridor and to quickly respond to any technical challenges that may unexpectedly
occur. DelDOT is upgrading the signal controllers at the eleven signalized intersections along the US 13
corridor in Smyrna, as well as deploying roadside units (RSU) and on board units (OBU) in some DelDOT
vehicles for testing purposes. The majority of these vehicles will be based at the TMC, again allowing for
easy monitoring and re-calibration, as testing along the corridor progresses and evolves. DelDOT is
coordinating with vendors for this project and plans to deploy the same traffic signal controllers and
RSUs that are being used in other USDOT Connected Vehicle pilot projects. In addition, the technology

DelDOT uses will be compatible with the Michigan

test bed and the City of Columbus, Ohio (USDOT The location of the TMC, in close proximity to
the proposed corridors, will allow DelDOT to

closely monitor corridor operations and
respond quickly to any technical challenges

Smart City Challenge winner).

The US 13 corridor also features the Blackbird

weigh station, just south of Eagles Nest Landing

Road. Until 2009 this was the only weigh station in Delaware, and remains the only weigh station that
pulls in every truck. The presence of the weigh station within the proposed Proving Ground provides
further opportunities for testing and monitoring, particularly in the area of freight transportation, as
many trucks utilize US 13 to access the weigh station.
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According to the Census Bureau, the population of the Town of Smyrna in 2015 was 11,319, a 13%
increase since 2010 (compared to an overall 5% increase in Delaware during this time). The average
household income was $52,243, lower than the median household income in the State of Delaware
(560,231), and the nation ($55,775).

B. DelDOT’s Integrated Transportation Management System (ITMS) Program

The Delaware Department of Transportation’s (DelDOT) Integrated Transportation Management System
(ITMS) program is designed to support all travel modes throughout the department. Internally it is
hardwired into every aspect of DelDOT. Rather than operating as a separate division, it is an integral
part of all aspects of the department from planning and design, to operations, maintenance and
services. The program has been built into planning, capital project development and design so that
every program and project, when appropriate, includes ITMS technology and telecommunications.

In 1997, DelDOT published its initial Integrated Transportation Management Strategic Plan, with the
vision to: reduce congestion and delay; improve safety; reduce operating costs; and improve system
performance. In the near two decades since its inception the program has grown and expanded into a
critical transportation tool; integrating technology, infrastructure and people to achieve mobility, safety
and security goals. The flexibility of the system has allowed it to take shape over the years true to the
original vision, while adapting for technological and environmental changes.

The ITMS program is comprised of four integrated elements:
e 24-hour Transportation Management Center (TMC)
e Integrated Transportation Management System (ITMS) Field Infrastructure
e Incident and Event Management
e Transportation Homeland Security

DelDOT is constantly preparing for the next technological development in transportation, whatever that
may be. Automated Vehicles pose a unique challenge in that the impacts are uncertain yet potentially
profound and transformative. DelDOT'’s efforts to identify and address future AV challenges include
establishing a working group, to include Planning and the TMC; coordinating with industry leaders and
federal officials on the next steps; and ensuring that state legislation does not interfere with the safe
testing of innovative new technologies.

Because of its adaptable nature, DelDOT’s ITMS program is well-positioned to transition to the next
phase of ITMS, including Connected and Automated Vehicles. As vehicles become more connected with
each other and to their surrounding transportation infrastructure, driver decision-making and behavior
become less of an issue. DelDOT connected test vehicles will be equipped with onboard technologies to
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communicate wirelessly with each other (vehicle-to-vehicle, V2V), infrastructure (V2l) and other
mobility means (V2X).

Delaware is uniquely able to be an early achiever in the realm of V2I. The state-owned
telecommunications provides robust coverage, bandwidth and performance. The strength and
reliability of the telecommunications backbone will be a key success criterion for V2I. Furthermore,
DelDOT’s real-time transportation data system is equally robust. Not only does DelDOT already collect
the types of data (signal timings, delays, travel times, traffic volumes, weather conditions) that V2I
requires, they do so in an open-architecture, state-owned database that can always able to be amended
and adapted to incorporate emerging data.

The DelDOT advantages when it comes to Connected and Automated Vehicles include:

e The State of Delaware has continually upgraded and invested in its telecommunications and IT
systems over the last 20+ years, including the Integrated Transportation Management System
(ITMS).

o For example, Delaware is already licensed for 5.9 GHz DSRC communications.

e The TMC supports the integration of multiple transportation, communication and data systems.

e The Mobile App, available since 2012, offers a wealth of real-time traffic and weather
information (http://deldot.gov/mobile/appsLandingPage/), including:

Traffic flow

Travel times

Next bus arrival information and bus location

Roadway weather information, including water level and snow accumulations

Snow plow tracking

Live streaming of 1380 AM (Travelers Advisory Radio System (TARS)

“Report an issue” feature, where the public can submit traffic, road, and weather

o O O O O O

information
o Construction and travel advisories
o DelDOT is a true multimodal transportation agency, owning over 90% of the roads and traffic
signals, and operating the main transit system in Delaware.
e DelDOT’s computerized traffic signal system is a powerful tool for daily transportation
management, and integrates with other data systems, such as traffic monitoring, incident
management, and transit operations.

o Unlike other states, the same TACTICS traffic signal DelDOT is already licensed for

system is used statewide. 5.9 GHz DSRC communications
e DelDOT receives data from more than 1,000 monitoring

devices, including:
o Live video from 150 cameras
o Traffic speeds and volumes from over 150 Wavetronix radar detectors
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Volumes and occupancy from over 1000 traffic signal system loops

O

(ATR) stations

O O O O

In addition, in order to identify
and manage all the facets and
impacts of new transportation
DelDOT
developed the “Smart Delaware”

technologies, has

initiative, in coordination with
other stakeholders, such as the
University of Delaware. In

addition to the US 13 and SR 1
corridors in Smyrna, DelDOT is
planning similar projects in two
other locations: Dover and
Newark. The Smart Delaware
effort identifies all the planned
and potential future activities,
categorized by topic (Research,
Policy, Implementation,
Outreach, and Technology) and
timeframe (Short, Medium, and
The US 13 and SR 1

corridor in Smyrna is just one

Long).

piece of the Smart Delaware
program.

The US 13 / SR 1 corridor
proposal can be seen as Phase |
of a larger, multi-stage program,
with Phase Il extending south to
the SR 1/ US 9 interchange,
adjacent to Dover Air Force
Base. This expansion of the

20 weather stations

Volumes (and sometimes speed and classification) from 80 Automatic Traffic Recorder

Travel times from 130 Bluetooth readers

60 portable devices for additional monitoring
Valuable real-time information from the general public, through the DelDOT Mobile App

{
LEGEND
2 s Proving Ground Corridor Phase |

s Proving Ground Corridor Phase |

. {*Weigh Station

Smyrna Rest Area

Delaware Technical
Community College

Dover Toll Plaza

Delaware Sta

g ¢ Dover International Speedway
University

Delaware Legislative Hall:

i~ State Capitol o

Dover Air Force Base

-

I Y Y S

Proposed Proving Ground and Future Proving Ground Expansion
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project, to include a military facility (the A largest employer in the state), Dover International
Speedway (which hosts two NASCAR races per year, as well as the Firefly music festival, the 2" largest
on the East Coast, and other major events), Delaware State University, Delaware Technical Community
College and the various legislative and executive buildings of the state capitol in Dover, will bring new
opportunities to the Connected and Automated Vehicles program in Delaware. This additional segment
of SR 1 includes a toll plaza, allowing for additional testing opportunities.

I1. Mandatory Criteria

A. Designated Safety Officer

DelDOT has identified Gene Donaldson as the Designated Safety Officer, responsible for the safety
management plan and who will participate in the Community of Practice’s regular quarterly meeting of
Safety Officers.

Mr. Donaldson is presently the TMC Operations Manager with the Delaware Department of
Transportation. He has been with the Delaware Department of Transportation since 1997. His primary
responsibility is to manage DelDOT’s transportation management program to include operation of the
24-hour statewide TMC, planning and implementation of Delaware’s ITMS program, incident and event
management, emergency management, and transportation homeland security.

Mr. Donaldson serves on the AASHTO workgroup developing comments on NHSTA’s Federal Automated
Vehicle Policy and well as serves as the Vice Chair of the State Interoperability Executive Council (SIEC).
Mr. Donaldson also serves on the Steering Committee of the 1-95 Corridor Coalition, alongside Secretary
of Transportation Jennifer Cohan, who serves as the Chair of the Executive Board.

B. Commitment to sharing approaches to safety and safety data generated
through testing and operation

DelDOT is committed to sharing safety approaches and data generated through testing and operation
from the Secretary’s office to the TMC Operations Staff. DelDOT has extensive existing and growing
monitoring systems across the state. Much of the information DelDOT gathers for transportation
system management is shared with the public in real time. Data is collected with both automated
methods and manual methods. DelDOT'’s Electronic Operations (EOps), an in-house developed software
program, is available to transportation management team members within DelDOT. The EOPs
application provides a wide array of services including traffic analysis, staff management capabilities, on
call scheduling for agency personal and field device control and management functions. For those
outside of the state system, the Extranet is available to collaborate. All data collected by the DelDOT
TMC is available to the public via the Extranet free of charge. During initial testing on US 13 and SR 1, it
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is anticipated that DelDOT will utilize their Extranet to share approaches to safety and safety data
generated through testing and operation.

DelDOT recently (2015) updated their Strategic Highway Safety Plan, a comprehensive transportation
safety plan with a goal of reducing fatalities and serious injuries on all public roads. The plan was
developed in collaboration with representatives from multiple stakeholders spanning Department of
Transportation, to Office of Highway Safety, to State Police. Delaware continues to prepare for a future
with new technology that will serve as one of the strategies to improve safety on Delaware’s roadways.

III. Additional Criteria
A. Proposed Contributions

The Automated Vehicle (AV) program will be administered by the DelDOT Transportation Management
Center (TMC), under the leadership of Gene Donaldson, TMC Operations Manager. Mr. Donaldson has
assembled a team of stakeholders including DelDOT, the Delaware Transit Corporation, Delaware State
Police, research institutions such as the University of Delaware, and transportation management
planning and engineering consultants. This approach will facilitate the input of a diverse set of
stakeholders while maintaining a focus on project goals and objectives. Working alongside Mr.
Donaldson will be Mark Luszcz, P.E., PTOE, Chief Traffic Engineer, who oversees Traffic and Safety for
DelDOT. Other key contributors to the Proving Ground management team will include:
e Michael DuRoss, Assistant Director for DelDOT Planning oversees the State Planning and
Research program and will facilitate coordination with academia
e Scott Clapper, Chief of Vehicle Services, will interact with the DMV on all matters pertaining to
the licensing and inspection of Automated Vehicles.
e John Sission, Executive Director for the Delaware Transit Corporation, will manage the transit
aspects of the AV program

The DelDOT TMC partners regularly with the University of Delaware on research and implementation
initiatives, such as the DSTEP program, which provides students with real-world experience in traffic
signal timing and operations. The University of Delaware is currently partnered with the TMC and the
DelDOT Planning Department to identify upcoming CAV research initiatives to better leverage DelDOT
SPR funding for critical technology and safety-related projects. This partnership is being spearheaded by
the University’s Department of Civil and Environmental Engineering as well as the School of Public Policy
and Administration.

DelDOT is well-positioned to provide leadership in making national and regional contributions to the
solution of both long-range and immediate mobility challenges through testing and deployment of AV
technology. DelDOT already has several staff who serve in leadership roles in various committees, such
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as the American Association of State Highway and Transportation Officials (AASHTO), the American
Association of Motor Vehicle Administrators, the Intelligent Transportation Society of America (ITS
America) Vehicle-to-Infrastructure Deployment Coalition, the Executive Committee of the 1-95 Corridor
Coalition, and the Connected Vehicle Pooled Fund Study.

DelDOT'’s proposed contributions to the Community of Practice include:

Safety Management Plan and Data Access

DelDOT has collaborated with multiple state and federal agencies including the National Highway Traffic
and Safety Administration (NHTSA), the Federal Highway Administration (FHWA) and the Federal Motor
Carrier Safety Administration (FMCSA) to create the Delaware Strategic Highway Safety Plan (2015). The
Plan aims to eliminate fatalities and serious injuries on Delaware’s roadways through a multi-agency
approach that utilizes education, enforcement, engineering, and medical services strategies. The
Strategic Highway Safety Plan (SHSP) is based upon seven data driven emphasis areas with data
collected from Delaware State Police, DelDOT, and Delaware Transit Corporation. Building off the SHSP
and as part of the Proving Ground process, DelDOT will develop an automated vehicle safety
management plan, starting with the US 13 and SR 1 corridors.

DelDOT is committed to sharing safety approaches and safety

data generated through testing and operation. DelDOT may DelDOT will use their existing
Extranet to share access to

testing data

utilize their Extranet to share access to testing data, and/or
develop monthly safety reports. Currently, DelDOT shares data

collected through the Commercial Vehicle Information Systems

and Networks (CVISN) program with FMCSA. The data is collected at the virtual weigh stations and the
vendor provides monthly reports. The monthly reports are then sent back to DelDOT to be reviewed
and compiled into quarterly reports to be provided to the FMCSA. The monthly safety reports are used
to benchmark the system performance and carrier compliance. The CVISN project serves as an efficient
and effective model for safety data collection and reporting.

Stakeholder Involvement

In order to educate the public about the exciting activities underway along the US-13 corridor, early and
frequent outreach with key stakeholder groups is critical. DelDOT will work with the Town of Smyrna
and the Delaware Office of State Planning Coordination on public engagement efforts, to ensure that
local residents and businesses are aware of any changes to roadway and transit operations, and to solicit
feedback on the proposed adjustments. The outreach could take many forms, including meetings,
flyers, newspaper notices, social media, and even potentially a storefront or kiosk along the corridor.
Keeping the public updated on the Proving Ground effort, with a strong emphasis on social media, is a
key component of the outreach and engagement strategy. In addition, two Metropolitan Planning
Organizations (MPO) cover the corridor (Wilmington Area Planning Council, WILMAPCO, and the
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Dover/Kent Count MPO), and will be engaged to ensure a Proving Ground designation is in accordance
with current and future transportation investments.

Research Contribution

DelDOT is committed to maintaining a working relationship with USDOT’s relevant research program
offices, including joint research efforts, conference participation and submission of significant activity
reports. DelDOT is currently engaged with FHWA on the development and integration of artificial
intelligence applications to traffic operations. The goal of the project is to build a computer-based
artificial intelligence tool to enhance TMC operations, and build a foundation that can continue

enhancement of automating or semi-automating the TMC — _
DelDOT is implementing

Automated Traffic Signal

In addition, DelDOT is committed to employing proven but | Performance Measures as part
underutilized innovations to shorten the project delivery process, | of Every Day Counts (FHWA)
enhance roadway safety, reduce congestion, and improve

operations in the future.

environmental sustainability, through FHWA'’s Every Day Counts (EDC) program. The search for
innovative solutions is a part of DelDOT’s culture, and DelDOT is already engaged in a project to collect
high-resolution data needed to manage traffic signal performance, one of the identified EDC Innovations
for 2017-2018. Gene Donaldson and Mark Luszcz are DelDOT’s leads for this project. Other goals and
initiatives of DelDOT’s Connected and Automated Vehicle program include using data to improve traffic
incident management and better road weather management, which are also identified EDC innovations.

B. Commitment to Safety

Safety is the primary concern of DelDOT and the proposed US 13 and SR 1 Proving Ground corridor is no
exception. DelDOT will take a structured approach to identifying safety risks and mitigating those risks
to help ensure the safety of all those using and living close to the Proving Ground. This approach begins
with identifying a potential safety scenario that may occur as part of the US 13 and SR 1 Proving Ground
corridor. A risk assessment is then performed for each safety scenario, with particular attention to state
personnel working in and around the corridor, the impact on general and commercial corridor traffic
(non-automated), and safe design for all users (including pedestrians and other non-motorized
transportation) along the corridor. The risk assessment assigns a level of risk associated with each
safety scenario. If the safety scenario is rated as low risk, standard safety management practices are
required to be followed. If the safety scenario is rated as medium or high risk, measures must be taken
to eliminate and/or minimize the risk, and DelDOT will manage and control each potential risk by taking
all practicable steps to eliminate or minimize their potential impact. Controls may reduce the
significance of a potential risk or the likelihood of it causing harm to participants or others.
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DelDOT employs Safety Officers that provide 24-hour emergency coverage. Each DelDOT district has a
priority list of contacts and back-up contacts that can provide safety guidance in the event of an
incident. The District Safety Officer and Chief Safety Officer (as applicable) will work with the TMC to
determine the level of response required.

C. Research, Application and Data Sharing

DelDOT participates in the 1-95 Corridor Coalition, a strong and active platform for regional information-
sharing. In addition, DelDOT leads regional operations meetings with adjacent transportation agencies
in Maryland, New Jersey and Pennsylvania to discuss regional incident and event management
communication and coordination issues. Meeting topics include: technology, fiber connection,
operational contact lists, weather events, special events, construction updates, and evacuation route
coordination.  DelDOT has direct fiber connections to both the Pennsylvania Department of
Transportation and the Maryland State Highway Administration.

There are numerous research-oriented resources available at the University of Delaware, the state’s
largest publicly funded academic institution, as well as at Delaware State University and Delaware
Tech. Researchers in the University of Delaware departments of civil and mechanical engineering work
closely with DelDOT to advance the reliability and performance of the state’s transportation
infrastructure. Civil engineering faculty are also developing advancements in intelligent transportation
systems, transportation modelling, and travel demand forecasting — areas of critical importance to AV
planning efforts. In the social sciences, the University of Delaware employs public policy analysts and
philosophers who are currently researching and evaluating the socio-economic and ethical implications
of AVs.

DelDOT will disseminate results through a statewide and regional education program to support
national deployment and post data on their Extranet via a JSON feed. DelDOT has always had the
philosophy of building an open information architecture, with multiple options for viewing, analyzing
and storing data.

D. Demonstrated Investments

Starting as a vision in 1997, the ITMS program has seen tremendous growth and investment over the
past twenty years. In addition to implementing a centralized TMC, DelDOT has:
e Implemented a real-time control system, consisting of a computerized traffic signal system,
transit automated vehicle location, variable speed limits and Commercial Vehicle Information
Systems and Networks (CVISN);
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e Implemented real-time monitoring including statewide traffic and weather detection, video
monitoring system and a transportation database;

e Established dependable communications infrastructure including a fiber optic backbone on
major roadways, and wireless systems where feasible; and

e Established real-time information systems including WTMC 1380 AM and the mobile app.

DelDOT is committed to the US 13 and SR 1 Proving Ground, and is deploying capital improvements to
the already ITS-rich corridor.

E. Readiness

DelDOT is well-positioned today to test automated vehicles along the US 13 and SR 1 corridors in
Smyrna. The corridor has been incorporated into DelDOT’s robust telecommunication system, including
a fiber backbone and a variety of ITS devices. In 2017, DelDOT will update the signal controllers and
install DSRC at the eleven intersections along the corridor. DelDOT will engage both a stakeholder group
and the community in preparation for this exciting project on a public roadway.

It is anticipated that the US 13 and SR 1 corridors will support the testing of multiple users. In
preparation for this, DelDOT’s Transportation Management Training Program curriculum will be
expanded to include training on automated vehicle topics. DelDOT will also develop a Safety Plan
Template that can be used to engage users interested in testing.

The point of contact for the Proving Ground corridor will be the Transportation Management Center,
which is open 365 days per year, 24 hours per day.

F. Laws, Regulations, Federal Policies

The proposed US 13 and SR 1 corridors will follow all applicable local, state, and federal laws. No
Delaware state law precludes the testing of Automated Vehicles, on public (or private) roads.

DelDOT will demonstrate adherence to the primary subject areas outlined in the NHTSA policy for
automated vehicles for any testing or deployment of L3-L5 systems on public roads, including:

e Operational Design Domain

e Object and Event Detection and Response
e Fall Back (Minimal Risk Condition)

e Validation Methods

Registration and Certification

e Data Recording and Sharing

e Post-Crash Behavior
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e Privacy

e System Safety

e Vehicle Cybersecurity

e Human Machine Interface

e Crashworthiness

e Consumer Education and Training
e Ethical Considerations

e Federal, State and Local Laws

A committee featuring DelDOT (including Delaware DMV), State Police, other state agencies, and
relevant outside organizations will ensure that the US 13 and SR 1 project will follow all the stipulations
and guidance contained within NHTSA’s automated vehicles policy.

IV. Conclusion

DelDOT’s robust telecommunications, multi-modal mission and culture of innovation makes the US 13
and SR 1 corridor in Smyrna an ideal Proving Ground for testing automated vehicles on a public
roadway. Thank you for consideration of our proposal. For additional information or questions, please
reach out to our project contact:

Mr. Gene Donaldson, TMC Operations Manager
Delaware Department of Transportation

169 Brick Store Landing Road

Smyrna, DE 19977
Gene.Donaldson@state.de.us / 302.659.4601
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EXECUTIVE SUMMARY

Dominion Raceway Holdings, LLC (“Dominion Complex”), is pleased to present this Department
of Transportation (DOT) Proposal for formal designation as a USDOT Automated Vehicle (AV)
Proving Grounds. The Dominion Complex is the safest, largest, and most modern privately
owned motorsports and proving ground facility located near Washington DC. Our 160+ acre
secure and fully operational site is conveniently located in Thornburg, VA, exactly 64 miles from
DOT headquarters and the National Highway Traffic Safety Administration (NHTSA). With
formal support from the Spotsylvania County Department of Economic Development and
Tourism, and the Commonwealth of Virginia, our facilities and roadways infrastructure was
authorized and approved in May 2013. Our proving grounds infrastructure is already in place
and was constructed with $19M of investment, inclusive of $14M of private investment and
S5M of a Small Business Administration (SBA) 504 loan. In 2016, the Dominion Complex
coordinated and conducted >100 events and safely hosted more than 250,000 people to our
location. We thus routinely host formal driving events and safety meetings, and have
conducted AV testing using third-party experts and innovative high speed drone aerial imagery.

As a transportation-related enterprise and private employer, Dominion Complex shares DOT’s
safety mission. We thus employ an internationally recognized Designated Safety Officer who
maintains and implements our formal Safety Management Plan (SMP) and Emergency
Response Plan (ERP). We also employ a Designated AV Research Officer who leads our testing,
research, and communications outreach to support US and international advancement of AV
technologies. For our driving events, and this proposal for designation as a USDOT AV Proving
Grounds, we selected an exceptional team of experienced companies. Our teammates include
representation from service disabled veteran owned small business (SDVOSB), small businesses,
a non-profit Center for Vehicle Safety Institute, and large business (Exhibit 1 below). With our
chosen teammates, the Dominion Complex team and facilities offers DOT, car manufacturers’,
and third-party testing organizations an operational, convenient and modern proving grounds.
We have already conducted safe testing, demonstration, and information sharing regarding AV
technologies and our proving grounds are large enough to test across each area of NHTSA’s
Highly Automated Vehicle (HAV) 15-point Safety Assessment. For DOT, we can also simulate
tests for all 28 of U.C. Berkeley’s common “PATH” behavioral driving competencies.

Exhibit 1: Dominion Complex AV Proving Grounds Team

V5,7, 8/(% 4
IY/FL T

& ENTERTAINMENT

N

T I Y L L Rk

| | |
/A ALTARU M Oak Grove i ; }(ﬂngPSPOPi SERVICES
I'NS TI T UTE | 2 | | .
i Technologies }BOOZ | Allen | Ham”ton} INTERNATIONAL

|

SYSTEMS RESEARCH FOR BETTER HEALTH LAY DRTHE SFRATFS

Non-profit SDVOSB Large Business I Small Businesses

USDOT AV Proving Grounds Designation 3 Dominion Complex Proposal



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi89LCN99DQAhVJySYKHXb8CiMQjRwIBw&url=http://racenow.com/dominion-raceway/&psig=AFQjCNHT-4cmvY9nlG6OxWh8KIJMlG6pYA&ust=1480610771561593

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi89LCN99DQAhVJySYKHXb8CiMQjRwIBw&url=http://racenow.com/dominion-raceway/&psig=AFQjCNHT-4cmvY9nlG6OxWh8KIJMlG6pYA&ust=1480610771561593

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiE5_vA-d_QAhWHdSYKHV72ASoQjRwIBw&url=http://www.bobbarnardtrackengineering.com/&psig=AFQjCNGuEqHDga7nz25ipVUiHowwMIr60Q&ust=1481126809985404



NN T
= /75

& ENTERTAINMENT

In addition to being the largest and closest privately owned proving grounds and test track to
Washington DC, Dominion Complex offers unique amenities to the DOT and AV stakeholders
that will expedite safe testing. Specifically, our modern facilities and location permit 24/7, year-
round and all-season weather testing to simulate driving in every environment. We have five
secure testing venues (i.e., urban city blocks, rural roads, highways, parking lots, off-roading).
For testing on public roads, we are located 0.25 miles from Interstate 95’s 4- to 8-lane highway
system and 400 feet from low-speed driving on two lane rural county roads. Testing events at
Dominion can be operated from the comfort of our main multipurpose building. A high-level
overview of our facility proving grounds, amenities, and five testing venues is as follows:

Operational Testing and Research Venues

120 acres of graded and improved paved roads, gravel roads, off-roads, and buildable lots
Ten acres of paved and milled parking lots, with fuel storage tanks and service equipment
Two mile sanctioned road course, with 36 feet wide paved roads of straights and curves
0.4 mile NASCAR sanctioned oval, with 8 degree straights and 14 degree corner cambering
0.4 mile IHRA sanctioned drag strip (in progress)

Primary Facilities, Buildings and Amenities

37,000 ft?, three-story multipurpose building, with ADA-compliant restrooms and showers
20,000 ft? of conditioned space with 20+ offices for meetings, conferences, and events
Full multimedia, including WiFi, room to room & infrastructure to vehicle (12V) connectivity
24/7 restaurant quality food preparation, serving areas, and seating for 3,000+ people
Conditioned infield building with a 50’ tall, 20" by 40" High Definition LED display and stage
Two helicopter landing and launch pads, with on-site ambulance and fire response

We are excited regarding the potential to become a formally designated USDOT AV Proving
Grounds. In this proposal, we will demonstrate how the Dominion Complex and our AV Team
meets, or exceeds, all of the Secretary of Transportation’s Selection Criteria (Exhibit 2 below).

Exhibit 2: Dominion Complex Highlighted Achievements in all Selection Criteria

Mandatory Selection Criteria

(\

Our Designated Safety Officer, Mr. Bob Barnard, is internationally recognized in vehicle safety and safety
of motorsports facility operations, and is committed to participating in Community of Practice meetings

<\

Our Designated AV Research Officer, Mr. Marshall Contino, is the Director of a non-profit Center for
Vehicle Safety, and is committed to sharing our approaches and safety data generated through testing

Other Selection Criteria

Proposed Contributions: With Booz Allen, Altarum and Oak Grove teammates, we have an established
AV program and we are making national mobility contributions through support to DOT program offices

Commitment to Safety: We have a comprehensive Safety Management Plan (SMP) and Emergency
Response Plan (ERP), and we develop specific Safety Hazard Analysis Plans for each AV test and research

Research, Applications and Data Sharing: Our extension resources include universities, 50+ Auto-ISAC
members, Booz Allen Fusion Center, car manufacturers, fleets, technology vendors, GSA, NETS and VDOT

Demonstrated Investments: The Commonwealth of Virginia already authorized Dominion for vehicle
motorsports and testing, and we made $19M of investments and capital improvements over 160 acres

Readiness: We are fully operational, hosting >250,000 people in 2016 across multiple driving venues,
and we tested AV research feasibility at our complex with the support of local community stakeholders

NIRNEENERNEENERN

Adherence to Laws, Regulations and Federal Policy: Dominion is in compliance with all local, state and
federal laws, and we have the ability to test each area of NHTSA’s HAV 15-point Safety Assessment
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SECTION I: INTRODUCTION

USDOT broadly supports our citizens and economy by ensuring a safe, efficient, accessible and
convenient transportation system. The U.S. transport system currently includes a network of
four million miles of paved and un-paved highway, urban, and rural roadways used by citizens
and commercial fleets for various purposes. DOT’s mission will continue to support the safe
transport of the American people today and into the future. When the Department was
established in 1966, most of today’s commonly accepted vehicle safety technologies had yet to
be developed and were not incorporated into vehicles (e.g., airbags, automatic electronic
braking [AEB], lane change assist [LCA], pedestrian detection systems, rear cameras, speed
limiters). Now, exactly 50 years after DOT’s formation, technology has advanced so rapidly that
society is preparing to become riders, versus drivers, in an AV. To ensure safe deployment of
AV technologies for use on public roadways, DOT must conduct testing and evaluations (T&E) to
understand the broad societal, ethical and technical benefits and challenges to be encountered.
The primary benefits of AV use include:

e Increased safety for vehicle occupants and pedestrians since 94% of all current U.S.
vehicle crashes are the result of human error, resulting in 33,000 annual deaths.

e Reclaiming of independence and livelihood for certain sectors of society unable to
achieve individual mobility such as the disabled, elder, and young.

e Economic prosperity for the countries, companies, and workers who are first to achieve
safe driving AV technologies and AVs for consumer purchase.

e Improved short- and long-term societal benefits of increased access to healthcare,
homes, education, employment, events, and travel.

e Reduction in traffic flow, congestion and the funding needed to continually expand
transportation routes, purchase oil and gas, or build additional parking lots.

While the potential benefits of AV use are vast, technologies still require significant
development improvements prior to AVs being openly deployed on public roadways. Luckily,
vehicle manufacturers are expending significant funds for testing and evaluation (T&E) that is
rapidly producing viable AVs, and USDOT has led the regulatory framework updates needed to
help advance AV technologies and vehicles. Specifically, in 2015 NHTSA ruled that certain
software within AVs could be considered the driver (versus requiring a human driver, per the
prior definition). Then, in September 2016 NHTSA published vehicle performance guidelines
documenting a 15-point Safety Assessment that HAVs must meet. The HAV guidelines contain
11 specific ‘cross-cutting’ safety areas and four specific ‘automation’ areas manufacturers’ must
report to NHTSA’s Office of Chief Counsel to detail how they meet the guidelines. Once HAVs
meet or surpass these safety guidelines, mass production and use of AVs is a certainty.

Since our team of vehicle safety researchers, consultants, engineers, builders, and data
scientists analyze the trend of U.S. and international technology advancement and vehicle
crashes, we have been predicting exciting mobility, safety and economic benefits of AV use. In
fact, we attended Volvo’s public announcement stating their deployment of 100 AVs onto
Swedish roads by 2017 -- which forced most U.S. manufacturers to begin playing catch-up. Our
team is expertly familiar with the current Federal AV Policy (Accelerating the Next Revolution In
Roadway Safety), and we were present for NHTSA's Public Hearing on HAV Policy when
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stakeholders requested that AV’s meet rigorous third-party testing for the 15-point Safety
Assessment. A few of the Dominion Complex AV-related capabilities include that we:

1) Have working relationships with multiple DOT program offices including Intelligent
Transportation Systems Joint Program Office, Impaired Driving Division, Office of Vehicle
Crash Avoidance and Electronic Controls Research, Office of the Assistant Secretary for
Research and Technology, and Federal Highway Administration Office of Operations.

2) Conducted broad, expert third-party tests at our five driving venues and documented
our proving grounds are safe and viable for AV T&E by drivers, riders, and spectators.

3) Partnered with a leading AV Engineering University to identify the safety, technology
and economic challenges of AV use across the US federal fleet of 630,000 vehicles.

4) Helped test and advise on pre-cursor autonomous sensor and software technologies,
including AEB, LCA, parking assist, pedestrian identification, and seat belt interlocks.

5) Selected as Key Note speaker for the 2016 Network of Employers for Traffic Safety
(NETS) annual meeting, and presented on AV and vehicle Cybersecurity best practices.

6) Innovated new ‘real-time’ AV tracking and aerial photo-documentation by building and
using high-speed drones that sustain, and exceed, 70-mph vehicle highway speeds.

Our team has been supporting the research efforts of both the public and private sectors in
advancing AV sensors and software towards the reality of safe AV ridership. Our facility and
staff are excited to continue our research, testing, and safety reviews that will make ridership a
possibility. By formal designation as a USDOT AV Proving Grounds, Dominion Complex can help
expedite the improvement of AV technologies through advanced research. Through our
professional collaborations and inspections of other potential test locations, we are aware that
certain vehicle manufacturers fund tests at various sites. As detailed further in the following
sections, Dominion Complex’s S19M investment and vast roadways infrastructure (Exhibit 3
below), can be leveraged by DOT and AV stakeholders in an unbiased way to use our facility as
an AV Proving Grounds. With great pride, Dominion Complex and our expert selection of AV
T&E teammates, provides this proposal to DOT in hopes of assisting our citizens to be safer in
transport, gain mobility independence, and increase the intensity of AV technology innovation.

Exhibit 3: Dominion Complex Research and Testing Venues

1 Entrance Road
2 Bridge Over The Road Course
3 South Parking Lot

4410 Mile Oval Track
5 North Parking Lot ‘
6 Fuel lsland & Fluid Depository
7 Paddock Area & Skid Pad
8 Pitlane -
9 Run-Off Area 5 s
10 Picnic Area
11 Helipad

12 Garages (future)
13 1/8th Mile Dr

-
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.
-
=

-
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-
-
-
-
.
-
-
-
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SECTION II: DOMINION CAPABILTIES FOR ALL SELECTION CRITERIA

In this section, Dominion Complex will demonstrate how we meet both of the mandatory
selection criteria, and how we also meet all of the other six selection criteria of: 1) Proposed
Contributions, 2) Commitment to Safety, 3) Research, Application and Data Sharing,

4) Demonstrated Investments, 5) Readiness, and 6) Adherence to Laws, Regulations and Federal
Policy. As presented below, we are hopeful that based upon our facilities, teammates and
capabilities, that the Senior Review team will advance this application to the Secretary of
Transportation for us to be selected and formally designated as a USDOT AV Proving Grounds.

Mandatory Selection Criteria

Dominion Complex’s Designated Safety Officer is Mr. Bob Barnard, and he is supported by our
(Deputy) Safety Officer, Mr. Amjad Qureshi. Mr. Barnard and Mr. Qureshi, along with our
safety staff, are recognized experts in managing safety operations for employees, facilities, and
driving events. They authored our comprehensive Safety Management Plan (SMP), and
companion Emergency Response Plan (ERP). For this USDOT AV Proving Grounds effort, they
are fully committed to participating as Safety Officers in the Community of Practice (CoP)
regular quarterly meetings. Our Designated Safety Officers are also fully committed to openly
sharing Dominion Complex’s tested and proven approaches to safety, along with sharing all of
the safety data and defensible statistical findings we will generate through T&E and operations.
Because our Safety Officers are passionate about safety compliance, they are committed to
being accessible to the Department and related AV stakeholders for ad-hoc and more frequent
teleconferences, video teleconferencing (VTC), in-person meetings, as needed. A brief overview
of Mr. Barnard and Mr. Qureshi’s worker safety and vehicle safety credentials are as follows:

MR. BOB BARNDARD, DOMINION COMPLEX’S DESIGNATED SAFETY OFFICER, has 40+ years of expertise in
driving safety and facilities operation. Mr. Barnard is the founder of our small business teammate company,
Motorsports Services International (MSI). MSl is an internationally recognized vehicle safety and motorsports
facility consultancy. Mr. Barnard is a qualified Civil Engineer and renowned motor race facility owner and
designer. He has worked on four continents, authored numerous SMPs/ERPs, and provides nationally
accepted safety inspection and expert witness services for motorsport litigation. MSI helped to design, build,
review, and operate iconic vehicle testing and racing facilities including Charlotte Speedway, Daytona
Speedway, and Road Atlanta. Mr. Barnard frequently presents safety briefings to U.S. and international
vehicle safety organizations, and his ‘voice of driving safety’ is recognized in the industry. He has presented
papers to conferences in New York, Orlando, Long Beach, and Cologne, and he has provided safety designs to F1,
GoPro, Toyota, and VW. He also supported urban road improvements for the Australian highways department.

MR. AMJAD QURESHI, DOMINION COMPLEX’S DEPUTY SAFETY OFFICER, is a national board Certified Safety
Professional (CSP), Certified Industrial Hygienist (CIH), and a Certified Hazardous Materials Manager (CHMM) with
40+ years of management, leadership and technical experience. Mr. Qureshi is with our non-profit business
teammate, Altarum Institute, where he is the Director of the Center for Worker Safety and Industrial Hygiene. He
has authored dozens of Safety Management Plans (SMPs) for multiple world-class organizations. His scope of
experience spans Chemical, Construction, HealthCare, Manufacturing, and Transportation sectors, in the U.S. and
with foreign governments. He served as a career Naval Officer, and Safety Director for private companies and the
federal government. He has a strong record of integrating effective loss prevention controls and managing risks in
operations, administrative programs, and project costs. He specializes in Safety Management Systems (SMS),
Behavior-Based Safety (BBS), Voluntary Protection Program (VPP), and Organizational Risk Management (ORM).
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Proposed Contributions Selection Criteria Achievements

With our chosen teammates, Dominion Complex already administers an established AV
program that involves technical research, T&E, and policy review. Dominion Complex’s
Designated AV Research Officer is Mr. Marshall Contino, and he is supported by our Deputy AV
Research Officer, Mr. Ram Kandarpa. Mr. Contino is with our non-profit teammate, Altarum
Institute, where he is the Director of the Center for Vehicle Safety. Mr. Kandarpa is with our
large business teammate, Booz Allen, where he helps lead their AV and Intelligent
Transportation Systems (ITS) business. Mr. Contino and Mr. Kandarpa, along with their staff,
are experts in vehicle safety and AV technologies. Our Team is working both independently and
with multiple nationally recognized partners to foster the safe deployment of AV technologies.
Specifically, Altarum Institute’s Center for Vehicle Safety was selected to partner with a leading
AV Engineering University to identify the broad realm of benefits and challenges (e.g., safety,
mobility, policy, economic), of AV use across the U.S. federal government. For this academic
partnership, multiple of our teammates supported demonstration tests for AV ‘pre-cursor’
technologies including LCA, AEB, parking assist, and pedestrian protection identification tools.
Via the use of Booz Allen’s Fusion Center and Innovation Center, our AV Research Officers are
providing national and international AV contributions to help solve immediate and long-range
mobility challenges. For DOT, the Fusion and Innovation Centers can apply transportation
analytics, modeling and simulation tools, and traffic micro- and meso-simulations.

Our Designated AV Research Officers have demonstrated expertise in coordinating, supporting,
and leading valuable Communities of Practices. Specifically, they organized a Safety CoP across
Booz Allen’s 23,000 employees that was used to establish clients and the Firm’s safety plans.
Booz Allen also formed and helps oversee the Automotive Information Sharing and Analysis
Center (“Auto-ISAC”). The Auto-ISAC Best Practices Working Group now includes more than 50
Auto-ISAC member company subject matter experts (SMEs) from design, engineering, safety,
legal, public policy, and other disciplines. These SMEs also represent 15 automakers from three
continents and their industry recommendations align to cybersecurity frameworks created by
the National Institute of Standards and Technology (NIST), International Organization for
Standardization (I1SO), and Society of Automotive Engineers (SAE) International.

The Dominion Complex team has established productive and ‘trusted-advisor’ working
relationships with DOT’s relevant research program

offices and modes (see Exhibit 4). If designated as an EXHIBIT 4:
AV Proving Grounds, we commit to maintaining and PROGRAM OFFICE RELATIONSHIPS
strengthening these working relationships. At DOT’s v Office of Vehicle Crash

direction, our experts also commit to participating in
conferences, meetings, and research efforts. To ensure

Avoidance and Electronic
Controls Research

DOT receives timely AV-related testing data and v’ Office of the Assistant Secretary
information, we offer to coordinate and lead a weekly for Research and Technology
‘Status Update’ teleconference with your research v' Intelligent Transportation
program offices. Additionally, we commit to Systems Joint Program Office
developing and submitting a comprehensive AV Proving v' Impaired Driving Division
Grounds activity report to DOT every month that will v' FHWA Office of Operations

detail the outcome of relevant T&E initiatives and data.
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Commitment to Safety Selection Criteria Achievements

Dominion’s formal SMP and ERP contain robust safety precautions that help to identify and
control operational risks on our roadways and at our proving grounds. On a daily basis, our
staff demonstrate their commitment to Dominion Complex’s SMP and safety culture. They also
adhere to our stated Safety Culture policy, which is formally documented as follows:

DOMINION SAFETY POLICY STATEMENT: Dominion team is completely committed to the safety of workers,
clients and processes, during testing and operations — consistent with Dominion’s Safety Management Plan
(SMP). We regard safety to be our Number One Ethic, deeply embedded within our core values. We are
committed to developing a pervasive culture of Health Safety and Environmental (HSE) excellence by striving
for zero injuries, zero illnesses and zero property damage, through comprehensive employee engagement,
safety management systems (SMS) based HSE hazard evaluation and control approach, rigorous monitoring of
our processes, contractual engagements, and routine review and oversight of processes to ensure continuous
improvement. Our qgoal is sustainability of our human, environmental and business resources.

During AV research and driving events, we leverage the SMP and expertise of our Designated
Safety Officers to ensure the well-being of our staff, clients, and infrastructure. In addition to
Dominion Complex’s Safety Policy Statement, our SMP contains 9 additional elements:

Dominion Complex Safety Management Plan (Main Elements)
Policy Statement and Scope Training and Instruction Regulatory Compliance
Roles and Responsibilities Incident Management Process Communication and Recordkeeping
Hazard Assessment and Control Emergency Response Plan Continuous Improvement Process

Our SMP is designed to continually identify and eliminate (or control/manage) hazardous
conditions. Through our AV work, we know that certain vehicle testing protocols present
unique safety hazards. Dominion Complex would thus develop and provide to DOT a specific
Safety Hazard Analysis Plan to be tailored and used for each individual AV test, or research
requested. To date, our AV research and testing has been conducted without incident, and our
SMP policy elements are annually reviewed to ensure relevancy to Dominion’s operations. If
DOT or stakeholders request the conduct of AV tests on public roads, we would review the
relevant safety standards and concerns (e.g., ISO 26262 "Road vehicles — Functional safety",
Virginia DOT Rules of the Road), and we would develop tailored safety protocols for use.

Research, Application and Data Sharing Criteria

The Dominion Complex team has worked collaboratively with the Virginia DOT (VDOT), the
Spotsylvania County Department of Economic Development and Tourism (CDEDT), and the
Fredericksburg Regional Alliance (FRA). These organizations, along with our local Senator,
enthusiastically support our operations, and expansion if ever needed. They foresee the
benefits of how the USDOT and Dominion Complex’s AV research will help increase the safety
and mobility of citizens using the East Coast 1-95 highway corridor, rural roads, urban city
centers, and unpaved or gravel roads across the U.S. Dominion has built professional working
relationships with extended traffic safety and AV technology research resources that we can
leverage to help DOT with these test and research efforts. Reach-back beyond our current team
members includes, but is not limited to: Academic universities, 50+ Auto-ISAC members, car
manufacturers, commercial fleet managers (e.g., Coca-Cola, Johnson & Johnson, Shell),
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CellControl, Driversiti, e-Driving/FICO, the FIA Foundation, General Services Administration fleet
managers, NETS, ROSCO Collision Avoidance, and the World Bank’s Global Road Safety Facility.

The Dominion Complex team, along with our vehicle safety partners, routinely analyze, present
and provide data that have national implications regarding the benefits and challenges of AV
technology deployment. Our formal teammates of Altarum Institute, Booz Allen and Oak Grove
Technologies are recognized providers of premiere ‘client-ready’ vehicle safety training and
educational tools. Their instructional design experts can assist DOT with the development and
delivery of various AV educational programs for state, regional, nation-wide, or international
audiences. Our data scientists also commit to openly sharing our data, performance metrics,
and T&E results through USDOT’s Research Data Exchange, or directly with stakeholders.

Demonstrated Investment Selection Criteria Achievements

Dominion Complex has demonstrated a strong commitment to our small business partners and
vehicle safety through our private investment of $19M. Our investment purchased 160+ acres
of land, and helped to build, operate and maintain our modern, state-of-the-art facilities. Our
complex was inspected by third-party reviewers who proved that we have the necessary
infrastructure to safely test AV technologies. Based upon third-party suggestions, we made
additional capital investments to improve our networks of roadways, parking areas, and
facilities such that we can conduct comprehensive AV T&E from within our gated and privately
controlled facility. Our facility now includes infrastructure for use in performing tests to
simulate driving on rural roads, city blocks, parking and garage areas, unpaved off-roading, and
3 lanes of 36 feet wide highway. Our capital improvements include a $1M bridge overpass and
underpass, $2.5M of mobile concrete construction barricades (i.e., 3,000+ individual FIA type
barriers weighing 9,000 pounds each), 2,000+ safety tires, and maintenance bays to service or
test AVs. We employ trained vehicle safety experts and we already own both fixed and mobile
Audio-Video recording technologies that our researchers can use to track vehicle’s behavioral
competencies. Our team members are routinely invited to test the feasibility of pre-cursor and
new AV technologies, and our complex is fully capable of testing performance of Infrastructure
to Vehicle (12V), Vehicle to Infrastructure (V2I), and/or Vehicle to Vehicle (V2V) technologies.
Our teammate, Booz Allen, also employs CyberHacking experts who can help DOT test the
fortitude of AV communication and security systems. The Dominion Complex is already
authorized and supported by the Commonwealth of Virginia as a vehicle motorsports and
testing facility. We expect minimal to no alteration of our zoning permits needed to address
any additional regulatory challenges associated with higher levels of automation or AV testing
at our facility. In the event that the Operational Design Domain (ODD), or the Object and Event
Detection and Response (OEDR) protocol requires driving to be done on public roadways, we
will obey all governing traffic laws and road rules. In addition to the demonstrated financial
investments we have already made, the Department has our ongoing commitment to making
necessary facility improvements to enable future testing for evolving AV technologies.
Readiness Selection Criteria Achievements

The Dominion Complex is fully operational and we have already conducted AV T&E on our
roadways. If needed, we can begin DOT or stakeholder sponsored research and testing
immediately upon formal designation as an AV Proving Grounds. Since we routinely conduct
driving events that have multiple simultaneous users, we can accommodate the various federal
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or private stakeholder tests, meetings, and planned data gathering efforts. If requested,
Dominion Complex will also open up our controlled facility to the public such that proving
ground tests or meetings are transparent to interested parties. Our Designated Point of
Contact for facility operations and readiness is our owner and manager, Mr. Steve Britt. Mr.
Britt works directly with our AV Research Officer (Mr. Contino), regarding all AV-related T&E
research conducted at Dominion, and they both will be ‘real-time’ accessible to USDOT officials
for any needs. As noted above in our achievements of the Research, Application and Data
Sharing Selection Criteria, if AV testing is required on local state and public roads, we will
engage and gain support via our existing local, state and regional partnerships. Most notably
we have established collaborative working relationships with VDOT, and local community
advocates including CDEDT, FRA, and the Spotsylvania Chamber of Commerce.

Adherence to Laws, Regulations, and Federal Policy Selection Criteria Achievements
Dominion Complex’s modern facility was designed to fully comply with all local, state and
federal laws and regulations (e.g., DOT-49 CFR, Environmental Protection Agency-40 CFR,
Occupational Safety and Health Administration 29-CFR), and we also apply applicable
motorsports or vehicle safety standards (e.g., Federal Motor Vehicle Safety Standards,
International Building Code, National Fire Protection Association). Additionally, as noted above
in our achievements of Demonstrated Investments Selection Criteria that we had independent
third-party testing completed, Dominion Complex made capital improvements that further help
us comply with regulatory standards and add protective measures to safeguard our staff and
visitors. For DOT, we will ensure that AV testing complies with the governing traffic safety laws
and testing protocols. We will systematically ensure that our safety protocols require AV
occupants (i.e., riders and/or drivers), follow all laws and regulations when testing vehicles at
our facility, or on public roads for Level 3 through Level 5 HAV systems (i.e., L3-L5).

Where a test ODD or the OEDR protocol dictates, we will test the AVs abilities for making
intelligent decisions under safety-critical situations. These situations may include temporarily
violating certain motor vehicle driving laws when faced with safety-critical situations (e.g.,
crossing double lines on roadways to pass broken-down vehicles, safely move away from
oncoming objects). We will have a documented process for independent assessment, T&E, and
validation of these plausible cases. We can also use our data scientists and research staff to
record the data necessary to prove that AV actions were for justified safety reasons.
Understanding that traffic laws vary between localities, our testing will ensure that the AV is
able to follow all laws (that apply to the ODD, or OEDR protocol). These include speed limits,
traffic control devices, one-way streets, access restrictions (e.g., crosswalks, bike lanes), U-
turns, right-on-red decisions, metering ramps, and related traffic circumstances.

SECTION 1ll: DOMINION COMPLEX PROVING GROUNDS DESCRIPTION

In this section, we will provide DOT with a description and photos documenting the proving
grounds available at our 160+ acre facility. A typical day at Dominion Complex has our team of
110+ staff hosting multiple events on our driving venues and we routinely host up to 3,000
attendees for weekday and/or weekend events. In managing this volume of traffic (e.g.,
people, cars, trucks, tractor trailers, emergency response), we have honed our skills in
coordinating and conducting safe events, while delivering memorable experiences for all
guests. Our Thornburg VA location is the second track our ownership has successfully
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managed. We thus bring a team of experienced and dedicated staff who are responsive to our
clients and spectator needs. Dominion Complex is specifically located close to Washington DC,
and I-95, to ensure our spectators, driving enthusiasts, researchers and suppliers have easy
access to our facility. Within a short one hour drive, our ownership and management can be in
downtown DC to meet with our vehicle safety partners and federal officials, as needed.
Additionally, business partners and guests traveling from afar have ready access to four nearby
airports, including Ronald Regan (DCA, Dulles International (IAD), Richmond International
(RIA), and Baltimore-Washington International (BWI). We are also located within two minutes
of existing lodging, food, service stations, and shopping, and buildable sites are on property.

Since driving events and vehicle T&E presents unique safety challenges, we designed the
Dominion Complex such that we control all access channels to our location. Specifically, we
maintain a large paved main access road with two gated and secure access points to the
property. Both gates and access points are wholly owned and controlled by us. To minimize
risk and document ‘on-track’ events, all participants are required to sign and date our formal
“Adult Event Motorsports Waiver” (of which we track and maintain all records).

Dominion Complex will make available to USDOT, car manufacturers, and third-party testers,
the breadth our facility infrastructure. A unique proving ground differentiator that we provide
include the ability to research and test across five driving environments (i.e., urban city blocks,
rural roads, highways, parking lots, off-roading). Since our modern facility is routinely used by
companies to host events during all weather conditions, and for both day and nighttime driving,
T&E can occur by researchers and guests “on-track”, or from the comfort of our 37,000 ft?,
three story multipurpose main building. The design of our facility and advanced multi-media
and audiovisual capabilities allow us and clients to watch, monitor and track all testing events
from any of our 20+ inside rooms positioned on the exterior facing walls of the main building.
Each of these spaces are conditioned with 24/7 WiFi, plush carpeting, floor to ceiling glass, and
are finished to an “executive office” standard. Dominion Complex can also provide to DOT and
AV stakeholders the dedicated use of a 4,000 square foot office space for part-time, or full-time
needs. We will include additional descriptions and photos highlighting relevant aspects of our
existing in-use facilities, infrastructure and testing (Exhibit 5 below, and Exhibit 6 on Page 13).

Exhibit 5: Dominion Complex Roadways, Infrastructure, and Testing Venues

Proving Ground Venues, Infrastructure, and Equipment: Including 36’ wide high-speed 3-
lane highway asphalt, 36’ wide winding paved roads, S1M bridge/overpass, expansive
paved and unpaved parking lots with controlled lighting, unpaved gravel roads with tree
canopies, 2,000+ bolted and banded safety tires, $2.5M worth of 3,000+ reconfigurable
construction barriers, safety Armco, 50’ tall 20’ by 40’ LED billboard, aboveground gas
refueling tanks, ambulance, LifeCare services, and on-site tire & maintenance shops.

Meeting Spaces, Restaurant, and Offices: Includes 37,000 ft? three story conditioned
building, office and meeting spaces with floor to ceiling windows, wall to wall carpet, WiFi,
and public announcement systems. Office spaces available in the main building for
dedicated on-site USDOT, car manufacturer, or third party testing presence. Professional
chef’s kitchen, dining and seating areas, with service for up to 3,000 simultaneous users.
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EXHIBIT 6: PHOTOS of DOMINION COMPLEX, AV THIRD-PARTY TESTING, and VENUES
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SECTION IV: DOMINION COMPLEX TEAM AND EXPERTISE

In this section, we will document the detailed capabilities our team can offer the DOT and
stakeholders wanting to conduct AV testing at our proving grounds. As the Prime for this
work, Dominion Complex selected five trusted companies to join our team. Each company is
experienced in certain aspects of AV research, data recording, information sharing, vehicle
safety policies, proving ground demonstrations, or T&E. If needed, we also have significant
reach-back abilities to related nationally recognized domestic and international AV and vehicle
safety technology partners. Currently, the companies we have been collaborating with to
conduct AV T&E research, and the “best-in-class” teammates we will provide if designated a
USDOT Proving Grounds include representation from an SDVOSB, small businesses, a non-profit
Institute, and large business. Dominion Complex’s AV Proving Grounds team includes the Prime
(Dominion LLC), and five specialized subcontractor companies, as below and in Exhibit 7.

PRIME: Dominion Complex Raceway & Entertainment, Thornburg VA
Subcontractor: Altarum Institute Center for Vehicle Safety, non-profit, 501(c)(3)
Subcontractor: Oak Grove Technologies, Service Disabled Veteran Owned Business
Subcontractor: Booz Allen Hamilton, large business

Subcontractor: Cavalry Drone Services (CDS), small business

Subcontractor: Motorsport Services International, small business

Exhibit 7: Dominion Complex Proving Grounds Team and Expertise

Dominion Complex, the Prime contractor for this proposal, is nationally
recognized as a premiere motor sporting facility and test track. Our

/%éﬂ{%gg Team manages a fa.<:|I|ty encompassing 16(?+ acres of improved high- '

& ENTERTAINMENT speed roadways, with 3 lanes of 36 feet wide driving lanes, paved parking
lots, paddock areas, gravel roads, and off-road areas. Our facility was
designed to accommodate up to 3,000 daily participants and spectators

at multiple driving venues. Our location can be used by public or private companies (e.g., federal or state
agencies, car manufactures, technology vendors). With our vehicle safety expertise and mission, our clients use
Dominion’s controlled and secure complex to test vehicles, and record and monitor driving characteristics. Our
facility was designed to meet all relevant federal, state and local regulations for transportation, building code,
worker safety, and environmental rules. Our roadways and parking lots were built to withstand the weight of
tractor trailer’s transporting vehicles for testing, and our test tracks are continually inspected and improved to
safeguard on-track drivers, occupants and spectators. We routinely conduct vehicle safety meetings on-track
and within our newly constructed, technologically advanced, 37,000 square foot multi-purpose facility. In
support of this proposal Dominion LLC will provide to DOT and stakeholders the use of our proving grounds,
raceway operations expertise, Safety Management Plan, test equipment, and access to our teammate’s experts.

Altarum Institute is a nonprofit, 501(c)(3) research and consulting
/A ﬁ* N'— T TR U M institute that employs 450 experts and has been in business for 70+ years.

s T

w T E

The Institute operates a Center for Vehicle Safety that is working with
policymakers and commercial enterprise to help minimize and end
vehicle-related crashes, injuries and fatalities. Altarum is currently conducting directly relevant AV research and
testing with U.S. based and international vehicle safety stakeholders. Altarum staff have conducted AV research
and testing at Dominion Complex, are collaborating with academic universities to document AV implementation
challenges, and are providing national leadership in communicating AV’s mobility solutions. In support of this
proposal they will provide the Designated AV Research Officer and the Deputy Designated Safety Officer. Their
expertise will be leveraged across AV technologies they have tested, AV testing coordination, research analysis,
data sharing, safety and environmental compliance, and Community of Practice leadership and participation.

SYSTEMS RESEARCH FOR BETTER HEALTH
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Oak Grove Technologies, is an award winning SDVOSB, offering training,
Oak Grove e-learning information technology, and intelligence services. Oak Grove is
T()Chf"l@'@gies an established provider of vehicle safety and law enforcement training and
h manages a 200-acre training site and conducts more than 75 annual
exercises in support of the U.S. Government across five states. Oak Grove has 175 employees and is providing
the full range of instructional training services to NHTSA for the Ignition Interlock Course for Law Enforcement.
Oak Grove staff have assisted the AV research and testing at Dominion Complex, and used innovative high-
speed drone aerial-tracking exercises for vehicle testing. They have completed research on the Cybersecurity
implications of AV technology and were selected by an AV Engineering University to guide a project exploring
the challenges of AV implementation across the federal fleet. In support of this team, Oak Grove’s expertise will
be leveraged to design and construct ‘mock’ city blocks, develop testing videos, and produce AV training.
. Booz Allen, a large international business, employs 23,000+ staff and has
BOOZ | AI len | Haml |t0n been at the forefront of strategy and technology for 100+ years. Their
Intelligent Transportation Systems team delivers multi-modal services and solutions for federal, state, local, and
commercial partners through a combination of consulting, analytics, mission operations, technology, systems
delivery, cybersecurity, engineering, and innovation expertise. They have been involved in unmanned systems
and AV technology research and development for multiple clients including DOT, Department of Defense,
Department of Energy, and the National Cooperative Highway Research Program. In support of this team, Booz
Allen will offer a breadth of AV expertise and use of their various indoor T&E facilities (i.e., Center for Robotic
Systems & Simulation, Fusion Center, Internet of Things Lab). They will also provide capabilities in AV systems
development, T&E, modeling and simulation, cybersecurity, architecture and standards, data recording, and
information sharing similar to their Auto-ISAC leadership which includes reach-back to 50+ members.
™ Motorsport Services International (MSl), a small business, assists facility
Mé) TORSPORT SERVICES and tra.ck owners with professional servises fr(.)m conc.eption through
INTERNATIONA /L operation. MSI’s founder (Bob Barnard), is an internationally recognized
vehicle and facility safety expert, a qualified Civil Engineer, and
renowned motor race facility owner and designer that has worked on four continents. MSI’s expertise
spans designing, building and operating race facilities, and promoting events. They provide nationally
accepted track inspection and expert witness services in motorsport litigation. MSI helped to design, build,
and operate iconic vehicle testing and racing facilities including the Adelaide F1 Circuit, Road Atlanta and
Daytona Speedway. MSI has won awards for excellence in design and operations. In support of this team,
MSI is our Designated Safety Officer and will participate in regular COP meetings and conferences.
Cavalry Drone Services (CDS), a small business, provides a full range of innovative drone
E D S services to provide and operate aerial video capture platforms for stationary and moving
objects. CDS conducts aerial surveys and provides advanced technical analysis of imagery
CAVALRY DRONE SERVICES. data. They design and fabricate drone aircraft that can carry high definition video capture
platforms in excess of 4k resolution and non-literal video payloads (infrared or multi-spectral sensors). CDS
specifically designed AV research and testing drones that will travel up to 70 mph, have maximum flight times,
can fly semi-autonomously, or tethered for long testing durations. CDS conducted drone-testing at Dominion
Complex and their technology is proven for use in test tracks, inner city blocks, urban, rural, and highway driving
(see: http://www.cavalrydrone.com/dominion-raceway.html). In support of this team, CDS will provide FAA-
licensed pilots to provide aerial video services in compliance with all local, state, and federal UAS/drone laws.

SECTION V: CONCLUSION

Dominion Complex meets all of the mandatory and six other selection criteria. Our facility and
chosen teammates have already performed nationally recognized AV technology services and
we are ready to begin requested AV testing and research upon USDOT’s direction. In this
proposal, we demonstrated $19M of capital improvements we made to our 160+ acre facility,
and the AV capabilities of our distinguished teammates. Our Team is hopeful the Secretary of
Transportation will formally designate Dominion Complex as a USDOT AV Proving Grounds.

USDOT AV Proving Grounds Designation 15 Dominion Complex Proposal
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DRI OVERVIEW

Dynamic Research, Inc., (DRI) was established in 1979. It specializes in
applied research, development, and consulting in the areas of vehicle
dynamics, automatic and manual control, human factors, man-machine
systems, driving simulator technology, biomechanics, and risk-benefit
analysis. This includes analysis, simulation, and testing of automobiles, SUVs
and light trucks, commercial vehicles, and other vehicles and devices. Topics
addressed include driver assistance systems, automated driving systems,
human factors, driver behavior, driver/vehicle interaction, vehicle dynamics
and performance, control systems, biomechanics, safety, and accident data
analysis. The offices and laboratories of DRI are in Torrance, California; with
a proving ground and driver/vehicle test area near Bakersfield, CA. DRI is an
employee owned California corporation.

A particularly pertinent area of activity at DRI has been the development
and application of Standards and Guidelines related to active safety and
automated driving, vehicle dynamics and performance, driver behavior,
driver/vehicle interaction, and driver distraction through involvement with
ISO, SAE, NHTSA, AAM, and other organizations.

DRI currently has a regular staff of 37, consisting of engineers and
scientists, human factors specialists, technicians, and support personnel.
They have conducted a broad range of analytical, driving simulator,
simulation, system development, and driver and vehicle tests and
experimental investigations, for Government agencies (e.g., NHTSA), vehicle
manufacturers (e.g., Honda, GM), OEM suppliers, and other organizations.

TECHNICAL CAPABILITIES

The DRI Staff has diverse applied research skills and resources for
supporting evaluations and reviews in the general areas of human factors,
human-machine interaction, vehicle control systems, and vehicle





performance, as applied to ground vehicles. This includes testing and
measurement of vehicle and driver system response and performance, and
analyses and reviews using driving simulators and simulation.

The evaluation methods and resources used can include driver-in-the-
loop simulators, vehicle testing at DRI’s closed-course test site, over the
road testing, analysis, simulation, laboratory studies, accident data analysis
and reconstruction, and risk-benefit assessments.

Resulting measurements and response data typically include:

— Vehicle dynamic measurements, including motions of the subject
vehicle and other vehicles, manual and automatic control inputs,
and sensors (e.g., inertial, radar, GPS)

— Driver behavior measurements, including primary task
performance and response, attentional workload, crash conflicts
and imminent crashes, and secondary task activity

— Subjective assessment and ratings, including driver acceptance

The professional staff of DRI is both interdisciplinary and
multidisciplinary, which are important attributes in human factor, human-
machine interface, and autonomous vehicle related studies.

DRI has a Federally chartered Institutional Review Board (IRB) which is
used in planning and preparing for driving simulator and actual vehicle tests
with driver participants.

TEST FACILITIES AND EQUIPMENT

DRI’s main office is located in Torrance, CA. Facilities at the main office
include both moving and fixed based research grade driving simulators,





computer facilities, specialized laboratories, machine shop, fabrication areas,
and technical library, in addition to office space and equipment.

DRI also has a vehicle test facility, located at the Minter Airport,
approximately 15 miles north of Bakersfield, California. This location, in the
southern portion of California’s San Joaquin Valley, has weather conditions
which are suitable for testing year-round with mild or warmer daytime
temperatures, generally low wind, and very little rainfall. This is a private
area leased by DRI for its exclusive use, which provides for confidential and
uninterrupted vehicle testing. This test area is planned to be DRI’'s
designated Automated Vehicle (AV) Proving Ground.

Originally developed for the purpose of supporting NHTSA with a year
round facility for dynamic rollover (fishhook) and similar vehicle tests, the
area was repaved and expanded in late 2014 to enhance its usefulness for
other types of tests, including CIB and DBS procedures. The Vehicle
Dynamics Area (VDA) is large, and the pavement is very high quality in
terms of smoothness, levelness, and friction coefficient. As a result dynamic
vehicle tests such as the NCAP rollover resistance “Fishhook” test, and the
FMVSS 126 ESC Sine with Dwell test can be readily conducted. Both require
a preliminary slowly increasing steer test. In addition, the run up lane allows
for Lane Departure Warning and Forward Collision Warning tests to be
accomplished. A variety of other driver behavior and vehicle dynamics tests
have been conducted for OEMs and the Government, and this work
continues. In Spring 2015 the test site was upgraded with a NHTSA
specified rail and target vehicle delivery system. The upper portion of Figure
1 shows an aerial view of the test facility and the lower portion shows the
current dimensions.

To support testing activities, DRI-Minter has a 1000 square foot shop
with roll up doors, and adjacent 720 square feet of office space. Shop
equipment includes tire mounting and alignment machines, welders, scales,
lifts, etc. There is also space for secure vehicle storage.
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Figure 1. DRI Minter Test Facility

AUTOMATED VEHICLE PROVING GROUND PLAN SUMMARY

Every day there are many automated test vehicles driving around public
roadways. However, in ordinary driving, AVs can travel hundreds, if not
thousands of miles without experiencing any scenarios which pose a serious
risk of collision, which we refer to as “safety critical conflict scenarios”.
Safety critical conflict scenarios are by their nature rare events.
Furthermore, in the relatively rare cases in which the AV does encounter a
conflict scenario it is often the case that the test driver will anticipate the
event and disengage the system, taking over operation of the vehicle before
the AV must make critical decisions and maneuvers. This is because the
driver recognizes that if the system does not react appropriately, the
situation could result in damage, injury, or death.





DRI is proposing to have its Minter Test Facility become part of a
network of designated proving grounds that focus on automated vehicle
technology. In particular, DRI's would focus on testing automated vehicles’
performance during safety critical conflict scenarios, which are difficult and
often unsafe to create during real-world testing on public roadways.

DRI has developed an innovative evaluation methodology for testing
conflict scenarios for AVs and vehicles with Advanced Driver Assistance
Systems (ADAS). This is accomplished using the Guided Soft Target (GST)
test system as illustrated in Figure 2. The GST system comprises a soft
target vehicle, or Soft Car, and a programmable, autonomously guided, self-
propelled Low Profile Robotic Vehicle (LPRV) as illustrated in Figure 3 and
Figure 4. This system can be used to replicate the pre-crash motions of the
Collision Partner (CP) in a wide variety of conflict scenarios while minimizing
physical risk to both drivers and vehicles. The Soft Car is intended to be a
realistic representation of a CP for the system under evaluation, and the
LPRV carries the Soft Car and provides realistic CP motions.’ In a collision
between a vehicle being tested and the GST, the vehicle pushes the Soft Car
off of the LPRV. The vehicle can then drive over the top of the LPRV. After
the test, the Soft Car can be quickly reconstructed and placed back onto the
LPRV for the next test.

Figure 2. DRI Autonomous Guided Soft Target Tests

' Video of the GST system being used for vehicle evaluations can be found here:
https://youtu.be/XeRUYiNjJas
https://youtu.be/bwlGOu-YMbs?t=1m32s
https://youtu.be/GASFWrRiXJA
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https://youtu.be/GA5FWrRiXJA



Figure 3. Example DRI Soft Cars

Figure 4. DRI Low Profile Robotic Vehicle (LPRV)

As a fully autonomous vehicle, the GST coordinates its motions with
the subject vehicle during the pre-crash phase to replicate the initial
conditions of the crash phase from run to run. At the instant that the AV
begins to respond to the conflict, the GST can automatically switch to a
mode in which its speed and course are no longer coordinated with the
position of the subject vehicle, but instead are such that the GST follows a
predetermined speed/time/distance trajectory to a target ground-fixed impact
point. This enables the analyst to determine the effect of the AV system on
the subject vehicle’s potential impact with, or avoidance of, the GST as it
arrives at the target impact point (e.g., the change in such indices as impact
speed, minimum distance, etc.). In addition to being an example application
of autonomous vehicle technology, the GST system is a useful tool in the





assessment and compliance testing of candidate autonomous vehicles where
a deficiency or failure in the AV may result in an actual crash with the CP.

The conflict scenarios are generated using a software tool called
Scenario Builder. The Scenario Builder allows the user create paired time-
space trajectories for the GST and the test vehicle or AV. The scenarios are
then loaded onto the GST using a wireless communication link and the
conflict scenario can be tested quickly, repeatably, and safely. A relatively
simple example scene from the Scenario Builder software is shown in Figure
5. Any driving scenario, involving any path and any combination of steering,
braking, and accelerating can be built (subject to the dynamic limitations of
the test vehicle and GST system).
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Figure 5. Scenario Builder Software

DRI is uniquely positioned to support conflict scenario testing of AVs
due to its innovative GST test system, its access to a private test track that
is capable of year-round testing, and our staff’s experience evaluating ADAS
and AV technologies.





Additionally, DRI is committed to continuously maintaining and
upgrading our Minter test facility to be able to perform new tests.

DRI SUPPORT OF DOT/NHTSA TESTING

DRI has a long history of working closely with the DOT and its agencies
in evaluating vehicles. Since 2006, DRI has been under contract to the
NHTSA Office of Crash Avoidance Standards to conduct a variety of vehicle
tests in support of its New Car Assessment Program (NCAP). These
activities have included:

Rollover resistance, Fishhook test (RR), 2006 — present

Electronic Stability Control (ESC), 2007 - 2011

Lane Departure Warning (LDW), 2010 - present

Forward Collision Warning (FCW), 2010 - present

Crash Imminent Braking (CIB), 2013 - present

Dynamic Brake Support (DBS), 2013 - present

Lane Keeping Support (LKS), 2013 - present

Rearview Video System (RVS), 2013 - present

For each of these programs DRI has worked closely with NHTSA to help

refine and further develop the test procedures and in the interpretation of
results. In particular DRI is coordinating with NHTSA on the initial
implementation of the latest test procedures for Blind Spot Detection (BSD),

Pedestrian Automatic Emergency Braking (PAEB), and well as CIB, DBS, LKS
and RVS.

In addition, DRI conducts verification tests for FMVSS 126, Electronic
Stability Control, under contract to the NHTSA Office of Vehicle Safety





Compliance. As illustrated in Figure 6, this compliance test involves
instrumenting the vehicle, installing an automatic vehicle controller (AVC),
and accomplishing a series of computer controlled, programmed limit
maneuvers.

The number of NCAP tests accomplished for NHTSA since 2006 is
summarized in Figure 7.

Figure 6. FMVSS 126 Compliance Test for NHTSA

80

~
o

)
o

= PAEB

= BSD
m DBS
mciB
uLDW
= FCW
mESC
HRR
0 I

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Vehicle Model Year

wu
o

Number of Tests Completed
w B
o o

[
o

=
o

Figure 7. Summary of DRI's NHTSA NCAP Test Experience since 2006





ELIGIBILITY INFORMATION

MANDATORY CRITERIA

DRI has on ongoing commitment to safety. As such, DRI has a safety
management plan in place for our Minter test facility. DRI's Designated
Safety Officer is Peter Broen, who is in charge of safety at our test facility
and in our shops and offices. As DRI’'s Designated Safety Officer, Mr. Broen
will contribute and share DRI’'s approach to achieve a safe testing
environment for AV evaluation.

PROPOSED CONTRIBUTIONS

DRI has demonstrated a long history of contributing to public safety.
This typically occurs in one of two ways. First, DRI staff are active on
several industry standards committees, including the SAE On Road
Automated Driving committee (including the Verification and Validation task
force), SAE Active Safety Systems Standards Committee, and the ISO
Active Safety Working Group. In addition to committee participation, DRI has
taken leadership roles in various committees. DRI staff currently chair the
SAE Test Target Validation Task Force and the ISO 3D Vehicle Target
Specification working group (ISO TC 22/SC 33/WG 16). Other DRI
committee contributions focus on driver distraction (ISO 14198, ISO 26022,
ISO 15007, ISO 12204, ISO 16673, SAE J2361, SAE J2396, SAE J2808,
NHTSA Visual-Manual Driver Distraction Guidelines, and AAM Statement of
Principles)

In addition to our work through industry committees, DRI also
contributes through publication of research papers and presentations at
various conferences. DRI has published information on its GST system and a
Safety Impact Methodology (SIM) for evaluating active safety systems in the
SAE International Journal of Passenger Cars. DRI has also presented research
on driver distraction and workload as well as surrogate vehicle
measurements at the Enhanced Safety of Vehicles (ESV) conference hosted
by NHTSA.

10





DRI plans to continue its work of contributing to the Community of
Practice as it relates to AV testing. DRI is generally willing to share
procedures and data to the extent allowed by our customers or partnering
organizations.

COMMITMENT TO SAFETY

DRI has a Federally chartered Institutional Review Board (IRB), DHHS
Registration No. IRBOO006962, which is used to protect the right and
welfare of human research participants recruited in DRI applied research
studies. The IRB reviews and approves all human-research-related activities
that fall within its jurisdiction as specified by Federal Regulations and policies
of the IRB. The DRI IRB has been established according to the guidelines of
the DHHS Office for Human Research Protection and the principles and
guidelines of the Belmont Report.

DRI also has developed and maintained a corporate Employee
Handbook, and a Safety Policy and Procedures Manual. These documents are
periodically reviewed, updated, and extend to the operations of the Minter
Test Facility

RESEARCH, APPLICATION AND DATA SHARING

DRI typically disseminates research results through its work on national
and international committees and through research publications and
presentations. Some example publications are listed in the Appendix.

DEMONSTRATED INVESTMENTS

DRI has a record of making investments in order to facilitate improved
testing. Investments in our test facility include: construction of the test track
(2005), lane markings to facilitate LDW tests (2010), repaving the test track
(2014), expansion of test track to accommodate higher speeds, head-on and
lane change conflict scenarios (2014), and installation of a NHTSA specified
rail and target vehicle delivery system (2015). Future improvements to
facilitate AV testing may include additional lane markings for intersection
scenarios and further expansion.
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Additionally, DRI, along with NHTSA, has invested in the development
of the GST test system. As this equipment can be quite expensive, DRI is
one of a small number of test facilities in the world that has access to a
system capable of performing conflict scenarios with an AV, and experience
in its use and application.

As a private test facility, DRI does not require any special authorization
to perform AV testing.

READINESS

DRI’s test track has been open and operational since 2005 and has
been used to test active safety systems since 2010. As is, the facility is
sufficient to facilitate a large number of AV conflict scenarios. Additionally,
DRI staff have experience conducting conflict scenarios with prototype AVs.
The Designated Point of Contact for the test track is John Lenkeit.

DRI’s test track can support multiple users and vehicles depending on
the test area requirements of each user. This can often require some
coordination between the test programs, which DRI staff have experience
handling. The data generated during testing can be shared publicly with the
permission of the customer.

ADHERENCE TO LAWS, REGULATONS, AND FEDERAL POLICY

DRI is aware of the various automated vehicle regulations at the federal
and state (i.e., California Department of Motor Vehicle) level and is
committed to adhere to any policies or regulations that are relevant to the
testing we perform. At the current time there are no relevant regulations
because DRI’s test facility consists only of private roads.
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APPENDIX -
SELECTED DRI-AUTHORED PUBLICATIONS

“Final Report of Forward Collision Warning Testing of a 2014 Mitsubishi
Outlander,” DRI-TM-13-122, Report No. OCAS-DRI-FCW-14-17,
Accomplished by DRI for the National Highway Traffic Safety Administration,
Office of Crash Avoidance Standards, Washington, D.C., 2013.

Kelly, J., et al., “Development of a Guided Soft Target for Crash Avoidance
Technology Evaluation,” SAE International Journal of Passenger Cars —
Mechanical Systems 4(1):479-487, 2011.

Van Auken, R.M., et al., “Extension of the Honda-DRI Safety Impact
Methodology for the NHTSA Advanced Crash Avoidance Technology (ACAT)
Program and Application to the Evaluation of an Advanced Collision
Mitigation Braking System - Final Results of the ACAT-I Program,” SAE
International Journal of Passenger Cars — Mechanical Systems 4(1):488-508,
2011.

“Advanced Crash Avoidance Technologies Program — Final Report of the
Honda-DRI Team, Volume I: Executive Summary and Technical Report,” DOT
HS 811 454, Accomplished by Honda and DRI for the National Highway
Traffic Safety Administration, Washington, D.C., 2011.

Weir, D.H. and K.C. Chao, “Development of Attentional Workload Metrics to
Assess Driver Distraction,” Presented at the 2™ International Conference on
Driver Distraction and Inattention, Gothenburg, Sweden, September 5-7,
2011.

Weir, D.H., D.P. Chiang, and A.M. Brooks, "A Study of the Effect of Varying
Visual Occlusion and Task Duration Conditions on Driver Behavior and
Performance While Using A Secondary Task Human-Machine Interface," SAE
2003-0100128, March 2003.

Lenkeit, J.F., "A Servo Rider for the Automatic and Remote Path Control of a
Motorcycle," SAE Technical Paper 950199, February 1995.
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BRAZIL, a country of continental proportions, is internationally recognized by its

population passion for cars. However, decrease the number of road fatalities and
injuries on the roadway system is the best motivation to Brazilian authorities regarding
connected and automated vehicles. Some numbers should be mentioned: we have about
thousand vehicle fatalities every year in Brazil and it is increasing®. We have 1,25 million
of death around the world related to vehicle travels. The largest cause of death of children
under age of 14 is vehicle accidents?®. So, when we think about a new technology, a new
pathway that will get us to a safer roadway vehicle and travel system we understand why
National Traffic Departments all over the world, including the Brazilian one —
DENATRAN - is willing to make that technology work.

At the state level, the challenge is huge: state transportation authorities —
DETRAN - are involved in infrastructure and operation of the roadway system. Brazil
has a network of 1,069,157.79 miles of national roads and highways, however, 30% of
the entire road network has bad pavement condition and only 130,872,414 miles are
currently paved. States DETRAN are also responsible for registering vehicles. The total
motor vehicles fleet in the country is about 93 million units®,

We understand that to realize the greatest benefits of connected and automated
mobility, there are three arenas that public authorities should look at: regulatory
framework, physical infrastructure and digital infrastructure. Brazil has to figure out all
of these different functions that belong to different parts of Federal government and try
to make them work together in a way that optimize the innovation as well as safety of
high connected and automated vehicles.

These are the main focus on this project presented by the Federal University of
Lavras (UFLA) that aims to develop a multiple facility arena to testing and certification

of systems and applications to connect and autonomous vehicles.

1.1 The Brazilian auto market
Brazil is internationally recognized by the passion of their people for both cars and

technology. In an article written by Muller (2012) for Forbes Magazine?, what carmakers

1 Ministry of Health, February 2015.

2 For ages 5 to 34, crashes are the leading of death (see:
http://www.americanbar.org/publications/youraba/2015/october-2015/are-we-there-yet-the-legal-aspects-
of-driverless-cars.html).

3 October 2016.

4Why The World's Automakers Love Brazil. Forbes Magazine.
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see when they look at Brazil is South America’s largest consumer market, a still-bustling
economy and a lot of potential customers. In this sense, Brazil is the eighth largest
producer of vehicles, behind China, the United States, Japan, Germany, South Korea,
India and Mexico.

Despite the effects of the global crisis in automobile market, this sector still shows
a positive growth trend both in relation to sale and production prospects. Regarding sales,
projections are of 4 million units for 2017 and 4.2 million units for 2018; as for
production, 3.7 million units by 2017 and 3.9 million units by 2018 (Roland Berger,
2015°). The agribusiness is also a very important sector of the Brazilian economy, which
represents 23% of the gross domestic product, with more than approximately 320 billion
dollars per year.

From the academic perspective, Brazil also stands out according to information
extracted from the Web of Science database. Regarding to communicant and automated
vehicles, the country ranks on the 17th place in publications worldwide and is the first in
Latin America. Given such context, it becomes clear the great potential offered by the
country for research and implementation of projects related to connected and autonomous

vehicles.

1.2 The Complex Brazilian Traffic System

All produced vehicle in Brazil or imported must comply with the current
legislation criteria. Regulation requires the approval and licensing for circulation from
several federal and state organisms, as well as the homologation of sets and components
according to established technical standards. In addition, it must be subject to vehicular
inspections for approval and registration in local traffic agencies. Such procedures allow
obtaining the Certificate of Adequacy to the Traffic Law (CAT), mandatory for its
inclusion in the national vehicle registration.

Furthermore, the Ministry of Environment and the National Environment Council
(CONAMA) maintain vehicular emission control programs, which include the
homologation process for light and heavy road vehicles and agricultural machines. The
tests to verify compliance with the legislation shall be performed by a certified technical

agent in laboratories and test tracks approved by the National Institute of Metrology,

5 https://www.rolandberger.com/en/solutions/Industries/ Automotive.html
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Quality, and Technology (INMETRO) or recognized by the Brazilian Institute for the
Environment and Renewable Natural Resources (IBAMA).

In order to receive INMETRO certification, a component, mechanical assembly,
or vehicle must be built or modified (if imported) to meet the specifications and standards
of the Brazilian Association of Technical Standards (ABNT)®. Once approved, products
receive a conformity seal for automotive components according to the Brazilian System
of Conformity Assessment (SBAC). After January 2017, their commercialization will
have to meet new requirements established in a specific ordinance issued by INMETRO.
Vehicles whose constructive characteristics are in accordance with the CAT should give
full conditions to the driver/operator to respect the Brazilian Traffic Code.

With the maximum coordination of the Ministry of Cities, the National Traffic
System is a set of organs and entities that act in the traffic with normative, advisory, and
executive competencies. It covers different Ministries and Secretariats, in the Federal,
State/District, and Municipal spheres, forming an integrated network’.

The national traffic system includes the National Traffic Council (CONTRAN),
the Union’s highest normative and advisory body; the National Department of
Transportation (DENATRANS?), acting as the executive institution; and State DETRAN,
responsible for vehicle registration.

It is expected that DENATRAN, through the National Department of
Transportation Infrastructure® (DNIT), will create partnerships to invest in V2I
applications and digital infrastructure that will be selected on assessment of various
criteria as public benefits, agency benefits, and industry need and application readiness.

On local level, the city of Lavras, in the State of Minas Gerais, already counts with
a territorial unit of the Department of Transportation, which is acting openly regarding to

projects related to traffic intelligence and intelligent infrastructure and vehicles.

® Standards elaborated by international institutions, such as 1SO, SAE, IEEE, NHTSA, etc., are evaluated,
reviewed, and adjusted for the specific conditions of the Brazilian market.

7 Each of its members has specific duties, for the purpose of carrying out planning activities, administration,
regulation, research and education, the operation of the road system, supervision, and application of
penalties.

8 DENATRAN has an educational purpose, being responsible for educational campaigns and preparation
of training guides for drivers and standards manuals for road signs.

® Among its various functions, DNIT is responsible for implementing transportation policies for the country,
promoting research and experimental studies in road engineering, establishing standards, norms and
technical specifications for safety programs, traffic signs, maintenance or conservation, restoration or
replacement of Roads, design and execution of road works. In an intelligent infrastructure program, this
agency would be responsible for feeding the system, providing information and data to support vehicle-to-
infrastructure communication (V2I).





1.3 Terrestrial Mobility Laboratory

Connected and automated vehicles are a reality, with an increasing acceptance from
Brazilian consumers due to several usage benefits, including the major concerning to
decrease road fatalities'®. However, before being available to the grand public, intelligent
vehicles must undergo strenuous tests to prove their safety and efficiency.

At this point, UFLA, through the Terrestrial Mobility Laboratory (LMT)Y, is
working very heavily and closely to the National Institute of Metrology, Standardization
and Industrial Quality (INMETRO)* on the purpose to create a test bed in the campus.

The envisaged circuit focus not only in private vehicles to urban areas but also off-
road and agricultural ones. This facility is designed to match Brazilian reality in geometric
design, with uphill and considerable slopes, besides the irregularities and most common
imperfections in pavement, including markings and roadway signs.

We wish to understand better the safe deployment of advanced technologies and
the long-term societal and ethical impacts that these technological advancements may
impose. Create an openly share best practices (performance metrics and results of
objective tests) for safe conduct of testing and operations, and to contribute to the
insertion of autonomous vehicles in Brazil. Thus, to share best practices around the safe

testing, demonstration and deployment of AV technology.

2 The intelligent systems test track at LMT/UFLA

After a careful analysis, an area of approximately 21,500 m? was chosen in UFLA
to receive the test track. Erreur ! Source du renvoi introuvable. presents two points of
view of the region chosen for the test track with their approximated dimensions. Note the
significant height variation of the terrain, which will result in considerable uphill and
downhill on the course.

The scaled sketch proposed for the track was designed as shown in Figure , with
some important details about its structure. Briefly, it is divided into three major areas:
Urban area; Agricultural area; and Off-road area. All these areas together is a unigque

complex for the test of AVs in Brazil.

10 In Brazil, there are more than 430,000 accidents by year, with 619,000 non-fatal victims and 38,000
deaths', where the huge majority (about 90%) are caused by human errors.

1 http:/fwww.Imt.ufla.br/

12 |In Brazil, certification bodies must be accredited by INMETRO.
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Figure 2 - The scaled sketch for the proposed test track at UFLA (on the left), and urban
area of the proposed test track with some struturing elements on evidence (on the right).

2.1 The urban area
The urban area of our proposed test track has the advantage of being inserted in the
Brazilian reality, where the relief is a considerable factor. The scaled sketch for this area
is shown in Figure 2 (on the right). Structurally, this track will have:
» Roads of asphalt, bricks, stones, and concrete, with visible lane mark or not;
+ Sidewalks with some elevation in relation to the street level;
» Curves with distinct radius, in up and downhill;
* Roundabout and tunnel,
+ Different types of traffic signals and control devices;
« Urban lighting: fixed and prepared for the insertion of new light-based wireless
communication models and also data transmission through electrical networks;
» Lane markings, pedestrian cross, speed limiters, exclusive bicycle lanes and level
crossings;

» Fixed and movable constructions.





These elements allow the simulation of several real situations to the AVs, like the
priority management in a roundabout for example. Some of the items will be discussed

in more detail in the next sections.

2.1.1 Asphalt, bricks, stones and concrete roads

The environment perception is an arduous task for any AV. However, not all public
roads are made of asphalt, which requires distinct and robust algorithms for each type of
surface found. As a way of representing these possible differences, the proposed circuit
has streets with four types of pavements: asphalt, bricks, stones, and concrete. It is also
possible to observe the different lane markings on the ground on these tracks, with single
or double lanes, traffic control signs (‘stop’ and ‘give way’), overtaking, etc. To enhance
the realism, other structural elements will be added as speed reducers (or speed bump)
and parking areas that require specific actions for the vehicle. In addition, the streets
distribution allows tests at higher speeds (greater than 80 km/h).

2.1.2 Tunnel

A widely used sensor in AV navigation is the GPS, which suffers from many
interferences. Therefore, replicating such situations in the test track may aid in the design
and test of more robust localization systems. This is the intention of installing an artificial
tunnel on the test track. As shown in Figure , it will allow the simulation of GPS signal
losses, communication, and abrupt lighting changes. Moreover, a metallic grille to block
electromagnetic signals and avoid wireless communications. This kind of signal block is
important to simulate interference situations in the vehicle-to-vehicle (V2V) and vehicle-

to-infrastructure (VV2I) communication.

Figure 3 - Example of an artificial tunnel made by metal (on the left), and a metallic
grille to block electromagnetic signals (on the right).





2.1.3 Traffic light and dynamic traffic signs

One of the most important assumptions for AVs is to respect the traffic rules and
signs. Traffic lights and signs will be present on the test track as a reliable representation
of the urban reality. Focusing on a concept of smart city, the track will allow structural
modifications to perform tests in vehicle to infrastructure communication (V2I) and
issues on energy efficiency. This includes Smart Traffic Lights, with self-adjustment of
the transition time between red and green lights, and Dynamic Traffic Signs, which
constantly update their visual information like the speed limit for example. Both including

the V21 communication.

2.1.4 Garage and laboratory facilities
A space with approximately 580m? (920m? of constructed area) was allocated on
two floors, contemplating (see Figure ):
e Three covered garages, with one for large vehicles;
e An auditorium for 32 people;
e Two laboratories for workstations with computers, mechanics and
electrical/electronic equipment;
e A convenience area with pantry and bathrooms;

e Offices for visiting.

The built area will also assist in the landscape part of the urban area, as it will
represent a real building.
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Figure 4 - Sketch with the frontal and up views of the installations of the garage and
LMT laboratory facilities for the test track.





2.1.5 Space for civil cybernetics defense tests

The connectivity between vehicles (V2V) and between vehicles and infrastructure
(V21) will also increase the need for security practices to prevent cyber-attacks. Cyber
security is a strategic area for Brazil, considering the major events that have been held in
recent years, such as the Football World Cup and the Olympics. It is no wonder that the
Brazilian Army created a Center for Cyber Defense (CDCiber) linked to the Defense
Ministry.

2.2 The agricultural area

The test track has a farming area for different applications, as highlighted in Figure
. With an approximated dimension of 110x60 m, the agricultural area is completely
surrounded by a paved road. Its dimensions were designed to receive robotics projects in
precision agriculture, which use automated tractors capable of sowing, harvesting,
spraying, etc., in an automated way. To do so, the area allows the maneuvering of tractors
(with an 180 ° change of orientation), different plantation configurations, perennial crops
in level arrangements (similar to coffee plantations present in the state of Minas Gerais,

Brazil), and many other tasks. Large vehicles may also be tested in this same environment.

Figure 5 - Agricultural area with its dimensions on evidence (on the left), and examples
of plantations formats with a dedicated area for maneuvers (on the right).

2.3 The off-road area

A diversity of pavements, structured or not, can enrich the perception system of
AVs and make them more robust to the different environments of the Brazilian reality.
Working with dirt roads is also another differential for such vehicles, where streets are
unstructured, often narrow and irregular. In addition, dirt roads are easier to change,
which increases the range of possible experiments. Considering this scenario, Figure





presents the area for off-road experiments of the LMT, with an approximate area of 5850
m?2.

Another kind of experiments is associated to the vehicles power capabilities.
Tractors, for example, depend on several factors linked to their dynamics during their
usage. For that, it is important to define the power capacities of a vehicle/tractor to
perform certain jobs, understanding how your engine works to improve e.g. the fuel
consumption and some elements that directly interfere with the precision farming and
mobility. Thus, the LMT test track also has a space focused on dynamics and power tests
of large vehicles, such as the agricultural tractors, illustrated in Figure 6. With the typical
dimensions of other large Brazilian centers, the lane has concrete and compressed dirt
tracks of 200 m each. The advantage of this proposal is the integration of all the

environments in one place.

Figure 6 — Designated area for the off-road tests (on the left), and power experiments
track for tractors and heavy vehicles (on the right).

2.4 Expansion possibilities and the simulation environment of the test track

The previous areas described in the original proposal are subject to new projects
and the adaptation of the test track, allowing some expansions, is of fundamental
importance. Figure highlights the possibilities for expansion of the initial project,
approximately doubling the total available surface area. In addition to this local
expansion, it is important to note that UFLA’s own road network can be connected to the

current project, composing a diverse environment for testing of different natures.
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Although having all these test capabilities on UFLA, deploying AVs on real
scenarios requires the robustness of the entire system, including their algorithms
developed for it. They must be tested exhaustively for every new vehicle configuration
and modification on the code. Thus, it can cause some dangerous situations and possible
crashes if the system was modified wrongly. In order to improve the efficiency of the
tests and avoid accidents in the initial tests phase, we are providing a simulation
environment® with the same metrics and technical devices of the real test track proposed
in this text. Focusing on the most commons systems used in the development of AVs
worldwide, like ROS (Robot Operating System), the simulation environment has been
designed for Morse!* free robot simulation tool that provides an interface to these
systems. In addition, the MORSE rendering is based on the Blender Game Engine, which

is optimized for the most Graphic cards on market.

Figure 7 - Area available for possible expansion of the intelligent vehicles test track
project (on the left), and the simulation track created in Morse/Blender (on the right).

Almost all real tests can be simulated, where the vehicle dynamics, navigation, and
control capabilities can be replicated. However, there is a limitation for these scenarios
related to the perception capabilities, even been possible to add cameras, laser scanners,
radars, GPS, etc. Only real scenarios can provide the true texture of the elements present
in the track. Thus, the simulation environment proposed is just the initial step for further

applications.

13 https://youtu.be/wp8J20yQWrM
14 Available in https://www.openrobots.org/morse/doc/latest/what_is_morse.html.
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3 Operational implementation

In view of the given magnitude of the proposed project, its implementation will be
divided into three main stages.

The first stage will contemplate the streets with different pavements, public
lighting, traffic signs, lane markings on the ground and the LMT facilities (garage and
laboratories). It will be installed the control tower and the charging station. The control
tower will be the basis for wireless communication and localization systems. Once
operational, this stage will allow several experiments with different national and
international partners.

In the second stage will be performed the instrumentation of the track, important
for the design of a smart city. It will include the installation of the traffic light and sensors
that will aid the navigation of AVs.

The third and final stage will be responsible for the operational and sustainability
improvements on the track. Thus, the charging station will be a set of sustainable power
generation (solar panels, power storage system, and cabling) and charging system for
electric vehicles.

The facility will open for testing, by January 1, 2018.

4 Additional Information

Brazilian authorities are struggling to find out how to take advantage of all those
vehicle technologies, which are coming from every auto manufacturers including
American ones, to public benefit, reducing congestion and increasing mobility, improving
therefore quality of life for the public. Also to understand where to invest money in
infrastructure to those vehicles, considering industry need and use, also customers’
expectations. Nevertheless, Brazilian authorities are not just focusing on third parties;
they are also trying to figure out how to take advanced from this newcomer technology
to improve their assessment, facilitating the way they do their activities and making them

more effective.
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41 LMT’ project to capture data from different Brazilian road with their
specificities

The ambition of the data acquisition project is also to equip several non-
autonomous vehicles with sensors and detection systems identical to those planned to be
used in AV running in Brazil. In such a way, it will be possible to create in advance a
database with different road typologies, traffic situations, user characteristics that will
constitute a representative database of the Brazilian roads environment.

The situations that are going to be collected will be previously defined and
integrated after a preparative work assembling future manufacturers interested in
Brazilian deployment of AV, and that are going to be partners of this project.

The data is going to be stored, with the required correction of base time, row
treatment and GPS high precision coordinates in such a way to serve for all participants.
It can be used for example as input data to simulate, to analyze and to complete the
preparation for AV before their introduction in Brazilian soil.

The milestones for this project is to record, on equipped vehicles, taxi data
representative of the standard (road/motorway/urban) mission profiles and exploit them
for, mainly:

- Identify and analyze risky situations for an AV;

- Dimensioning the environmental parameters that could define these situations
like distance and speed between vehicles, how many motorcycles
(distance/speed), data signature of different objects as seen by radar and
LIDAR images convoluted with image camera;

- Determine accordingly the statistics of the occurrence of these events and the
associated ASIL levels as well as the performance criteria of the perception
and supervision blocks;

- Create a proper datasets to be injected into AV simulators allowing the
specification and verification of autonomous intelligent systems:

o Integrate a hardware/software package enabling;

o The robust and synchronous recording of all the data from the sensors
in the vehicle;

o The repatriation of data on a big-data infrastructure;

o The monitoring of the collection, in order to constitute the desired

database.
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Illinois Automated and Connected Track (I-ACT) Proving Grounds

Vehicle autonomy is an emerging technology spanning multiple disciplines. Multidisciplinary system
design strategies can help address questions such as: How should vehicles and infrastructure be designed
differently in the context of autonomous instead of human operation? What design features will help
support a transition from the current transportation system to a future system? What is the interaction
between policy design and technical system design? What policy aspects should be enacted to improve
success of the transition to vehicle autonomy? How should autonomous vehicle systems and
infrastructure be designed to account for human interaction and interface with non-autonomous entities?
What strategies can achieve aggressive system-level safety objectives?

The Illinois Automated and Connected Track (I-ACT) Proving Ground facility is an effort supported
by government (Illinois Department of Transportation [IDOT] and Village of Rantoul), academic partners
(University of Illinois at Urbana-Champaign [UIUC], Northwestern University [NU], and the University
of Illinois at Chicago [UIC]), and industry (e.g., FedEx and Traffic Technology Services). Designating I-
ACT facility as a USDOT Automated Vehicle Proving Ground will enable collaboration between the
aforementioned entities to leverage the current Illinois Center of Transportation (ICT) state-of-the-art
facilities and world leading expertise in support of the innovations needed to make a safe and robust
national automated vehicle/connected vehicle (AV/CV) Transportation System a reality.
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Figure 1. Existing Illinois Center for Transportation facilities with planned automated vehicle test tracks.

Housed within the ICT test facilities, the I-ACT proving ground will enable a safe and robust platform
of laboratories, closed test tracks, urban and metropolitan road courses, urban-rural boundary road
courses, and interstate corridor testing facilities to promote a new era of a national automated freight,
passenger, and agricultural vehicle transportation system.

The I-ACT team is proposing a tiered research and development model to allow for fulfilling
immediate needs of industry and government while developing paths toward advanced research.
According to the proposed plan, the I-ACT vision is as follows:

e Tier 1: Deployment of Parking Lot (Figure 1) — Immediate opening to testing trucks and vehicles in
open space.

e Tier 2: Test Track — Construction of 1.5 miles of track encompassing primary roads utilizing different
designs of flexible and rigid pavements with a focus on freight testing.

e Tier 3: Smart Simulated City and Suburban Structures — Construction of tracks with existing built and
natural features to test more advanced features of automated/connected vehicle technology and its
communication with instrumented physical infrastructure.

e Tier 4: Real City and Highway Corridors — The use of interstate corridors and Village of Rantoul and
surroundings once in the long-term

The proposed I-ACT facility will be used to test complex systems design optimization and life-cycle
assessment (LCA) in the economic and environmental perspectives. Integrated design methods must
account for design and operations coupling between multiple distinct aspects of an engineered system
(e.g., human vs. machine, roadway vs. vehicles). Design and operations coupling refers to cases where





changing one element of a system design influences how another part of a system should be designed to
improve overall system performance, which will in turn improve and benefit operations. Holistic system
design methods can capitalize on design coupling (synergy mechanisms) to achieve new performance
levels and functionality. In particular, these advanced system design methods can help explore the
properties and tradeoffs for innovative types of systems without the benefit of design heritage.

The I-ACT Proving Ground is organized into three themes (Figure 2) to allow the comprehensive and
safe testing of automated vehicles, especially trucks, heavy equipment, and their supportive infrastructure.

Illinois Automated and Connected Track (I-ACT) Proving Grounds Thematic Areas

A. Instrumented Physical B. Cyber-Physical C. Robust and Dynamic Platform for
Infrastructure Infrastructure and Databases System Control, Operations & Planning
Al. Roads with Sensors and B1. Driving Simulator and - ) .
Communication Capabilities Pedestrian Behavioral Modeling C1. Control, Flow Stabilization, and Vehicle Platooning
| I
A2. Instrumented Vehicles B2. Human-Machine Interaction C2. Speed Management for Energy Sustainability
|

B3. Verification and Validation (V&V)
Technologies for Safety and Security
|
B4. Wireless Network Protocol Testing in
Connected Vehicle Systems

C3. Routing and Network Flow Management

C4. Shared Mobility in Multimodal Contexts

Figure 2. I’ACT research and resources to support proving ground activities by theme.

The Illinois Center for Transportation (ICT) is leading the coordinated the efforts among the UIUC,
NU, and the UIC to team up with government, industry, and other academic partners to build the I-ACT
over the approximately 100-acre testing facility. The I-ACT team is proposing to develop research
infrastructure and capacities with an agenda focused on advancing automated vehicle technologies
through safe conduct of testing to support the next paradigm of freight and passenger transportation.

I. Partnership of Proven Leaders in Transportation Innovation for Over 75 Years

The I-ACT proving ground consortium provides users access to state-of-the-art testing facilities and
unprecedented level of expertise and leadership through partnering research teams that are already
collaborating in areas of vital concern for automated vehicle research. The consortium members have
proven records in their fields and their combined knowledge covers a wide range of expertise from
transportation engineering, operations research, computer science, electrical engineering, mechanical
engineering, aerospace engineering, human factors, and urban planning. Our consortium brings together
the diverse strengths, knowledge, and experiences of our members to work toward the shared goal of
developing an automated vehicle proving ground. To accomplish this, our consortium will also draw on
and expand our many successful partnerships with public, private, academic, and not-for-profit entities, as
well as with colleagues within our universities.

University of Illinois at Urbana Champaign, Illinois Center for Transportation (ICT): UIUC and
IDOT have worked closely since the early 1940’s to be national leaders in transportation solutions related
to safety, senior citizen transportation, pavement design and structural responses, and new standards for
material durability. This partnership was strengthened with the establishment of ICT in 2005. ICT is
located on the 47-acre Advanced Transportation Research and Engineering Laboratory (ATREL)
facilities and testing grounds located on the former Chanute Air Force Base in Rantoul, IL, just 15 miles
north of the UIUC campus. In 2016, IDOT supported ICT to become an approved Illinois automated
vehicle testing and Village of Rantoul has donated another 52 acres (a total of approximately 100 acres of
space) for automated freight and passenger vehicle testing. This includes a large parking lot that has been
used to test and demonstrate automated vehicles. This recent addition will form the foundation of the new
[-ACT. Further, the Village of Rantoul has given approval to utilize select urban areas for automated
vehicle testing.

ICT has successfully completed over 250 projects in the past decade resulting in hundreds of new
expert engineers, materials, technologies, system designs, and numerous publications, presentations, and





reports to inform policy makers. This has been possible because of the interdisciplinary teams that attract
faculty from a diverse set of field from across the UIUC campus, 30 other universities, and more than 15
other industry partners. The I-ACT initiative at ICT is one such example as faculty from Aerospace
Engineering, Civil and Environmental Engineering, Computer Science, Electrical and Computer
Engineering, Industrial and Enterprise Systems Engineering, Mechanical Science and Engineering,
Geology, Education, Economics, and Illinois Applied Research Institute have joined forces to tackle
emerging automated vehicle challenges. This consortium of researchers represents world leaders in their
fields of expertise, housed in top-ranked departments.

Northwestern University Transportation Center (NUTC): Since 1954, the NUTC has been a leading
interdisciplinary education and research institution dedicated to understanding, serving, and preparing
young professionals to contribute to the domestic and international systems for the movement of people,
products, energy, and information. Faculty, students, and research staff conduct fundamental and applied
research funded by agencies such as the National Science Foundation, the National Academies of
Engineering and the Sciences’ Strategic Highway Research Program, the National Cooperative Highway
Research Program (NCHRP), the National Institutes of Health, the U.S. DOT, the U.S. Department of
Homeland Security, as well as State Departments of Transportation, particularly IDOT. The Center works
closely with the transportation industry through its Business Advisory Council, consisting of over 75
leading companies in freight, logistics, technology and finance for all modes of transportation
(http://www transportation.northwestern.edu/industry/bac.html). The Center also engages in
collaborations with consulting and engineering firms in the private sector in conducting cutting-edge
research that brings together advanced tools with practical applications. NUTC also has extensive
international cooperation links with university-based as well as government-allied research transportation
centers. NUTC and UIC faculty have a joint, active NSF Partnership for Innovation: Building Innovation
Capacity project in collaboration with Roadie, a crowdsourcing delivery firm, since 2015.

University of Illinois at Chicago, Urban Transportation Center (UTC): In addition to the NUTC
collaborations, faculty in the UTC also have also developed an integrated transportation and air quality
impact analysis tool to evaluate the chain effect of a transportation demand profile on transportation
network performance, vehicular emissions, air quality, and health exposure; and launched The Gateway
Traveler Information System (GTIS) to provide accurate and timely traffic data and information to public
and private entities. The GTIS is a collaboration with the Illinois DOT to develop a web based system that
continually collects, integrates, fuses and distributes real-time traffic information throughout the Great
Lakes Regional Transportation Operations Coalition region.

Industrial Partners: Industrial consortium partners are the driving force behind the constant redesign
of facilities as these innovators attempt to bring emerging technologies to scale through testing not
possible within their research and development units. The I-ACT team will establish an advisory board
and develop membership categories targeting a range of industries to work toward next paradigm of
passenger and freight transportation. These include auto manufacturers and automotive suppliers,
intelligent transportation and traffic control systems, transportation safety technologies, big data
management, cybersecurity, sensor technology, freight and trucking, etc. The advisory board will consist
of selected stakeholders to serve and guide research and technology development focusing on
advancement of technology and safe deployment. Initial members include AECOM, AutonomouStuff,
FedEx, HERE, IntelinAir, Scheider, and Traffic Technology Services. (Appendix D: Letters of Support-
Industry).

I1. Building a Community of Practice for National Implementation

Building an AV Community of Practice: The consortium of researchers that are driving this proposed
I-ACT proving ground bring with them a wealth of expertise, perspectives, existing safety plans, and
emerging best practices that will be a great asset to the USDOT’s new AV Community of Practice. From
studying wrong-way driving on freeways and providing recommendations to improve “smart” work zone
layouts, to helping Illinois better allocate resources for implementing safety and traffic countermeasures
and initiatives (e.g., roundabouts, photo speed enforcement), these researchers have an established history





of collaboration focused on studying driver behaviors related to major contributors to crashes on Illinois
highways. These past efforts will pave the way for an I-ACT proving ground focused on comprehensive
transportation safety and congestion management by taking advantage of automated vehicles, and on
connected vehicle-vehicle and vehicle-infrastructure. [-ACT aims to serve as a national and regional
leader for automated and connected transportation best practices under restrict and controlled safe
environment.

All research conducted by UIUC, NU, and UIC is governed by strict safety rules and procedures that
are monitored and regulated by risk management organizations at each institution. The 75+ years of
collaborative research with IDOT has also led to a vast library of transportation safety practices on topics
such as work zone safety, speed harmonization, crash reduction, to name a few. These safety protocols
change with technology and frequently result in best practices for safety, design, operation, and
deployment of new transportation technologies and practices. Many of these plans are already publically
viewable. The proposing team will share all of these plans and work with the Community of Practice to
create a robust library to share with the broader automated vehicle community. This team will also work
to develop an open platform for sharing automated vehicle testing and research data and progress
reporting that is internationally accessible coupled with the development of new standards for encoding
the diverse data sets related to emerging technologies in this field. The ICT has already established a well-
explored website (ict.illinois.edu) that is visited by more than 2 million per month from 200 countries,
where current research details and outcome of projects are shared. Quarterly reports are also distributed to
more than 6000 interested parties. This system can be expanded to ensure the development testing in
automated vehicle is shared through the web and direct publications and email with the transportation
community.

One of the largest contributions the proposing team will make to the Community of Practice is their
dissemination platform that consists of seminar series, technical workshops, planning meetings, and
annual conferences. The diverse audiences that attend these events hosted by members in consortium will
enable the Community of Practice to disseminate knowledge to fields closely aligned with automated
vehicle development as well as connect to new audiences that may have an unrealized impact in these
developments.

ICT at UIUC has hosted the Kent Seminar Series since 2006, bringing in authorities from around the
world to discuss issues in transportation engineering. With attendance exceeding 400 students, faculty,
and professionals, the weekly lectures provide an opportunity for students and guests with well-
established research portfolios to talk about the solutions they have come up with to address challenges in
the transportation industry today. The Kent Seminar Series (which is streamed in real time) will be
enhanced and directed toward the focus of the proposed I-ACT proving ground. In addition, UIUC has
hosted the annual Transportation Highway Engineering conference for the past 105 years, with attendance
at more than 1200. The annual traffic, bridge, and bituminous conferences in Illinois are also conduits to
share data locally along with the very active seminar program at NU for the industry, and the annual
Lipinski policy symposium hosted by NU to address emerging regional issues.

The researchers involved in numerous professional organizations and conferences including TRB,
ITS, etc. allows the sharing of the information. The researchers also have experience in developing
database that can be shared through the web and makes it available for other users. Such information will
be on the ICT website. The connection to these data is discussed later.

[-ACT consortium universities provide a full-spectrum of educational programs, ranging from
incumbent worker training to upscale engineering programs, from 2- and 4-year degree programs to
advanced education. This extensive educational structure provides students with a complete spectrum of
workforce education and training in advanced transportation. The following table illustrates a composite
picture of the number of graduates in the relevant programs (in civil engineering only) at UIUC, NU, and
UIC. It also includes the number of full-time faculty in transportation-related field in each institution:





IACV Associate Undergrad Master’s Ph.D. No. of Full Time
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Institution = s ||| |s|s|las|as|as|la|lalasla]|a
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UIuC 207 | 189 | 203 | 226 | 195|146 | 143 | 168 | 201 [233]| 23 | 20 | 30 | 27 | 32 111
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UIUC has well-established programs for education and outreach to elementary, middle, and high
school students. Through the I-STEM program, UIUC has built lasting relationships with K-12 school
districts in Chicago, Champaign, Peoria, Urbana, and several districts in the Chicago metropolitan area.
Selected outreach activities to attract young students to transportation include the Girls Adventures in
Mathematics, Engineering, and Science (G.A.M.E.S.)—week-long camp, designed to give academically
talented girls an opportunity to explore engineering and scientific fields through demonstrations, hands-on
activities, classroom presentations, and contacts with women in these fields. These initiatives are designed
to strengthen the future workforce, providing them with the education and career pathways needed to
support emerging intelligent transportation systems.

I11. Proven Safe Platform for Testing and Innovation

The leading motivation for autonomous vehicles is to improve traffic safety. This starts by providing a
safe environment for testing automated vehicle. ICT has an excellent record of safety utilizing its
accelerated testing facility with zero accidents since inspection over the past 15 years. [-ACT will
continue applying strict control of safety through the construction of safety measures appropriate for the
four proposed tiers of testing. The first tier is testing in open parking lot to gauge all safety requirement to
be added during the construction of tiers 2 and 3 and then implement when testing in the Village of
Rantoul as part of tier 4.

II1.1 Designated Safety Officer

John Orawiec is designated as a safety officer for I-ACT. John is an accomplished safety manager with
a decade of experience in general industry, construction, and research safety. He specializes in designing
and implementing safety management systems (OHSAS 18001), performing root-cause incident
investigations, managing complex multidisciplinary research safety, developing and delivering safety
training, auditing for OSHA compliance, and general injury prevention. Currently, John is developing
and implementing a safety management system (based on OHSAS 18001) focusing on research safety at
College of Engineering at UIUC. He has worked in the pharmaceutical industry where he provided safety
guidance for the maintenance and construction project management teams and their subcontractors. As a
safety consultant, he served multiple general industry and construction clients across the Midwest, South,
and East Coast. Previously, John received his Master of Science degree in Applied Health Science with a
concentration in Safety Management from Indiana University in Bloomington, Indiana. Mr. Orawiec’s
experience as a safety officer, past positions in industry, and his familiarity with UIUC uniquely qualify
him to be the designated safety officer for the I-ACT facility.

II1.2 Facility Safety

The main location of I-ACT proving ground includes current land operated by ICT and owned by the
Village of Rantoul and expansions to be added after land acquisitions from Rantoul to be a total of
approximately 100 acres. The proposed test tracks are shown in Figure 1 along with the laboratory and
office spaces and testing area currently used by ICT. The proposed I-ACT test tracks and facility provide
a unique opportunity for safe testing of automated vehicle technology while having the potential to
simulate a highway, city and suburban structure with built and natural features.

The proposed four tiers of testing provide the most logical testing considering safe testing of
automated trucks and vehicles: open space, track, self-contained controlled suburb environment, and
finally a city (the Village of Rantoul provides a typical authentic “city” proving ground with an added
level of safety not present in typical urban settings).





II1.3 Sharing Safety Data and Approaches

The I-ACT team is committed to share its approaches to the conduct of safe testing and safe
deployment. ICT has a long track record of developing training materials, workshops, webinars, and
technical reports disseminating the critical knowledge obtained through research through several conduits.
Some examples related to transportations safety are:

e Safety project webinar series on modified right-turn lane design, flashing yellow arrows at

intersections, pavement marking selection and installation inspection (2016)
National State Safety Engineers and Traffic Engineers Peer-to-Peer Workshop (2012)
Highway Safety Manual Lead State Peer-to-Peer Workshop (2010)
National Safety Performance Function Summit (2009)
Several webinars and reports on wide-base tire trucks
Impact of oversize and overweight trucks

Further, the human-machine interaction research at the I-ACT proving ground will also generate large-
scale databases that can be used to establish standards and serve as the basis to ensure autonomous
vehicles drive like safe human drivers. Unhuman-like behavior of autonomous vehicles may cause
unnecessary confusion or even aggression by human drivers. By allowing autonomous vehicles to learn
from a large number of safe human drivers (possibly via machine learning and a large amount of video
data on the driving environment and corresponding vehicle control data), this approach is expected to not
only significantly shorten the training process for autonomous vehicles, but also create more human-like
driving behaviors that accommodate passengers’ acceptability of vehicle operation (e.g., riding comfort).

II1.3 I-ACT Approach to Safety

The I-ACT is dedicated to protecting the environment, health, and safety for all those who work or visit
the facility as well as protecting our community. This is accomplished through creating a safe and secure
workplace; maintain a respect for the environment; and respect and adhere to all applicable laws,
regulations, and local, regional, and national safety requirements.

The facility will be managed by the ICT director. The safety officer will be reporting directly to the
director and will be responsible for the overall safety and security measures of the [-ACT operation and
technology deployment, overseeing the engineering work at I-ACT and working with engineers to ensure
that all safety and security measures are implemented. A safety manual of I-ACT will be created and
shared with all testing entities. The safety officer will also coordinate with the Village of Rantoul and
IDOT to ensure that local and regional safety regulations are implemented. This will be accomplished
through regular quarterly meetings; especially, to coordinate the testing in the Village of Rantoul and
possibly on I-72.

Testing of new safety measures is an important part of the I-ACT research plans as presented under
V1.2 section A.2. In addition, safety failures from software occur because of errors in coding
(verification), errors in matching requirements to applications (validation), component problems and
failures, and because of malicious manipulation. A sound safety program will give strong attention to
these risks. UIUC has strong efforts in all of these areas, demonstrated through applications in the
aerospace, energy delivery, and healthcare sectors, among others. We expect to build on this experience at
the proposed I-ACT proving ground. One of the distinguished features of I-ACT is the ability to store,
analyze, and secure very large volumes of data generated during experiments.

Software-Defined Networking (SDN) will be used to guarantee that stringent timing constraints for
safe data transfer are met and also ensure prioritization of traffic in such systems. Coupled with the global
view of the system provided by the use of SDNss, this allows managing the system better and also
responding to unusual events (faults, denial of service attacks, etc.) in a more holistic way that could
affect the safety during testing.





IV. A Robust Platform for Research, Applications and Data Sharing

IV.1 Authorized State and Local Sites for National Implementation

We have already secured the support of the Illinois DOT, Sandia National Labs, UIUC College of
Engineering and Village of Rantoul to establish I-ACT (4ppendix C). We will continue to work with the
local and state entities as well national agencies to conduct the needed research to advance and employ
automated vehicles.

IV.2 Research and Resources to Support Proving Ground Activities

While automated vehicle technologies hold the promise to substantially improve traffic safety and
reduce traffic congestion, fuel consumption and emissions, there exist a variety of open questions and
issues. The proposed I-ACT proving ground will help transportation agencies, the industry, and the
general public address challenging research questions related to the planning, design, and operations of
automated transportation systems. The research and resource available to I-ACT is illustrated in Figure 2
and details are provided below from the ground up:

A. Instrumented Physical Infrastructure

Al. Roads with Sensors and Communication Capabilities: With the entrance of autonomous and
connected vehicles into the market, roadway infrastructure can be adapted to enhance the efficient and
safe movement of all vehicles. Future roads will provide major benefits if they are interactive and
compatible to accommodate automated and connected vehicles. I-ACT will incorporate traffic conditions,
vehicles, and roadway infrastructure as part of a sustainable and interactive roadway ecosystem. The
interaction between the components of this ecosystem will consider the safety and convenience of users,
efficiency of vehicle movement, performance of roadways, and robust response to system problems or
failures, while potentially harvesting energy from vehicles’ movement to powering sensors and roadway
lights. A paradigm shift in the way roadways are currently designed, constructed, and operated requires
transformational changes that include advanced research and collaboration among industries (automotive,
information technology, and roadway design and construction). The pavement of the Smart Road in
Virginia was designed and instrumented by a member of the research team in the late 1990s and became a
great success, illustrating how roads can facilitate mobility while simultaneously maximize motorists’
safety and roadway durability. The I-ACT will further utilize state-of-art information and sensing
technologies to advance the state-of-the-art and state-of-the-practice in pavements.

The I-ACT will have embedded instruments into the roadway for vehicle guidance testing, as well as
for real-time measurements of vehicular and environmental response using cost efficient wireless sensors.
This allows testing of passive and proactive control systems on automated vehicles (trucks, buses, and
passenger cars) that interact with other vehicles and with conventional road infrastructure (roadside
features, safety devices, and the road surface). In-vehicle devices include those developed by Google,
Audi, Bosch, Tesla, Mercedes-Benz, etc., for adapting to extreme and rapidly changing weather
conditions (rain, snow, ice, fog). Examples of active sensors include RFID and multi-functional
piezoelectric sensors embedded into the roadway. The condition of the roadway will be monitored
through real-time data provided by the embedded sensors.

The roadway system will also include wireless telecommunication system features that allow at least
the following: (i) sufficient WiFi bandwidth, GPS, and crowd sourcing capabilities in an integrated multi-
user contested environment to ensure safety of the vehicles and their passengers under even system-wide
emergencies (crashes down the road, congestion, road construction, re-routing etc.); AV/CV situational
awareness and autonomy, as well as passenger travel information interfaces (e.g., smart phone apps), in
real-time and on a large scale.

The I-ACT will also be used to examine innovative construction material combinations that can be
rapidly batched and retrofitted into existing roadways, e.g., narrow-width inlays containing carbon-fiber
reinforced and conductive or magnetic aggregates, which will be actively sensed by autonomous vehicles
and will assist in vehicle movement guidance. Innovation of such materials can be for using them as heat
sinks as well as for energy harvesting. The I-ACT can be used to test materials for long-term durability,
with the goals of achieving near-zero maintenance during their service life and resilience over a range of





ambient environmental conditions (e.g., extreme weather conditions, day and night). Machine learning
techniques will be used to study and predict physical performance and deterioration rates for sensor-
equipped roadway surfaces. Illinois is uniquely positioned to test the roadway materials, especially with
its accelerated paving testing (APT) machine (the largest movable APT in the world), and to conduct
robust evaluation. The ability for roadway systems to wirelessly charge electrical trucks/vehicles passing
on the road will also be tested.

A2. Instrumented Vehicles: The I-ACT can be used to test fleets of automated trucks, buses and
passenger cars that are equipped with real-time vision, location awareness, intelligence, and other sensing
modalities. -ACT researchers have developed key enabling technologies for AV, including geometric
localization, 3-D environment mapping, and visual analytics and understanding for real-time mobile
vision. The capabilities of instrumented vehicles, based on computer vision sensing and data analytics,
can allow automated detection of (i) low-cost high-quantity highway assets; (ii) pedestrians, other
vehicles, and bicycles; and (iii) ambient environmental conditions. Common algorithms for vision-based
navigation are structure from motion and simultaneous localization and mapping. This simulation
capability can be used for robust verification and validation at [-ACT.

Trucks/vehicles using the [-ACT will be equipped with wireless interconnected data storage
capabilities that serve as a large-scale distributed information cache. It is possible for vehicles to notify
each other of obstacles, road conditions, accidents, and other safety concerns. These notifications will be
integrated seamlessly with each vehicle’s own sensors and safety protocols. Data fusion between vehicle
sensors and external information is a paramount problem that will be addressed in order to safely direct
each vehicle and manage driving behavior. A communication network infrastructure and architecture
capable of absorbing vast new data demands are likely to be created by autonomous cars and trucks. To
this end, I-ACT researchers have developed successful products for commercial WiFi and distributed
control systems and solutions based on computer vision and remote sensors.

To enhancing collision avoidance and crash safety for automated vehicles at [-ACT, tests will include
electrified vehicles with instrumented electrical actuation sensors that allow fast emergency response on
time frames of tens of milliseconds, faster than human reaction. Capabilities in this direction include four-
wheel steering and thrust vectoring, active crumple zone configuration, active suspensions that optimize
contact points, in addition to predictive defensive driving in adverse weather or other situations.

B. Cyber-Physical Infrastructure and Databases

B1. Driving Simulator and Pedestrian Behavioral Modeling: Automated driving changes not only
human driving behavior but also the travel decision making process. Next-generation transportation
systems will not be operating in 100% autonomous or 100% connected environments for at least 20 years.
Dealing with mixed traffic, with varying levels of vehicle connectivity and autonomy is essential to any
significant introduction and penetration of relevant technologies. The change of driving behavior will
impact the design of the automated vehicle system that further impacts travelers’ adaption as well as the
system performance. To achieve these platforms, the simulator and biosensors in the lllinois Simulator
Laboratory (ISL) will be used to investigate the factors that impact drivers’ decisions to take over driving
tasks, to optimize in-vehicle alarm systems to inform drivers to take over, and to quantify the
psychological effect of autonomous driving. This will allow us to hit the ground running in translating
concepts and technological advancements from our prior research to the domain of intelligent vehicles
and infrastructures. The ISL Driving Simulator is based on a KQ Hyperion (now DriveSafety) driving
simulator. Built on a full-size General Motors Saturn automobile, the simulator surrounds the vehicle
occupant with multiple projected images driven by a constantly upgraded visualization cluster.
Spatialized sonification and visual and haptic feedback are integrated into the software for research in
human-automobile interactions. Head and eye tracking information from a three-camera SmartEye system
provide time-stamped data synchronized with the visuals generated in the simulator. This will be a key
tool to investigate human factors issues in mixed traffic.

In addition, the proposed I-ACT proving ground will leverage the existing 3-D room-sized immersive
environment to investigate behavior pedestrians and bicyclists in automated transportation systems. Data
from experimental tests will shed light on this critical factor. Differences in pedestrian behavior in





different contexts with varying degrees of connectivity and autonomy will be captured through behavioral
models, providing essential information for device design, alert systems, and other countermeasures.

B2. Human-Machine Interaction: To account for traffic collision avoidance in dynamically evolving
circumstances, optimal control solutions can be created to emphasize safe strategies and to test the
emerging human role in AV/CV scenarios. The Advanced Controls Research Lab funded currently by
NSF’s EAGER program to develop a human-centered robotic system design framework that aims to
provide an environment for the safe use of aerial and ground robots (including automated vehicles) in
congested urban environments. Virtual reality simulations that gauge pedestrian comfort in human-robot
shared spaces will be tested.

It is essential to ensure that enhanced autonomy does not have unintended consequences associated
with decreased human situational awareness or a decreased ability to intervene manually in unanticipated
situations. The facility can be used to test human performance compared to autonomous vehicle decision-
making systems in ways not possible in a physical facility. Research programs at UIUC has been
supported by NASA for some 25 years to focus on human factors and achieve safe and effective human-
automation in highly automated aviation contexts.

A key focus is to ensure that safety and efficiency benefits brought by increasingly sophisticated
control automation and system autonomy are not accompanied by unintended risks and safety or
performance decrements associated with reducing the role of humans in the control loop. These include
issues of over-trust in automation, complacency, loss of situational awareness and related phenomena.
Concepts dealing with human acceptance and safe interaction with autonomous vehicles and smart
infrastructures can also be designed and evaluated. This includes mixed human and autonomous vehicles
traffic scenario testing; human-autonomous system interactions; vehicle-human-vehicle awareness
testing; hybrid human-autonomous system testing; and virtual reality performance test tracks.

B3. Verification and Validation (V&V) Technologies for Safety and Security: Autonomous systems
will have large-scale computing requirements (even current automobiles have multiple processors running
tens of millions of lines of code). This complexity exposes a variety of attack surfaces —both on individual
vehicles and on infrastructure components. Malicious actors can cause significant damage to the vehicles,
the humans riding in them or even the environment by attacking such systems. System damage caused by
weather or other problems can also have operational consequences. Unlike regular security threats
(adversaries stealing data for instance), attacks against such systems must be cognizant of the safety as
well as the cyber-physical issues inherent in such systems.

Creating a set of regulations or standards is not sufficient. Manufacturers need to be provided with a
path to meet these regulations. They need to be provided with tools, processes, trained people, to prove
out software surety and meet these regulatory standards. For example, autonomous cars are canonical
examples of cyber-physical systems (CPS) with complex software interacting with physical processes.
Verification is the problem of finding bugs in a CPS or showing that the system meets a given set of
requirements (regulations). I-ACT partners have had several breakthroughs that enable their algorithms to
verify (for the first time) CPS models with complex nonlinear dynamics and software-based decision
making, including one of the first examples of formal verification of an autonomous vehicle module. An
example is a software tool that has been used effectively to analyze powertrain control systems from
Toyota. This approach works with black-box systems, with no need for details.

The I-ACT will come with a set to baseline vehicles on which researchers will build their control and
coordination algorithms (e.g., platooning or coordinated adaptive cruise control). The V&V tools can be
integrated with the baseline vehicles and the physical environment, in ways that allow data traces from
experiments to be used automatically by the V&V tool to i) help find design bugs, corner cases, and
unsafe behaviors; ii) guarantee safety; or iii) suggest new testing conditions. In addition, V&V can be
implemented for developing the certification of speed and vehicle spacing.

Electrified and automated vehicles impose unique challenges for cybersecurity. In addition to known
cybersecurity issues, some concerns need to be addressed such as the following: i) inverters and chargers
in electrified vehicles have internal control settings and firmware. Some settings are relatively sensitive





and major problems can be created with relatively stealthy changes or small errors; ii) energy levels are
high and systems are extensive and complex. Circuits like battery management, charger billing,
implementations of traction control and stability, and many others provide vulnerabilities beyond securing
V&V and communication protocols; iii) in some intentional operating modes (e.g. rapid acceleration), the
operating conditions are difficult to distinguish from fault conditions, complicating safety and protection;
iv) In typical electric drives, full torque capability is available across the spectrum of operation, from
stopped and full forward speed to full reverse speed. Often software limits must have precedence over
mechanical limits to maintain safe conditions; v) batteries are always energized, vs. internal combustion
vehicles being de-energized when parked. In a vehicle with a substantial battery pack, there are
vulnerabilities in battery management and charging circuits in ways that cause trouble even in parked
vehicles; and vi) vehicles with an active grid interface introduce vulnerabilities linked to known
challenges in utility systems, and energy flows from the grid can be manipulated in harmful ways.

B4. Wireless Network Protocol Testing in Connected Vehicle Systems: For connected vehicle
systems, the wireless telecom system design features play a critical role in the effectiveness of traffic flow
related measures. Beyond simply testing the wireless system from an integrity and security perspective,
the facility will support research into testing its impact on traffic performance under different types of
designs, controls etc. This is especially important for strategies relying on V2V communication for real-
time traffic management, such as the FHWA’s INFLO program (Speed harmonization, queue warning,
and coordinated platooning).

Recent simulation work conducted at NU, combining telecom message transmission in ad hoc mobile
networks with moving traffic flow under varying degrees of congestion, has demonstrated the critical role
that telecom protocols and design features play in the effectiveness of these systems. The I-ACT will enable
field testing of these essential aspects for the success of connected and automated vehicle systems.

C. Robust and Dynamic Platform for System Control, Operations, and Planning

C1. Control, Flow Stabilization, and Vehicle Platooning: Traffic experts have known for years that
the variability of the rate at which vehicles pass a location upstream of a bottleneck increases with the
distance from the bottleneck. On a congested freeway, a slight deceleration of one vehicle may force
many following vehicles to slow down more abruptly, which can often build to stop-and-go traffic
(instead of smooth driving) or even gridlock. This instability phenomenon incurs significant driving
discomfort, travel delay, extra fuel consumption, increased air pollution, and safety hazards. The use of
automated vehicles holds promise to effectively mitigate or even eliminate such stop-and-go
phenomenon. The I-ACT will seek ways to establish an integrated methodological framework by
formulating system dynamics equations for network behaviors and system operational factors (e.g.,
information mechanisms) of vehicle-following traffic. The I-ACT will be used to answer questions such
as: how should these distributed V&V controllers be designed and operated in a robust and safe manner?
Also, as the platoon changes its dynamics (e.g., new and diverse vehicles enter and leave), how does the
overall controlled behavior of the system change? How should the V&V controllers adapt to new
information, if available and if useful, in order to maintain acceptable performance and safety levels? A
new set of robust stability analysis models, stability conditions, and stabilization strategies that account
for various nonlinear, stochastic behavioral and operational factors will be created to examine stability
and coordination problems. Preliminary investigation has shown that the proposed strategies can be very
effective in terms of “smoothening” traffic and bringing in strong economical, energy and environmental
benefits. I-ACT will be used to in-situ validate these models.

Vehicle platooning is the proverbial low hanging fruit when it comes to increasing capacity and safety
of trucking fleets. Several technologies are available to achieve this purpose, with varying technical
specifications in terms of autonomy. [-ACT researchers have developed algorithms for distributed path
generation, path following and coordination that allow for multiple vehicles to accomplish common
missions and modify their paths on the fly during the mission, avoiding possible collisions. Although the
framework is currently being developed for aerial vehicles, it can be adapted to ground vehicles. Stability
and robustness of the developed algorithms can be tested at I-ACT to enable V&V of these technologies.
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C2. Speed Management for Energy Sustainability: A key opportunity afforded by autonomous
transportation is to substantially reduce the energy and emissions footprint of the transportation section by
incorporating energy efficiency as an explicit objective in vehicular navigation and removing energy
inefficiencies arising from sub-optimality of humans as drivers. This endeavor requires development of
fuel consumption and performance models at two different levels of detail.

The I-ACT will allow fine-grained dynamic vehicle models to be developed that characterize energy
and performance dynamics in sufficient detail. Energy consumption of vehicles depends on details of
dynamic operation and performance. Although static energy maps are often used to predict energy
consumption, many subsystems, especially electric drives, respond on time scales much faster than one
second and do not function in steady state during many phases of driving. Dynamic models are important
to examine the relationships between automated vehicle control and energy consumption. Dynamic
models will be used for accurate characterization of vehicle energy flows, as well as to develop superior
control strategies that minimize fuel consumption of vehicles. A combination of virtual reality and
hardware is vital to use and validate dynamic models.

The I-ACT will allow macroscopic models to be developed that enable prediction and optimization of
vehicular fuel consumption during navigation, given only a high-level characterization of road surfaces,
routes, and expected traffic conditions. Models for vehicular fuel consumption that accommodate physical
parameters of vehicles, parameters of roads, parameters of traffic regulators (such as locations and timing
of traffic lights and locations of stop signs) and parameters of the real-time state of traffic, such as degree
of congestion, have been contributed by members of the research team at UIUC. These models were used
to develop accurate fuel consumption predictions for vehicles, making it possible to optimize their overall
fuel cost. As an example of such optimization, a vehicular navigation service was developed at Illinois,
called “GreenGPS,” that finds fuel-optimal routes for drivers, customized to the parameters of for their
individual vehicles. It was shown that fuel-optimal routes may differ from both the fastest and shortest
routes because fuel consumption is a function of time, distance traversed, and details of the driving cycle
(in addition to terrain, environment, etc.), which makes optimizing time or distance alone insufficient. In
an evaluation of this service based on approximately 30 cars, it was shown that fuel savings of 10-20%
can be achieved with GreenGPS compared to today’s standard navigation options (e.g., Google Maps).

Systems such as GreenGPS may become an integral part of tomorrow’s automated vehicles. A fuel
optimization service for automated vehicles can influence selection of routes and control other navigation
parameters such as vehicle speed, acceleration, and gear selection. It may be informed by sensors in its
own vehicle, but can also leverage data from other vehicles as well as data from infrastructure (such as
timing of nearby traffic control devices) to further improve its path planning and other navigation settings
(velocity, acceleration, gear selection, etc). The I-ACT will be fitted with a capability for experimenting
with smart algorithms that control fuel consumption in tested vehicles both to develop improved energy-
saving driving modes and to test the savings in realistic road settings.

C3. Routing and Network Flow Management: As various business models emerge in association with
autonomous transportation, all will require the ability to solve new classes of fleet management and
vehicle routing problems while taking into account rigorous safety expectations. This is relevant for both
cars and trucks, as well as hybrid transit vehicles. [-ACT provides an opportunity to deploy and test such
fleets, operational strategies and business models in a live context. This is directly relevant to the future of
public transit in low-density communities as well, as is currently explored in ongoing research at NU.

The I-ACT facility will be able to accommodate many classes of traffic interactions, merge lanes, and
variable densities of traditional and autonomous vehicles. Put briefly, the routing aspects of autonomous
trucks and vehicles will be addressed, in the presence of human drivers and a wide range of situations and
obstacles. First is to solve the macro level problem of what safer routes these autonomous vehicles should
take given their origin-destination pairs, considering also a sense of urgency or safe arrival time
expectations, and range based on energy storage, especially for electric vehicles, and to do this in a
manner that achieves a higher level of safety than is possible with any human driver. The macro level
problems aim to “prescribe” routes such that the vehicles do not congest specific segments of the
transportation network and other objectives are met subject to constraints of time and range, while
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simultaneously avoiding unexpected safety challenges. Active communication and negotiation between
vehicles helps with the solution to this problem. Each vehicle will negotiate with the other to ensure that
we have a solution that is (i) safe (and guarantees no crashes or deadlock), and (ii) consistent with the
price that each agent is willing to pay the other(s) for preferential use. Each vehicle must be able to avoid
hazardous situations when negotiation is not possible. The broader objective is to provide efficient, quick
routing that achieves or exceeds commercial airliner safety levels.

In addition, I-ACT will allow other strategies to be tested. It is proposed to study the feasibility of
improving operational efficiency of urban freight delivery fleets by using personal signal assistant (PSA)
technology, and predicting real-time signal-induced delay in urban areas using crowdsourcing data
collected from PSA users. The core innovation is a freight eco-router (FER) powered by enhanced PSA
technology, a software application that targets urban express freight delivery. PSA technology will be
further developed to predict queuing delays at intersections, with location and operational data collected
from users. Express delivery trucks will be used as probe vehicles in the planned pilot studies. FER plans
routes and speed trajectories for truck drivers in real time, subject to a comprehensive set of safety
requirements, seeking to minimize a combined cost of time, fuel consumption, emissions, and reliability.
It uses a novel eco-routing algorithm that takes into consideration predictive signal timing information
and turning-specific delays and queuing at intersections on candidate routes; and on-board diagnostic
(OBD)-based vehicle operational conditions such as instantaneous speed, acceleration and engine status.

C4. Shared Mobility in Multimodal Contexts: Automated vehicles bring in new paradigms of next-
generation mobility service that combine the flexibility of automobile driving and the efficiency of transit
service. For example, systematic ride-sharing service can be provided when the vehicles are operated
autonomously. If massively used, such systems could significantly increase car occupancy and therefore
reduce the vehicle-miles traveled per person-trip. Such services will also motivate a broad emerging
industry (imagine a new app store for people commuting in autonomous cars). The I-ACT platform will
lend itself in testing components that support new capabilities. At I-ACT, we can explore how wireless
network infrastructure needs to change, what kind of person-to-person messaging and social networks
emerge, what kind of advertisement models will emerge, whether new kinds of gaming platforms emerge,
and, in general, how people will use time freed up by vehicle autonomy. These developments will build
on ongoing research at NU and [I-ACT consortium members.

Similar revolutions will also be tested in related domains. For example, while creative ideas for real-
time parking management have emerged over the past decade, the emergence of autonomous and
connected vehicles holds promise to bring a revolution to this field; e.g., by eliminating unnecessary
vehicle circling (while looking for parking) and at the same time minimizing the need for parking spaces
(even when some of the traffic is composed of human drivers). The I-ACT facility will develop an
integrated parking management system which consists of state-of-art information infrastructure and
advanced mathematical models that work together to efficiently and equitably allocate parking resources
in real time. Dynamic performance-based pricing models will ensure that convenient spaces are always
available at equilibrium market prices, while the network of sensors and informatics will facilitate
reservations and transactions. Preliminary investigation has shown that this new parking management
system will eliminate almost all circling for parking, resulting in significant reduction in side effects such
as traffic congestion and vehicle emissions, and significantly reduce parking space needs. Prototype
development and field testing will be pursued as part of the proposed work plan.

IV.3 I-ACT Education Program

Although automated transportation systems are still in their infancy, the pace of technology
development is unprecedented. This is powered not only by the traditional transportation industry, such as
auto makers, but also by the investment put forward by the IT industry such as Google, Microsoft, Uber,
etc. Advanced transportation is a rising industry, and the need for a skilled workforce trained in these new
technologies is rapidly emerging. This need exists for technicians as well as engineers. Current
curriculum in traditional transportation engineering programs, however, cannot meet the needs of the
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future workforce. Students must be equipped with modernized course offerings and hands-on training to
accommodate new technologies and provide them with forward-looking technical skills.

Automated transportation systems will take advantage of the established transportation engineering
program in UIUC, NU, and UIC. Unlike most programs, these transportation programs focus on next-
generation transportation systems. Surrounded by top-notch engineering programs and having access to
industry partners, the transportation programs have potential to cultivate future transportation leaders and
innovators equipped with the necessary skills.

The consortium of researchers will enhance its degree-granting programs by developing a new course
on connected and automated transportation systems that will be co-taught by consortium faculty
members, bringing together researchers’ knowledge on traffic dynamics, traffic control, vehicle
dynamics, ad-hoc wireless networks, and field experiments. As far as we know such a course does not
exist anywhere in the country, while the current trend of increasing automated vehicle suggested that the
industry will demand engineers with such interdisciplinary knowledge in the near future. As planned, the
course will include topics like car-following dynamics and connected cruise control design, Markov
processes and delays in wireless ad-hoc networks, and experimental implementation. The course will
include a hands-on project where groups of student have to design a connected vehicle application and
implement the corresponding algorithm.

Researchers will also work on developing a scaled connected and automated vehicle testbed in the
laboratory scale, which will provide test platforms for students to gain hands-on experience for automated
vehicle technology development, test, and validation. These types of scaled vehicles can also be mixed
with regular scaled vehicles to simulate scenarios of a mix of low-fidelity and high-fidelity vehicles,
which will reflect the transition period before all vehicles are connected.

The partner universities will also develop a credentialing program for technicians to address the skills
necessary to work within the rapidly advancing field of automated transportation systems. A blended
learning approach consisting of extensive online learning and resources coupled with campus-based
sessions that highlight critical thinking and problem-solving related to real-world case studies from
industry-based partners will be established. Engineering professionals will serve as project managers of
students placed in embedded systems test engineering practicums and/or other experiential learning
practicums. Course credit will be awarded for these practicums. Industry partners may also provide
internships students who wish to work on connected and automated vehicles related research projects.

IV.4 Disseminating Results

All I-ACT proving ground faculty, students and staff will uphold the UIUC mission to “transform
lives and serve society by educating, creating knowledge and putting knowledge to work on a large scale
and with excellence.” The I-ACT will disseminate results through monthly presentations available to the
public. This has been already done as a weekly seminar at ICT. In addition, UIUC and NU have several
successful annual conferences in transportation. Annual meetings will focus on automated vehicles.
Regular webinars will be organized to share projects’ status and relevant data with the research and
practitioner’s community so testing results will be disseminated to the academic, public, and private
sector participants. A website will be developed to publicize activities conducted within the I-ACT
proving ground and housed in the already well-publicized ICT web. Research reports and publications,
web briefings, brochures, and newsletters will be featured regularly on the website. I-ACT will employ
social media channels to announce its latest news and research updates. The number of new technologies,
procedures and policies, standards and design practices influenced by results of the I-ACT objective tests
and applied by organizations; the number of media stories referencing I-ACT testing; the number of
newsletters and press releases, and the number of visits to the I-ACT web site will serve as performance
measures that will be used to measure the effectiveness of consortium technology transfer activities.

V. Comprehensive Facilities to Meet Future Transportation Needs

V.1 Existing Facilities
University of Illinois at Urbana-Champaign, Illinois Center for Transportation: Advanced
Transportation Research and Engineering Laboratory’s (ATREL) goal is to provide high-quality
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education and research in transportation and to advance the state of knowledge by developing innovative,
economical, and reliable technologies for airport, highway, and rail systems. The complex includes
67,000 square feet of laboratories, including equipment to evaluate connected vehicle and vehicle sensing.
Most recently, UIUC was awarded a USDOT University Transportation Center, led by University of
Michigan. This effort is fostering the development and implementation of advanced technologies in
AV/CV at ICT’s ATREL facility through the addition of 52 acres of land for automated vehicle research.
ATREL is staffed and equipped to accommodate the investigation of a wide range of projects from basic
science and theoretical research to full-scale field testing and transportation infrastructure evaluation,
including pavements, bridges, railroad traffic, and transportation systems. The lab is AASHTO accredited
in the categories of several testing. ATREL houses many state-of the-art laboratories and unequaled
equipment, such as the Accelerated Transportation Loading Assembly (ATLAS), which can evaluate full-
scale transportation systems subject to real-life traffic and environmental conditions. The system is
capable of simulating aircraft, truck, or rail traffic distributions, testing all types of pavement systems, and
applying load levels exceeding those of highway and airfield limits.

Northwestern University Transportation Center: NUTC is located in Chambers Hall in Evanston,
Illinois, which is home to NUTC administrative offices, conference rooms, transportation computing labs,
graduate student space, and a conference center for executive and distance learning and executive
meetings. The computer labs include the Dynamic Network Traffic Simulation and Management
Laboratory, housing high-power servers and computing facilities, a configurable LCD video display
system, and software tools for network analysis, traffic simulation, state estimation and prediction as well
as optimal routing and control algorithms.

NUTC also manages the Center for the Commercialization of Innovative Transportation Technologies.
The Center identifies and funds research on novel technologies with promising potential for application in
the short to medium term by transportation agencies and companies.

University of Illinois at Chicago Urban Transportation Center: The UTC’s Research Laboratory
(Translab) consists facilities for travel forecasting methods, survey methods, freight modeling, air quality
and emissions modeling, transit planning, and traffic assignment problems. The UIC Artificial
Intelligence Laboratory will also be utilized by I-ACT users to support applied intelligent systems
projects for solving real-world problems (e.g., improving the utilization and efficiency of existing
roadway transportation systems using information technology).

V.2 Designated Point of Contact

The I-ACT proving ground team consists of a number of researchers who are national and
international leaders in their field. The team will be led by Professor Imad Al-Qadi, Founder Professor of
Engineering at UIUC, founding director of ICT, and the director of ATREL. Al-Qadi is an internationally
recognized leader in pavement mechanics, rehabilitation and preservation, flexible pavement materials,
sustainable materials, and LCA. He has authored or coauthored more than 600 publications, more than
300 of which are fully-refereed papers. He has served as the principal investigator on more than 120
projects sponsored by various federal, state, and international agencies and industry and has managed
more than 230 projects sponsored by ICT.

As ICT director, Al-Qadi has grown the UIUC- Illinois DOT partnership and grown the ICT portfolio
to include 54 research projects per annum, partnerships with 26 universities and 14 organizations across
the nation, including more than 140 researchers, and innovations for transportation education, workforce
development (supporting more than 370 graduate students and many undergraduate students in the past
decade), technology transfer (hosting weekly seminars and more than 30 short courses annually attended
by more than 1400 engineers) and research activities.

Dr. Al-Qadi will work with an executive committee consisting of representatives from the major
university consortium members, including Dr. Peter Nelson, Dean of the Engineering School at UIC, Dr.
Hani Mahmassani, Director of the Northwestern University Transportation Center, and Dr.Yanfeng
Ouyang, Associate Director for Mobility at the Illinois Center for Transportation.
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V.3 An Open Data Sharing Platform to Support Multiple Users

ICT has been working with many researchers over the years and ATREL has been used by many
researchers to perform their work. Weekly meeting is usually conducted to study the proposed plans of
using the facility and the work is planned according to several criteria including the urgent need, the
compatibility of the facility, coinciding with I-ACT overall vision, the level of impact, among others.
Two types of tests will be conducted: Tests that will have data readily available for sharing via our
website as indicated earlier, and tests that will be temporarily confidential pending system development to
ensure the success of product development and deployment.

V.4 Facility Implementation Timeline

The I-ACT will be built on four stages (tiers) as depicted in Figure 1. Stage 1 has already been built
and is a large 15,000 ft* parking lot. This facility will be used for initial testing of automated vehicle.
During that time, the second test track stage will be constructed as an approximately 1.5 miles of primary
road comprises of various pavement surfaces and has embedded sensors for measuring vehicular response
and communicating with automated vehicles during testing. I-ACT will focus in Stage 2 on testing
automated trucks, although passenger vehicles can be still tested. In addition, these roads will cross lands
to be used for testing automated equipment such as construction and farming equipment. Stage 3, Smart
Simulated City and Suburban Structures, will be the authentic “city” proving ground that included various
features of a neighborhood including intersection, and sidewalks. Stage 4, Real City and Highway
Corridors, will make sue of interstate corridors and Village of Rantoul and surroundings. Plans for Stages
2,3, and 4 will be ready by 1/1/2018 along with plans for construction.

V.5 Existing Testing at ICT/NUTC Facilities

UIUC, NU, UIC researchers have been working with many government and private industry entities
over the past two decades including the NCHRP, FHWA, FAA, Michelin North America Inc., Illinois
State Toll Highway Authority, NSF, AFOSR, Toyota, AFRL, Intel, USDOT, Caterpillar, Seagate, Army
Research Office, NASA, John Deere, Draper (Charles Stark) Laboratory Inc, DOE, Motorola, Rolls
Royce, ONR, and Samsung among others.

VI. Proven History of Regulatory Adherence

ICT has created an excellent partnership with IDOT through several steps to ensure sharing of
information and proper management. I-ACT plans publishing regular quarterly report (shared on website
for public review) for all projects and administrative tasks, weekly conference call for administration with
partners, monthly face-to-face meeting for the managing teams, including the safety officer, and a
monthly conference call or face-to-face meeting between leadership of involved entities. In addition, a
yearly meeting of the executive board. Checks to ensure adherence to regularity will be implemented.

In addition, regular meetings between the I-ACT safety officer and Village of Rantoul will take place
on a monthly basis to ensure that safety regulations are followed and to abide by local rules. Similarly,
such meetings will be conducted with IDOT to ensure that IDOT and NHTSA regulations and laws are
carefully followed. Given the excellent relationship with Village of Rantoul and IDOT, and the regular
meetings already in place, the implementation of such plans will be easy and appropriate.

VII. Closing Statement

Designating the I-ACT proving ground will unveil a new era of national automated personal and
freight mobility facilitated through a safe and robust platform of laboratories, closed test tracks, urban and
metropolitan road courses, urban-rural boundary road courses, and interstate corridor testing facilities.
The proposed I-ACT Proving Ground is positioned to enable and accelerate the development and
deployment of automated trucks and vehicles; ensure safe and efficient freight and transit operations; and
maximize public benefits by leveraging connected vehicle technologies. The consortium of researchers
leading the I-ACT is pushing the envelope in science and engineering, advancing automated vehicle
technologies through safe testing. Building on the expertise of these renowned field experts, the I-ACT
proving ground will definitely be well-equipped to lead the next revolution in roadway safety.
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Introduction

The International Transportation Innovation Center (ITIC) is a 501c3 non-profit organization
headquartered in Greenville, South Carolina, with the mission to build a network of open and closed
testbeds of national and international scale to develop and validate technologies that support connected,
automated and zero-emission driving. ITIC offers automotive OEMs, automotive suppliers, information
and communication service providers, utilities, research organizations and start-ups a variety of services
that help build an ecosystem of on-demand mobility services for multi-modal transportation systems to
master strategic challenges that come with more connectivity, more automation and more electrification.
ITIC is affiliated with the South Carolina Technology & Aviation Center (SCTAC) which is an agency jointly
governed by the City and County of Greenville. SCTAC manages a 2,600 acre business park - one of the
largest industry parks in South Carolina which also includes the operation of a FAA certified airport.
To meet its mission, ITIC is redeveloping about 600 acres of the 2,600 acres of SCTAC property into a
closed testbed for advance mobility solutions considering all aspects of Automated Vehicle (AV) testing.
The key element of this development is an inactive airport structure, which includes a one mile long and
300 feet wide runway. The masterplan for this redevelopment was designed by the engineering company
Tilke, which has a long history in designing Formula 1 race tracks and automotive test tracks, with a
special focus on surpassing the highest levels of safety standards.

In addition to developing a closed testbed for advanced mobility solutions, ITIC provides an ideal
environment to combine closed testbeds with open testbeds as well as public road testing. Within the
SCTAC business park grounds, ITIC can offer a large variety of road configurations to be used as an open
testbed. Moreover, the open testbed capabilities can be further augmented by open testbed pilot zones at
CU-ICAR, or downtown Greenville or at I-185 which are outside the business park area but within close
proximity to ITIC.

The masterplan for ITIC developed by Tilke Engineering combines elements of R&D testing, driver’s
training and technology demonstration. ITIC is designed as a shared facility which can be used by different
stakeholders of the transportation and mobility ecosystem in particular with respect to the regional
automotive cluster.

The formation of ITIC in Greenville has been influenced both by the limitation of local testing capabilities
of automotive stakeholders as well as by the creation of automotive research and education activities in
the State of South Carolina.
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From a local perspective, ITIC has developed strong relationships to the OEMs and Tier One companies
with a manufacturing and engineering presence in the Southeast to offer the option of a shared testing
facility that can provide an infrastructure in size and quality that companies may not be able to implement
individually. Investments into smart grid infrastructure to evaluate new charging options as well as into
intelligent communication and network infrastructure can be cost-prohibitive for individual companies
and require partnering.

South Carolina has built a substantial automotive ecosystem over the last 25 years. Multiple OEMs and
Tier One companies have a major manufacturing presence in the State and the implications of
digitalization and electrification can be very significant on the supply chain. More co-location of
engineering and manufacturing activities are a must considering the fact that many OEMs and suppliers
located with physical assets in the Southeast are of non-US origin and their R&D headquarters are far
away.

The automotive sector is one of the driving forces of the US manufacturing vertical and one of the largest
regional manufacturing clusters is the South. The South has 17 major automotive assembly plants, ten of
which are currently expanding having a secondary effect on the supply chain. The automotive sector of
the South announced 111 big projects in 2015 which is more than a quarter of the manufacturing sector’s
424 deals (a big project is defined by creating more than 200 jobs and more than 30 million USD in
investment) [1]. In South Carolina, two new plants were announced in 2015: Volvo Cars [2] and Daimler
Vans [3].

The original concept of ITIC was developed in the 2010-2011 timeframe as “Project Green” to become a
center for advanced mobility solutions addressing the interaction of vehicle and infrastructure
development. To further develop the concept a strategic partnership was formed between the Clemson
University International Center for Automotive Research (CU-ICAR) and SCTAC. Between 2012-2013
substantial site improvements were completed and the brand of ITIC was developed. Partnerships with
the US Department of Energy (DOE), Oak Ridge National Laboratory (ORNL), Cisco, Toyota and Duke
Energy to develop wireless charging technology solutions for electrified vehicles utilizing V2V /V2I were
also developed during this timeframe. During 2014-2015, ITIC engaged with the engineering company
Tilke to develop a masterplan for the further development of the closed testbed in Greenville, SC and
interacted intensively with OEMs and Tier One companies to understand the requirements for testing
connected vehicle applications as well as highly automated and fully automated driving systems. ITIC also
formed a strategic partnership with the Seaside Institute in Seaside, FL to develop an open testbed for on-
demand, highly automated and zero-emission multi-modal transportation solutions in new-urbanism
communities which led to the formation of the “30A Mobility Project”.

In 2016, ITIC has focused on:

* Detailed track and facility planning for masterplan implementation of the closed testbed in
Greenville, SC based on stakeholder input

* Planning of an open testbed in Seaside, FL

* Preparation of a public private partnership model to operate the ITIC testbeds

* Building an operational team for ITIC

* Establishing partnerships with international testbeds (e.g. in Europe and Asia)

* Developing a consortium concept “ITIC mobility services testbed alliance” under the leadership of
IBM with a specific emphasis on “new urbanism mobility”

* Supporting the incubation of smart mobility start-ups that require the use of testbeds
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Eligibility criteria

Headquartered in Greenville, SC, ITIC is in an ideal environment to combine closed testbeds with open
testbeds as well as public road testing.
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Figure 1 Greenville automotive ecosystem [4]

ITIC is surrounded by a ring of federal highways (13.5 miles of I-185 which is a toll-road, six miles of [-385
which connects Greenville with the coast, ten miles of 1-85 which is the main transportation corridor
between the metropolitan regions of Atlanta, GA and Charlotte, NC). It is in close proximity to downtown
Greenville as well as the 250 acre automotive research campus CU-ICAR. Of all the states in the Southeast,
South Carolina has the highest density of automotive OEMs and Tier One companies and is in the center of
the automotive supply chain which also includes also a strategic logistics port for car exports.

ITIC offers tests tracks and testing facilities as well as highway corridors and city/urban cores as part
of its open and closed testbeds. With this, ITIC meets the eligibility criteria established in this solicitation
and the usage of the facilities as an AV proving ground is explained in the next section.

ITIC AV Proving Ground Concept

ITIC follows an inside-outside concept for testing automated vehicles:
1. Testing in a closed and controlled environment to fully understand the capabilities and potential
limitations of situations the automated systems can handle.
2. Testing in an open testbed where interaction with other non-automated vehicles and participants
of transportation such as pedestrians and bicyclists can happen under real-word conditions.
3. Testing on public roads following federal and state regulations.
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ITIC provides the following capabilities to achieve this testing concept:

1. Closed testbed. ITIC’s closed testbed facilities offer testing in closed and controlled environments,
with safety and security being considered fundamental elements.
Test tracks and testing facilities (Figure 2): The 600 acres being developed by ITIC includes:
- One mile long / 300 feet wide runway.
- Urban track test bed to test urban scenarios in a controlled environment.
- Other testbeds and tracks, including: handling course, driver’s training course,
off-road track, and others.
- Support for testing of all vehicle categories.
- Support for testing of urban, rural and highway driving simulated scenarios.

Figure 2 ITIC closed test track and testing facilities [4]

2. Open testbeds. ITIC offers different open testbed configurations to analyze the behavior of
automated systems in mixed traffic conditions.

a. Highway corridors ITIC offers the possibility of closing on-demand a portion of [-185. In
this way, automated driving in highway scenarios can be tested in a controlled way, prior
to testing in mixed traffic situations.

b. City/ Urban cores Inside the designated business park area SCTAC (red line in Figure 3),
ITIC can offer a large variety of road configurations as an open testbed. In addition, ITIC
has an excellent relationship with the City of Greenville and CUICAR. Thus, it would be
possible to provide testing capabilities in additional city/ urban cores and academic
campus areas.
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Figure 3 a) SCTAC business park (red line) and ITIC masterplan within SCTAC airport area (blue line); b) ITIC masterplan developed
by Tilke Engineering [4]

Table 1 Eligibility information

Eligibility Information

Type Location
Test tracks or testing facilities ITIC headquarters - Greenville, SC
City / Urban cores ITIC headquarters/ SCTAC business park - Greenville, SC
City of Greenville (potential) - Greenville, SC
Highway corridors [-185/1-85/1-385 - Greenville, SC
Academic Campuses CUICAR and Furman University Campus (potential) - Greenville, SC
Race track Partnership with Atlanta Motorsports Park

Selection Criteria

Mandatory criteria
By responding to this solicitation, ITIC commits to meet all the mandatory criteria required by this
solicitation:
1. ITIC will hire a designated Safety Officer to develop and implement a safety management plan for
the site and who will be authorized to share experiences in a Community of Practice with other
Safety officers operating AV testbeds.
Currently, because of ITIC’s location on the SCTAC campus, ITIC benefits from the exclusive fire
protection provider of SCTAC-- Donaldson Center Fire Department - whose capabilities include:
a. 24/7 Three minute or less response time to any fire, haz-mat, aircraft and medical
emergency
Exceeds NAS 3306 and FAA 139 military and civilian aircraft response standards
ISO Class 2 (top 2% of U.S. fire departments)
22 professionally-trained personnel
Two fully-equipped stations

o a0 o
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Furthermore, SCTAC was awarded by the South Carolina Chamber of Commerce the 2016 Safety
Award which “honors those companies who have made safety a top priority” [5].

Figure 4 On-site first responder units

ITIC commits to share ITIC's safety management plan, as well as safety data generated through
testing and operation. In addition, the Safety Officer will continue the already ongoing efforts of
ITIC regarding the engagement with multitude of OEMs, Tier Ones, information and
communication service providers, utilities, engineering service providers, smart community
developers and architects, and other stakeholders, to understand the AV testing requirements, test
use cases and test data generation to be considered from a safety perspective.

Proposed contributions

In order to achieve its mission, ITIC has a structure of a public-private partnership, which allows private
investors to invest in physical testbed assets and an operating company that manages the testbeds and
provides R&D and event services. As it has been mentioned in the previous sections and will be elaborated
during this document, ITIC has extensive experience in establishing partnerships to administer R&D
programs. In addition, ITIC is currently developing other national and international partnerships to
expand its model.

ITIC has demonstrated its leadership role in the development of advanced vehicle technologies. In
particular:

1.

ITIC collaborated with CU-ICAR in partnership with ORNL, Toyota, Cisco, Duke Energy and the
start-up company Evatran on the development of a DSRC-based communication system to support
stationary and in-motion wireless charging in the timeframe of 2012-2016 on a DOE-supported
research project (10.6 million USD overall project budget with ORNL as lead institution [6] )
where a physical testbed was implemented at SCTAC which is currently been operated and further
developed by ITIC. In-motion wireless charging of electrified vehicles could lead to uninterrupted
operation of zero-emission self-driving vehicles.

Some of the aforementioned team members actively contributed to the development of the
standard SAE ]J2954 “Wireless Power Transfer for Light-Duty Plug-In/ Electric Vehicles and
Alignment Methodology”.

In addition, ITIC is actively involved in other standardization activities and communities, such as
the Institute of Electrical and Electronics Engineers (IEEE), to support standards development for
cybersecurity of connected and automated vehicles as well as standards development of
automated in-motion wireless charging and offered to use its testbed for technical validation to
support the expert teams.
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ITIC was jointly awarded in the last R&D 100 Awards sponsored by R&D Magazine for its
contributions to the “Wireless Power Transfer Based Electric and Plug-In Vehicle Charging
System” [7].

ITIC led the Greenville submission for the USDOT Smart City Challenge [8], it also supported the
submissions of Moreno Valley, CA and Portland, OR.

ITIC has successfully developed the “30A Mobility project” concept in Florida (see figure 4), with
the objective of solving the mobility issues of the communities in the coast of the Panhandle of
Florida [9]. This project is based on multi-modal on-demand, zero emission and automated modes
of transportation.

In addition, the mission of ITIC also facilitates the outreach of the contributions that may result from the
use of its testing facilities. This includes the participation in specialized conferences, workshops and
seminars, publications in specialized journals as well as other events for the general public. ITIC has
already contributed in outreach activities such as:

Conferences / Workshops / Events

ITIC organized in 2012 the first IEEE IEVC (International Electrical Vehicle Conference) in
partnership with CU-ICAR and organized an EV technology demonstration event at SCTAC.

ITIC co-sponsored and co-organized the 2nd [EEE IEVC conference in Florence, Italy in 2014.

ITIC organized in 2015 a technology demonstration and driver experience event at SCTAC for the
annual South Carolina Automotive Summit.

ITIC organized in 2015 the first stakeholder workshop at Seaside, FL to develop the 30A mobility
project with the Florida Secretary of Transportation being present.

ITIC participated in one of the sessions of the 2015 FDOT Automated Vehicle Summit in
Jacksonville, FL as well as in the 2016 FDOT Automated Vehicle Summit in Tampa, FL.

ITIC organized in 2016 the second stakeholder workshop in Seaside, FL, to develop technical
solutions for the 30A mobility project and to create the foundations of an open testbed.

ITIC organized in 2016 a CV/AV/EV technology demonstration event for the USDOT Secretary at
SCTAC (hosted by Jody Bryson, CEO SCTAC and John Hopkins, Executive Director ITIC) where the
Federal AV policy was discussed.
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Commitment to Safety

Throughout the years that ITIC has operated the site, ITIC has demonstrated its ability to operate a test
facility and to successfully organize technology demonstration events as well as driver safety trainings
which all have taken place under safe conditions.

Moreover, the development of the ITIC masterplan has been done by the engineering company Tilke,
which has also been involved in designing AV testing facilities for major OEMs and Tier One companies.
Tilke brings its design and safety knowledge into the development of ITIC open and closed testbeds. The
primary role of Tilke is to develop an AV proving ground of the highest possible safety level - also
considering use cases with mixed use with non-AV vehicles - and to regularly update the testbed
infrastructure to client requirements.

ITIC will provide the infrastructure to execute an AV safety management plan in which the operations are
fully automated and where all activities on the site are monitored by a control center. This control center
can interact at any time in case of an identified risk situation, as all test vehicles will be connected via a
communication backbone and constantly streaming data about their location, trajectory and operational
status. In addition, the control center will have the needed tools to automatically generate on-demand
safety reports resulting from the testing facilities operation.

Furthermore, ITIC has developed partnerships with In-Tech Automotive Engineering, SGS as well as with
IBM and Cisco whose expertise can be used to provide AV safety services and for dissemination of safety
data and practices. These partnerships will be explained with more detail in the following section.

Research, Application and Data Sharing

The fundamental driver of the ITIC mission is to build a network of closed and open testbeds for
connected, automated and electrified driving where knowledge about technology, test procedures and
infrastructure aspects can be shared in a community. Such a networking approach requires the
development of partnerships with governmental, academic and industrial entities in a local, national and
international context. Below, are the key partnerships that ITIC has developed that will contribute to
research, application and data sharing.

ITIC Mobility Services Testbed Alliance

ITIC has teamed up with IBM and Cisco to develop an “ITIC Mobility Services Testbed Alliance” which is a
consortium effort led by information and communication companies to create a community of CV/AV/EV
R&D experts. They will be able to share software, data, big data analytic tools and IT infrastructure
solutions which can be leveraged by mobility service providers and automotive manufacturers and
suppliers. The Alliance is organized following principles of the Open Source software development
community and has the intent to attract the best engineering talent to contribute to improve the
operational safety of automated vehicles and related infrastructure. The Alliance will specifically
encourage other non-ITIC operated testbeds to join in order to share methods of safe operation of AV
proving grounds with support of IT solutions and to have OEMs validate the operational safety of AV
systems with methods, tools and data provided via their community.
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The alliance subject matters experts recognize that testing of smart mobility services requires information
and communication technology infrastructure to be embedded in the testbed itself. Thus, there is a unique
opportunity to build and grow an ecosystem of industry partners around ITIC’s network of testbeds.
Supporting connected, automated, and zero-emission driving requires 1) a secure, highly scalable Internet
of Things (IoT) platform capable of ingesting large volumes of diverse data into the cloud, 2) a high-
performance cloud platform that provides access to data, analytic, and cognitive services to build smart
mobility solutions, and 3) an open framework for data exchange between diverse data owners.

IBM intends to partner with ITIC to provide access to IBM Bluemix Cloud Platform services, the IBM
Watson Data Platform, the IBM Watson IoT for Automotive, and other IBM technologies to support the
requirements of test configurations for automated driving and smart mobility solutions and address their
data management, data privacy, security management, and data ownership challenges:

IBM is working with ITIC to create a "Mobility Services Testbed Alliance" to foster open collaboration
among information and telecommunication technology providers, as well as OEMs and Tier One
companies to build smart mobility services, and provide access to ITIC’s international network of closed
and open testbeds to validate and certify these services. The alliance is modeled after the Linux Open
Foundation.

The Alliance will also actively work on outreach to the R&D community via workshops, conferences and
technology demonstration events.

Collaboration with the City and County of Greenville

Through ITIC’s affiliation with SCTAC, it has an excellent relationship to the City and County of Greenville
which is the largest urban/rural community in the Upstate of South Carolina in terms of population.
Whereas the County of Greenville is the center of the automotive cluster in the Upstate, the City of
Greenville became a local magnet for business, entertainment, tourism and urban lifestyle through a
successful redevelopment of the downtown area [10]. The City and County of Greenville are eager to
improve the traffic problems that come with the economic success of the region. Despite substantial
improvement of the transportation infrastructure the utilization of connected and automated driving
technology is of very high interest for the local community and there is a strong willingness to provide
pilot zones for experimentation as was pointed out in the Smart City Challenge Application of Greenville
[8]. Of particular relevance is that the County is authorized to be a pilot site for autonomous vehicle
design, development and testing [11]- [12].

Partnership with Clemson University
ITIC is in close proximity to CUICAR, a 250 acre campus where academic research for automotive
engineering and manufacturing is co-located with industrial R&D facilities. ITIC has already partnered
with CUICAR in a multitude of joint research proposals and research projects. In addition, ITIC keeps close
relationships with key faculty on the Clemson University main campus in particular in civil engineering,
architecture, computer science and electrical engineering and partners in joint research activities where
professors and students can utilize the ITIC facilities. ITIC has a long collaboration history with CUICAR.
This has been demonstrated several times:

* ITIC collaboration with CUICAR on the DOE project: “Wireless Power Transfer (WPT) and Charging of

Plug-In Electric Vehicles” (DE-FOA-0000667) with several other partners [6].

* ITIC support to CUICAR’s Deep Orange Program, providing its testing facilities to their students.
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* ITIC has a close collaboration with Clemson University Connected Vehicle Technology Group,
which combines professors of several Clemson University departments: Automotive Engineering,
Electrical Engineering, Computer Science, Mechanical Engineering, Civil Engineering, and others.
These departments have long experience in working in USDOT and other programs, with several
research contributions resulting from them.

* ITIC co-sponsors Clemson University “Creative Inquiry” courses addressing automated driving.

* ITIC collaboration with CUICAR in conferences and outreach events (see “Proposed contributions”
section).

* ITIC participation in joint Conference and Journal papers with CUICAR.

* ITIC will be collaborator for the newly funded USDOT University Transportation Center “Center for
Connected Multimodal Mobility” [13]. ITIC will support various research projects conducted
through this Center, in particular with DOT’s relevant research program offices.

Partnership with In-Tech Automotive Engineering

Of specific relevance is the partnership of ITIC with in-tech Automotive Engineering which is a key partner
in AV testing and AV proving ground operations, especially from a safety perspective. In-tech has
extensive practical experience at the OEM-level to perform engineering and testing tasks for highly
automated driving systems and can be used to provide AV testing services as well as safety analysis for
ITIC clients.

Partnership with SGS

SGS is a world-leading inspection, verification, testing and certification company that has deep working
experience in North America with government agencies and is specialized on functional safety
assessments. SGS will contribute to establish and execute safety automated vehicle management plans and
methodologies, to develop a certification program with specific emphasis on safety considerations and to
apply a safety training & personal qualification program.

Partnership with Seaside Institute

ITIC has a strategic partnership with the Seaside Institute in order to develop a collaborative effort on
“new urbanism mobility” which is based on the result of the successful collaboration of the “30A Mobility
project”. The 30A mobility project is an effort to implement a multi-modal on-demand transportation
concept leveraging automated and zero-emission vehicle technology along a corridor of multiple coastal
communities in the Panhandle of Florida centered around Seaside. ITIC has developed a transportation
innovation and open testbed concept which is currently being implemented and supported by the FDOT.
IBM and Local Motors are working with ITIC to deploy an Olli (self-driving electrified minibus) pilot in the
Seaside community as part of the 30A Mobility project and to use the ITIC testbed alliance as a
development accelerator for the Olli program.

International partnerships

ITIC also developed a variety of international partnerships such as with Innovate Norway to develop a
closed and open testbed in the Trondheim area, with the Swiss Federal Institute of Technology in Zurich to
develop a closed and open testbed in the Zurich area, with the Technical University of Munich to develop a
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closed and open testbed in the Munich area and with URBAN.SYSTEMS [14] in Portland, Oregon, to
develop an open and closed testbed in the Hongkong/Shenzen area.

Demonstrated Investments

ITIC has successfully demonstrated, with the masterplan developed by Tilke, that it can redesign the
underutilized airport structure at SCTAC into a high-value advanced mobility technology validation,
demonstration and training facility which can accelerate the adoption of automated driving and contribute
to increased safety levels on public and private roads.

The ITIC business model is conceived to minimize financial risk of its activities. In particular, ITIC’s
business model is based on the following revenue streams:

* Usage fees for the different ITIC testbed elements and facilities

* Eventfees

* Consulting fees for technical due diligence and technology oriented market research

* R&D contract fees and grants

* Consortium membership fees (for consortiums managed by ITIC)

ITIC has a structure of a public-private partnership which allows private investors to invest in physical
testbed assets and an operating company that manages the testbeds and provides R&D and event services.
The physical assets can be leased/acquired by the operating company from a public or private landowner.
In some cases, land/assets from a public landowner can be bonded based on a long-term lease by private
investors through the operating company. Essential for a sustainable business model is:
1. That the public entity receives sufficient revenue from land/facility lease, grant income and
consortium management fees.
2. The private entity gets sufficient income from client activities to cover its cost and to serve the
long-term profit expectations of its investors.

An important aspect can be to open the testbed to incubators and start-up’s to accelerate the incubation
process and to identify potential customers quicker.

Since its creation, and as a result of the mentioned business model, ITIC has made the following major
investments:
Table 2 Summary of major investments at ITIC

Investment Expenditure Period Expenditures Incurred

Test Track Infrastructure 05/30/2013t09/11/2014 $ 930,578.00
Tilke Master Plan 11/25/2014 to 5/9/2015 $ 236,174.14
ITIC Site Survey 06/30/2015 $ 5,250.00
Charging Station and Related 02/16/2015to0 12/04/2015 $ 143,119.00
Test Track Infrastructure Expansion @ 11/02/2016 to 12/09/2016 $ 35,060.00
ITIC Headquarters Building 2007 to 7/21/2009 $ 643,090.92

Total $ 1,993,272
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As described in the previous section, since its conception in 2010, ITIC has performed several site

improvements. In addition, the following aspects must be highlighted:

* ITIC has the required FCC permits for deploying and operating DSRC communications [15]and also
the required Greenville County approvals for installing and operating high voltage systems [16]-

[17].

* ITIC masterplan, which includes AV testbed element (with special focus on SAE L3-L5) was
completed in spring 2016 including a full economic analysis and a preparation of a RFP to start

detailed planning and construction work.

* Designated areas of the masterplan that were previously used for other activities have terminated

its operations in order to make them available for the ITIC masterplan implementation.

Furthermore, all elements that are needed for the basic AV test elements can be funded by investments
through SCTAC and ensure their availability in the test site by January 2018. A full-scale implementation of
the Tilke masterplan requires a combined investment by public and private investors and is expected to
be completed by January, 2020. The planning work for the 30A mobility testbed will be completed by the
end of 2017. A full-scale implementation also requires a combined public private investment supported
by the “New urbanism mobility” initiative jointly run by ITIC/Seaside Institute and can be expected to be

completed in the 2020 timeframe.

ePlanning work for 30A mobility *Basic AV testing facilities at the eFull-scale implementation of
testbed. Greenville headquarters. the Tilke masterplan at the

eBasic implementation Tilke *Basic implementation 30A Greenville headquartes.
masterplan at Greenville mobility testbed eFull-scale implementation 30A
headquarters mobility testbed jointly run by

ITIC/Seaside Institute.

Figure 6 Timeline for future implementations at ITIC

Adherence to Laws, Regulations, and Federal Policy

The testing facilities associated to ITIC are considered private property. Thus, ITIC is able to perform
automated driving tests in compliance with the existing laws. As it is expected for these laws to adapt over
time, ITIC will work closely with local, state and federal leaders in the adaptation of its testing procedures

to comply with such potential adaptations.
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Technical leadership team
Joachim Taiber (CTO, ITIC)

Dr. Joachim Taiber developed the technical concept of ITIC and as CTO also is responsible for its
implementation. He holds a master and PhD degree in engineering from the Swiss Federal Institute of
Technology in Zurich and held multiple leadership positions in the area of vehicle product development,
information technology and innovation management at BMW Group where he served from 1997-2010. He
was substantially involved in the concept development and implementation of CU-ICAR and directed the
BMW Information Technology Research Center from 2005-2010, the first building being implemented on
the CU-ICAR campus. From 2010-2015 he served as Automotive Research Professor and Faculty Member
at the Clemson University Department of Automotive Engineering. During this time he founded the
Sustainable Mobility Institute and worked with SCTAC on the creation of ITIC. Since 2016 he has been CTO
of ITIC and continues to serve at the Faculty of Automotive Engineering at CU-ICAR as Adjunct professor.

Mac Devine (VP and CTO, Emerging Technology and Advanced Innovation, IBM Cloud
Division)

Mac has 27 years of experience with networking and virtualization. He became an IBM Master Inventor in
2006, an IBM Distinguished Engineer in 2008 and is a Member of the IBM Academy of Technology since
2009. He served 2 years as the Chief Architect for IM System z Enterprise Software and 2 years as the CTO
for IBM Cloud partnerships and client innovations within the IBM Corporate Strategy team.

Mac served 2 years as Director and CTO Cloud Portfolio within IBM Global Technology Services. He led the
technical due diligence for the SoftLayer acquisition which lead to the creation of IBM Cloud Services
Division. He co-authored Springer’s Handbook of Cloud Computing used by colleges and universities. In
2016, Mac received IBM’s highest technical honor when he was appointed an IBM Fellow. Mac currently
serves as Vice President and CTO of Emerging Technology and Advanced Innovation, IBM Cloud Division
and as a faculty member for the Cloud and Internet-of-Things Expos. Mac also serves on the Internet of
Things Community Advisory Board as well as the advisory boards for more than a dozen cloud companies.

Ronny Chowdhury (designated USDOT UTC director, Clemson University)

Mashrur Chowdhury is the Eugene Douglas Mays Professor of Transportation in the Glenn Department of
Civil Engineering at Clemson University. He is Co-Director of the Complex Systems, Analytics and
Visualization Institute. His research primarily focuses on connected and automated vehicle technologies,
with an emphasis on their integration within smart cities. He works actively in collaborative
transportation-focused Cyber-Physical System (CPS) research and education efforts with many industry
leaders. He has received both national and international recognition for his work on Intelligent
Transportation Systems (ITS) and Connected Vehicle Technology. He previously served as an elected
member of the Institute of Electrical and Electronics Engineers (IEEE) ITS Society Board of Governors and
is currently a senior member of the IEEE. He is a Fellow of the American Society of Civil Engineers (ASCE)
and an alumnus of the National Academy of Engineering (NAE) Frontiers of Engineering program. Dr.
Chowdhury is a member of the Transportation Research Board (TRB) Committee on Artificial Intelligence
and Advanced Computing Applications, and the TRB Committee on Intelligent Transportation Systems. He
is an editor of the IEEE Transactions on ITS and Journal of ITS, and an Editorial Board member of three
other journals. He is a Registered Professional Engineer in Ohio.
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In conclusion, based on the evidence presented in this proposal, ITIC meets the criteria put forth in the
solicitation issued by the USDOT for AV Proving Grounds designation as shown in Table 3 below:

Table 3 Summary of selection criteria met by ITIC

Selection criteria
Mandatory Criteria

Proposed
contributions

Commitment to
Safety

Research,
application and data
sharing

Demonstrated
investments
Readiness

Adherence to laws,
regulations and
federal policy

INTERNATION

ITIC contribution

RTATION

Appointment of ITIC Safety Manager
Access to SCTAC fire protection provider
Commitment to share safety management plan, as well as safety data

Critical mass in resources through partner network

Standardization activities

Development of mobility solutions for communities

Participation in specialized conferences, workshops and seminars, and
publications in specialized journals

Previous experience operating test facilities and organizing
technology demonstrations considering a standard of safety
Master plan developed by Tilke Engineering addressing safety
Commitment to develop a fully automated operation center

Safe Management of OEM AV programs via In-tech Engineering and
directly by OEMs or designated engineering service companies
ITIC Testbed Alliance to share best practice in operational safety

Creation of ITIC Mobility Services Testbed Alliance

Management of IBM’s Olli program

Support of State of South Carolina, City of Greenville, County of
Greenville

Utilization of Clemson University for state-wide education program
Partnership with In-Tech Automotive Engineering

International Partnerships

Capital improvements

Ongoing test activities in AV
Basic components for AV testing ready for January 2018

Utilization of public roads for AV testing
Resolution of Greenville County regarding AV testing in place
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The Honorable Anthony Foxx
Secretary

U.S. Department of Transportation
1200 New Jersey Ave, SE
Washington, D.C. 20590

Re: Designated Automated Vehicle Proving Ground Pilot
Dear Secretary Foxx:

The lowa City Area Development Group (ICAD), in partnership with the University of lowa (Ul) National
Advanced Driving Simulator (NADS), is pleased to submit the following proposal to have the lowa
City/Cedar Rapids Corridor designated as a U.S. DOT Automated Vehicle Proving Ground. Our response
highlights our region’s assets, history, and commitment to the advancement and safe deployment of
automated vehicle (AV) technologies.

The lowa City/Cedar Rapids Corridor offers a diversity of testing environments not seen in other
established automated vehicle proving grounds readily available today. Our Corridor’s Automated
Vehicle Proving Ground testing environments would include: closed course, controlled access highway,
urban core, university campus, highways, secondary roads, paved roads with unmarked lanes, gravel
roads, and the country’s largest and most expansive simulated virtual proving ground (at the NADS).
With lowa’s strong agricultural economy, we offer a variety of secondary and gravel roadway types that
will ultimately require testing when planning for automated and connected vehicle technologies.
Agricultural implements are common on our secondary and gravel roads throughout the year, with peak
traffic during spring planting and fall harvest. During these times, it is common for agricultural vehicles
to enter and depart roadways at unmarked and unexpected locations, providing a unique opportunity
for automated vehicle technology testing.

Uniquely situated at the intersection of two major national interstates, 1-80 and 1-380, the lowa
City/Cedar Rapids Corridor not only offers a variety of roadway landscapes, but also diversity in our
roadway users. The region has some of the most significant commercial and heavy trucking traffic in the
U.S., with several large-scale commercial trucking companies based in or having close relationships
within the state. Additionally, the Corridor has frequent commuter travel to and from both cities due to
sizeable business and university employment opportunities in each community.

The lowa City/Cedar Rapids Corridor also offers climate variety, with all types of seasonal road
conditions, including rain, snow, ice, fog, and wind. As we’ve seen in lowa, weather not only affects
driving conditions, it also impacts the infrastructure and roadways themselves. Roadways that endure all
four-seasons are susceptible to lane, lane marking, and concrete imperfections, all of which directly
impact the safety of the vehicle. Testing of imperfect roadways and lane markings will be an essential
consideration to the future of automated vehicle technologies.

Leveraging this diversity in testing environments with the inclusion of exceptional local businesses and
institutional partners makes the lowa City/Cedar Rapids Corridor an ideal destination for automated
vehicle technology advancement and testing. The Corridor is home to large, even multinational
companies like Rockwell Collins, CRST, and Hummer Trucking, as well as small businesses like Innovative





Software Engineering (data telematics), Connect Five, and Drive Spotter. Our institutional partners
include the Ul, lowa State University, and Kirkwood Community College, all offering individual strengths
in the way of research, development, testing, and commercial driver education. An Automated Vehicle
Proving Ground designation will open the door for even more new and innovative partnerships to be
established within the lowa City/Cedar Rapids Corridor.

Our region is already poised for vehicle innovation. The lowa DOT has embarked on the “Automated
Vehicles Ready Environment” project with HERE. The project features high definition mapping of the I-
380 corridor connecting the lowa City and Cedar Rapids communities. The resulting HD maps will be
coupled with a cloud service that offers various V2X opportunities, all of which will further enable the
testing and support of automated and connected vehicle technologies. The NADS is a key institutional
partner on the lowa DOT’s Automated Vehicles Ready Environment and will be overseeing the
demonstrations of the AV ready technologies.

The following pages detail our solutions to the mandatory requirements regarding safety and data
management. Our proposed role in advancing automated vehicle technology is highlighted throughout
the document. The NADS and its research center will serve as the primary point of contact to safely
deploy and manage the advancement of the technology. The NADS’ established safety and data
practices will serve as the foundation for all testing considerations in the region and will be adjusted to
uniquely address requirements.

We appreciate the opportunity for the lowa City/Cedar Rapids Corridor to be designated as an
Automated Vehicle Proving Ground. We strongly believe that our available testing environments,
existing legislation, investments made in infrastructure, world-class facilities like the NADS, and our local
partner businesses, institutions, and resources make us an ideal fit. Above all, in whole, we believe our
Corridor offers broad level support across a variety of institutions and organizations and a diversity in its
roadways, users, and weather not typically seen in other established proving grounds. It’s in these
realistic, everyday, highly variable conditions where the true test of automated vehicles and
technologies will take place.

We sincerely look forward to the opportunity to working with others in our collective Community of
Practice to encourage new levels of public safety while contributing to a strong, innovative foundation
that safely advanced automated vehicle technologies.

Sincerely,
(G 4
- ) 2 Thomas Bantz
Daniel McGehee, Thomas Banta
Director, National Advanced Driving Simulator Director, Strategic Growth, ICAD Group





The proposed lowa City/Cedar Rapids Corridor Automated Vehicle Proving Ground is located in Eastern
lowa, in adjacent Johnson and Linn counties, spanning the 1-80 and 1-380 highway/interstate corridors.
The following proposal is submitted by the lowa City Area Development Group (ICAD) and the University
of lowa (Ul) National Advanced Driving Simulator (NADS), with support from the lowa DOT, lowa
Economic Development Authority, and our respective communities.

Mandatory Criteria

Designated Safety Officer
Steve Gent P.E., Office Director, Traffic and Safety, lowa Department of Transportation

Commitment to Sharing Approaches to Safety and Safety Data Generated

As a designated Automated Vehicle Proving Ground, we agree to share with the Community of Practice
any and all safety-related practices and data collected as a result of testing operations in our region, as
well as attend and participate in regular quarterly meetings of Safety Officers. Additionally, we would
welcome input from automotive industry leaders and the U.S. DOT to assist us with building the best
practice safety and data requirements.

Proposed Contributions

Eligibility and Administration of an Established Automated Vehicle Program

The NADS and ICAD believe that our collective established connections in the automotive industry,
research, development, testing, local business, and various levels of government meet and exceed the
mandatory eligibility requirements.

Capability to Provide Leadership in Mobility Challenges

The NADS continues to be a key contributor and leader in the advancement and understanding of
automated vehicles and their safe deployment. As an organization, the NADS is the nation’s largest and
first simulator of its kind anywhere in the world, making the Ul a leader in vehicle research. For more
than 20 years, researchers at the NADS have studied the connection between humans and vehicles
through driving simulation and on-road research. Our contributions have helped to deepen
understandings of countless transportation challenges, including those relating to automated vehicle
technologies.

Individually, as leaders in the transportation field, NADS researchers hold positions on various regional
and national committees within the Transportation Research Board (TRB) and other specialized
transportation-industry committees. Locally, our researchers hold memberships on community and
state committees focused on vehicle technology, driver distraction, and human factors. Every year,
NADS researchers publish findings in dozens of reputable national and international academic journals
and present at conferences worldwide. The most recent examples of our staff’s work include NADS’
involvement in the NTSB and NSC expert panel discussion, “Reaching Zero Crashes: A Dialogue on the
Role of Advanced Driver Assistance Systems” and in leading a TRB workshop at the Automated Vehicles
Symposium titled, “Human Factors in Road Vehicle Automation: Look Ma’, No Hands! MyCarDoesWhat:
Preparing the American Public for Automated Vehicles and Changing Transportation Network.”

Our leadership experience, both as a whole and individually, provides our team with great depth to
make contributions at all levels to the solution of both long-range and immediate mobility challenges
through the testing and deployment of automated vehicle technology.




http://www.ntsb.gov/news/events/Pages/2016_dte_RT.aspx

http://www.ntsb.gov/news/events/Pages/2016_dte_RT.aspx

http://www.automatedvehiclessymposium.org/program/breakouts/breakout3b

http://www.automatedvehiclessymposium.org/program/breakouts/breakout3b



Proposed Contributions to the Community of Practice

The NADS and ICAD will adapt existing safety management plans in place at the NADS to reflect the
needs of highly automated and connected vehicle technologies. This will include engagement and
welcomed participation from key players all across the automotive spectrum. Testing data and the
proving grounds will be open to entities looking to do testing, and opportunities are planned for the
general public to learn, understand, interact, and be a critical component to the testing. Public
engagement will be critical so that researchers and the industry can best understand and identify the
driver and consumer education elements and gaps related to the deployment and introduction of
automated and connected vehicle technologies. All of our testing data, public engagement, and
consumer education research will be made fully available upon NHTSA’s review and approval of all
reports.

Ability and Willingness to Maintain a Working Relationship

The NADS has a strong background in managing and conducting research grants for the U.S. DOT and
has built strong relationships with several individuals within the Department. The NADS and ICAD
believe constant and nimble communication is vital to the success of an Automated Vehicle Proving
Ground. The U.S. DOT will be included in all management plans created and developed by the NADS and
ICAD. Additionally, the NADS and ICAD will work closely with the Department at every intersection to
ensure that comprehensive analysis and consideration is given to each and every issue that may arise
during the testing and deployment of automated vehicle technologies.

NADS staff will continue to participate in key industry meetings and conferences, such as the TRB, and
will work closely with the Department to identify critical meetings, conferences, and research
opportunities that may be enhanced by our Automated Vehicle Proving Ground.

Commitment to Safety

Demonstrated Capability to Control Risks through Safety Precautions

The NADS brings a wealth of experience and knowledge regarding vehicle testing environments and the
safety of subjects in a vehicle. The Ul’s current human subject protocols can serve as an initial starting
place for human subject safety considerations on the road, as well as inside a virtual environment. The
Ul maintains several protocols to ensure the safety and comfort of individual(s) in a vehicle, as well as a
number of backup plans that can immediately go into effect should a subject become ill, uncomfortable,
or desire to end their drive.

Additionally, the NADS and ICAD will research existing safety management plans from entities such as
Mcity, Virginia Tech Transportation Institute, IIHS Vehicle Research Center, the U.S. DOT, and the lowa
DOT to develop, adapt, and model our safety management plan appropriately for the testing,
deployment, and operation of automated vehicles. The safety management plan will be considered a
living document that will frequently be evaluated and updated as protocols, testing, and deployment
evolve.

Specific Safety Considerations Met

The NADS’ mission is to improve driving safety for everyone by researching the connection between
humans and motor vehicles. This commitment to safety extends to all of our research activities and will
be likewise adhered to in the Automated Vehicle Proving Ground. As previously mentioned, the Ul
adheres to current human subject protocols. Additionally, the NADS has a demonstrated record of on-
road safety while carrying out advanced vehicle technology research, as evidenced by our recent





Technology Demonstration Study investigating subjects’ attitudes and knowledge of these systems
during ride-along demonstration drives.

The NADS and ICAD commit to fully consider all safety protocols related to operation, deployment, and
testing of automated vehicle technology. This includes, but is not limited to: proving ground personnel
protocols, human subject protocols, testing protocols, public roadway testing protocols, and design
practices. Additionally, communication and risk management plans will be created alongside all testing
and safety protocols. All staff and individuals involved in the testing and deployment will be properly
trained and tested on the protocols and plans. As mentioned previously, the NADS and ICAD will seek
continuous improvement with quality control and quality assurance metrics of all safety management
plans.

Research, Application and Data Sharing

Applicable Solutions for the Broader Region and Surrounding Corridor for Improved Mobility
Comprehensively, the NADS and ICAD believe that the state of lowa as a whole offers a full lens to study,
test, and deploy automated vehicle technologies. The lowa DOT’s multi-phase project, “Automated
Vehicles Ready Environemnt”, that will lay the foundation for the future of transportation and mobility
in lowa. The project focuses on portions of I-80 and 1-380 from Cedar Rapids to lowa City, a region
known as the “Corridor” (the same region proposed in this Automated Vehicle Proving Ground
application). The Corridor has frequent commuter travel to and from both cities due to several
employment opportunities between large businesses such as Rockwell Collins and Aegon in Cedar
Rapids and the Ul and Ul Hospitals and Clinics in lowa City. Additionally, the Corridor has a great deal of
commercial motor vehicle traffic, as both lowa City and Cedar Rapids are home to several trucking
companies such as Heartland Express and CRST.

The lowa DOT’s Automated Vehicles Ready Environment Project will leverage technology to create a
more efficient and safe road network. Initially, the project will map the I1-380 and I-80 corridor with high
definition mapping. As part of this, HERE will set its open location platform, which includes real-time
predictive traffic maps, to allow transportation officials the ability for automated and connected vehicles
to better communicate with the infrastructure and other vehicles. The project includes information
integration to the vehicle regarding the state traffic management center data, roadway conditions, and
real-time traffic conditions from the cloud to the driver and vehicle. The vehicle and driver can also
communicate reported issues to the cloud as well, building for an overall infrastructure system that
includes vehicle to X and X to vehicle.

Vehicle connection to roadway and traffic conditions will be a vital component to the overall testing of
automated vehicles. The NADS and ICAD are uniquely situated in the mapped corridor and the NADS
currently serves as a project partner on the lowa DOT’s Automated Vehicles Ready Environment Project.

Additionally, the NADS can offer a digitally mapped automated vehicle proving grounds known as
Springfield (to be detailed in a following section).



https://www.nads-sc.uiowa.edu/publications.php?specificPub=N2016-021
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Figure 1: The lowa DOT and HERE Automated Vehicle Technologies Project Study Area.
The project area and roads to be mapped are subject to change as the project progresses.

Other regional testing environments include three closed course options, all offering different
opportunities:

1. Speedway (closed test track and surrounding roadways) — this test track in the Cedar Rapids
area includes direct access to urban areas and is in close proximity to the interstate system, as
well as to heavy industrial areas.

2. Unique rural parcel —a 2,000-acre rural parcel of land that is available for closed secondary road
testing. We believe this parcel is an opportunity unlike any other for three reasons:

a. This unique parcel offers the ability to test imperfect road scenarios and imperfect lane
markings in a rural setting

b. Although our society is moving towards higher levels of urbanization, rural settings and
landscapes account for 72 percent of the nation’s land area®. While those living in these
areas only accounts for 14 percent of U.S. population, these residents include some of
the people that can benefit the most from automated vehicles, including individuals in
poverty with low educational attainment, poor access to necessary services and goods,
and limited transportation options.

c. The parcel’s location to surrounding agriculture offers a range of farm-to-market
automated vehicle testing scenarios

3. Mid-size urban airport landing strip — an urban airport has committed to the use of one of its
defunct runways for automated vehicle technology testing. The NADS and ICAD would have the
ability to edit and adapt the closed environment to test in various lane marking conditions prior
to going on-road. Additionally, this testing environment offers close proximity to an
institutional-college urban core, as well agricultural and the interstate system.

! Rural America at a Glance, 2016 Edition. United States Department of Agriculture.
https://www.ers.usda.gov/webdocs/publications/eib162/eib-162.pdf




https://www.ers.usda.gov/webdocs/publications/eib162/eib-162.pdf



Each of these three closed environments offer a unique perspective for testing and touch on some of
the greatest potentials of automated vehicles from the standpoints of equity, efficiency, and innovation.
Few data currently exist from an agricultural or rural area for automated vehicle technology. lowa’s
small “big” town feel offers the quick maneuvering and relatively low traffic congestion throughout the
region (compared to a larger sized urban core). This means more time spent on data collection and
testing rather than commuting from test site to test site, while experiencing a variety of driving

conditions and scenarios along the way.

The NADS and ICAD view testing taking place at various levels, with each level offering a unique
opportunity while always centering around the importance of safety. Before testing is done on-road, it
can be simulated at the NADS, resulting in findings that can then drive the protocols and testing
scenarios for closed course testing. Finally, this can be iterated in on-road public scenarios. Each level
can offer additional data and build for the next level. Additionally, the beauty of simulation can offer
thousands of scenarios, variables, and conditions that can be done in much less effort than building a

new road or stoplight, for example.

Research and Extension Resources Available

In addition to the testing tracks noted above, as well as lowa’s diverse roadway and landscape options,
the NADS has the capability and experience of collecting a variety of simulation, naturalistic, and on-
road data. The NADS offers the unique opportunity to carry out testing and research activities in a
variety of facets to fully and safely measure automated vehicles and human factors considerations. The
NADS is already home to a virtual automated vehicle proving grounds environment, Springfield, which
covers a total of 285 square miles, more area than the City of Chicago. Hundreds of miles of roadways,
roadway types, intersections, traffic lights, and signs are included in the virtual environment. Springfield
offers experimental control of automated vehicles in a variety of conditions, automation levels, and
scenarios that cannot be easily or safely replicated on-road or even in a test track environment.

Additionally, the NADS has a full suite of simulator cabs including: the traditional passenger vehicle cab
(recently updated in 2016), heavy truck cab, and tractor cab, with the possibility to expand the cab
types. The NADS also has a smaller, mobile simulator called the miniSim™. The NADS research team has
recently partnered with another center at the Ul to carry out public outreach and education with the

miniSim™ around advanced driver assistance
technologies. This program could easily be expanded
for outreach efforts with the general public for the
Automated Vehicle Proving Ground. The NADS suite
options also include both an on-road instrumented
vehicle ready for use, as well as experience with on-
road, naturalistic driving data collection.

Finally, NADS researchers possess a wealth of
experience in several human factors topics including,
but not limited to: distracted driving, impaired driving,
demographic-related driving, automated vehicle and
advanced vehicle technologies, and cognitive and
human-machine interface considerations.
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Figure 2: Connected vehicle testing done at the NADS in 2012.





Disseminating Results through an Education Program

The Ul has firsthand experience in building a comprehensive national education campaign dedicated to
consumer outreach and education regarding advanced driver assistance technologies. During
development of the MyCarDoesWhat campaign, the Ul engaged with several critical stakeholders, as
well as drivers, regarding the impact of the advanced driver assistance technologies that are quickly
inflating American roadways. The Ul partnered with the NSC to create, build, and manage the
MyCarDoesWhat campaign which seeks to educate consumers about the technologies in their vehicles
and how they can best interact with them. Some of these technologies are the initial stepping stones to
higher levels of automation and have the ability to prevent a crash from ever occurring. However, if
drivers are not engaging and utilizing the technologies effectively or to their full benefit, it’s unsure if the
safety potential will ever be translated to the roadways. Backed by data-driven decisions and carefully
drafted messages that rely on the key concepts of the technologies, the Ul’s campaign aims to fill the
knowledge gap experienced by many consumers. The campaign’s foundation is vehicle and human
factors research that guides the overall message development of each and every technology.

The Ul considers the campaign to be one of the first of its kind

dedicated to improving driver knowledge and understanding of M
these lifesaving technologies, believing its success is due to the Ca

data behind each and every decision, message, and direction of r h )

the campaign. Throughout the course the MyCarDoesWhat OeSW at.org
campaign, the Ul has continued to contribute campaign Know More. Drive Safer.
research findings to national conferences and made available

on the web as well as press releases to attract the public to
understanding the research.

Commitment to Open Data and Sharing Performance Metrics and Results

The Ul has a significant background in both collecting data, securing and managing data, and making the
data publicly available. Based on the data variables and formats identified for collection, the Ul can fully
develop a comprehensive data plan that includes the analysis and reports that will be distributed and
made publicly available. The NADS and ICAD will work closely with NHTSA to identify overall
performance metrics best suited for collection in the lowa region. To advance the automated vehicle
landscape across the nation, the NADS and ICAD will commit to sharing their performance metrics and
results collected based on the identified performance metrics. All reports and data performance metric
methodologies will be thoroughly documented and made available via the web. The data metric
performance methodologies can provide a dialogue and starting place for key industry and national
players to evaluate strengths in the current data platforms, weaknesses or what may be missing, and
how to best plan and consider the data needs of automated vehicles in the future from a regulatory and
evaluation standpoint. Detailed below are the Ul’'s data management best practices as applied to human
subject studies and data.

Current Ul Data Management Practices: The Ul has established data management protocols that ensure
that data is collected, stored and archived in the way that ensures data integrity, redundancy, and
security. This applies to data that is collected using a variety of mechanisms: naturalistic data recorders,
instrumented on-road vehicles, and simulators installed in local or remote locations. In order to ensure
data quality and consistency in data reduction, all data is automatically transferred to the NADS each
night via a secure wireless link. The transfer utilizes a security-hardened internal tool developed by the
NADS to facilitate file transfers for large amounts of sensitive information. Unique logins on this system
are tied directly into the Ul's enterprise Active Directory system, which requires significant password





settings. Following receipt of the data, the NADS conducts verification procedures to ensure intact data
files have been received adequately. Any issues with data files are reported to the data collection team.

Project-related files stored at the NADS are mandated to have at least two copies of any file recorded.
Each of these two copies are stored at different secure datacenters, managed by Ul Information
Technology Services Enterprise Data Management staff. Data access is limited using explicitly-defined
security groups.
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Figure 3: Flowchart of Ul data management practices

Demonstrated Investment

As described in detail on page 5 of this proposal, the lowa DOT has embarked creating a digital mapping
corridor and cloud service that will enable automated vehicle technologies. Part of the overall project
includes significant information cloud will directly go into the vehicle. This project also includes
infrastructure on-road probe upgrades and traffic signal communication to the cloud and the vehicle to
enable vehicle control. The NADS is working closely with the lowa DOT and HERE to possibly take the
digitally mapped data of the corridor and bring it into the simulator to allow for simulation testing. The
NADS’ Springfield virtual automated vehicle proving grounds environment is ready for consumption and
testing, allowing for quick, agile testing in a variety of driving scenarios, conditions, and variables.

Johnson County, home to lowa City and the Ul, realizes the promise of automated vehicles and
advanced vehicle technology and, in 2014, passed an early proclamation permitting automated vehicle
testing on area roads. Linn County, located directly north of Johnson County and home to Cedar Rapids
and the Eastern lowa Airport, recently passed a similar proclamation enabling open road testing as well.
A copy of both proclamations can be found in the appendix of this document. These two adjacent
counties that form the proposed lowa City/Cedar Rapids Corridor Automated Vehicle Proving Ground
are the location of the HD mapped corridor that is being mapped by HERE and the lowa DOT.

Finally, the NADS has completed several research studies related to higher levels of vehicle automation
and connected vehicles both in its simulators and on-road. The NADS’ current involvement in the lowa
DOT Automated Vehicles Project with HERE includes various levels of vehicle control based on cloud and
high definition mapping data that will be collected throughout the project testing and demonstration
phases.





Readiness

Designated Facility Open for Testing

The NADS, located on the Ul Research Campus (2401 Oakdale Blvd, lowa City, I1A 52242), is home to
multiple trials and testing operations from a variety of partner and sponsor organizations and is
currently open and available for research and testing.

Other additional closed course testing areas noted in this response will also be available as well by
January 1, 2018. As resolved in local government proclamations, on-road testing is supported by our
communities. At the time of Automated Vehicle Proving Ground designation notification, the NADS and
ICAD will begin work immediately to develop the necessary safety management and other plans to best
prepare for the deployment of automated vehicle technologies.

Facility Supports Testing by Multiple Users or Data to be Shared Openly

The NADS has experience working with a variety of organizations, agencies, companies, and institutions
in the government, military, and industry sectors looking to conduct various types of research through
the NADS’ full suite of simulators and on-road vehicles. As an Automated Vehicle Proving Ground, the
NADS and ICAD will welcome the utilization of our virtual proving grounds, as well as the use of our
closed test-track options and public roadways. The NADS will work closely with interested parties and
organizations in the data collection component and create data management and marketing plans for
dissemination of the data for public consumption.

Designated Facility Point of Contact

Dr. Daniel McGehee, Director, National Advanced Driving Simulator
Email: Daniel-mcgehee@uiowa.edu

Phone: 319.335.6819

Link to bio: http://www.nads-sc.uiowa.edu/staff.php?showPerson=27

Engagement with Affected Communities

Both Johnson and Linn County have proclamations allowing for automated vehicle testing. The Appendix
of this document includes a joint letter of support from Mark Lowe, Interim Director, lowa DOT, and
Debi Durham, Director, lowa Economic Development Authority. The NADS is part of the Ul community
and has engaged in several conversations with key high level administrative staff at the university to
plan and welcome an automated vehicle technology proving ground.

Adherence to Laws, Regulations, and Federal Policy

Adherence to All State and Local Laws and Federal Regulations

The NADS testing protocols align and adhere with all state, local, and federal laws. We will work closely
with the lowa DOT, other Automated Vehicle Proving Grounds in the Communities of Practice, and
related Federal agencies to ensure we are in compliance at all times.

Adherence to Primary Subject Areas for Testing or Deployment of L3-L5 Systems on Public Roads

The Ul, ICAD, and lowa DOT are aware of the recently released Federal Automated Vehicle Policy:
Accelerating the Next Revolution in Roadway Safety and will be in compliance for all testing done in our
region and will work closely with NHTSA and the DOT to ensure compliance and evaluation throughout
the deployment and testing.
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APPENDIX

Testing Environments & Partner Organizations (logos displayed below)

Virtual
National Advanced Driving Simulator, University of lowa
(Human Factors, Driving Simulation, and V2V systems)

Closed Course

lowa City Municipal Airport, lowa City, IA Dedicated runway access

Hawkeye Downs Racetrack, Cedar Rapids, IA  Access to track and surrounding roads

lowa Speedway, Newton, IA Access to surrounding roads on track campus

Kirkwood Community College, Cedar Rapids, IA Truck driving school testing grounds

Open Road

Digitally Mapped —1-380/80 Corridor, Cedar Rapids & lowa City, IA

Urban Center — Downtown lowa City and Downtown Cedar Rapids

College Campus — University of lowa, lowa City, IA Kirkwood Community College, Cedar Rapids, IA
Secondary and Gravel Roads — Johnson County and Linn County — Additional counties to be added in
2017

Agricultural Land & Airspace
Field/Field to Highway — 2,000-acre Farm Field Parcel — Eastern lowa Airport (CID), Cedar Rapids, IA
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December 13, 2016

Anthony Foxx
Secretary of Transportation
Office of the Secretary, U.S. Department of Transportation

RE: Designation of Automated Vehicle Proving Grounds Pilot

Dear Secretary Foxx:

On behalf of the lowa Department of Transportation and the lowa Economic Development Authority,
this letter serves as a statement of support for ICAD Group and the University of lowa, National
Advanced Driving Simulator’s submission for Designation of Automated Proving Grounds Pilot.

We believe this region of lowa is uniquely positioned to provide a robust, yet diverse, set of testing
environments for technology providers, manufacturers and related entities. We support the
advancement of this technology through shared data and resources amongst the communities of
practice with a primary commitment to safety. We will ensure the adherence to all state, local and
federal laws with regard to highway safety and testing.

We look forward to working with your office and the Communities of Practice to safely advance all
aspects of automated vehicle technology and leverage the assets and resources available to our
respective organizations in doing so.

Sincerely,

Vavas
Mark Lowe
Interim Director, lowa Department of Transportation

Debi Durham
Director, lowa Economic Development Authority

12

@





Johnson County Proclamation

PROCLAMATION
ENCOURAGING AUTONOMOUS VEHICLE TESTING AS A
PUBLIC SAFETY AND ECONOMIC DEVELOPMENT INITIATIVE

WHEREAS, the next technological transformation that will profoundly affect our lives will be the
introduction of passenger and freight automobiles operating with autonomous

functionality. These vehicles have the potential to one day eliminate traffic fatalities caused by
human error and distraction. Furthermore, intelligent vehicles will reduce congestion,
emissions and the need for costly additions of lanes to busy roadways; and

WHEREAS, the University of lowa and its related research endeavors, most notably, The
National Advanced Driving Simulator and the Public Policy Center, have been at the forefront of
advancing innovations in vehicle-to-vehicle communications, sensor technology, human factors,
artificial intelligence, and public policy issues critical to the success of this transformational
change; and

WHEREAS, many companies in our region have been successfully pioneering similar vehicle
systems in the agricultural, aerospace and related fields, and there exists a cluster of software
and technology companies whose development can be encouraged by supportive communities;
and

WHEREAS, it is our stated goal to engage in strategic economic development initiatives that will
create high-paying employment opportunities to strengthen our overall economy and provide
benefit to all citizens. We realize that those communities and states that are first to embrace
this life-saving and transformational technological advancement will stand to gain the most
potential economic benefit.

NOW, THEREFORE, be it resolved that we, the Johnson County Board of Supervisors, do hereby
proclaim that Johnson County welcomes the testing and operation of intelligent vehicles on the
streets and roads over which we have jurisdiction in accordance with applicable law, as a means
to encourage the advancement of this technology and to create economic benefit, and will, if
necessary, work collaboratively with other jurisdictions in Johnson County to address any issues
that arise in order to best protect the safety of our citizens.

Signed this 24th day of July, 2014, in Johnson County, lowa.
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RESOLUTION NO. 2016-12— / “/ L/

A RESOLUTION SUPPORTING THE DESIGNATION OF THE CEDAR RAPIDS/IOWA CITY
CORRIDOR AS AN AUTONOMOUS VEHICLE PROVING GROUNDS

WHEREAS, the introduction of passenger and freight automobiles operating with
autonomous functionality has the potential to positively and profoundly affect our lives through
reducing or eliminating traffic fatalities caused by human error and distraction, reducing
congestion and emissions and reducing the need for costly expansion of busy roadways; and,

WHEREAS, The University of lowa and its related research endeavors, most notably,
The National Advanced Driving Simulator, have been at the forefront for advancing innovations
in vehicle to vehicle communication, sensor technology, human factoring and artificial
intelligence which are critical to the success of this transformational change; and,

WHEREAS, many companies in the Cedar Rapids/lowa City region have been
successfully pioneering similar vehicle systems in the agricultural, aesrospace and related fields;
and,

WHEREAS, there exists a cluster of software and technology companies in the Cedar
Rapids/lowa City region which can be grown and complimented through the development of the
autonomous vehicle sector; and,

WHEREAS, a stated goal of the Linn County Board of Supervisors is to promote and
participate in economic growth opportunities.

NOW, BE IT THEREFORE RESOLVED the Linn County Board of Supervisors
welcomes the testing and operation of intelligent vehicles on the roads over which it has
jurisdiction in accordance with applicable law, as a means to encourage the advancement of
this technology and to create economic benefit, and will, if necessary, work collaboratively with
nearby jurisdictions to address any issues that arise in order to best protect the safety of our
citizens.

BE IT FURTHER RESOLVED the Linn County Board of Supervisors supports a
response to the US Department of Transportation’s Request for Proposals for the designation of
autonomous vehicle proving grounds.

~

PASSED AND APPROVED this ___[*}/]  day of {Nepult e’ |, 2016.

LINN COUNTY BOARD OF SUPERVISORS

et

Ben Roﬁer‘s\, Chairperson

AYE: J {
NAY: m

ABSTAIN: Brent Oleson, Vice Chair

Page 1 of 2
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RESOCLUTION NO. 78-12-16

WHEREAS, the Cedar Rapids Airport Commission desires to increase our regional
economic impact in lowa's Creative Corridor through community engagement and active
regional partnerships; and

WHEREAS, the lowa City Area Development Group (ICAD) desires to submit a proposal
in response to the U.S. DOT Solicitation of Proposals for Designation of Automated Vehicle
Proving Grounds Pilot; now therefore

BE IT RESOLVED, that the Cedar Rapids Airport Commission hereby declares its
support for ICAD's initiative for lowa's Creative Carridor to receive designation as proving
grounds for autonomous vehicle programs; and

BE IT FURTHER RESOLVED, that The Eastern lowa Airport welcomes the testing and
operation of intelligent automated vehicles on the streets and roads over which we have
jurisdiction in accordance with applicable law, as a means to encourage the advancement of
this technology and to create economic benefit to the corridor, and will, if necessary, work

collaboratively with the other jurisdictions to address any issues that arise.

%’]@1 Con /?oqyw

Marcia Rogers, Chair 2/

Passed this 12" day of December 2016.

ATTEST:

P

/

Carroil Reagbner, Secretary
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