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B Symposium Welcome
» Brian Wynne, President and CEO, AUVSI
» Jane Lappin, Volpe National Transportation Systems and Chair, TRB Intelligent
Transportation Systems Committee

B Welcome to Michigan
» Kirk Steudle, Director, Michigan department of Transportation

B Opening Keynote Address:
» Dr. Mark R. Rosekind, Administrator, National Highway Traffic Safety Administration

B Vehicle Manufacturer and Supplier Briefings
> Michael Pozsar, Vice President, Electronic Controls, Electronics & Safety, Delphi =&
» Dr. Kay Stepper, Vice President, Head of Regional Business Unit Driver Assistance &
Automate Driving, Robert Bosch LLC =&
» Dr. Cem U. Saraydar, Director, Electrical and Controls Systems Research Lab, General
Motors

v GMEENEGICH T IMYMBABMEZR S FTRNEE

B Panel Session—1
» Moderator: Bob Denaro, Chair, TRB Joint Subcommittee on Challenges and Opportunities
for Road Vehicle Automation and ITS Consultant
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Michael Pozsar, Vice President, Electronic Controls, Electronics & Safety, Delphi
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Dr. Kay Stepper, Vice President, Head of Regional Business Unit Driver Assistance &
Automate Driving, Robert Bosch LLC
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Vision: 8 = N 7L VEERInfury free driving

Automated Driving| ZWhZE 75 1l

Highly automated drivingl&tz>H9—NDTREMNEREINS
Connectivity )N EE

- Redundancy
Small latency = (360" vehicle

(e.g. electronic / = )
{ bramsand 5’5 environment)
brake light) i\ e . — - vronmen

Negotiation of
maneuvers
(lane merge assist)

Non—visible area
(e.g crossing
traffic)

Sensor data fusion
(e.g. dynamic map)

Information on
future behavior
(e.g. remaining red
light phase)
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B Identifying and Addressing Key Research Questions

> Legal Issues Addressed in the EU AdaptlVe Project =&
v" Andreas Knapp, Daimler AG

> Crash Avoidance Metrics Partnership =&
v" Levasseur Tellis, Technical Specialist, Functional Safety, Ford Motor Co.

> Michigan Mobility Transformation Center Research Roadmap = #i
v" John Maddox, Assistant Director, Michigan Mobility Transformation Center

> Ethical Considerations for Vehicle Automation Systems =%}
v" Dr. Chris Gerdes, Professor, Mechanical Engineering, Stanford University

» Panel Session

v" Moderator: Dr. Steven Shladover, Chair, TRB Vehicle-Highway Automation Committee and University
of California PATH Program

B Panel Session: Private Investment in Vehicle Automation

B Moderator:
» John Casesa, Vice President of Global Strategy, Ford Motor Co.
B Panelists:
» Philipp von Hagen, Member of Executive Board, Porsche Automobil Holding SE;
» Zach Barasz, Kleiner Perkins Caufield & Byers;
» Glenn Mercer, Industry Analyst;
» Chris Thomas, Founder and Partner, Fontinalis
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Andreas Knapp, Daimler AG
Legal issues addressed in the EU funded AdaptIVe project
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Andreas Knapp, Daimler AG
Legal issues addressed in the EU funded AdaptIVe project
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Levasseur Tellis Ford Motor Company Development of Safety Principles by automation level
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Levasseur Tellis Ford Motor Company Development of Safety Prmclples by automation level
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Levasseur Tellis Ford Motor Company Development of Safety Principles by automation level
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Levasseur Tellis Ford Motor Company Development of Safety Principles by automation level

B Safety Principles

*  Driver/Operator

*  Vehicle

*  Automation

— g o iy g
Level 2 Principles o Level 3 Principles l":i'-':‘
Oriver * Driver ;
= — Operational Readiness
~ Operational Readiness - - > 3 - D::rlsu:n to i:fti:e/
- OFDR , T - override/ cancel

= Decision to initiste/ override
cancel sutomation

= Faliback control in the event
of vehicle or sutomation
fallure

Vehicle

= Vehicle Controls
=~ Visibility

-  Driver control

Automation - controllability =~ — ——

Level 4 & 5 Principles —

=  Cperstinngl Meadewn
= Decman to etiaty apernon

= Drivar coostruds if how satometion
woariable

= Vwbulity F hiaran dever o presene

- Camplte CELR

= Persnent exdication of high
wrmmaron  buaman drver n cressey

—  Fad walw operatioo

= Valshatr cpecatoral doman

= May not immedately respond 12 drver
lequest

automation

~ Fallback control in event
of vehicle fallure

* Vehicle
— Vehicie Controls
— Visibility
— Driver Control

* Automation
= Driver Initiated
~ Persistent indication of
high automation
~ Complete OEDR
- Validate operational
domain

— Controllability during
override or cancel
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Levasseur Tellis Ford Motor Company Development of Safety Principles by automation level

B Safety Principles

When automation is engaged at:
g4 oo Level 2 Level 3 Level 4 Level 5

When automation is engaged at:

Driver/
Operator

When automation is engaged at:

Vehicle
systems

17
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John Maddox, The UM Mobility Transformation Center Research Roadmap
B MTCEREDE=. JHLY: B
B MTCTREIESNEL AT L
m HEE~DESE

Legal, Liability and Insurance issues e | e
Customer acceptance & understanding ety ——

Standardized technology assessments & validation for safe operation
AV operation in mixed traffic

applications

VVVVYVYY

Catalog of human behavior in critical situations Connastel

- . . . . YZV p »ngpveﬁr:s_l_ly]__._c_rfih_lmr_nmenl Brakmu
Transition of vehicle control with partial automation Eperimnsy Bophe L __
Cybersecurity Of AVS Iéi:;::;:\/silj:\c Change Warmnb

-
.t - B Do Not Pass Warning
. MTC Qﬂy L) ﬂtﬁ% ﬁﬁ Right Turn in Front of Transit Vehicle, etc

L v V21 Adaptive Signal Control
> CO n n eCtIVIty (V2X) Advanced Traveller Info System
|Work/Speed Zone warning

> Automation i Motorist Weather Advisories/Warnings

Pedestrian in Crosswalk
Agency Probe Data

» Cybersecurity S e
> Standal’ds Automated

AV L2 lane keeping
» Consumer Acceptance - S Tt ST
L2/3 parking assistant
> Legal Issues Aulomnlcd + Ccmne:clcd
. AV + V2V + all 1bovc in more scenarios, +
» Business Models i3 platooning

L4 platconing

L2/3/4 auto intersection eco-approach/departure
L4 auto-valet

all + v2p L4 full urban operation amongst pedestrians
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John Maddox, The UM Mobility Transformation Center Research Roadmap

B EBEEDEL \Research Questions(TF R SR iE)

> HEREEEIL. TRE2TIRED O DEEL SN -5l &IREEICED L7
B®ENEZFODDOMN?

> EEMEDEOICTANT HEEFDEIEMIGE ?

> EEETET 5=HIC2aL—2avEEDLSITERATESLMN?

> AVIE, EDQESICARBITEERSND VLI EDFFED T HH ?

> VoxXId, BEMESn-EMlICEARMICED IR MEZL-6T DM ?

> BEINF-AVISFANIFYIEED LI LEZRENH LM ?

> T—AIIVELT LAV TFFE DI RENEFHFOMN?

> EQLIITHEMZRZTERT HH?

> FEmE LG/ FIEEBERMESN-ERISHL, EQLIGFEZL-
g M?
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John Maddox, The UM Mobility Transformation Center Research Roadmap

B 3t @7iResearch Questions(HFZZ R RE)
» Cybersecurity
vV AVIZHLED LS EERNGRER/ VR INFET SH
vV BRIZKDETVIT—FTEDLSIZREZRET M
> Legal/Liability/Insurance
V BEDEARRICEDISIBEENERINSH?
vV BEORBEVATLIZEDESBEENERSINEMN?
vV AVOEREZWTEDLSITBENEHESNSH?
V TS5AN—A~DEELGEZEII[AV?
> BEEOME
vV EQIDICERDMEEZETEZERZLAET HDH?
> T—RADINEES T
V BREHNCEEREDEANEREEEZXIETA-HEDS LT —2%R
F95hHV?
vV BTEOT—32tybE, FifzCAVT—2 Yk EERTESH?
V T3FEBEFRBEHEFLOWE ORRETILEHETESHHV?
> LNk
V IRILF—ERBEADA /IR
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> 1ZF (2K SHWorking Group;EE)
vV T—RIZCKYBEIDLDOHZT IIL—TIZ&YENR
vV BELIVHVKREMTCOEMRTHLRES

John Maddox, The UM Mobility Transformation Center Research Roadmap

B IEAORYEATRIIB\ENTODIF

1st Round

School of Urban

RoadMap for Automated Vehicles in Ann Arbor Planning
Cyhbersecurity Testing Methodologies and Toolsfor CAVs UMTRI, COE
The Driver in the "Driverless" Car: Developing a Simulator Approach for Evaluation

of Driver Performance and Behavior UMTRI

Mohility Data Mining for Intelligent Transportation

UMTRI, School of
Information

2nd Round

Cyhersecurity Roadmap for AVs UMTRI, COE
Application of Current Legal Precedents on Fault and Liability for Crashes of UMTRI, School of
Automated Vehicles Public Health
Examination of Driver State Monitoring and Operator Engagement as Strategies

far Mitigating Human Factars Challenges with Transfer-of-Control During

Automated Driving UMTRI
Survey and Framewark for Legal and Regulatory Issues Arising from AV

Technologies Law Schoal
Remote Intrusion Detection and Prevention for CAV Cybersecurity COE
Investigation of Drivers Adaption Behavior and Decision Making when Interacting

with CAV Technologies UMTRI
Consumers response to Al's UMTRI
Age-Related Differences in Driver behavior with AVs and Transfer-of-Control UMTRI/ATLAS
Intelligent Parking Guidance System for CAVs based on Connected Sensor

Networks COE/UMTRI
Development of "Smart Carts" as a Shared AV Transportation System COE
Development of Pedestrian-to-Vehicle Communication for CAV Deployments UMTRI

Ethics and Automation - A Sudden-Reveal Study UMTRI

21
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B E~OImMYHEAH
> REDFER
v Pillar 1
v’ Pillar 2
v’ Pillar 3&Mcity
v' Cybersecurity
v’ Legal &lnsurance

Pillar 2: Connected Southeastern Michigan

9

* Builds on MDOT Corridor ‘
icles ‘

* Includes Ml CV Pilot

F ku;mzoooowh
*‘2;# -~

@VIDOT

& MDOT Facilities LC Member HQ or Key Facility
® Connected Vehicle Test Beds ! 32 I il

John Maddox, The UM Mobility Transformation Center Research Roadmap

PILLAR 1: CONNECTEDANN ARBOR

= | Up to9000Vehicles
o :

,’/ N

//" '\,\

YL s A

/

gl \

| e |

‘ . 4 )

| H

\ .

.

\ L /

! 5 /

\\ *eme i

\ 4

i - /

o -

* 60 Intersections +3Curve-related sites ®12 Freeway sites __

* Over-the-air security *® All DSRC communications logged M D,.()T
* Backhaul communication network ®Back-end data storage
* Will test selected V2! functions

PURE [ [ICHIGAN

PILLAR 3: AUTOMATED ANN ARBOR

Ann Arbor Automated Vehicle Field Operational Test (2016+)
2,000 connected and automated vehicles
Including Level 4 automated vehicles
27 sq. miles of densely instrumented infrastructure
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J. Christian Gerdes, Ethical Considerations for Vehicle Automation Systems
Professor of Mechanical Engineering and, by courtesy, of Aeronautics and Astronautics Stanford

B BEIEERS AT LICHT HMENEE
> ERBEERRT SHRTLES, TEY7 (. EREORTHYA
> BALGBETEDESICHBILEMIESE 2NN EE

> g LA DERRHNBE

“What should the car do?*

\\

o PN e
2 b
ol i e
,

Break the Iaww; »

Wait all day?

B

SAFETY
BUE—SAEBAHENEL

Obey the speedifimit? Traffic is a social dance

Even when merglng’?

A SPEED

Ty — 23
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Peter Sweatman (Chair)
Maxime Flament (Co—Chair)
Bob Denaro

m BREXHSARE

Towards Road Transport Automation
Opportunities in Public-Private Collaboration

Third EU-U.S. Transportation Research Symposium

National Academy of Sciences Building
Washington D.C.

Informal report

Peter Sweatman (Chair)
Maxime Flament (Co-Chair)

Bob Denaro
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abhwn

= PooONOS

Breakout Sessions
1.

Beyond Single Occupancy Vehicles: Automating Transit and Shared
Mobility

Early Deployment Opportunities For Connected Automation Systems
Energy and Demand

Human Factors In the Design of Road Vehicle Automation

Legal Aspects of Automated Vehicles, Including Liability, Insurance and
Ethics

Physical and Digital Infrastructure

Prioritizing Public Policy Challenges for Automated Vehicles

Truck Automation

Verification and Validation of On—Road Automated Vehicles

0. Wireless Connectivity For Automated Vehicles: Which Vehicle Use—Cases

Need It? What Technologies Provide It?

25
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T —< : Roadworthiness

B =BEECRIT,. YT I —TELTORIGEERR
B &

» Kevin Dopart, USDOT, USA

» Frank Barickman, NHTSA, USA

» Felix Fahrenkrog, RWTH Aachen, Germany
> Alvaro Arrte, Applus IDIADA Group, Spain

B FEER

NHTSAIL. BENEED AN ERERICAIT. TAMFIEEZERKLTLS

B TlE. Small field testH & #h TRATASIN TLVS

Frkéd. BENEREME B CTETSES=HICIE, BEDKYNMBELEEZZ TNV
SAEEDRIFOEGRHBROBEELZSEICERT S EERETLTLNDS
IDIADADNER M Tl RoadworthinessZiHHLTHY . HEDIYFKREILTLVD
C(MRoadworthinessH 7 F—LTERMICER T HEEZEY-LO T, BEEERE
FET S

B8 SE 15 #R

> MercedesD DN EBEFTTE:FMYTHEHINESAE REZTE

> Audi® K EKBEHERTTE : DelfilEE . BEELFNEETDEICKYERLI-A, REEHE
ER

> ARAVTIEENEGEFTONSAEoRATLU—MRRE

> AU TERNGESA U A F & it

> RETELREELLS-OH, BEFHA-ERIITEL0

YVVVYVYY
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Verification and Validation of On—Road Automated Vehicles

[/ AR5 —FFK]
B [ndustry Presentations
» Jeremy Salinger, General Motors
» Ed Griffor, Fiat—Chrysler Automobiles
» Ibro Muharemovic, Continental
» Bill Shogren, Harman
B Regulatory & Research Presentations
» Frank Barickman, NHTSA
» Steven Shladover, University of California PATH Program
B Regulatory & Research Presentations (continued)
» Felix Fahrenkrog, RWTH Aachen
» Huei Peng, University of Michigan Mobility Transformation Center

27
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B Symposium Welcome/Opening Comments
» David Agnew, R&D Strategy & Intelligence, North America, Chassis & Safety Division,

Continental Automotive Systems Inc
v 2015FAVSOSINIRNRZHE MEICHREFDO-OH

B Keynote Address

» Dr. Chris Urmson, Director, Self-Driving Cars, Google [x]
v ITS AmericaE ER S DAREIZIZE—HDTHEE

Shared Mobility Initiatives Session
B CityMobil2 =#i%

» Dr. Adriano Alessandrini, University di Roma La Sapienza and Project Coordinator,
CityMobil2

B Projects in the UK
» Michael Hurwitz, Director Energy, Techology & International, Department for Transport
v UKTORYEAZHRE

B Drive Sweden =#%&
> Jan Hellaker, Head of Automation, Lindholmen Science Park AB

B World Economic Forum =#%&
» Alex Mitchell, Director, Head of Automotive Industry, World Economic Forum

B Automated Vehicles and Public Perception =&
» Kristin Kolodge, Executive Director, Driver Interaction, J.D. Power

28



== Shared Mobility Initiatives Session 7/22-101) €

178 Japan

Adriano Alessandrini, University di Roma La Sapienza and Project Coordinator, CityMobil2

B Google car& @) L% JuI=CityMobil2 ) ¥ 8% 55t A
>7_::E'U"f|~.;,—;t§%ﬁ Selected demo sites \

v" Oristano — 2580
v" La Rochelle — 14660
v" Lausanne — 4850
v’ Vantaa — 1610 (first 10 of 20 days)
v" Total — 23700
> TETRAREIE
N TaNOF I
® EXI7r—ILt&—7
v D ERRFIFAE ED X
® EIRFIFAED TR E RS
- < OF I
0 EMLERIFDFHENEHIELDE R

* |Individually used cars

* Door-to-doo * Multimodal

* From anywhere to * On pre-selected
anywhere routes

* Using any * Only on certified
infrastructure (adapted) infras

* No supervision * Full supervision

mn
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== Shared Mobility Initiatives Session 7/22-1Q &€

178 Japan

Adriano Alessandrini, University di Roma La Sapienza and Project Coordinator, CityMobil2

B JILTICHLTERLICE
> 11*3@3&;5&1“5%’& «ﬁ—z-;ﬁﬁina_éfe

> ARTSERE l/ VEEA

> ARTSL—U RIS 5= a7 IILEIZIEERGIL—ILE#E
vV (SEEIE BEEEIN EVELELE

> OB EEmCEEDESYWETCOHRRMZHEIEL. BIRETOERA
BEL-LELTEROREREZRTE

> Speed-bumpERBIZXLDHIR. 17T H—DFRE (XY EZEA [0 5

i What would we have done on vehicle and
What would we have done on vehicles
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== Shared Mobility Initiatives Session 7/22-2D €

178 Japan

Jan Hellaker, Head of Automation, Lindholmen Science Park AB
SwedenTO) BEE#Z O x4 : Drive Sweden

B X x—TUBF3DOBAFE#EE0%D BREID®AIZL SN

{DH D) Strategic Innovation Program(SIP)ZH#

> SIPMD B #Y
vV EEFRFEIDE-ODEEETIER
vV f1 =2 D=8 D REKFIIR D ERREA O B Al 8L IR R AR 5T

> Life cycleld 12 %18 5F

> ZITOTSLIF. FNEND T —ILRRTOEEZFRHE ST HBATDHE
fRz+FD

A
Swedish [ \’ ,.-"“li

Energy Agency E Ly




SIS Shared Mobility Initiatives Session 7/22-2@ €

178 Japan

Jan Hellaker, Head of Automation, Lindholmen Science Park AB

SwedenTO BEEEE SO x4k : Drive Sweden
B Drive SwedenD FEFT—Y

[ ]
: Automated Transport Services for People & Goods
L ]
L ]
2
W
L2
@
e
3
®
)
9
[ ]
o
@

L s——————————
)

l

ICT services

‘I

ICT infrastructure

SLLIE

Vehicles

 —————
| —————

Road infrastructure & City planning

Legal framework

DRINVE » ¢

Basic research
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Shared Mobility Initiatives Session 7/22-23 &€

178 Japan

Jan Hellaker, Head of Automation, Lindholmen Science Park AB
SwedenTO) BHENE#EF A x4k : Drive Sweden
B Drive SwedenMD A2 /\—
> BEREMIICRDER

Z L UTNEE S

> ITCEHY TS5/ e "¥’s CHALMERS VZ‘%&"“"“‘

iv i @ = OIS g

B HICTHEIK auoly 4. VOLVO
vti

XQIIB
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SIS Shared Mobility Initiatives Session 7/22-3@ €

178 Japan

Jan Hellaker, Head of Automation, Lindholmen Science Park AB
SwedenTHD BENEE IO I Drlve Sweden
B FEJOOIM
> DRIVE ME
v £ 58

VAN XA AN

o HEPEEMFR
- BEMEDMELE

- RBIRE

- HIRREE
175D TS
WY 7E BRI CoMECTED b f‘_’o"“‘" e - A
BENERIC I SBEEDHAR O O-m

3 & F| F & &L Self-driving carDEEHY
ERIER =

> BELISHT BY59RDRIE

» Truck Platooning

> N HLEDBEEE




== Shared Mobility Initiatives Session 7/22-26) €™

178 Japan

Alex Mitchell, Director, Head of Automotive Industry, World Economic Forum
World Economic Forum® HUY#H #

B 7t'World Economic Forum»3Self-driving vehicle(SDVs)IZE8il>ZF D HV?
> RKEIZZKEHEHNELHS:$1.3T(GDPD8%, 156K 120 /$)

Self-driving vehicles (SDVs) could bring tremendous societal benefits—
effects in the US estimated at $1.3T (8% of GDP)

= 9"5.; 30,000+ lives saved by avoided ﬁ)

accidents

5.5B less hours spent in congestion Eg)

75B hours of regained commuting time v “)"

Annual benefits for fully autonomous
vehicles in the US alone

Full automation Unconditional, ful-time performance of the anvang lask under "’)

All conditions 1hat a human driver can manage 800/ Iane ca aCIt im rovement
0
Parime situation. of geography-dependent pertformance of p y p S —

High automation e onving task of 1he automated driving system

Autonomy, Common vemacular termas for botn Ra¥ automation and /gn

self-driving autornation ’
Hore Bullding biock of iIncumbent approach (o reap sas 0 |

Connectivity e Suang ok o pproach 1o reap satety 40% tuel economy improvement w

Source: SAE J3016 (Yor defintions ), NHTSA, US Department of Trangport, Amencan Scientisl, US Census Bureau, Morgan Stanley, Economist, World Economic Forum, BOG analysis
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== Shared Mobility Initiatives Session 7/22-2® €™

178 Japan

Alex Mitchell, Director, Head of Automotive Industry, World Economic Forum
World Economic Forum® HUY#H #

B 20145 DEED
> BEIE, R, BT, DZKBEIWGCEIER
> Multi-Stakeholder® A—R < T{ERK

Working group includes automotive,

insurance, tech, and public sector Objective: Draft a multi-stakeholder roadmap
&% StateFarm
HYUnoAl
N ZURICH Berlin Detroit New York
D<LPHI EC:%E%LAMEIC GO()SIC m
@ Lo jointly run Evaluated Defined Developed
. initiative alualn _ :
cisco most economic a strategic
BCG significant use cases roadmap
m QUALOMWM Challenges
May 20 Jul 9 Oct 20
VOLVO J
oy
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178 Japan

== Shared Mobility Initiatives Session 7/22-27 &€

Alex Mitchell, Director, Head of Automotive Industry, World Economic Forum
World Economic Forum® HUY#H #
B SDVsDERIZRAIT-200OHET7IO0—F

» Incumbent approach
v OEMIZKYIFEND A E

» Challenge approach
vV BRARERICHFENSAK Coimiment

Incumbent approach
traffic situation — Currently favored by incumbent
OEMs
— Beliefs: Full automation takes
time to materialize (societal
attitude, technology maturity)

A
Incumbent approach 3
Gradually adding more and - L3 =3
more autonomous driving ' ) ; .
2 I — Vehicle-to-vehicle comm. crucial

Complexity of

feature to increase level of B denand
building block

automation autopilot o - £
Ve L \ — Traditional introduction path:
4 . Robo Taxi mass mar}<et launch starting
3 2 with premium segment

ol — Focus on safety

H'gg]’;?g’cfrr,“"k Challenger approach
Challenger approach — Currently favored by
Starting with self-driving tech p'aYerS
capabilities in narrowly defined — Beliefs: introduce tech early'
traffic situations and expanding improve on the go
those traffic situations later on — V2V communication optional
— Introduction possibly via fleet
. operators (e.g., closed
o campuses, cities, taxis)
Partial automation High automation Full automation Level of __ | addition to safety, focus on

automation boosting convenience 37



== Shared Mobility Initiatives Session 7/22-209 €

178 Japan

Alex Mitchell, Director, Head of Automotive Industry, World Economic Forum
World Economic Forum® HUY#H #
B WGAVN—TIVFRAT—IRI T —DIR hENELT H4DDEKE

REZZEE LT
BERMAEFHDHAN JHEDIIH TEDHER  HAN\—tEXFa)T«
Policy maker Making a safety Cyber-
support Liability shift case security

Support from policy
makers, who are
influenced by the
general public and
affected players, is
crucial for SDV
introduction.

How can we ensure
policy makers'
support?

Liability obligations
will likely shift if both
human drivers and
autopilots drive. The
role of insurers may
change

How can we manage
the liability shift for
all affected
stakeholders?

Existing (safety)
standards and testing
procedures do not
account for SDV and
their complex
algorithms

How can we develop
new safety
standards? How can
we demonstrate
safety?

SDV are highly
connected systems
that are prone to
malicious hacking,
potentially harm
humans

How do we limit
cybersecurity risks
to an acceptable
level?
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== Shared Mobility Initiatives Session 7/22-210 €

178 Japan

Alex Mitchell, Director, Head of Automotive Industry, World Economic Forum
World Economic Forum@® Y #8 &
B FUFIZEHLT ZLOBEBREBEBLIFLMVMEENINZERIT HIVLELNHS

Regulator

+ Gain skill regulating software,
as opposed to just hardware
+ Clarify the safety hurdle

+ Be open to a liability shift
OEM/ away from the consumer Customer/

T1Supplier Consumer

+ Prepare for tech players
being active in the space

+ Prepare for liability residing
with someone other than the
human driver

+ Cities: Prepare for sharing
and autonomous to create
“city as customer” for mobility
in a city

Self-driving

Tech Firm  Vehicle

Insurer

» Adapt to longer product cycles )
and high safety regulations . Accept potentlal[y lower auto
« Bring cyber-security best premiums over time

practices from other industries * Prepare for liability residing
(e.g., banking) with someone other than the

human driver
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Alex Mitchell, Director, Head of Automotive Industry, World Economic Forum
World Economic Forum® HUY#H #

B 20155 0FE) . MH~ADEAICER
> B AOERIX. AAMICEELI-IREDHESDHAERIZKYSDVsHNEHZEB TE D
SOLERTFEODOMNEETES
> B
v BT RICHLVDEE YT AT avERATELLSICT 2-0NEEERRMH
> £F . AUTIUR. BEAREICEREYTIEEZET

Shared Mobility Initiatives Session 7/22-24) €™

178 Japan

Private sector ° Public sector
SIEMENS
UuBE R Pt
T S Ree— atam
RENAULT NISSAN %hé%m ROADS & TRANSSORT AUTHORITY
P QD —
v D @) @
S J<_>Ir_1tt_lyt run
IniKiative Transport
AL for London
QUALCOMWW B(jG
< @ O s
l”?ovl»v,-

-Chargepoin:
Mobili
Networks
Logistics
PSA PEUGEOT CITROEN I 40



== Shared Mobility Initiatives Session 7/22-2(0) €™

178 Japan

Alex Mitchell, Director, Head of Automotive Industry, World Economic Forum
World Economic Forum@® Y #8 &
B 2015FENTA I INEE: 3 DD EEEXE

Understand

future customers

Develop future Facilitate
urban mobility models 3 implementation

Consumers: Conduct survey of 5- Develop and calculate 2-3 Involve 2-3 core cities early on to
10k consumers globally to test new operating and business models devise road-map for most 2—-3
mobility scenarios — Model economics for consumers, promising scenarios

mobility players and cities

Cities: Interviews w/ policy makers in
cities; Understand key challenges
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==Automated Vehicles and Public Perception 7/22-30) €™

178 Japan

B BEEEREmEHEZAE

Kristin Kolodge, Executive Director, Driver Interaction, J.D. Power

> BRI ADOBELDNEEL-TLVS
> HUVH X (Generation Y)NESEEAHAFLY

> BEEGRERICIAFLFEENIUTE

2015 Automated Vehicles Symposium

Who wants a Collision Protection Avoidance Technology on

their next vehicle?

Interest by Age

87% | 79%
2025 |
| $108k

81%




==Automated Vehicles and Public Perception 7/22-3Q @

IIS Japan

Kristin Kolodge, Executive Director, Driver Interaction, J.D. Power

| Eﬁﬁﬁiiﬁ&*i%%gﬁ Traditional Quality Consumer Quality
> REICHTHHT-EER
> HBEEOREESIVRNELE
v SREORENHEE

Maltunction

Design Quality

HEEDREESIVE—

Consumer Behavior

Traditional Quality Consumer Quality Evolution of Consumer Quality

A A

Broken /

Not
Working

Difficult to Use / (_'ﬁ E%_O) l:ll:lﬁ 55 mﬁﬂs

Understand

Comfort level: accuracy,
vehicle behavior matches Trust and

expectation, communication Relationship < 1 E *E
language, no surprises Building - s
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2015 Automated Vehicles Symposium

=Automated Vehicles and Public Perception 7/22-3Q

Collision Protection Preference (MaxDiff Score)
Auto braking & steering common theme

Limited Self-Driving Automation $2500 — 92
28

Kristin Kolodge, Executive Director, Driver Interaction, J.D. Power

BN EEEMR

tection and Prevention em $750
Night Vision $3000

Camera Rear-View Mirror $300
nhanced Collision Mitigation System

Emergency Braking and Steering System $800
Reverse Auto Braking $350

Smart Headlights $1500

Drowsiness Detection System $500
Electronic Window Tint Adjustment $750
Driver Distraction Protection S800
Enhanced Adaptive Cruise Control 5750

T R e
Remote Vehicle Diagnostics $250 140
W
Auto Lane Keeping $300 136
Camera Side-View Mirrors 5400 | 136
Fully Autonomous Parking System $400
Medical Emergency Stop $1000
T 10—
Predictive Traffic $150 | 112

| Auto Lane Change 51500 =r1%:_]
mart Parking

Simple Wireless Device Connection 540

106

Smartphone Navigation Vehicle Interface $100 ]
Full Self-Driving Automation $3000
gs 519

Vehicle Body Control System $3000
Active Shutter Grille Vents $150 9
Curve Approach Control 5750 95

Source: 1.D. Power 2015 LLS. Tech Choice Study

2015 1.D. Power and Associates, McGraw

HIll Financial. A Rights Reserved. CONFIDENTIAL Al

Naturahstic Guidanca 5100 |
Augmented Reality Windshield 52000
Traffic Sign Recognition System $500

Near Field Communication $200 |

Text to Speech $175

Mobile Router 5450

Gesture Activated Doors S400
Automatic Brake Hold $100

Wireless Infotainment System Updates $75

Solar Glass Roaf $2000

Biometric Recognition $1200

Eye Tracking Controls $1200 |

Google’s Android Auto Suite S400 ‘

Dashcam $300

New Driver Monitoring 5400 |

Predictive Vehicle Assistant 51000 |

Apple's Carplay Suite S400 ]

Energy Recovery Suspension 52200 |

Passenger Control System $1500 |

Hidden Door Handles $750

Trailer Connect Assist $300

Biometric Driving sensors $750

Hand Gesture Controlled Seat 5200

Hand Gesture Controlled Cockpit $1000

Email Integration $100

Health and Wellness System 5100

Haptic Touch Screen $1300

PR Y Wy .

[ —1

AND PROPRIETARY—For Internal Uss

Active Wheel Shutters $150 J
Trafhc am Assist 5800 N 25|
85

84
83
82
a2
81
81
79
76
76
75
72
70
63
67
66
65
63
59
59
56

|

54
54
53
51
51

)

178 Japan

q’ J.0. POWER

Mot RAW HILL FINANCIAL
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- 1A228 OS5 L-2/3 PR

178 Japan

Automated Vehicles and Human Factors
B Human Factors Evaluation of Level 2 and Level 3 Automated Driving
Concepts =%
» Dr. Myra Blanco, Director, Center for Automated Vehicle Systems — Virginia Tech
Transportation

B From “Human Factors” to “User Experience” for level 3 car automation:
the “2-in—1" Mobius concept for intuitive driving =&
» Patrice Reilhac, Innovation & Collaborative Research Director, Comfort & Driving
Assistance Business Group, Valeo

B Automated Trucking Applications =&
» Josh Switkes, Founder and CEO, Peloton Technology Inc

B Digital Infrastructure =&
» Ogi Redzic, Senior Vice President, Connected Driving, HERE

Panel Session: Automated Vehicle Verification

Moderator:
John Maddox, Assistant Director, Mobility Transformation Center

Panelists:
v'  Stephanie Dougherty, Chief of Enterprise Planning and Performance, California Department of Motor
Vehicles;
v' Steffen Linkenbach, Director, Systems & Technology, Continental Automotive Systems Inc.

v"  Felix Fahrenkrog, Institut fiir Kraftfahrzeuge RWTH Aachen University AdaptlVe — Evaluation 45



== Automated Vehicles and Human Factors 7/22-40) €™

178 Japan

Dr. Myra Blanco, Director, Center for Automated Vehicle Systems — Virginia Tech
Transportation
Human Factors Evaluation of Level 2 and Level 3 Automated Driving Concepts

B VITIOXRET SHARGERERE
> REREIE .3 DD TRAE

Experiment 1 — L2

Alert Type (within subject) Experlment 2 u L2
) gg‘g;od"aw Driving Session (within) Experiment 3—-L3
* Imminent Event Type (within)
. Alort - , o
Alert Modality (within) e e Driving Sesspn. (within)
+ Unimodal « No Lane Drift Alert Type (within)
- Multimodal » - Staged
N Prompt Condition (between  |. imminent — External Threat
25 participants Slébéec'fS) - Imminent — No External Threat
-mi i +7-s i A
One 90-min session + No prompt 25 participants
56 participants Three 30-min sessions
Three 60-min sessions

BRRXDTAE BERT A+ BERT AR

ERIM14T ZEHK
{3 S 1
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== Automated Vehicles and Human Factors 7/22-42 &

/T8 Japan

Dr. Myra Blanco, Director, Center for Automated Vehicle Systems — Virginia Tech

Transportation
Human Factors Evaluation of Level 2 and Level 3 Automated Driving Concepts
m R
> SIREER

V RORRMIGNEFTARKIK EED AT ILIAVR—R UM HARAATZLD
> BENETROEA)—
v FBFRIDHER

Y TITRIeERN Time to Regain Control
(Staged Alert)
isﬁsj_-z hﬁ% Phase 4 - Imminent Alert
BR{EZBAIR 9 5 F TOHEFR

(-E&BE H‘Jg% Phase 3 - Caulionary Alert
P r s

Phase 2 - Cautionary Alert

Phase 1 - Informational Message

ref e
Participant
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== Shared Mobility Human Factors 7/22-5 (RN

178 Japan

Patrice Reilhac,, Valeo

From “Human Factors” to “User Experience” for level 3 car automation: the “2=in—1" Mobius
concept for intuitive driving

No Automation

| DRIVE WE DRIVE

¥ Ya Challenges

Added Value

Take over Time & Quality

Samulator Study End-Usaer Céinics done

with Fraunhofer institute IAQ m the US, France & Gaermany

ZEEFAEDOREDMWIL

—MobiusDIBL D FEIE,

IT DRIVES

Beftyr Sanacry sed VI

System proview me

b Dt Roadiness + Safety Bufer —

Mobi

Mobius(Z kY 521+ E LEFE D %E HE



== Automated Trucking Applications 7/22-6 &€

178 Japan

Josh Switkes, Founder and CEO, Peloton Technology Inc
Connected Truck Automation

B Pelotontt DSV IA—FA—30 AT IMNOBE
B GENSYOOBEEENRIH? Activities
AR, B, BRERODHAHRSA/\—

= TR U= RBs P

PSR E RS, EVRIRKFEH/\—
KVA—ToRT7—XTOFv
FHWAZ & H-TO I EhE

Federal Highway
Administration

@& Peioton

YVVVYVVY

Connecting Trucks Network Operations Center

Real-time Cloud Supervision

< ~ and Coordination
Rastar Platooning Only;
P a When Safe
““““ Where Safe
K- Correctly Ordered
Active Braking “\ ' Dynamic Adjustment to
g.‘ ‘- Conditions
Platooning b S,
Coupled Active Braking g
Both Drivers Steer
@ Peloton
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Digital Infrastructure Session 7/22-7

o

178 Japan

Ogi Redzic Senior Vice President HERE Automotive

HERE’ s role in the development of the Digital Transportation Infrastructure
B HEREZL DT ORI BAIF~DEY A

> HD Live Map: 75 FER—XELI=TVE LY
B Y —RYAAM A=A AD Lk

> 95OREFERALIA—T oAU —DTD/ RAEREFRE

B J4SVFRTOETTAS IR
» C2CRBIRAVIMLC-ITSEZHE

> BT, £, AR KR

Sensor Ingestion
Interface Specification

HO Live Map

Finnish
Transportation
Agency Pilot

managament center

Hazard waming piot integrating
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B Panel Session: Automated Vehicle Verification 7/22-81) ‘\‘

178 Japan

Felix Fahrenkrog, Institut fiir Kraftfahrzeuge RWTH Aachen University
AdaptlVe — Evaluation

B AdaptlVe7OD VMA@ T OIS LDBRKREHRE

R i
> AdaptlVelZ &% 5Hi % e S —
B Safety Impact Assessment ,'__L.Tft._oi,_i ______
> W ERRE
v BE)ERREICLIREMRDAIE g:::;gg;g' «mmﬂ““"‘“‘“ /
> ADASIZxt9d AEY#EA A X rel. situations situations situation
Y iﬁﬁﬁ \ET [ % Effect in relevant

v $ E‘& 0) E*ﬁ i dnvmg scenario

iara
> g Eﬂﬁiﬁ(:ﬁﬂ'élmpact assessmento)‘—‘—ﬁ % '|'EE Scaling-up of results on target level

B AdaptlVelZ kB Safety impact assessment® Hi V) #H A&
> BRI BIKRDBAREL
> BRI AR DEMAE
> BIEZRDBAREE




] Panel Session: Automated Vehicle Verification 7/22-8@) ‘\‘

178 Japan

Felix Fahrenkrog, Institut fiir Kraftfahrzeuge RWTH Aachen University
AdaptlVe — Evaluation

B AdaptlVe7OD VMA@ T OIS LDBRKREHRE
B T4 3F % oD B i B9 7 SR
> AdaptlVelZ X5 5%

// //
1.  Defining evaluation scope 1. Defining evaluation scope
« Definition of research questions, hypotheses & indicators + Definition of research questions, hypotheses & indicators
2. Planning of assessment 2. Planning of assessment
- Analyse system description and adaption of hypotheses * Analyse system description and adaption of hypotheses
+ Planning of test cases + Planning of test cases and test route
- (Risk assessment) - Definition evaluation criteria (distributions & boundaries)

« Risk assessment
3. Testsincontrolled field 3
« Number of test variations
- Logging of test data

Pre-/component tests in controlled field
+ Basic tests of functionality
* Sensor tests

4. Assessment of tests 4.
« Analysis of hypotheses based on test data & indicators

Tests in real traffic
- Test route and test amount to be determined

5. Assessment of tests
- Analysis of hypotheses b
- 7 A\

!

ased on tes
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== Panel Session: Automated Vehicle Verification 7/22-9 €\

178 Japan

Stephanie Dougherty, Chief, Enterprise Planning & Performance,
California Department of Motor Vehicles
Autonomous Vehicles in California
B California Legislation — Senate Bill 1298 D IRIRZ &
B Californiaiti ) B ENEERE [l O 5E 8]
> NEDARL—RNZ &Ko TTIT4 75 BRI E R EICEHmZEERd S8
B9 B ENGHEEEE L-ER
> BFITFAVRN—DFT AN TIAVRRARYNT ORIV A BEFRATL—F
DRATLCBEXREEE. 7T IT479)L—XarrA—)L L—0F—TTF7LRX
M BIREREZES RBEFOT VAN A—AVTHREDIDE-IFEHDEZE
BE AT LEREL-EmIEEELGL

) . AN
L IR/N EiE'fTo) iR 3=t Approved Testing Permits £

nyvm ( g
Audl " em

Gougle @ 4

TESLA MOTORS
. 7N
) BOSCH %9‘ S e
Invented for life , CRUILIS
53



==3anel Session: Automated Vehicle Verification 7/22-(0€™™

178 Japan

Ibro Muharemovic, Head of Advanced Engineering NAFTA, Continental
Automated Driving
B OVFRUEIVED BEHEEEANORVBAZHS
> BEIFEERToERE
> TREERBAKEZHE OHFLOLVT —XTIF v

Secondary Sensing: Cam +

SRR or Radar + Surround View SECOICNY CANTIUNIG . ity

Domain Confrol Unit or ESC

Secondary Brake System: AD —
Extension - Secondary Steering: Torque

Vectoring (Steering by braking)*

Power Supply / Communication
B

* safe stop capabie

Hazard Phase

Pre-, In-, Post-

Crash Phase 54



== 78228 78O%5.,.-3/3 Breakout session €™

178 Japan

1.

oG AWM

Breakout Sessions

Beyond Single Occupancy Vehicles: Automating Transit and Shared
Mobility

Cybersecurity For Automated Vehicles

Early Deployment Opportunities For Connected Automation Systems
Enabling Technologies

Human Factors In the Design of Road Vehicle Automation

Impact of Connected and Automated Vehicles on

(1) Traffic Management Systems and
(2) Operational Strategies

1.
8.
9.

10.
11.

Implications of Automated Vehicles For Planning

Integrated Traffic Flow Models and Analysis For Automated Vehicles
Legal Aspects of Automated Vehicles, Including Liability, Insurance and
Ethics

Traffic Signal Control With Connected and Automated Vehicles
Vulnerable Road Users: How Can Automated vehicle Systems Help to
Keep Them Safe and Mobile?
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—— 1238 FO554-1/2 o

178 Japan

B Symposium Welcome

» Mark Norman, Director of Development & Strategic Initiatives, Transportation Research
Board

Public Agency Automated Vehicle Initiatives

B Japan
» Hajime Amano, President, ITS Japan
B European Commission =&

» Ludger Rogge, Research Programme Officer, DG Research & Innovation, European
Commission

B U.S. Department of Transportation =%}

» Kevin Dopart, Program Manager, Connected Vehicle Safety and Automation, Intelligent
Transportation Systems Joint Program Office

B National Highway Traffic Safety Administration
» Nathaniel Beuse, Associate Administrator, Vehicle Safety Research, National Highway
Traffic Safety Administration

B U.S. Department of Energy =%

» Reuben Sarkar, Deputy Assistance Secretary for Transportation, U.S. Department of
Energy
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== Public Agency Automated Vehicle Initiatives 7/23-1 TN

178 Japan
Ludger Rogge, Research Programme Officer, DG Research & Innovation, European Commission
Horizon 2020 - Call “Automated Road Transport”

B EUD) BENEIEADRVYEA

> Horizon 20200020165 7000t g S R Lt
iy - - ow can partners get invoivea:
v 'Mobility for Growth’ (MG)
. . a All Horizon 2020 projects can
1 . AVIatlon include international partners
HORZO! - Appllc_ants from non-EU Founlr'ien
2.Waterborne A L
coordinator
3. Safet < Targeted Opening
Yy
4 Urban : ;2..“::.:;;:’:;?;‘ :1‘2“;'"':‘;"1::;25 o
nciude international partners
H ! d Twinning
5' LogIStICS » fln some‘lopicg, prog::al:.:houbd
6. ITS Zgriséén:;:ﬁ:'%rt;cdznfxzI:Z:'d by
1.Infrastructure
8.Socio—economics
10
v 'Automated Road Transport’ (ART)

v 'European Green Vehicles Initiative’ (EGVIA)

S7



== Public Agency Automated Vehicle Initiatives 7/23-20) €™

178 Japan

Kevin Dopart, ITS Joint Program Office, OST—-R U.S. Department of Transportation
U.S. DOT Automation Program

_ USDOTE?JiEﬁn«d)HW%ﬂﬁ(%ﬁfEFﬁwﬁ)
» Beyond Traffic 2045
v BEMEDHE~NDRIEEZER

—~

eyond -
Traffic

Trends: How We Move ...

Older Americans — Redefining Longevity

2075 320 million people
2045 390 million people
in 30 years our population s
oxpectod to grow by about o Abon wwﬂmhmﬁSD satulity
ek e o that Imits mo hl Their access critical services wil
70 million e e
- that's m':' than the current Millennials — Income lnequallty
populstions Shaped by Technology 10% of the pop. X\
There are 73 mllllon Hlllomhll aged 18 o 34 take - ane- lN'd
NY ™ FL 'r..-r-, are th st to have access to the intemet of our national income
+ + du nth l WMAtiv 1 #l bo aportation Is the
Tportant C . TROTY utond-lngm expense
for US. households
On average. we wpend 523 A=
=
over "
40 G — ~ Megaregions and Shifts
il P |
hours 5 || A3 /1y In Population Centers
stuck in traffic each year o . "lﬁ ' s LN 11 regaregions are linked by
[ [ SN ) W LUANSPOMATIoN, SCONCITICS, and
The anhunl fnancal . f -— < other factors
cost of congestion is e =5

\; ] l By -/ They represent over 75% of our
12‘ HIR ‘e ‘ - L population and employmant
s b'“lm b b s\ In 2004, 365,000 peopie moved to
Ty £ “ the South—up 2% from 2015 —and
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Kevin Dopart, ITS Joint Program Office, OST—R U.S. Department of Transportation
U.S. DOT Automation Program

B USDOT B ENEEE~ O ER YA FRIFEHD H4)

» Spectrum Sharing
v DOTIFFERNICREITERATELILZHERT D

5.9 GHz Spectrum Sharing
3

“onde VB S
S

+ Federal Communication S
Commission (FCC) Notice of
Proposed Rulemaking: The FCC™
is seeking to open up additional
spectrum for unlicensed Wi-Fi

“

devices within the 5.9 GHz band, B s s smnsy
which serves as the platforni for @) i o st wiA vy e
connected vehicle technology. ® I et Didiastod Srotbunn ot 5.9 0Hs Mrogmeney
6 Dedicated Spoctrum at the 5 8 Giz Proquency
5.9 GHz Spectrum: The connected Spectrum Sharing: Any changes to
vehicle environment that is being the 5.9 GHz spectrum may jeopardize
researched is based on reliable access crash avoidance capabilities.
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Reuben Sarkar, Deputy Assistant Secretary —Transportation Energy Efficiency and Renewable
Energy U.S. Department of Energy
Transportation as a System Getting SMARTer on Energy & Mobility

B USDOE® BENEE~ DEYHEHA
> Sustainable Transportation Technology Office D ¥ &

v BEIE(Z$440MZE IR A shalable Technology Offces
v Connected & $753M FY16 (S602M FY13)
v Automated Vehicles(CAVs)IZ&KBXhE
V IRIILF—ITHTEHANIEDEEL
v CAVIZ &L HH=DBAREL

v CAVI[Zx 9 HEKR. AR D EAEL

— O o~
> 4%" % 7 D y I 7 F Safuty Codes & ﬂlnnrlw:‘r::'
Techaology Validation
\/ S M A RT Market Tracformation S—
ENERGY 070
Coming Soon... System of Systems

Systems and

MOdeIing for National Labs

Federal Agencies
Acce lerated »3:!::"::‘? Governments
Research in oo

Focus on Energy &

Transportation J  wobity

DOE SMART Mobllity Consortia We are thinking obout the Federal Role in the Internet of Things ...
ENERGY fooicn s ENERGY o s 60
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B Panel Session: State and City Level Issues
» Moderator:
v" Jane Lappin, Chair, TRB Intelligent Transportation Systems Committee and Volpe

National Transportation Systems Center
> Panelists:
v" Dr. Johanna Zmud, Senior Research Scientist, Texas A&M Transportation Institute;
TR
v Paul Steinman, District Secretary, Florida Department of Transportation; =i

v" Leon Daniels, Managing Director, Surface Transport, Transport for London
& OVFYVTHORBE~NORYEALBEBEGETODIIMDEEEZER
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== State and City Level Issues 7/23-4 (RN

Dr. Johanna Zmud, Senior Research Scientist, Texas A&M Transportation Institute
Paths of AV and CV Deployment

B MEBFELTHAVAD) REE
> OEMPERItXIZLSTEE
> IR E R ZITHEIFEINTWHADH?
> REELZLE . BREXE
> iR
> THEER, /K, RoREEIR, RBEH

B MEBFELTOCVAD RE
> OEMEERITERAV2VEIRHE
> V2AIZDWTIEFRHEE: $

v B
v HEFr
v F—AR—REIVELY
» CVFI)r—2avI2&dT—4
v BiFSND
v ITEEDRE

AV :Automated Vehicle
CV :Connected Vehicle



« Connected-Automated (level 4) trucks

for drayage operations
Savere shorlage of drivars i
Repatitive low speed routes near ports — — o

L State and City Level Issues 7/23-5 (NN

178 Japan

Paul Steinman, District Secretary, Florida Department of Transportation
Creating the Framework for Implementation

m oOySdMELTOmYEA
» CVTRARRyYK
> BEHEERY IV
> KETOME

Connected Vehicle
Test Bed in Orlando

Focused on reducing the frequency PPARIR
g Connected Vohicle Tachnologics for
and sevemy of crashes Mrani's Porishable Froight Industry « Connected Vehicle Test Bed
80% of all avoidable collisions could be
prevanted using CV technologies

« USDOT Connected Vehicle Pliot
Deployment Projects

S
Commercial vehicle applications I
Improved intermodal connectivity

Reduced bottlenacks al ports
Incraased safely at intersections

+ Developmant of Testing Faciiities

FDOT Is investing in AV/CV to rapidly
deploy emerging sojutions

AV :Automated Vehicle
CV :Connected Vehicle 63
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B Breakout Session Presentations

B Closing Comments

B USDOT Listening Session
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NIty i Ehe sori's st il scate sirtated urhan sovironiment designed expressly
for testing e perormiance and satety of connoctad. mtomatod, and ausanoenous
vehicles under controfied snd reakstic read conditions. It (s a X2 acre ouldoor
fabaratory 1or whanced mobRLy systims B inchackes

o Uttsan and sutirtsan strasets, iscuding vanous bew configurations and
wtewalks, pednsrion crosungs. bike Boet ADA ramps. stroed Sghts,
parabial and dugonad parking. and a bus lrref/stop

o Instrumertation throghoul. exchiting o controf network 1o collect data
about tratfic actwity unng wirokss. iber opbios, Ethernat. and a highly
aecuradn teah bene Mnomatic posstoning system.

Ofher heutures inchade

Straight gravel
rondway vl s
tafkoad crossing

Trafhic circle,
sty wersion of &
roundabout that s
comendn in Europe
ol some oklef cities
nireus

Signalized inter-
sections in cifferent
configurationn, with
masd arms, wood and
metal pokes. ang
peoestran crossngs

Trusk line road, +
sl roadwary wilh a
by ecuapped rakroad
crossng, guard rail,
d oo ary s
periranent

Reundabout,
ncreanngly common
smpranch 1o iviornc:
1100 Gesgn Fhrded

o amprove salety

Straightt a5 well s
Hght ared sweepingly
curved approaching
oatways

Troo canopy,
sittrlated bree o
that reprogutes the
attonuation of sgrak
that s through trees.

Metal bridge deck,
a brioge surtaco

hat posos specal
chalngus for radar
A FTIAgR DIOCRSRING
sensors

Moveabilo bullding
Tacades ) b two
stories hegh allow
resechens to test
1he affects of vanous
malorls and
eumetries on sensdr
performance

Meandaring gravel
roadway

Limited access

freeway will st
ampe. highwary

e,

crash attenuaton,
and o concrele
periey atyle hatrier

Calibeation mound
1o cabbeate nertis
measurement sensors
on vehiches.

Open tast aoa
that can be configured
for a wide range of

scenarion, rcludng
kg lots and towl
nfersection

prometries.
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END
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