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1 INTRODUCTION

This report is the result of a continuous effort of the Michigan Department of
Transportation (MDOT) and Center for Automotive Research (CAR) to
documenglobaldevelopment and deployment of connected and automated
vehicle technologies. In just the last few years, research anghyjetts
haveproliferated rapidly. Connected aadtomated vehicle technology
development is now a global phenomenon.

While research and developmembjectshave become practically countless,
deployment remains rare. Only a fraction of recently developed technology is
available to realvorld drivers.Automated driving systenfdefined as SAE

levels 35)! have thus far e publically deployed only in strictigontrolled
environments and experimental test pilots. Connected vehicle systems are
increasingly used for fleet management and infotainment, but theakfag
potential of connected vehicles through cooperativadligént transportation
systems (ATS) has scarcely been tapped.

Considering the complexity of transportation systems, vehicle manufacturers
cannot deploynanytransformational technologies on their own. Bringing
advanced connected and automated vehedlertology to our public roads
requires coordination with public agencasvarious levels of government.

This report documents the most significant projects of 2016 where public

private partnerships worked together to advance the state of connected and
automated vehicle technologies through +eakld testing and deployment.

Through this process, MDOT will maintain current knowledge of the most
successful projects and global best practices. This information will help

ensure that MDOT and the state of Mgdm remain among the leaders in

devel opment and deployment of the worl
technologies.

1 This report generally adopts the terms and taxonomy as described in SAE J3016 (2016),
ATaxonomy and Definitions for Ter ms-RéGReé!| ated t

Mot or Vehicles. d However, to the elbalent that
projects and efforts, the terms used in those projects are adopted as appropriate. For

example, vehicles equipped with automated dri
vehicles, 0 an i mprecise term that is nonethel

MICHIGAN DEPARTMENT OFTRANSPORTATIONAND THE CENTER FORAUTOMOTIVE RESEARCH 1
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2 UNITED STATES FEDERAL EFFORTS

There is extensive pubharivate collaboration to deploy connected and
automated vehicle technology iretunited StatesTheU.S. DOTis leading a
nationwide publiesector effort through the ITS Strategic Pfaalditionally,
severaltates have initiated statevel efforts to encourage the development
and deployment of connected and automated vehiclescii@pger introduces
majorpublic sector and pubkprivate cooperative efforts to develop and
deploy connected and automated vehicle technology.

2.1 U.S. DOT CONNECTEDVEHICLE PROGRAM

The US. DOT Connected/ehicleProgram focuses on a speciiet of

connectd vehicle standards and technologies centered around dedicated
shortrange communication (DSRC) wireless access in a vehicular
environment (WAVE) This technology is similar tévi-Fi, but has been
designed specifically to enable connected vehicle applicatThecurrent

suite of technologies and standards are the result of decades of refinement
through pilot projects and technology breakthroughs. The most oragoing
efforts are described below.

;:‘; Jng-ﬁ! ""ﬂ"""—‘-’“’u'

FIGURE 1: U.S.DOT CONNECTEDVEHICLES VISION*

Barbaresso et al. AU.S. DOT6s Intelligent Tra
20152019. 0 U. S. DOT. Booz Allen Hamilton. 2014
3The U.S. DOT has adopted several industry standards to facilitate eahdity between
devices. A description of connected vehicle standards is available at:
https://www.standards.its.dot.gov/LearnAboutStandards/Researchlinitiatives
4 Image:https://www.transportation.gov/fastlane/conneetetiicle pilots-comingregion
nearyou.
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CONNECTEDVEHICLE TESTBEDS

U.S. DOThas a longestablished connected vehicle testbed in Southeast
Michigan available to DSRC technology and application developegs
DOT is expanding support to affiliated partner testbeds in CalifoNes
York, and elsewhere.

The goal of this affiliated structure is to allow grempetitive information
sharing anatooperativadevelopment of a common technical platfdris of
November 2016, th®.S. DOTreports agreements with 87 public, private,
andacademic organizatiorisCollaborating in these testbed sites provides
access t&J.S. DOTsupport stafind resources. Testbeds offer a variety of
technologies for userdilize, including:

1 Signal Phase and Timing (SPaT)

1 Geometric Intersection Descripti¢g@1D) data broadcast

1 Available vehicle awareness devices (VADs), aftermarket safety devices
(ASDs),and roadside units (RSUSs).

1 U.S. DOTpreliminarySecurity Credentials Management System (SCMS).

TESTBEDRESEARCHPROJECTS

These testbeds have been funded throughi#8eDOTPooled Funds Study
which began in 2009 and is currently scheduled to concludagnst2017.
There are two ongoing projects (asdNmfvember2016) being run through the
Connected Vehicle Pooled Funtli@y.®

Oneprojectisi 5. 9 GHz D e-Range &onendnic&ibnovehicle

based Road and Weat her Chigaforttwilon Appl i
develop and test the acquisition of road and weather condition information

from 5.9 GHz DSR&qupped public agency vehiclgsansmit thisdata via

RSE to a central servaand ultimately to store it for use by agency

maintenance personnel.

5U. S. Government Accoun tganTrdnsportationBystemsz e ( GAO) .
Vehicle-to-Infrastructure Technologies Expected to Offer Benefits but Deployment
Chal | enges-1%/5. Septentber BASD

6 Affiliated Test Bed Memorandum of Agreement, version 20140130.

7 http://www.its.dot.gov/research_archives/testbed/testbed_affiliateddtassed Nov 2016.

8 University of Virginia Center for Transportation Studies,
http://www.cts.virginia.edu/cvpfs_resear@ucessed November 2016.

MICHIGAN DEPARTMENT OFTRANSPORTATIONAND THE CENTER FORAUTOMOTIVE RESEARCH 3
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Phase Dbf this project, now completedeveloped a suite of onboard and
roadside equipment and software talele data gathering from vehicles to
roadside collectors. Phase 2 will build off of Phase 1 and provide data
aggregation fronRSUsto backoffice servers with entb-end system
evaluation In addition, thesystem is planned to expafrdm Virginia to
MichiganandNew York Stat€.

The other current project is ABasic 1In
St andar dsTheoals pf this projeat are to develop a Basic

Infrastructure Message (BIM) and collabte with the relevant standards

development @ranizationsHaving a standard B4 would help the OEMs and

third-party application providerdevelop technology based on specific and

reliable communication from infrastructure componeimtsddition, this will

also help the public transportation agenteeknow what kind of information

to broadcast from their Road Side Equipment (RSE).

Recentlycompletedestbed researgirojects includefi Be st Pr acti ces
Surveying and Mapping Roadways and Intersection€&mmected Vehicle
Applicationsgtta n dMultitModal Intelligent Traffic Signal SysteinPhase

ll: System Development, Deployment and Field Té&t

CONNECTEDVEHICLE PILOT DEPLOYMENT PROGRAM

TheU.S. DOThas funded a first wave of pilot deployment sites. The initial
(concept development) phase of giets concluded in late 201®hase two,

now underway, wildesign, deploy, andonduct preliminary testéeading to

an 18month period of routinized operation and maintenance in Phase three. It
is anticipated that the sites will then transition to parent operational

elements in an expanding national connected vehicle environieitl.S.

DOT has selected three pilot sites, where tearasnoving towards

deployment of a variety of V2V and V2| applications, as described below

NEwW YORK CITY

The primary goal of the New York City pilot deployment is to improve safety
through the reduction of vehicle and pedestrian craSinesNew York Pilot

9 lbid.

101hid.

“"Farrel, Todd, and Barth. fABest Practices for
Intersections for Connected Vehicle Applicati
2Uni ver sity o fModallnteltigem draffic Sidgmal ByisteinPhase II: System

Devel opment, Depl oynmmber206nd Fi el d Test. o0 Sept

MICHIGAN DEPARTMENT OFTRANSPORTATIONAND THE CENTER FORAUTOMOTIVE RESEARCH 4
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is uniquelydesigned to evaluate the benefits and challenges of implementing
connected vehicle technolp@ a dense urban environment. The deployment
team is planning to install around 280 RSEs around the city. They anticipate
installing DSRC units in up to 10,000 fleet vehicles including cabs and buses.
Additionally, they plan to test pedestrian safetylaagions with up to 100
pedestriarbased DSRC unit§.he New York team has proposed an extensive
series of performance measure metrics in order to statistically determine the
benefits to safety and mobility.1*

Traffic Data 5?;:::::;

W Smart Control = Collection Components
Ph e N System & Analysis

one <% - - ’
A \
:\ Export \'
Light-Dut —_—

. \EJ by Y — = _ o _ RDE, IE P
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FIGURE 2: NEW YORK CITY CONNECTEDVEHICLE PILOT DEPLOYMENT PROJECTCONCEPT®
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1 Additional information regarding New Yk City deployment initial Concept of Operation
is available athttp://www.its.dot.gov/pilots/pdf/NYC_ConOpsWebinar.pdf

15 Source: 1bid notd 3.
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TAMPA, FLORIDA

2017

The Tampa, FL pilot deployment team anticipates deploying multiple
applications of DSRC V2X technology that address mobility, environment,
safety, and agency efficienagombinaions of applications are grouped
togethelinto six use cases, as follows:

TABLE 1: TAMP, FL PILOT DEPLOYMENT USE CASES AND APPLICATIONS'®

Use Case

Applications

Morning Backups and
Congestion

Wrong Way Incidents?’

Pedestrian Safety

Transit Signal Priority,
Optimization, and Safety
TECO Line Streetcar
Conflicts

Enhanced Signal
Coordination and

Traffic Progression

V2V Safety (Forward CollisionWarningand Hectronic
Emergency Brake Light)

Curve Speed Warning

Intelligent Traffic Signal System<$1G)

Intersection Movement Assist (IMA)
Red Light Violation Warning
Probeenabled Traffic Monitoring
Intelligent Traffic Signal Systeri-SIG)

Pedestrian in Signalized Crosswalk Warning
Mobile Accessible Pedestrian Signal (PEBIG)
Intelligent Traffic Signal System-$1G)

Transit Signal Priority (TSP)

Vehicle Turning Right in Front of Bus Warning
Intelligent Traffic Signal System-31G)

Probeenabled Traffic Monitoring
Intelligent Traffic Signal System-$1G)

WYOMING

The Wyoming connected vehicle pilot will be deployed albrigrstateB0 at
multiple points across the state. The Wyoming team plans on installing DSRC
equipment in 400 vehicles includingWDOT snowplows and heavy

commercial vehicled-80 is aheavily-trafficked freight corridor subject to
extreme weather events, often leading to seeershes and excessive
emergencyesponse time. The Wyoming deployment will emphasize DSRC
for advisories, roadside alerts, parking notifications, and dynamic travel
guidane to commercial and fleet vehicl&s.

%Connected
Support

Vehicle
Pl an,

Pil ot
Tampa. 0 June 6,

Depl oyment
2016.

" Wrongway incidents are a relatively frequent occurrence on thesieleexpress lanes to

the Selmon Expressway.

18 http://www.its.dot.gov/pilots/pilots_wydot.htm
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SMART CITY CHALLENGE

TheU.S. DOTintroduced a $40 million Smart City grazsumpetition to
Amisd zedo Amer i c-aightapplidatiors svere r&eivec Oft y
these, six were awarded a $100,00 planning graniel@e afinal proposal.
The winner of the $40 million grant is Columbus, Ohio.

Among the several investment options included in the Columbus Smart City
proposal, the team propogesadd DSRC technology to busses and public

safety vehicles for signal priort y. Addi ti onal pl-ans call
miled automated public transit NHehicle

2.2 U.S.DOT AUTOMATED VEHICLE PROGRAM

TheU.S. DOTITS Strategic Plaemphasized automated vehicle technology

in addition to connected vehicleBheU.S. DOTpledges to focus on the
Afadvancement of technol ogies and syste
introduction of automated features int
transp r t at i o rf°Tley.S.tDOToenceptualizes automated vehicle
development as integrated with the Connected Vehicle Prégcambining

both connectivity and automation to address ITS Program (féglsre3).

U.S. DOT NHTSA has beemorking with industry developers to create a
national regulatory framework that will facilitate the introduction of vehicle
automation featurésincluding fully seltdriving vehicles. For example,
NHTSA has stated that any automated vehicle features eafisplly subject

to Federal Motor Vehicle Safety Standards (FMV&R) defacto compliant

with federal safety regulatiort$.?> NHTSA also commissioned a complete
review of FMVSS rules to highlight areas that may need to be addressed to
allow for specificfeatures of automated vehiclEsAcknowledging that

FMVSS standards will be difficult to amend, NHTSA has highlighted a

19 City of Columbus Srart City Grant Proposal. 2016.

®Barbaresso, et al. AU.S. DOT6é6s Intelligent T
20152019. Booz Allen Hamilton, U.S. DOT. December 2014.

21 Paul A. Hemmersbaugh, NHTSA Chief Counsel. Response to Request for Interpretation of
FMVSS by Chris Urmson, Director of the Google Self Driving Car Project.

22Paul A. Hemmersbaugh, NHTSA Chief Counsel. Response to Request for Interpretation of
FMVSS by Simuel Campbell of BMW of North America, LLC, January 4 2016.

2Kim et al. fAReview of Federal Motor Vehicle ¢
Vehicles: Identifying potential barriers and challenges for the certification of automated
vehiclesusingextsi ng FMVSS. o U.S. DOT Vol pe. Mar ch 20

MICHIGAN DEPARTMENT OFTRANSPORTATIONAND THE CENTER FORAUTOMOTIVE RESEARCH 7
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method that manufacturers mase torequest temporary exemptions for non

FMVSS-compliant vehicle$?

(te ")
Autonomous Vehicle ( "
L )

Operates in isolation from other vehicles .- =
using intemal sensors

Wy

\[;Lt - u/l'

o
M

Connected Automated Vehicle

Leverages autonomous and connected
vehicle capabilities

Connected Vehicle
Communicates with nearby vehicles

and infrastructure

FIGURE 3: U.S.DOT VISION OF CONNECTEDJAUTOMATED VEHICLE?®

NHTSA provided an extensiveederal Automated Vehicles Polidgcument
in September 201%¥. The NHTSA policy document has no force of law in
itself; it does not impaatxisting statutory or regulatory requirements.
However, the documenibesimply that NHTSA is seriously considering
initiating future rulemakings. One potential mandate would require
manufacturers of automated vehicles to submit-pdibt safety assessmnten
obtain approval to introduce an automated vehicle to consumers. In the
meantime, NHTSA will request manufacturers voluntarily provide the 15
point safety assessmerit?®

24 1bid Note21.

®Source: Kevin Dopart. Presentation: #AU.S. DO’
ITS JPO. Shown at: Automated Vehicle Symposium, 2014. Burlingame, CA. July 17, 2014.

26U.S. DOT NHTSA Federal Automated Vehicles Policy: Accelerating the Next Revolution
in Roadway Safetyseptember 2016.

’Dennis and Wallace. fAFederal Automated Vehicl
Center for Automotive Research. September 22, 2016.

28 Considering the antiegulatory bend of the current Trump Adminigion, NHTSA is
unlikely to initiate any rulemakings on this subject in the near term. Even the future of the
effort to request voluntary data is uncertain.
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AUTOMATED VEHICLE PROVING GROUNDS

In January 2017, the U.S. DOT selected ters sifeautomated vehicle proving
ground pidnaptragetesting and informafion sharing around
automated vehicle technologie® The ten designees ai®:

1 City of Pittsburgh and the Thomas D. Larson Pennsylvania Transportation
Institute

Texas AVProving Grounds Partnership

U.S. Army Aberdeen Test Center

American Center for Mobility (ACM) at Willow Run

Contra Costa Transportation Authority (CCTA) and GoMentum Station
San Diego Association of Governments

lowa City Area Development Group

University d WisconsinrMadison

Central Florida Automated Vehicle Partners

=4 =4 4 A4 -4 -4 a5 -5 -9

North Carolina Turnpike Authority

FHWA TRUCK PLATOONING PROJECT

Under the FHWA Exploratory Advanced Research profeddie avy Tr uc Kk
Cooyerative Adaptive Cruise ContrBlvaluation, Testing, andi&keholder
Engagement for Near Term Deploymernhe FHWA and Auburn University
areevaluating the commercial feasibility of Driver Assistive Truck Platooning
(DATP). DATP is a form of Cooperative Adaptive Cruise Control for heavy
trucks(two truck platoos). DATP combines DSRC V2V connectivity and

vehicle automation to facilitate Cooperative Adaptive Cruise Control (CACC)
between two or more heavy trucks. Preliminary results have suggested that
DATP can significantly reduce fuel consumptidrs?

2®U. S. DOT. iU ofSransideapoa Designatestl0 Automated Vehicle Proving
Grounds to Encourage Testing of New Technol oc
30 1bid.

S'Bevlyetal . fiHeavy Truck Cooperative Adaptive Cru
Stakehol der Engagement for Near Term Depl oy me
University. U.S. DOT FHWA. April 2015.

2American Trucking Associ aratedoDniving @nd Ratooningvhi t e P
| ssues and Opportunities.o ATA Automated Driv
2015.
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2.3 U.S.ARMY TARDEC TRUCK PLATOON TESTING

The US. Department of Defense (DOD) is leveraging DSRC technologies
developed in the commercial sector to explore platooning of military vehicles.
The U.S. Army Tank Automotive Development Center (TARDEC) is testing
communications capabilities necessary for aati@a platooning on public

roads in partnership with Michigan Department of Transportation. The project
is evaluation DSRC for both V2V and V2l communicatidhs.

2.4 DOE SYSTEMS ANDMODELLING FORACCELERATED

RESEARCH INTRANSPORTATION(SMART)

In 2016, the Natioal Renewable Energy Laboratory (NRELaunched the
Sustainable Mobility Initiative. This program promises to be an additional
source of US government research efforts to develop and deploy advanced
vehicle and transportation technologie#n initial effort, NREL has

partnered with the Colorado Department of Transportation on exploratory
research, and anticipates future partnerstfips.

B¥pDavid C. Smith. idigan DQT TalktaEadth Other ortl 9 .Mo
WardsAuto June 29, 2016.

34 NREL is a national laboratory of the U.S. Department of Energy, Office of Energy
Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.

35 http://www.nrel.gov/transportation/sustainaitebility-initiative. html accessed June 2016.

36 http://www.nrel.gov/news/featas/2016/21622accessed June 2016.
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3 U.S.STATE-LEVEL LEGISLATION AND
REGULATION

In 2011, Nevada surprised many by becoming the first state to adopt
legislationaddressinguutomated vehicle¥.As of November 2016&ightU.S.
Stateshave passerklevant laws® The most common purposes of state
legislative efforts have been to:

1 Introduce Definitions

1 Regulate Orroad Testing
1 Regulate Deployment

1 Address Liability

Table2 shows the eight states that have enacted legislation with reference to
the topics covered.

TABLE 2: ITEMS ADDRESSED INSTATE AUTOMATED VEHICLE LEGISLATION

I=
(D) 2 [} () Q
S S 5o %S 2 >
o 'c SE= S O =
O = SR Do S 9
=) O @ O O Tc ©
£ X x A <3
California X X X X
Florida X X X
Louisiana X
Michigan X X X X
Nevada X
North Dakota X
Tennessee X
Utah X

Additional uses of legislation have seryéor examplefo direct state

government research agencies to report on the issue, and to exempt automated
vehicle technologies from certain legal provisidigen states that have

covered the same topics have often done so in different and conflicting ways.
Details ofstate efforts are provided below.

37 LegiScan. Nevada AB 511. Accessed February 2015 at:
https://legiscan.com/NV/bill/AB511/2011

38 Stanford CIS Automated Driving Legislative and Regulatory Action wikcessed
November 2016.
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3.1 CALIFORNIA

California enacted a law in 2RMirecting the California DMV to enact

regulations for both the public testing and consumer use of automated

vehicles. The DMV adopted regulations for public testing in Janu@g,2

but has yet to adopegulations for consumerugea |l i f or ni ads regul
framework for testing igenerallyseen as effectivd.hough, bere has been

occasional confusion as to what activities the regulations apply. For example,

Uber recently ceasddsting in San Francisdollowing a dispute with the

DMV over testing regulation®.Nevertheless, 21 developers have received,
autonomous vehicle testing permits in Califorffia.

Volkswagen Group of America
Mercedes Benz
Google(Figure4)
Delphi Automotive
Tesla Motors
Bosch

Nissan

GM Cruise LLC
BMW i
Honda
Ford

Zoox, Inc. FIGURE 4: GOOGLE SELF-DRIVING CAR

Drive.ai, Inc.

Faraday & Future Inc.
Baidu USA LLC

Wheego Electric Cars, Inc.
Valeo North Americalnc.
Telenav, Inc.

NVIDIA Corporation
AutoX Technologies Inc.

= =2 4 4 A4 -4 -4 -5 -5 -5 -5 -2 -2 -2 -5 -2 -5 -5 -5 A

®Darrell Etherington. -driihgepilotasDMV/pesokesSan Fr anci s
regi st TeahCiurchiDec 2d, 2016.

40 https://www.dmv.ca.gov/portal/dmv/detail/vr/autonomous/testiogessed February 2017.
List is provided in chronological order of approval.
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Per Cal i for ni aobcempanestesiing automated vehickes ono n s
public roads musteport all accident§egardless of if police were involved)

and disengagemerftsAccidents areeportedmonthly. Disengagement

reports are submitted annually.

Cal i forni ao sdredth€&DMvie adopsa cantplete regulatory
framework for thecommercialdeployment of autonomous vehiclg®ntest
vehicles available to consumerah initial draft of proposed regulations was
offered December 2015. After a rigorous public input process, the draft
regulations were revised, and a new draft published Sept 30;'2016.

As of February 2017, the California DMV has not yet adopted a final set of
regulaions for consumer use of automated vehicles, and a timeline to
adoption is unclear. The latest draft was widely criticized by both the
traditional auto industry and technology developers as being far too
restrictive’ 44 Even [former] NHTSA AdministratoMark Rosekind

suggested in a U.S. Congressional C omn
proposed regulations might be overly restricfivEurthermore, sme policy
anal ysts perceive many points of incoh

stemming from flaws in theriginal legislatiorf:®

GOMENTUM STATION

California enacted an additional law in 2016 that allowed the Contra Costa
Transportation Authority to conduct pilot testing of vehicles without manual
controls on public roads within the footprint of BeMentum &tion vehicle

test facilityin Contra Costa Countlf. The GoMentum Station has been named
as one of ten federal automated vehicle proving grotids.

41 https://www.dmv.ca.gov/portal/wcm/connect/d48f34581 5458e9df2-
5ded9f208e9¢e/adopted_txt.pdf?MOD=AJPERES&amp;CONVERT_TO=url&amp;CACHE
ID=d48f3478815458e9df2-5ded9f208e9acessed June 2016.

42 https://www.dmv.ca.gov/portal/dmv/detail/vr/autonomous/autcessed February 2017.

““David Shepardson. fGoogle, autdmakémng chjseschbd
ReutersOct 20, 2016.

“Ryan McCauley. i3 Cowictelh nGalAiut omaikads AMatvenor
Re g ul aGovIeah.sompFutureStructu@ctober 20, 2016.

%Brian Fung. fAFederal officidalrsvi akecairm. &t C:

Washington PostNov 15, 2016.

46 E.g.,Prof. Robert Peterson. Correspondence to Ca DMV, Re: Proposed Autonomous
Vehicle Regulations. February 23, 2016

47 CA AB 1592, Bonilla. Autonomous vehiclesilot project.

48 Supra sectioR.2
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http://www.reuters.com/article/us-california-selfdriving-idUSKCN12J2MM
http://www.reuters.com/article/us-california-selfdriving-idUSKCN12J2MM
http://www.reuters.com/article/us-california-selfdriving-idUSKCN12J2MM
http://www.reuters.com/article/us-california-selfdriving-idUSKCN12J2MM
https://www.washingtonpost.com/news/the-switch/wp/2016/11/15/federal-officials-are-mad-at-california-for-misuing-their-idea-on-self-driving-cars/?utm_term=.1c98d1f59add
https://www.washingtonpost.com/news/the-switch/wp/2016/11/15/federal-officials-are-mad-at-california-for-misuing-their-idea-on-self-driving-cars/?utm_term=.1c98d1f59add
https://drive.google.com/file/d/0B7uiYk-iv-WNYnJtdWxwTWpXQUU/view?usp=sharing
https://drive.google.com/file/d/0B7uiYk-iv-WNYnJtdWxwTWpXQUU/view?usp=sharing
http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160AB1592

INTERNATIONAL SCAN OF CONNECTED ANDAUTOMATED VEHICLE TECHNOLOGY DEPLOYMENT EFFORTS 2017

3.2 FLORIDA

Florida was the second stdsdter Nevadato enact legislationelated to

automated vehicle&inlike Nevada, F o r i2@l2lawvsdid not require

follow-up regulation from any state ager(except submission of a research

report) The law applies only teestingo f fAaut onompott so0 vehicl
consumer usepnd mandates some general requirementseodriter and $5

million proof of insurance coverage.

Florida amended automated vehicle law in 2016 to loosen restrictions on
testing and specifically allow truck platooning. Asealrly2014, Florida had
received no applications to test autonomous vedffchad this appears to
remain the case as of November 2(l6rida and FDOT continue to focus on
automated vehicle technology, for example through the FDOT Florida
Automated Vehicles (FAV) Prografi Additionally, a partnership between
the city of Orlandand local academic, public, and industry interests was
named as a federal automated vehicle proving grétnd.

3.3 LOUISIANA

Louisiana enacted a law in 2016 that introduced definitions related to

automated vehicles into the state highway code. Definitions iedlud

Aaut onomous technology, 06 Adriving mode
Aoperational , 0 A sThelauvireclgdedo fudherand At act i
provisions for regulatio”?

3.4 MICHIGAN
In 2013, Michigan became the four#itate to specifically regulate the testing
of automated vehicl es. Public Acts 231

legal code to allow manufacturers, suppliers, and upfitters of automated
vehicle technology to test prototype automated driving systems on public
roads when registered with a spetial c e n s e pll apreviddddoy o6 M
the Michigan Secretary of State

“Florida Dept. of Highway Safety and Motor Vel
February 10, 2014.

50 Florida DOT Florida Automated Vehicles (FAV), http://www.automatedfl.com/ , accessed
Novemter 2016.

51 Supra sectioR.2

52LA HB No. 1143, 2016. Enrolled as Act No. 318.
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In 2016, Michigan updated the legislation to refine key definitions, remove a
prohibition on deployment of automated vehicles, introduce a regulatory
framewor k-demand maomr fivvenhi cl e net wor k, 0 an
automated vehicleelated language to the legal co@=e provision of

Mi chigandés | aw | imits | ocal authority
automated vehicles.

Between March 2012 and March 2015, the followsogpanies have been
issues Mplates with the explicit purpose of testing automated vehicle

technology?3

9 Autoliv Electronics America

1 Continental Automotive Systems
1 Dura Automotive Systems

1 Magna Electronics

1 Quantum Signal

1 The University of Michigan

1 Robert Bbsch LLC

1 Roush Industries

1 Valeo

The details of testing activities in N

M-plate program does not require a detailed description of the technology
being developed. Beyond the listed companies, some manufacturers and
suppiers are likely testing automated vehicle technology under tmelé
program without having explicitly stated the nature of the technology being
developed. Additionally, there may be testing of automated vehicle systems
on Mi c hi g(anddsswha) aithahamallyregistered vehicles. A
production vehicle could be upfitted with an automated driving system and
registered, licensed, and operated under standard vehicle codes, and this
would not likely violate any law so long as federal safety standaedsot
compromised?

53 List was compiled by review of Ndlate applications provided to CAR by the Michigan
Secretary of State in 2015.

54 Additionally, established manufacturers may testRvMVSS-certified prototype vehicles
on public roads through a provision in the recenéfabtransportation funding law, the
FAST Act.
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3.5 NEVADA
Nevada was the first state to adopt
P NEVADR

automated vehicle legislation in
20l11Nevadaodos 2011

_ 0s 2 ~A A
provide much detail regarding how | S l_l
automated vehicles would be —

regulated, but authorized and AUTONOMOUS VEHICLE

instructed the state DMV to adopt  FIGURE 5: NEVADA AUTONOMOUSTEST

regulatory languag&he Nevada ~ VEHICLE LICENSEPLATE

DMV adopted regulations in March 200Ie vadads statutory | &
amended in 2013 to incorporate previously adopted regulatory language

regarding definitions, testing, deployment, and liabiiity.

Though both testing and consumer deployment regulations have been adopted,
Nevada icurrentlyaccepting applicationsnly for testing, stating that
ifautonomous vehicles are no% tleagt avai l
six companies have been licensed to test automated vehicles in Nevada:

Google, Audi, Continental, Delphi, Hyuneldia, andDaimler.>’ Upon

approval, the Wvada DMV provides testers with a special distinct license

plate Eigureb).

There are recent indications that Neva
intended A Californiabased company called Otto that is developing driving

automatia systems for commercial vehicles conducted a demonstratien on |

80 in Nevada without applying for, or receiving a liceffSEhe DMV knew

of the demonstration befeteand and explicitly warned Otto that they would

be in violation®® Otto went ahead wittesting, including a publisized vidé&b.
Nevadadés DMV did not i®mpose any penal't

Ottoss testing in Nevada continued for several weeks without seeking official
approva) and now appears to have movedroad testing elsewherRather

SNV SB313, 2013, enrolled as Chapter 377

56 http://www.dmvnv.com/automous.htnaccessed June 2016.

571t could not be confirmed if additional companies have been licensed but not publicized, or
if the companies listed remain currently licensed to conduct testing.

8Mar k Harris. AfHow Otto Defied Nevada and Scol
Backchannel. November 28, 2016.
59 1bid.

80Otto1 Self-driving Trucks. YouTube. May 16, 2016.
https://www.youtube.com/watch?v=bK76W1kH4jA&feature=youtu.be&t=28
61 1bid note58.
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than applyto test automated trucks in the state, Otto applied, and was
approved, to establish Nevadabés first
Facility (AVCF). Nevadads regul ations
the intent of having a formal thiplarty testing feility validate that

automated vehicles are safe for consun
to certify vehicles developed®by Otto

FIGURE 6: OTTO PUBLIC TESTDRIVE IN NEVADA MAY 20163 ENGINEER IS NOT INDRIVERGS SEAT OR
ACTIVELY MONITORING SYSTEM PERFORMANCE 83

62 1bid.
63 Image: Ibid notes0.
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3.6 NORTHDAKOTA

I n 2015, North Dakoautamapdne s ed sehawl déf
directing the legislative management (aresedrchvi si on of Nort h
state government) wonsider studying the issughe legislation defined

faut omated motor vehi cl.levaesl e5x,uifvfadleln
driving automationo describes extremel
technologythat may not be introduced to the public for decaflever.The

legislative management did not prioritize this request and did not author a

report.

3.7 TENNESSEE

Tennessee enacted a law in 2015 precluding the possibilities of local

jurisdictions from prohibiting automated vehicf#\n additional 2016 law

introduced key terms into the state legal code, incluidliagut o n o mo u s
technology, 0 Adriving mode, 06 Adynamic
istrategi c,®Autanmatkd vehiclescate inat farther tegulated in
Tennessee.

3.8 UTAH

Utah has enacted two lasrtinent to automated and connected vehicles.

One | aw defi nes @nddirects the Utah Departvnenhdf c | e 0
Public Safety to prepare a report on autonomous vehicles, including
recommendations for further legislative and regulatory acliba.esulting

report concluded that Ait may be pr ema
adopt new |l egilation at this time. o

The law also permitted state agencies to contract private parties to test
automated vehicles within the st&& he other law exempts fttsoning
vehicles from a requirement to maintain a 4sexond following distance,

64 ND HB No 1065 of 2015

85 TN SB No. 598, enrolled aBennessee Public Chapter No. 307

86 TN SB No. 1561, enrolled as TN Public Chapter No. 1561.

67 Utah Department of Transportation (UDOBEst Practices for Regulation of Autonomous
Vehicles on Utah Highway&ctober 2016.

58 UT HB 280 of 2016
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assuming the platooning is conducted as part of a test approved by the state
Departments of Transportation and Public Safety.

3.9 MASSACHUSETTS

Massachusetts has not passed amydpecific to automated vehicles or

adopted formal regulations. However, Governor Charles Baker issued an
Executive Order fATo Promote the Testin
Aut omat ed Dr i vi®fhe Offler cohvaned acspecia working

group on awdnomous vehicles headed by the Massachusetts Department of
Transportation (MassDOT). The main task of the group will be to advise the

| egi sl ature regarding any | egislation
we | f ‘aThe Order further established that therking group and

MassDOT will issue guidance to municipalities to allow testing activities. The
Order specifies that such guidance must include a process by which MassDOT
must approve companies prior to testing, and obtain a memorandum of
understanding (MO) between the testing company, MassDOT, and any
municipality or agency whose roadways would be dded.

Massachusetts already has an established hub of driving automation
technology including the Massachusetts Institute of Technology (MIT) and
several robats companies. Recently, Singapt@sed nuTonomy (an MIT
spinoff) announced that it plans to test and develop driving automation
technology on public roads in the Boston drea.

Very recently, Massachusetts has shown increasing interest in regulating new
mobility innovations. For example, ridwiling services (TNCs) will be

subject to a new-Bent per ride fe& Potentially more impactful, the

legislature has introduced a bill that would impose anpiéz fee on

automated vehicles, require them to be &arassion vehicles, and disallow

89UT HB 373 of 2016

0 Mass.gov, Executive Order No. 572, bylix cel | ency Charl es D. Baker
Promote the Testing and Deployment of Highly
2016.

1bid.

2 1bid.

“Pete Bigelow. AComing to Streets of Boston: |
Driver. Nov. 22, 2016.
“David I ngram.
Aug 19, 2016

=14

M a-badlireg @dps) give thtes mom etyRedteoy itdhex i s . 0
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them from travelling over a mile without a human inside. nuTonomy has
strongly opposed this bifP.

3.100THER STATES

Most U.S. states have not addressed driving automation technology in
legislation, regulation, dormal policy. In these states, the rules governing
testing and deployment of automated vehicles are limited to the rules that
govern all oaroad vehicleg® As such, public testing and demonstrations of
driving automation systems have been acknowledgeda@veral loations
without formal approval.

In some cases, technology developers have worked cooperatively with
governing agenciesr public officialswithout aformal framework. In other

cases, governing agencies are oblivious or disinterested in public testing
activities. States that do not have a formal regulatory framework but are
known to host notable development activities include Washington, Texas, and
Pemsylvania.

“Dyl an Martin. AWhy a Proposed Mass. Bill Coul
BostinnoJan 26, 2017

“Bryant Wal ker Smith. fAAutomated Vehicles Are
Texas A&M Law Review/olume 1, Issue 3. 2014.
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4 U.S.STATE AND LOCAL PUBLIC-PRIVATE
PARTNERSHIPS

This chapter details pubhgrivate efforts in the development of automated
and connected vehicle technology that do not directly involve legislation or
regulation.

4.1 CARNEGIE MELLON UNIVERSITY

Carnegie Mellon University (CMU) has played an outsized role in the recent
advancements of automated vehicle tech
team that won the 2007 DARPA urban challenge. Much of the technology and
expertise developed in this projeeas used to lay the foundations of

Go o g | ediiwng saeprofjram. More recently, the transportation network
company (TNC) Uber acquired a number of Al and robotics experts from
University staff after establishing a partnership with CMU and opening a
nearby research facility.Carnegie Mellon continues to excel in automotive
robotics R&D through the CMU National Robotics Engineering Cefiter.

CMU also performs federalfunded research projects through the University
Transportation Center (UTC) Techngles for Safe and Efficient

Transportation (TSET) prograf.

4.2 COLORADO ROADX

RoadX is a Colorado DOT initiatévthat focuses on using cuttiegge

research and innovations to provide transportatioresyssolutions. Spurred
by the RadX initiative, CODOT ha partnered with private sector partners
including Panasonic, HERE, and Otto to demonstrate and utilize connected
and automated vehicle systeffis.

"Reuters. fANOne Year Af t-@arnegik MeallonParmearshigis Pact , t h
St a | Forude March 21, 2016.

78 CMU NREChttp://www.nrec.ri.cmu.edu/

7® CMU UTC-TSET, http://utc.ices.cmu.edu/utc/utsetprojects.htmihccessed Nov. 2016.

80 Colorado DOT, RoadXhttps://www.codot.gov/programs/roadx
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4.3 CONTRA COSTA TRANSPORTATIONAUTHORITY GOMENTUM
STATION

The decommissioned Concord Naval Weapons Station idoerow utilized

as a connected and automated vehicle technology testbed, called GoMentum
Station®! The 5,000 acre facility feates 20 miles of abandoned ro&ds
featuringbridges, tunnels, railroad crossings and other infrastructure. The
facility has been sed by Honda, Apple, and oth&<nly 40 milesnorth of

Silicon Valley, this is a very convenient facility to test automated vehicle
technologies. However, the facility may be only temporary.l®hg-term

general plan for the facility is for mixagse relevelopment. The use of this

site for vehicle testing is now considered temporimemoranduryof-
Understanding with the city of Concof#l

4.4 LOCAL MOTORGB OLLI PILOT DEPLOYMENTS

U.S-based_ocal Motorsdeveloped an automated shuttle calidll. The

shuttke is using clouébased cognitive computing to analyze information from
its 30 sensors. Insight from that analysis will be used by Local Motors in its
development process tefine future version of Olli to meplassenger needs
and local preferencés.

In addition,passengers will be able itteract naturally with Ollvia speech,
asking for example how the vehicle works and information about the
destination and other points of interest. The shuttle uses GRBarfdr
navigation, has a }@erson capzity, anda top speed of around 15 mph

In the summer of 2016, a ppilot deployment of Olli took place on public
roads in National Harbor, MD. In these early stages, the shuttle is taking
passengers and a Local Motors engineer is present at allitithesvehicle,
but ultimately the shuttle will not require in person superviétdracal
Motors is also in talks with communities and transit agencies, including

81 GoMentum Stationhttp://gomentumstation.nedtcessed November 2016.

82A]l ex Heath. fAlnside the abandoned-seunietl i t ary b:
¢ a 1Busidess InsiderAugust 14, 2016.

83 City of Concord. MOU, July 7, 2015.
http://cityofconcord.org/pdf/citygov/agendas/council/2015/0707/6 A.pdf

8%Local Mot o red6, 20fi6hrtpd:/localnotarsucam/posts/2016/06/lcoabtors
debutsolli -first-self-driving-vehicle tap-poweribm-watson/

85 1bid.

86 1bid.
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Miami-Dade CountyLas Vegas, as well &erlin, Copenhagen and Canberra,
for pilot deploymets of the Olli shuttle§’

FIGURE 7: LOCAL MOTORSOLLI

4.5 MICHIGAN CONNECTEDVEHICLE ENVIRONMENT

Southeast Michigan has been the center of DSRC connected vehicle research
and development since the establishment of the originalROS. Connected
Vehicle Test Bed® Since establishment in 2007, the original testbed been
expanded and updated with the latest DSRC technologies, but multiple
partners and stakeholders have worked to leverage the federal facilities to
develop a permanentlsasustaining connected vehicle environment.

MDOT, along with several public and private partnéeve been developing

and deploying DSRC technology in Michigan for several years now. Over one
hundred DSRC RSUs have been installed arsootheast Michiga.2® The
Michigan Connected Vehicle Environment is made up of several individual
(but related) projects, as described below.

8%Rob Lever. fAOIl Idir,i vai n3gD npirniinbtuesd,, tsoelhi t road i
2016.

88 The U.S. DOT Connected Vehicle Test Bed Program isidésm supra secti@nl
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SOUTHEASTMICHIGAN TESTBED

The U.S. DOT6s Southeast Michigan Test
2007, and has been continuallydated as DSRC standards are refined. The

test bed is open for developers to leverage standardized infrastructure to

develop DSR&bhased applications. The test bed has about 50 RSU

installations in multiple locations in Oakland CoufftyaAn additional 17

RSls have been deployed in the Aurban c
Detroit % 92

ANN ARBOR CONNECTEDVEHICLE ENVIRONMENT

The U.S. DOT and partners launched the Connected Vehicle Safety Pilot
Model Deployment Project in Ann Arbor, Michigan, in 2012. The gubj
collected data from over 2,800 vehicles and 25 roadside units. The project
concluded in 2014. However, the U.S. DOT is suppottiagsitioningthe
deployment to an ongoing connected (and eventually automated) vehicle
environmen®?® The8 Ann Arbor Conneted Vehicle Environment is

envisioned as a key component in a laigeuatheast Michigan Connected
Vehicle Environmer& which also includes the U.S. DOT Southeast Michigan
Test Bed, describeabove

MDOT CONNECTEDVEHICLE INFRASTRUCTUREDEPLOYMENT

In addition to assisting with deployment and operation of U.S. S@pported
testbeds, MDOT is utilizing its oMASRC infrastructure to develop and
deployV2l applications. The initial pilot applications include:

1 Work Zone Warning/Management
Red Light Vidation Warning

1
1 Road Weather Management
1 Pavement Condition Measurement

®Bettisworth et al .-Ran§eCamhmusicatmris Texlendldggamd e d Shor f
Applications: Report to Congr-#POE21B.JuUuy S. DOT \
16, 2015.

%1 1bid note89.

92The U.S. DOT Test Bed program is also discussgmtasection2.1, page2, as related to
the U.S. DOT Connected Vehicle program.

93 University of Michigan Mobility Trasformation Center
http://www.mtc.umich.edu/deployments/connecteatarbor
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AMERICAN CENTER FORMOBILITY

Thestate of Michigan has purchased the &@%e site of the deommissioned
Willow Run General Motors plarior development of the American Center

for Mobility (ACM). The state has committed $20 million overall to the
purchase and development of a connected and automated vehicle testing and
development center on the site. The project is estimated to cost $80 million in
overall construction cost&CM held a goundbreaking ceremony on

November 21, 2016ut the project will need additional funding commitment
for completion®*

4.6 OHIO SMART MOBILITY CORRIDOR

The Ohio Smart Mobility Corridoron U.S. 33 consists 85 miles of four

lane, limited access highway between Dublin and East Liberty, northwest of
Columbus The highwaywill be equipped by the Ohio Department of
Transportation (ODOT) with higbapacity fiber optic cable to

instantaneously link researchers aradfic monitors with data from embedded
and wireless sensors along the roadway. The Smart Mobility Corridor is a key
component of the stateds new Smart Mob
between ODOT, the Ohio Department of Public Safety, Whigttterson Air
Force Base, Case Western Reserve University, University of Cincinnati,
University of Dayton, Wright State University, The Ohio State University,
Transportation Research Centf€RC), and Ohio Turnpike and Infrastructure
Commissior?? In addifon, the TRC has announced plans to spend $100
million to upgrade the facility to support research on autonomous vefficles.
The state of Ohio with Ohio State University have pledged $45 million to

fund the new TRGMART (Smart Mobility Advanced Researchdanest)

Center¥’
“The Detroit News. AWillow Run sold for $1.2M
%0Ohio.gov. ASmart Mobility Corridor to Become

9 http://www.toledoblade.com/Automotive/2016/12/18/Chkigesself-driving-truckscars
testsTransportatiorcenterseeks100M-upgradeto-do-researckon-autonomous
vehicles.html

97 http://www.trcpg.com/blog/2017/01/27 [transportati@searckcenterinc-trc-announces
newsmartmobility-advanceedesearckhestcenterd5-million-newinfrastructure
expansiortest-connecteddriverlessvehicles/
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4.7 STANFORD UNIVERSITY

StanfordUniversity has been at tlierefrontof automated vehicle
development since atleast 00 when a team | ed by St arl
Intelligence Laboratory (SAIL) won the DARPA Grand Challenge. SAIL is

now afiliated with Toyota in an effort to develop Al driver assistaffce.

4.8 UNIVERSITY OF MICHIGAN

The University of Michigan Transportation Research Institute (UMTRY a
key partner in th€onnected Vehicle Safety Pilot Model Deployment
(SPMD) project. UMTRIontinues to be involved with the continuing Ann
Arbor Connected Vehicle Environment, and other projects including the
University of Michigan Mobility Transformation Center (MTC)

TheMTC is a publicprivate partnership to support research and development
of automated vehicle84TC and UMTRI are currently working to transition

the infrastructure installed for the Ann Arbor Connected Vehicle SPMD
project into asustainecconnected vehicle environment with over 9,000
equipped vehicles.

FIGURE 8: UNIVERSITY OF MICHIGAN MOBILITY TRANSFORMATION CENTERMCITY
TESTFACILITY

The MTC also researches institutional and socioeconomic implications of
connected and automated vehicles. A critical component of MTC is Mcity, a
largesale testing facility constructed specifically to test and refine connected
and automated vehicle systems. Mcity's fplus miles of roadway allows
testers to repeatedly test, observe and shape the behavior of connected and

% StanfordSAIL, http://aicenter.stanford.edatcessed November 2016.
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autonomous vehicles in a way tltan't safely be carried out with reabrld
driving.

MTC is funded through public sources, as well as through industry

partnerships and an affiliates prograrhe 17 industry members of the MTC

Al eadership circleo haveionewralhrepl edged
year period® Additionally, nearly fifty MTC affiliates contribute $50,000 per

year MTCO6s | eadership circle and affiliat
an opportunity to influence the direction of research activities.

The Universityof Michigan has a particularly close relationship with the
Toyota Research Institute (TRI). In 2016, TRI pledged $22 million over four
years for research collaborations with théAfaculty in the areas of
enhanced driving safety, partner robotics and anchoobility, autonomous
driving and student learning and diversity.

4.9 UNIVERSITY OF ARIZONA UBER PARTNERSHIP

The University of Arizona has partnered with Uber in August 2015 to research
cameraens design to improve imagery used for mapping and safety

featurest® As a result of this cooperation, several Uber test vehicles will be
tested in Arizona. Uber will donate $2
Sciences for scholarship¥.

4.10VIRGINIA AUTOMATED CORRIDORS

The Virginia Department of Transportation and Erepartment of Motor
Vehicles have entered into a new partnership with the Virginia Tech
Transportation Institute, Transurban and HEREreate the Virginia
Automated Corridors. The new initiative will streamline the use of Virginia
roads and statef-the-art test facilities for automategehicle testing,
certification, and migration towards deployméfit

9 MTC, Industry Partnerdttp://www.mtc.umit.edu/partners/industccessed November
2016.

100 hittp://www.engin.umich.edu/college/about/news/stories/2016/august/acceleifitial -
intelligenceresearctaccessed Nov. 2016.

YgUniversity of Arizona, Uber Partner on Auto
Technology, August 26, 2018tp://www.govtech.com/applications/Universib§-Arizona-
UberPartneron-AutonomousCar-Research.html

Rituparna Sengupta, f@dAUber partners with Uniwv
t e ¢ h n drteongtipnal®usiness Time8ugust 27, 2015

103 https://governor.virginia.gov/newsroom/newsarticle?articleld=8526
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Additionally, the University of Virginia Center for Transportation Studies
oversees the U.S. DOT FHWA Connected Vehicle Pooled Fund Studies
program, described in secti@nl

4.11VOLKSWAGEN/AUDI TRAFFIC LIGHT INFORMATION

One potential application of DSR
V2X technology as developed by y 88.1
the U.S. DOT is Signal Phase anc Traffic signs
Timing (SPaT) (as described in
section2.1). SPaT provides drivers
with information regarding the
timing of signalized intersections.
The SPaT application can also befg
facilitated by cellular technology, P4
and at least one OEM (Audi) has
embedded this feature in re&brld £ cure 9: AUDI TRAFFIC SIGNAL

consumer vehicle¥?In covered  INFORMATION DISPLAY

metropolitan areas, Aui 6 s fAuvr ar 11 ¢

' ight information systemod uses LTE
red light how much time is remaining before the light turns gt&emhe

system also provides-wehicle speed limit information where availabfé.

4.12\WAZE PARTNERSHIPS

On the connected vehicle front, there may not be a more impactful
relationship between connected vehicle systand ITS as the growing
integration between the navigation app, Waze, and public transportation
agenciesWaze is a popular smartphehased conected navigation
application used by millions of commuters and travelers in the U.S. and
around the globe.

The traveltime and road condition data sourced from this collection of users
is extremely valuable to transportation systems managers. Recgghizin

104 Traffic Technology Servicesttp://www.traffictechservices.com/persorstinat
assistant.html

con

15SamAbuel sami d. Ai2017 Audis Wil Tal k-t o Some

Tol nfrastructure Communications. o0 Forbes.
106 Audi. Press Release: Audi announced first vehicle to infrastructure (V2I) sértrieenew
traffic light information system. August 15, 2016.
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Waze pioneered the 6Connected Citizens
Waze to disseminate information on traffic congestion, road closures,

incidents, and more to all Waze (and Google Nav) dsewsv a substantial

percentage of the travellingiplic. Further, agencies can initiate-avay
partnership whereby they have d-irect a
vehicle traffic datd®’ Waze now has over 100 pubbector partners

exchanging dat#®
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FIGURE 10: WAZE SMARTPHONE NAVIGATION APP CANINCORPORATEINFORMATION
SUBMITTED DIRECTLY FROM TRANSPORTATIONAGENCIES THROUGHWAZEGS
CONNECTED CITIZENS PROGRAM

107 Waze.https://wiki.wazecom/wiki/Connected_Citizens_Program
G| Suser. fAWaze Connected "Piatrit nenms OPrOxdr. arh 0Ge

MICHIGAN DEPARTMENT OFTRANSPORTATIONAND THE CENTER FORAUTOMOTIVE RESEARCH 29


https://wiki.waze.com/wiki/Connected_Citizens_Program
http://gisuser.com/2016/10/waze-connected-citizens-program-celebrates-100th-partner/

INTERNATIONAL SCAN OF CONNECTED ANDAUTOMATED VEHICLE TECHNOLOGY DEPLOYMENT EFFORTS 2017

5 EUROPE

There are multiple complimentary efforts to coordénide deployment of
cooperativantelligent ranspotationsystems (GITS) and vehicle automation
across th&uropean UnionThe legal basis for the development of a trans
European transport network (TEN was adopted in 2013and includes

specific provisions for @TS. The TENT guidelines set a framewof&r
development until 2038° Additionally, the European Commission has

initiated an automated and connected vehicle working group under the GEAR
2030 Project. Tis group will advise the Commission on potential regulatory
actions and investments to fa@ké the beneficial adoption of connected and
automated vehicleg?

This chapter provides an overview of key projects regard#ipSCand
driving automation across Europe.

5.1 AMSTERDAM GROUP

The Amsterdam Group includes the key stakeholders who have the means t
jointly develop and deploy cooperative ITS in Eurdfdt consists of four
umbrella organizations:

1 Car 2 Car Communication Consortium (C2GCC), a nonprofit
industry group for the accelerated deployment ¢T8.113

1 Conference of European Directors oRoads (CEDR) the Road
Directorso platform for cooperation
European transport infrastructti®

1T Association Europ®enne des Concessio
doOuvrage = P ®thegearopeah B4saciatibn)of Operators
of Toll Road Infrastructure$®

109EU. Core Network Corridors Progress Report. 2014.
10 European Commissiohitp://ec.europa.eu/growth/toels
databases/newsroom/cf/itemdetail.cfm?item_id=8640
1 https://amsterdamgroup.mett.nl/home/default.aspx

12 pid.

113 https://www.car2-car.org/index.php?id=22
114 http://www.cedr.frlhome/

115 http://asecap.com/index.php?|a@m#
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1 Polis, a network of European cities and regions cooperating for innovative
transport solutiont$®

The Amsterdam Group, along with a number of publically funded research
and development efforts, supports deployment-6f & as outlhed in theC-

ITS Deployment Platform as adopted by the European Commidaguré

11).

FIGURE 11: THE AMSTERDAM GROUP IS ANALLIANCE OF PUBLIC AND PRIVATE SECTOR STAKEHOLDERS!?

5.2 C-ITSPLATFORM OF THEEUROPEAN COMMISSION

The Platform for the Deployment of Cooperative Intelligent Transport

Systems in the European Union-(CS Platform) was created by the

European Commission services (DG MOM&}¥upport the emergence of a

common vision across all actors invetl/Zin theC-ITS value chairacross the

EU. The CITS platform has gathered insight frgpublic authorities, vehicle
manufacturers, suppliers, serviageyders, telecomm companies, and other
stakeholder$'®Perthe@ TS depl oyment plydtof ¢f mr sa
phase), and Aday 1.50 (|l ater phases) s
the following:

116 http://www.polisnetwork.eu/
117Image sourceEU. Core Netwak Corridors Progress Report. 2014.
H18EU C-ITS Platform. Final Report. January 2016.

MICHIGAN DEPARTMENT OFTRANSPORTATIONAND THE CENTER FORAUTOMOTIVE RESEARCH 31


http://www.polisnetwork.eu/
http://ec.europa.eu/transport/infrastructure/tentec/tentec-portal/site/brochures_images/CorridorsProgrReport_version1_2014.pdf
http://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf


















































































