ooooooo
ooooooo

o HEEGICRT3ERSmS MRS

Transportation Research Board
94th Annual Meeting

~ January 11-15, 2015 = Washington, D.C.

20145E2H4H
/TS Japan weEnEsEA TS Japan

AHEE

20155 TRBE# LY. BENEIREEETOREDLREIZDOVT
REL-EREELDT-

C %fﬁmﬁl:s BBRA—LR—D  BEDRBEHEIS—
B B

B HEDERK

. BRERE

Ty a iR

EXHIEH

AR AIZDONTOEYY IVERARS
SEEW

ARSI A

B TRBLE
> 1A1TBHEMNSI5BRKEFEFTRET L VA DCTEN
> ZIEREEFREY aVAEEHN1000LL EEEBRTHER
> ZNE1X10000 NZ#BZ 5
> 2015F M HEiEIE A Convention Center| ZE R (— ERkE+ARTILFIR)




EEBMNEYIRX

B 7AJHDEE
> USDOTHRY #A A
v’ Strategic plan

v" Connected Vehicle/Connected Automated Vehicle =#E-10
v DOTEE Anthony Foxx KD AE—F
v BRE =ERE-T
v R~ DERY A =#{E-16
» A5 mA~ADORY A
> MIZKDHFRIGERYE A ¥R E-11,12,15,17
> fHNEHAEESEELORME = #RE-5
> Standards(2ZE)~ D EXY) #H A = ERE-13
> StandardsGEFR)~ D ELY #H A = ERE-14
m FR DEIR
> ECIZXABRIN D B ENiEEr~ D ER Y HE A = ¥RE-9
> A x—TF > UK, NetherlandsDIRE TAS S5 L = #RE-1,2, 3
> iMobility ForumlZ&AFBID 7Yy TT—hk = ¥RE-8

> AdaptlVelZ &k 5 B E)EERE AR EA~ DEY $H A& = ¥R -4
|3 ]

> 201547 B Automated Vehicle SymposiumDiEfE it = RE-6 2

== Transportation Research Board 94t Annual Meeting € ®

178 Japan

Yl aDEEER
> BEDEY 3 EWorkshop, Committee DFERL
> Taoh B EEEEREE, AFENSMEyi I

e || /180K | 1/140K) | 1/15CR) | 1/16(#) |

ITS Committee S504 S773
o 8:00~12:00 8:00~9:45 8:00~9:45
ITS, BE)&#x
Workshop 132 =G
9:00~12:00 S263 S564 (&1E) S804 Committee ITS America
$277 10:15~1200  10:15~1200 | ©:0071200
AM2 USDOT Rule
10:15~12:00
S348 VHS Committee ITS Committee
S329 (¥F%) 2:30~6:00
PM1 USDOT Fox 1:30~5:30 Human Factor
1:30~3:15 S636 2:30~4:00
S624
MMBRER 1:30~3:15
S412(&18) S695
USDOT Access 3:45~5:30
PM2 3:45~5:30 Security
5:45~7:15




International Convention Center

B 20158 KY1ARrIcEh L TR

LN

175 Japan

TRB£15

: U StNW &
,‘ = | A
S ARBOHETUM
Reservolr fud Nw B L
SHAW ::h »
A el United St
= & National Arb
T NOLA 1. ¥
. MSINW o‘gﬁ 2 4 ’Afchfqu L THINIDAD M StNE
N ¢
B “(7}—  TheHenley Park Hotel 1Mt Vernon PINW ", ’
”‘(‘m"o'mv% <A NEARNURTHEAST
S A\ . NURTHES B
. > W F~ ) ‘
== | B g o | 2
D *y Theodare NThe White House 5}| 7 - ' ¢ Ben
- gficoseveit n = Venzon Centerd : > o
| Istand $ il = Fid
W - 4 . |
i S0 % i J
Pt Lineodn Memorial (4 s | | = Linited Stafex Capitod | =
\ ¢
\ National Mall LY ; DG Armaty !
\ D Dmist %y, /
! 5\ G X == K T, . <]
L\ % (Do, g
FOAT MYEA e "-‘, 7 T — Se
[N h Y (% 5/ S BARNEY CARCLE )
, g . LLLSY o
LY F ¥4 M 5: 50 Y .
. y /’ oy e PR WASHINGTON ”,-p.m\tc.
v SOUTHWEST NAVY. YARD s
o WASHINGTON - - N " 4 Dusol)
& The Pentagan = gy Nationats Park N __".«1’
L)) o SOUTHEAS
ah - 47 (295 ) WASHINGTO
ST A Go
B “’ E—— y J"“"“\.y\ .;
o 7, \Y s I
If
§  PENTAGON CITY
<D SKYUAR
y I}
§ ( . “l Y W
y Ronald Resgan | Ll ”d Cl —T
o 23d StS Wadhinatnn Natininl 4 e e

Source: Google

International Convention Center

Sourc

LN

175 Japan

e: Googleftt




BN TR TOER

B 1A1I2BFE3BTE. EMICENTR. THE1ART. 2AEK, 81TA
MREICHaE SN T= BB 1 A &5, 200 A L E AV RS

B SUT7VTSYERMS, ERENHIR AT UERIZHSH T 8K EM
THYTOER ST ADZ IO HF

- iﬁ?ﬁ%(ig(L 1—-—_'1__0 J?.liﬁﬂﬁ@/ﬂ Source :Washington Post

2015 TRBERTHOERIEY IR

LIRS FECDIEE THE

I T A T AT

S504 S773 ITS, BB Eiz
Workshop 132 ITS Committee
AM2 S564 (&17) S804 & RlCommittee
PM1 3#’5‘6‘3 USDOT Foxx VHS Committee ITS Committee
PM2 T S412(&1H) (£1)




.. Workshop 132
OO Findings From the 2014 Automated Vehicles Symposiufi™~®

178 Japan

Sunday, January 11, 2015 9:00AM - 12:00PM Convention Center, Salon C
Bl=#4T: Jane E. Lappin, Volpe National Transportation Systems Center
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%&-Breakout workshop DX TR &
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B 20144 Breakout workshopT—<
» Automated vehicle technology

Human factors

Regional planning

Infrastructure needs

Transit, truck automation

Legal issues

Commercialization

Near—term deployments

Road management and operations

B Automated Vehicles Symposium 2015 T®D FEwH X iR
m &~ DHEITE
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== Intelligent Transportation Systems Committee €

178 Japan

Monday, January 12, 2015 8:00AM — 12:00PM Marriott Marquis, Marquis Ballroom Salon 7 (M2)
Bl=#4T: Jane E. Lappin, Volpe National Transportation Systems Center
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B TRBIZIR#E 9 S Connected & Automated Vehicles(CAV)IZB8 9 55RE
CAVDEILDI=ODEEGF A ERATE

CAVIE. RBUATLEEBRTIHDMN? —yFREDTIGIZRESNSDH?
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CAVIEMode choice, Travel demand modeling, Design standards, Operations and
Maintenance practices, Traffic control devices, Logistics, Parking, Pricing and

financing, Data collectionZF DX BB N EMFBDEEZLEDIEELRT HH\?

> Lifestyles, Accessibility, Length of trips, Land use, Sustainability, EnvironmentZ¢
DHEMBICEAL T /NI HDEDM?

& ITS Committee DEEINERREELT:ER

YV VYV VY V VYV VYV V




. Special Program

.= Session on U.S. DOT - Anthony Fox KD RAE—F €

178 Japan

Monday, January 12, 2015 10:15AM - 12:00PM Convention Center, Ballroom AB

B AR ¥ )LEHE : Anthony Foxx KD AE—FDEH
» Connected vehicles and autonomous drivinglZKE 3B IZEXRGMEZE=5F
> AR I[LConnected VehicleZz—E KR T 52 DEAFEHFTHILERLDIZADS
» Connected vehicles and autonomous drivingld. X BEWICLDFEEZTRHILIE.
RBREZHESED
> V2V Tl Automated VehicleDEHE T, ZLDERDAIEEENEFE S
> Automated vehicle[XKEICZ<DERAEIHKT S

Source: BEIET LU RIRRE 10

.. Session 348
State of the ITS Industry LN

178 Japan

Monday, January 12, 2015 1:30PM - 3:15PM Convention Center, Salon C

Al& 1T Jane E. Lappin, Volpe National Transportation Systems Center
[FLET—Yar]
B State Departments of Transportation
» Kirk T. Steudle, Michigan Department of Transportation P15-6012
B National Highway Traffic Safety Administration
» Nathaniel Beuse, National Highway Traffic Safety Administration P15—
6013
B ITS Joint Program Office
» Kenneth Leonard, Research and Innovative Technology Administration
P15-6017
B ITS America
» Thomas Kern, ITS America P15-6019

[FiER])
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EH71-
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-- Session 348
State of the ITS Industry LA

Monday, January 12, 2015 1:30PM - 3:15PM Convention Center, Salon C
Kenneth Leonard, Research and Innovative Technology Administration P15-6017

175 Japan

' U.S. Department of Transporfation

V Office of the Assistant Secretary for Research and Technology

Transportation Research Board Annual Meeting
State of ITS Industry

January 2015

Kenneth Leonard
Director, Intelligent Transportation System Joint Program Office
(ITS JPO)
U.S. Department of Transportation (USDOT)

Source :DOT Homepage 12

-- Session 348
Bl State of the ITS Industry L3N

175 Japan

onday, anuaﬁy , : 3:
Kenneth Leonard, Research and Innovative Techn

B ITS JPOIZ &SI DKey Program
» Connected Vehicles
> Vehicle to Vehicle (V2V)
> Vehicle to Infrastructure (V2I)
> V2X (pedestrians, motorcycles, cell phones etc.)
» Dynamic Mobility Applications
» Eco—Lanes/ Eco Traffic Signals
» Data System, Management, and Use
» ITS Standards and Architecture
» Federal, State, and Local ITS Training
» Integrated Corridor Management (ICM)
» Automated Vehicle and Infrastructure Research
» Human Factors

onvention Center, Salon
ology Administration P15-6017

Source :DOT Homepage 13




-- Session 348
] State of the ITS Industry

Kenneth Leonard Il:?esearch and Innovative Techn

B ITS Strategic Plan 2015-2019
> Emerging Capabilities
vV RO ERIHIZER
» Enterprise Data
v’ Connected CitybL TT—A2L I 7ICK B ERDNE
» Interoperability
B35 5DeviceOSystemfll DA A—ARSE T4
» Accelerating Deployment
v BRICHEIT=-XE
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-- Session 348
Bl State of the ITS Industry L3N

175 Japan

Monday, January 12, 2015 1:30PM - 3:15PM Convention Center, Salon G
Kenneth Leonard, Research and Innovative Technology Administration P15 6017

B ITS Strategic Plan 2015-2019

» Strategic Priorities
v" Realizing Connected Vehicle Implementation
v" Advancing Automation

» Program Categories
v" Connected Vehicles  ACCELERATING

. y DEPLOYMENT
v" Automation Research —
v" Emerging Capabilities
v Enterprise Data
v" Interoperability
v Accelerating Deployment

CONNECTED
VEHICLES
AUTOMATION
EMERGING
CAPABILITIES

ENTERPRISE DATA

Source :DOT Homepage 15




-- Session 348
State of the ITS Industry o

BE
Monday, January 12, 2015 1:30PM - 3:15PM Convention Center, Salon G
Kenneth Leonard, Research and Innovative Technology Administration P15 6017

| Connected VehiclesD VA ILA—>

— 7T T—rDEAT
> FHWA® Guidance(2015F & 3 F1T) A i D ZE K E 'k

> FHWADH A5 VA E o Sanes
v Connected VehicleZ B ILES BB A TTERE DTool kit

vV MIENERTREBET TV —2avEiER e
o V2I Safety Applications o
¢ Dynamic mobility applications S MPRM Coanected
» Road-weather applications i ol
Standerds

¢ Environmental applications
AFHWA

yNHTSA Decruion
| Vehicle Pilot

Ught Vehicies
| Deployments
§ Vi 1

Connected
Veohicio Pillot

e Deployments

012 » Application . . j_'

o oo sy | O 20165 LI 7 v T F—h
; ::mvzv m'mavz‘; 31’1,7":
Source :DOT Homepage i 16

-- Session 348
0] State of the ITS Industry o

onvention
ology Adm|n|strat|on P15 6017

Kenneth Leonard Il:?esearch and Innovatlve Techn
B Connected Vehicle Pilot Deployment Program
> JOg5LD3I—)L

= Resources

= Proposed Program Schedule
Summer-Fall 2014 - Regional Pre-Deployment Workshops/Webinars = ITS JPO Website:
- Early 2015 - Solicitation for Wave 1 Pilot Deployment Concepts UPIWwWW Jis.COL.QOv
= Early 2017 - Solicitation for Wave 2 Pilot Deployment Concepts e iXop"?FS-.- p'f’sg:an':‘"";/egf:;
= September 2020 - Pilot Deployments Complete 17

Source:DOT Homepage




-- Session 348
0] State of the ITS Industry 2

onday, anuaﬁy ) : 3: onvention Center, Salon
Kenneth Leonard, Research and Innovative Technology Administration P15-6017

B Automated Vehicles
> B SNSIRE
v’ Crash avoidance
v" Reduced congestion
v" Reduced energy consumption and vehicle emissions
v Improved efficiency and accessibility

> TR E

Enabling * Foundational research for other tracks
Technologies

* Design standards
Safety Assurance *Guidance for safe operation

Application *Demonstrated prototype applications
Development *Guidance for state and local agencies

= Objective testing procedures
»Validated benefit estimates

« Clarification of Federal role in automation
Policy & Planning «Options for addressing policy needs and challenges

Source :DOT Homepage 18
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0] State of the ITS Industry 2

onday, anuaﬁy ) : 3: onvention Center, Salon
Kenneth Leonard, Research and Innovative Technology Administration P15-6017

B Automated Vehicles
> BMIZH T HEFMEKR
v OEMIE )N F DR Hl [ ZZEHL
V RSAN—E. TNFNDSA o AEEERE 2 HEHL
V #i— 1t RBEENEFDHH?

W Legislation Enacted
Current Legislation in Consideration

1 Legislation introduced, not enacted

No Activi
Source:DOT Homepage L ty
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Session 412

BB National Road Vehicle Automation Research and “
BB Demonstration Programs from Around the World N\

Monda‘\L January 12, 2015 3:45PM — 5:30PM Convention Center, Salon C

Bl=HEST: Jane E. Lappin, Volpe National Transportation Systems

B &g B ENEEICRE T HiE BRI Z R

(%]
B United Kingdom =% &—1
» Deirdre O’'Reilly, Department of Transport, United Kingdom P15-6021

B Japan
» Tomoyuki Tanuma, Bureau of Science, Technology, and Innovation, Japan P15—
6023
v BA®DSIP, SIP-adus7AY 7 DB

B Sweden = ¥#if-2
» Trent Victor, Volvo Cars Safety Centre P15-6024

B United States
» Kevin Dopart, U.S. Department of Transportation P15-6026
v' DOT® Strategic Plan& B ENEEEN DY A ZHE

B The Netherlands = &2
» Bart van Arem, TU Delft, Netherlands P15-6027
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Session 412

BB National Road Vehicle Automation Research and o
BB Demonstration Programs from Around the World N\

Monday, January 12, 2015 3:45PM - 5:30PM Convention Center, Salon C
United Kingdom Deirdre O'Reilly, Department of Transport, United Kingdom P15-6021

Technology & Transport — Innovation in the UK
B UKTHEHTLSEE

» Technology&Innovation D HE
» Autonomous vehicles

Innovation— Autonomous Vehicles Driverless Car) AT x4k

Source: TRBREZE HE-1 21




. . . Session 412
BB National Road Vehicle Automation Research and o

BB Demonstration Programs from Around the World - S

Monday, January 12, 2015 3:45PM - 5:30PM Convention Center, Salon C
Sweden Trent Victor, Volvo Cars Safety Centre P15-6024

Volvo®Drive Me 7 AL x4 &Self-Driving Car~ DI A Z &

B [BRMZRART SN REDREMRE T Freeing up time to safety
prioritize something else ] EFiL7R)JL7R[E Autonomous Driving® T EF R &
LTLTZES

» Safety
» Environment

> Traffic flow
> Lower and more efficient infrastructure investments

> Use of time

B EDELSCLE=bREEXR LT EH
> Self-Driving vehicleD X £ DImpactx E E1L TESHHV?
v’ Safety Impact evaluation methodZFH 9 5
vV BITDE=HDT—2YNE
» Safety conflict situation CSelf Driving car&ER A /I\N—[ZED KSIZR T B H?

Source: TRBREZE H|mE-1 22
BB National Road Vehicle Automation Research and Ses;igm
BB Demonstration Programs from Around the World - S

Monday, January 12, 2015 3:45PM - 5:30PM Convention Center, Salon C
Sweden Trent Victor, Volvo Cars Safety Centre P15-6024

B Liability
> BEMNERELE-EEHOEEN?

v Civil liabilities(Economic compensation)
s RIREFRDEE
. BEED

v" Criminal liabilities
s ADI—TUDERETIX. RSAN—IZEIZEELHS
o FSAN—[X FIHLTWVEWEF, BEZEASEBRNEVEELEEILAHLH?

B Focus areas
> AERBRFODR - REDE, RKARE. ERETEDOMR L
> AUIToDER
> BUIERAIRE
» Autonomous vehicle X9 5 F|FHEDEAF
> FBEOERFEAEINEDLS(ZSelf-driving car&ERALHI M
> EBRME R




. . . Session 412
BB National Road Vehicle Automation Research and o

BB Demonstration Programs from Around the World - S

Monday, January 12, 2015 3:45PM - 5:30PM Convention Center, Salon C
The Netherlands Bart van Arem, TU Delft, Netherlands P15-6027

7]'7/’5! DBV A
B ASUAIREIEKEFEL-ESR
B KE A Self-driving vehicle D XIRET AN E{BE
B UaRr—T5E EDriver supervisionZZE3R 9 5H%, RDW(Vehicle Type
approval authority)[&Field testZ Z& §2(2015)
B IH7EField test~NDEHEF

» Scania : Truck platooning

» TNO/DAF : Truck platooning

» TU Delft, TNO : Automatic public transport

» TU Delft : Automatic taxi

» TU Delft : partial automation with communication

B FEDRa—7

Self—driving carld., 328
MELER2ICHFS
A5 F FRBET R

> 20304 AN 52050 M F A THETS

» Automated vehicle@National Transport Model~® &

> I4—UBE

> Liability

> RBEADA TR

> RABRE

» Cybersecurity

> Early adopters~NDaX1=4— 3>

Source: TRBFERE Hl H;ME-3 24

B Progress Toward Resolving Institutional Challenges Ses:g“
[ ] to Deployment of Automated Driving Systems TN

Tuesday, January 13, 2015 8:00AM — 9:45AM Convention Center, Salon C
Steven E. Shladover, University of California, Berkeley, presiding
[#%]

B Investigation into Role of Rational Ethics in Autonomous Vehicle Crashes
» Wesley Kumfer, Texas Tech University
» Richard Burgess, Texas Tech University 15-4405
Evaluation and Sign—off Methodology for Automated Vehicles Based on Relevant Driving Situations
» Adrian Daniel Zlocki, Forschungsgesellschaft Kraftfahrwesen mbH Aachen, Germany
» Lutz Eckstein, RWTH Aachen University, Germany
» Felix Fahrenkrog, RWTH Aachen University, Germany 15-4199
Safe Integration of Fully Automated Road Transport Systems in Urban Environments: Basis for Missing
Legal Framework
» Carlos Andres Holguin, Centre for Transport and Logistics, Italy
» Andras Csepinszky, ERTICO, Belgium
» QGabriele Giustiniani, IT Ingegneria dei Trasporti, Italy
> Michel Parent, French National Institute for Research in Computer Science and Control
» Maxime Flament, ERTICO, Belgium
» Adriano Alessandrini, University of Rome La Sapienza, Italy 15-4073
Development of California Regulations to Govern the Testing and Operation of Automated Driving Systems
» Christopher Nowakowski, University of California, Berkeley
» Steven E. Shladover, University of California, Berkeley
» Ching—Yao Chan, University of California, Berkeley
» Han—Shue Tan, Partners for Advanced Transit and Highways 15-2269%%*

Development of a Connected/Automated Vehicle Research Road Map for AASHTO (NCHRP Project 20—
24(98))

> Steven E. Shladover, University of California, Berkeley

» Douglas Gettman, Kimley—Horn & Associates, Inc. P15-5463
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B Progress Toward Resolving Institutional Challenges Ses;igo“

] ] to Deployment of Automated Driving Systems

Tuesday, January 13, 2015 8:00AM — 9:45AM Convention Center, Salon C
Steven E. Shladover, University of California, Berkeley, presiding

[(E=R#E]

B Investigation into Role of Rational Ethics in Autonomous Vehicle Crashes
> Autonomous Vehicle D &2 F1) A 2519 SEthical TheoryE ALV -1REHEE R Z E)

B Evaluation and Sign—off Methodology for Automated Vehicles Based on
Relevant Driving Situations
> Automated Driving|ZXxt 9 A5 T7L—LT—VIZDLNTDHEET

B Safe Integration of Fully Automated Road Transport Systems in Urban
Environments: Basis for Missing Legal Framework
> BIEEEmMEETSIESI-ONDEEHERDE R TIUISDEMDIRI 7+

AAVNEENE
B Development of California Regulations to Govern the Testing and

Operation of Automated Driving Systems
> h)I7AIL=T7MDBEENEERSA o AEANZ DT ORETREEZHRE

B Development of a Connected/Automated Vehicle Research Road Map for
AASHTO (NCHRP Project 20-24(98))
> BENHEERE AIZF (F-AASHTOD BXYHE#A ENCHRPIZDULNT D fiEER
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S 564
B Alternative Deployment Strategies for Using Vehicle ess:"\

Automation to Produce Transportation Benefits

Tuesd January 13, 2015 10:15AM — 12:00PM Convention Center, Salon C
n;ﬁﬂ' Steven E. Shladover, University of California, Berkeley
[#8i2]

B BiNMREFREREOHWERAT, EMOBBIEMoRRDARER™RS
HDORBERSE

[%%]
B AdaptlVe Overview and Automated Functions for Highway Driving=#f £ -4
» Aria Etemad, Volkswagen, Germany
» Angelos Amditis, Institute of Communications and Computer Systems, Greece P15-5456
@ AdaptlVe7AV T VR TEREL TS B INEEREAFE D EH K R EFHuman vehicle integration,
Legal issue’d EMBAKHRET M EHE

B Driverless Vehicles at Low Speeds in Protected Environments
» Adriano Alessandrini, University of Rome La Sapienza, Italy P15-5457
@ CityMoble2 D & #1&#R : SIP-adus Workshop TEHRERNABELIFIXEILC

B Safe and Efficient Mobility for Active Aging Society
» Hajime Amano, ITS Japan P15-7168
& SHEICE T =IRE L ARG E 4B

B Synthesis Based on Limiting Automation Functionality or Geographic

Scope of Operations for Technological Feasibility = #i£5-5
» Steven E. Shladover, University of California, Berkeley P15-5458

178 Japan
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B Alternative Deployment Strategies for Using Vehicle
Bl Automation to Produce Transportation Benefits
Tuesday, January 13, 2015 10:15AM — 12:00PM Convention Center, Salon C

Session 564

AdaptlVe Overview and Automated Functions for Highway Driving

B AdaptlVe7OPTIMDEE

Adapt/i/Ve

// AdaptiVe
Facts )
Automated Driving Applications and
Technologies for Intelligent Vehicles
Budget: EUR 25 Million
European Commission: EUR 14,3 Million ‘ A dap tiVe 0) %Eﬁ%‘_ 75‘~ ﬁ
n\
Duration: 42 months (January 2014 - June 2017) ﬁ LTl \6
Coordinator: Aria Etemad, Volkswagen Group Research é]’ EI m;%ﬁ ': % i 6 75§ IS
8 Countries: France, Germany, Greece, itdy, Spain, AdaptheiE EJ t a)ﬁ*iﬁ”"‘;
Sweden, The Netherlands, United Kingdom Y. B ERZT|NATE
........ B O0e mm oe © DAL @ 6&%*}*‘16
e veLve -1 Q‘-) R =
9!(3 L N ]
- bt G A= e & ® (TS
™ B @ el WV B
aloos L4
18/11/2014 Workzhop on Connected 3nd Autamated Driving Systems Adapti'Ve
Source : AdaptlVe Homepage H;E-4 28

B AdaptlVe 7O T DEREBEE W
> R, HE, REEOR L

B Alternative Deployment Strategies for Using Vehicle
Automation to Produce Transportation Benefits

Tuesday, January 13, 2015 10:15AM — 12:00PM Convention Center, Salon C
AdaptlVe Overview and Automated Functions for Highway Driving

Legal fssues, Strategies for human-vehicle
terminology intu-lrntiun
a X
* *
* *
* * *

Automated driving close
distance manoeuvring

%E ‘ atm‘a;

c@\

Automated driving in
urban environment

'——...i
4

.}:r-!:

dar

Source: AdaptlVe Homepage

|E-4

L3N

Mew evaluation methods,
fmpact assessment

Automated driving
on highway

a8

175 Japan

Session 564
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S 564
MM Alternative Deployment Strategies for Using Vehicle ess:n\

Automation to Produce Transportation Benefits 175 Japan

Tuesday, January 13, 2015 10:15AM — 12:00PM Convention Center, Salon C
AdaptlVe Overview and Automated Functions for Highway Driving

B Demonstrators
> Adapthe@‘F'C“%ﬁﬁL'CL\éjEI’)I7|~

L %g,...

_!a_- ? ole
&5/& T e o=

Parking assistance, Extey & exit highway,
garage, special areas, City cruise, City chauffeur, fo(l:l::::ng l?i?tet;rf?nne-
multi-level garage, Supervised city control overtakir?g' danger .spot
Stop & go intervention, Stop & go
r Safe stop 1
Source : AdaptlVe Homepage H;E-4 30
Session 564
B Alternative Deployment Strategies for Using Vehicle N
Automation to Produce Transportation Benefits 175 Japan

Tuesday, January 13, 2015 10:15AM — 12:00PM Convention Center, Salon C
AdaptlVe Overview and Automated Functions for Highway Driving

B EEELETOYFT)A
> Highway_E TMDCar&TruckMError—free driving~DF7 ) — a3 B %

| Innovation
FHEEBENEZRAZAIL
> 3&;5 BEROFRICKSIRIILEUNEDOM L
» Digital Maps, Vehicle sensors
> tDIBSINE T L THFET., YR DRI 75 B 5
> ITS G5%Z;EFL1=V2VCooperative ITS communication&Cooperative

functionZ & L T=% A 0D &
> ESA-D 3 E KR - <
v’ Partial automation/\i5Driver only 7rm s .
v conditional automation/Ni5Driver only fgm EQ’;’,;’Z?Z:}EZLTJ:’

» Fault—tolerant TresilientZisystem architecture Mgty

Source : AdaptlVe Homepage HE-4 31




i : - ., Session 564
B Alternative Deployment Strategies for Using Vehicle ess:n\‘

Automation to Produce Transportation Benefits 175 Japan

Tuesday, January 13, 2015 10:15AM — 12:00PM Convention Center, Salon C
AdaptlVe Overview and Automated Functions for Highway Driving

B Function
» T E2Functions(B ¥R Z &t

1
I Minimum Risk Manoeuvre

level O level 1 level 2 level 3 level 4 level 5
No Partial E;’n”nd;l' High Full
auto- Assisted auto- ariba’ auto- auto-
mation mation , mation mation

mation

« Enter and exit highway

' Cooperative response to emergency vehicles

' on duty [ Speed and time-gap adaptation at

: motorway entrance ramp

. Lane change and filter-in manoeuvres
Danger spot intervention

i , Predictive automated driving

« Following lane and vehicle, lane
change and overtaking manoeuvre,

stop & go
Source : AdaptlVe Homepage ﬁ%—4 32
-- . . . . . Session 564
Alternative Deployment Strategies for Using Vehicle N
Automation to Produce Transportation Benefits 175 Japan

Tuesday, January 13, 2015 10:15AM — 12:00PM Convention Center, Salon C
AdaptlVe Overview and Automated Functions for Highway Driving

B Use Cases : Human—Vehicle—Integration
» HVID &5} ZUse caseZ{#

Funktion Use Case
lame follawing _}-| lame follawing ]
lane change (and overtaking) \—)-| lane change ]

stoplgo driving cooperative merging with speed adaptation ]

speed / time gap adaptation cooperative merging with lane change ]

—h-| cooperative résponté on emergency vehicle ]

T UTTTT

l
[
I
[
[ minimum risk manceuvre
[
I
[
I

cooperative merging with speed adaptation '-’V\-)-| enter motorway ]
cooperative merging with lane change l—f —-""‘-""—h-l axit motorvay ]
danger spot intervention l— | driver state |

predictive automated driving |— | activation ]

[ enter and exit of a motorway |' T~ *l deactivation |

l cooperative résponteé on emergency vehicle |—

Source : AdaptlVe Homepage HE-4 33




i : - ., Session 564
B Alternative Deployment Strategies for Using Vehicle ess:n\\
178 Japan

Automation to Produce Transportation Benefits

Tuesday, January 13, 2015 10:15AM — 12:00PM Convention Center, Salon C
AdaptlVe Overview and Automated Functions for Highway Driving

B Use Cases : Cooperative merging Lane change
> Use caselZKDIRIE. BEBEDRNIZEKBDUILT FSA/\D X BNEFEER

Source: TRBEXREH =y £ —4 34
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M Legal aspect : B2
» &7 Highly automated driving functionZHIZIZIR AT ARATYI A2 EE

vV ZRICEAET HiEFELOBEEEEN/N— D ES57153ES 5
vV A=y SN - D ERNEZEETE i?é;&ﬁiiﬁé
v HarmonizationMD W E 14
vV BRENFEICEDOEERTE

» Automated driving functionZ & &

v “System classification and glossary” [FE<{H{T
v “Legal aspects on automated driving” (%2016 #3EFIT

Source: TRBH#ERE HE-4 35
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B Human-vehicle integrationME#H K iR
> Functional requirement and guidelinesZ{ERX
> BH:E 9 BAHAVEIt, interactive, H-modeMbN A Twk
> Research questionM X EE

W2015FE DNk
> System architecture&system specificationD 7y 77—k
» Human—vehicle integration® =2 f&] 34k
> RAERBREDERTT
> TANEHIB T S

B £ 8 MWorking GroupDEXE
> IRIEFRH IR b
» Cooperative ITS functionlZx1 9 BV2X communicationD K S
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Dr. Shladover FLEVT—a> DR

> BENEGRICSH T AT — LTI EHZTRDLHIL

> BENERERV T D SHRME(BEEELDL AL EHER)
> T2 BHEDERMHEZES

> BT EEZ AR T 57=6 D EE

Dr. Shladover FLE T—La Vil E
B @ AT —)LHv?
> FTRRIZSHL. EQFILBEEMMATERICHRESNI=DH?
vV B®E
vV R E
v Mobility
vV IRILFREEHR
v EEDMENE. FIENSE
v EBmEEOBR K
> BFELWVWRTLERIVETRIV2V, RVIFTANDIKRTFRREIZELS
-5 37
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B Autonomousé&Cooperative Automation System
> BRI LIITENTNDAEMN TEEE

B RTLEBENESEDLevelffl
> TEEDELOIZERTE

Level | YR T LfI FSA/\—D &=
1 Adaptive Cruise Control or Must drive other function and monitor
Lane Keeping Assistance driving environment
2 Adaptive Cruise Control AND Lane Keeping Assistance Must monitor driving environment (system
Traffic Jam Assist (Mercedes) nags driver to try to ensure it)
3 Traffic Jam Pilot May read a book, text, or web surf, but be
Automated Parking prepared to intervene when needed
Highway driving pilot May sleep, and system can revert to
4 Closed campus driverless shuttle minimum risk condition if needed
Driverless valet parking in garage
5 Automated taxi (even for children) No driver needed anywhere
Car—share repositioning system
Source: TRBEZRZ ¥l H;HE-5 38
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BEDHI#: Technology
B Full automation (SAE Level 5)[&, FREICEBALIL—IRIL—DBE
> BTN EEIRTIZNEE R TE S B M7 Sensor&signal Processing
> T, BN, REMERIIAEELGTIILOVALERET SHE
> EBICEHRLGEEEFET TOYINIZTDOREMERIIT AHE
> BHEANNOZI RV AT LIZE T, BT ICRE ., HE. BETEE
BxshEDOE VA E
> BHTANMOZ IRV AT LORE M. AL AMERENGTANEITH
FTIZEERAT 4%

EERIRB DI
B EOSSLEETREOHNNEMOBREREYHBZ 5-HIHEH?
> HEEEDHIB(F A /N — D ERIIRTFEHEGR)
> I E DK
> EBLTULEROER DR
> Bflb(F| AR S TLYSHHighway)
> HITE. NI DR
> IR RMDH
> TyE T S #ig~ D Giofencin
&-5 39
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FSAN\N—DERIZIKTEF

B Level 20 automation[ZHIFR T %

B BEERLERTEAAMTNIEITZETHTRL

B RSAN—¢ELRATLNEYH>TRLY

B FSAN—[XL AT LBRAEWNT—RATIXEEEZH#HR
mHEEE

B FSAN—[TEBE2RINLEREEZETLELZVIHEDNIET)

@ Misuse D B (ZDUVNTIXABA
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EEDEFEMLTWVEVWEROBRNAZSD)

B Traffic jam pilot system — REL O D FHI#. %L -Limited
access highway|Z B

B Low-speed urban or campus shuttle system (CityMoblie2®)
A=) - =wFx%iApplication
> AL Y —DEESEFE LR TRABED LI RELIEGEHERN
> BRERNT D1V IIITKYRESN TV SEE(EIZDERN/ R R

FREXY))
B Retirement communities T & A A EMEHEM)
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RBE M DEBE

B &L T=Limited access highway[ZHIPEL . T EC 4 B8
HITE. Ry N(Y

HRELR R Ddriveway

EBDBHN

FEHRDIILI/VILIDR TR

> EHTMOIIILTDEIZTAERET HEELFKRS)

B Limited access highway CHI NS IXEIZRH TR

RRALSDIREDHFY

B RAREOEMEOEOICIEFXRRE. BRERTO B ENHEER#EED FIR
> Radarz Nz 9 1<, Lidar&Computer vision| Z{K7F

B XA RVEFDAITTRE

B BEELRKEVEKEICFSAN—DZTENTEEL
> Rix, BRODENE
> BEEEO. REFOLGODRIAMN\—DEBRERIE TS

YVVVVYVYY
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TVE T Eh =i~ D Giofencing

B GiofencingXBEERYFT—O DR THRLEBIRGEBZRN TE=HEEE
T=I¥Roadway design condition|ZZ<)

B BEHETYELT X, BICTRIEOHLDFEHHIELERIZ, Physical
infrastructure LB AL B A HEEMZIEBR TS

B EHTHROBERGEaOX N HEEOERES: TRNEO#MKETYTT—
NOE ]

B IV NG A TS5 HhIN—TF S5+ T, #iDRoad usersPEILNTLY
SEMEFOZLEELRBRYIETH/AA—LEL

FRABRGHRD=-ODEXNTRETRRMED N —FFT

B BE)E D E &R ZH R
B BEEDHEREDL AL ZH R
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R AR AT A

DHEETE > e

Google D A SHER I HE /R

EFXTAO I NERAT A
v

Evorywhero | |

Some urban streets

Campus or pedestrian
zo0ne

ook [ Em

Source: TRBFERE H;HE-5 44
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Tuesday, January 13, 2015 1:30PM — 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Bl & 1T Steven E. Shladover, University of California, Berkeley

Welcome and self-introductions of attendees

Review of past year and this Annual Meeting

Discussion of Triennial Strategic Plan

Committee Scope Statement — task force to update

Automated Vehicles Symposium 2015 — Basic planning information and

discussion of topics to propose for breakout discussion sessions
¥R E-6
6. 2016 Annual Meeting — Topics for Calls for Papers or panel sessions
7. Q&A regarding U.S. DOT program on automation

» Kevin Dopart, ITS JPO

8. Trilateral (U.S./E.U./Japan) Working Group on Automation in Road
Transportation = &7
» Jane Lappin, Volpe Center

aR~own =

Break
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Tuesday, January 13, 2015 1:30PM — 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Fl& 1T Steven E. Shladover, University of California, Berkeley

9. iMobility Forum Working Group on Automation — Research
Recommendations =48
> Bastiaan Krosse (TNO)/ Maxime Flament (Ertico)

10. European Commission Research on Automation =#j5-9
» Patrick Mercier—Handisyde, European Commission DG-RTD

11. Japan’ s Workshop on Connected and Automated Driving Systems
» Takahiko Uchimura, ITS Japan

12. Advanced Smart Mobility Co. for Commercialization of Automation in
Japan
» Takashi Oguchi, University of Tokyo

13. U1SODOT Project on Enabling Technologies for Vehicle Automation =&

» Ram Kandarpa, Booz Allen Hamilton)

14. NCHRP Project 20—-102 Task Order RFP on Impacts of Connected
Vehicles and Automated Vehicles on State and Local Transportation
Agencies =¥ £-11

» Ray Derr, TRB
15. Meeting Wrap—Up and Adjournment
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Tuesday, January 13, 2015 1:30PM — 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Steven E. Shladover, University of California, Berkeley, presiding

Review of past year and this Annual Meeting
M 20144 Automated Vehicle Symposium

» Research Needs Statements
vV 21ENNRERSN, 11 ED4 Committee TT fiESLT=

B 2015Automated Vehicle Symposium Annual Meeting® ZE{i&
> AVS2015 — Ann Arbor, Ml July 21-23 EBERDREVHIRE

v" Human Factor

v’ State and Local policy issue

v" Testing

v" Automated valet parking systems
v" Functional safety

v' Standards needs for automation
v" Transit applications

v" Trucking applications

v Deployment scenarios

v' Benefits assessment

v' Commercialization

v Insurance

v’ Legal issues
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Tuesday, January 13, 2015 1:30PM — 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Fl& 1T Steven E. Shladover, University of California, Berkeley

B Q&A regarding U.S. DOT program on automation
@ Kevin Dopart, ITS JPO
> DOTD BENEERIZAT S EICDLNTEBA(EYYav ERIL)

B Trilateral (U.S./E.U./Japan) Working Group on Automation in Road
Transportation
@ Jane Lappin, Volpe Center

> SBREFEDMBIES . EU+USJAPAN | 13
v 3*;@3%5&0)%&%& Steering Group ITS COOPERATION [g=n
L | |
Coordinating Group Trilateral WG
I
Working Groups
Sustainability Driver Distraction Deployment Automation
& HMI
V2V Safety Standard Evaluation Tools Probe Data
Applications Harmonization and Methods
H|E-7 48
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178 Japan

Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
A& 17Steven E. Shladover, University of California, Berkeley

B Trilateral (U.S./E.U./Japan) Working Group on Automation in Road
Transportation

> IMEEBRD ISR &S
v da—)L
- MEIFEEDXIE
o HBREDARIR
o WHITHNILFAFILIZERYHEH
. FROBE
- D TOT T LHILESR
- BIAREDRTE
- AR EAFUEE D IHEE
v HELE=EIOIEE )
e Connectivity(V2V/V21/12V)
¢ Digital Infrastructure
¢ Human Factors
Roadworthiness testing/certification
Evaluation of impact/benefits
Reliability and cybersecurity
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Tuesday, January 13, 2015 1:30PM — 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
F1&#£47 : Steven E. Shladover, University of California, Berkeley

B Trilateral (U.S./E.U./Japan) Working Group on Automation in

Road Transportation
> BREBOBIIRIERE
v BEVBERE
 Digital Infrastructure
* Evaluation Framework/Assessment of Benefits
* Roadworthiness testing/certification
v" Approach
s FHEEREDER
« MEDHFDIRYRYEEMIE
s EREMB XYy OE@EE
s XryTDEEEL. RRDEFE
o EITETEIDERK. VV—RADEKE
v REIDORE
* La Rochelle, France 3/30, 31, 2015
e CityMobile2 Demonstration
* Focal Topic: Evaluation Framework/Assessment of Benefits

H&E-7 50
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Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Bl & #E{T: Steven E. Shladover, University of California, Berkeley

— @ AdaptlVeZ#EET S
MObI/It}/ iMobility ForumD iRt AE .
BREHE R (XSIP-aduséL T
HYBOTEDLGTRERTHD
& EiER{EFEHT-

iMobility Forum
WG on Automation of Road Transport

[AV IR PRV FAY

Work Programme 2016-2017 Recommendations

Maxime Flament
on behaif of co-chairs

Joakim Svensson, VOLVO & Bastiaan Krosse, TNO

VRA -
.

Source :iMobility Forum Homepage *ﬁg——g 51
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175 Japan

B SHEME
> Brussels T&E4[BIZE
> iMobility Forum members|ZA—7 54
> Sub-WGAU/N\—(FEERETSM
B Mission
> TSRO ERBEDIFTE EBAFEL
> BERZEICBITSEHIEEFAODO—FTyTDO#iF
> IREDFH(E
B Main target
> EC H2020 EER IOV VMDD E SR
B Objectives 2014
> BB Scenario&Roadmap
> Sub-WGsIZLHEFRMIREDR(E
v Testing, Connectivity, Benefits, Maps, Cybersecurity, Human Factors,
Decision and Control

» Roadmap D E
> H2020 WP 2016-2017123%3 9 24 Tk D #(E

;-8 52
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iMobility Forum® B ElEEWGH S D&

B Sub-WGs TR ESNT-EEERE

EU - USJAPAN
115 COOFERATIION
DL [0 « Viable business models and infrgsl'?rﬁilture = Identify role o
paths deployment paths including (HERE - ERTICO) automation
(VOLVO) socio-economic implications
EU - USJAPAN

115 COOPERATION

D3.1.1 (Draftl)

SUMERREW G © [dentify soluti

Regu|atory «Clarify current regulatory (E:BEESEPR)N  other road user interactions

issues and liability issues among
(ERTICO) European countries

D3.2.1 (Draftl)

EU - USJAPAN

115 COOPERATION

AEIVEU N0 « List potential
benefits (CTL) indirect benefits of automation

EU - US - JAPAN

115 COOPERATION

A < |dentify needs for

W%’ggilrr]lgess standardisation, testing,
compliance and certification Well 0] < [dentify gaps in current control

(IDIADA) D3.3.1 (Draftl) decisions (DLR) and decision solutions

0061\ - [dentify additional
(ICCS) requirement on C-ITS

EU - USJAPAN

115 COOPERATION

EU - US-JAPAN

115 COOPERATION

< Clarify reliability
make recommendations

Source :iMobility Forum Homepage ﬁg'—-g 53
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iMobility Forum® B E1:ZEWGH 5 D
[ | -FEE I:l - P?“Jjjéﬁl‘fﬁ Source :iMobility Forum Homepag

2016 2017 2018 2019 2020 2021 2022 | 2023 | 2024 2025 2026 2027 | 2028 | 2029 [ 2030

175 Japan

Activity

Industrialisation 8/9
Regulation and standards D :>
| | |
Level 4-5 “Large scale
demonstrations of urban road
transportautomation
Pilot / large scale 5/6/7 | I
demonstrator
Level 3 Large scale
automation pilots
1 1
I I ‘
IP: Level 4-5 Vehicle
automation
| | ‘
Roadworthiness testing
|
Technological - "
2/3/4 Evaluation & benefits
research
| |
Digital infrastructure
T
M.G. 36 Safe and
connected automationin
road transport
| |
Scientific research 1 *ﬁﬂn:—s L

-- . . . Committee
0] iMobility Forum Automation WG LN

iMobility Forum® B ENEEWGH b D

m IBE 9 HH flTResearch Projects

175 Japan

2016 2020
| |
IP: Level 4-5 Vehicle
automation
| |
Roadworthiness testing
1
Technological . .
2/31/4 Evaluation & benefits
research | |
Digital infrastructure
|
M.G. 36 Safe and
connected automationin
road transport
Scientific research 1

Source :iMobility Forum Homepage *ﬁg——g 55
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iMobility Forum® B Sl:EEWGH o D i ts
M Digital Infrastructure
» Highly automated drivingFl @ Cloud—based Spatial data infrastructure M
%
» Accurate mapping&precise localizationZ j& FA L Applications D
Demonstration
> “Automated” map data feedback loop ) ZE I
> Intelligent intersectionsZF D LDM-based applications D E [

@ Type of project: Research and Innovation Project
@ Timeframe: 2017-2019
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iMobility Forum® B Eh:EEEWGH o D&
B Evaluation, Benefits and Impacts
> B 5E#EEL AN JLXOTransport conceptl 22229 5 KiR1ESocietal
ImpactDET UL
> Level 3ETO BENHEELMESEEField testlZFH T BImpact D 5Tl
» Fully automated vehicles&Transport concepts D EEEIZ K DImpactZE{il
> 519 S pEE
v' Comfort, Road Safety, Road capacity, Environment, Fines reduction,
Accessibility, Lifestyle change, Impact on built environment, Impacts
on infrastructures, Impact on demand, Productivity, Costs, User
acceptance and uptake, Stakeholder acceptance and uptake, Technical
performance, Socio—Economic impacts, Quality of life, Driver and road
user education, Changes required to the education programme

@ Type of project: Research and Innovation Project
& Timeframe: 2017-2019
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iMobility Forum® B E):EEWGH o D&
B AV Roadworthiness testing
> FROTAMTAI—XATOFE. TiERRGEEICHEAT SR/ EVE
KBV FVFICKHHREHFDRKRITDAIRE
> RXBAETOERICEITSEGLEHFELANIILOER : Fvv 7 DAL
EXFILDIRE
> RITRB T A=OHLWTRAMNFIEEHICRIEZIRBETIVNELDHS

178 Japan

@ Type of project: Research and Innovation Project
@ Timeframe: 2018-2020

*&%_8 58
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178 Japan

iMobility Forum® B EhEEEWGH > D
Level 4-5 Automation functions for personal and commercial vehicles
B Decision & Control Algorithms:
> BERERAOETHIRIE T, Safe, cooperative, human compatible decision,
negotiation methods, planning algorithms, distributed control strategies®
) 3 5T
» Highly and fully automated drivingX®emergency situationsZ X {59 %
offline and online verification of algorithm characteristics X L% F =

It 5AEDRFRE
» The environment model|[ZXf 9 Binterfaces&requirements® 7€ 2 & SR F0(
18 MDreference frames&semantic concepts)

» Pan—-EuropeanTcooperative decision, self-adaptation and learning
features and ethic questions Z & planning and control algorithms|Z%tL

TRELGRHEOFKBENEZOT DR
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iMobility Forum® B BhEEWGH b D it
Level 4-5 Automation functions for personal and commercial vehicles

B Human factors: SE2R#& 5 &L Troad users/society%x%& &

» VRUs, non—equipped cars, interaction with disabled peopleZ
> Automationld, ARIEELGTST-FEZTHMN?
B Connectivity:
> Vehicle—to—cloud communicationZ & {>V2X ConnectivityZ X 159 %Big
Data management, analytics, privacy
B Evaluation of benefits:
> Fully automated vehicles&transport concepts®DImpactZ EEF ET

178 Japan

@ Type of project: Research and Innovation Project
@ Timeframe: 2018-2020

-8 60
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iMobility Forum® B ENEEWGH b D

B Recommendations for Innovation Projects
> WP2016-2017IZ£ &

v iMobility Forum Automation WG Roadmap
2016 . 2020

L 1 1 L 1 1 1 1
Regulation and standards |:> | >
I I l

Level 4-5 “Large scale
demonstrations of urban road
transportautomation

5/6/7 | |

Pilot / large scale
demonstrator

Level 3 Large scale
automation pilots

Source :iMobility Forum Homepage $|§g—-3 61
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iMobility Forum® B B)iEEEWGH 5 DI E
Level 4-5 “Large scale demonstrations of urban road transport
automation to complete conventional transit”

B Scope:

> Low speed full automation(IEEICERHIRIE CTEIRAIgETHY . TELBE
DTOPIHIRTEIEEINTILNS
v" CyberCars,
v" CyberMove,
v" CityMobil
v’ CATS
v" CityMobil2

> FRIFVE. PEEMS CTeERETXBER AR ELLTH ARTEE

> KIEERE. BA@EAIZIL. economic, acceptance, legaliREEN 5% D

178 Japan

@ Type of project: Innovation Project
@ Timeframe: 2017-2020

|E-8 62
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178 Japan

iMobility Forum® B E)EEEWGH 5 D&
Level 3 large scale automation pilots for personal and commercial vehicles
B Human factors:
» Mode transition
» Expectations, adoption, acceptance, trust, usability
» Driver position, posture
» Secondary tasks
B Connectivity:
» Cooperative automated driving&safety critical applications|ZX{ 9 5$%
iTEY% A SE 2 % &Security
» communication technologies M Seamless’i#i & (e.g. 4G / 5G / Wi-Fi /
802.11p)
> V2X information&On—board sensor informationZ#ft & 9 %Data fusion
algorithms

B Evaluation of benefits:
> Level 3E T BENEERD EEFIZH [T BImpact® T4l

@ Type of project: Innovation Project
@ Timeframe: 2017-2019
H;E-8 63
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iMobility Forum® B EhEEWGH b DM

178 Japan

B Next steps

> iMobility Forum Automation WG [Z& B2 = (IZERTRACE D LYELILA
ILTOMEO—FTYTIZEREINS

> European Commission [&X#iWork Programme 2016-2017 M &z Bk % &R
95

B The first call for WP2016—-2017 :end of 2015
B First projects of WP2016-2017 :start from Q1 2017

-8 64
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178 Japan

Tuesday, January 13, 2015 1:30PM — 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Fl& 1T Steven E. Shladover, University of California, Berkeley

European Gommission activities on road vehicle automation
research from FP7 to Horizon 2020

» Patrick Mercier—-Handisyde, European Commission DG-RTD

B EU Transport Policy and ITS
> White paper on Transport policy 2010-2020 (201 1)IZA—KYY T4 EH

B EU Research Policy
» ERA European Research Area, Innovation Unionh\§fiiE

> FP7 - 50.5 b€(2007-2013)
> H2020 : 77b€(2014-2020)

B 75+ Automation in road transport BAIAEZTZ ) HV?
> REDMAL

> IRILEDFHE

> BEOXBAVATLDMBEIEL

> Automated vehicle[Z&YEH LUV —E XHNEH
» Accessibility

> ft=Em
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Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Al = {TSteven E. Shladover, University of California, Berkeley
European Commission activities on road vehicle automation
research from FP7 to Horizon 2020

B Automation|ZB§9 BEuropean CommissionFP7 7O ok
» HAVE it
» interactiVe
> SARTRE
> CATS

Concluded

> AdaptlVe 7
» Autonet 2030

» COMPARISON L On going
> iGAME

> VRA

» CityMobile 2 -

& ZTOC VDB LI
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178 Japan

Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
B =17 : Steven E. Shladover, University of California, Berkeley
European Commission activities on road vehicle automation
research from FP7 to Horizon 2020

B Horizon 2020
» EU Framework Program for Research and Innovation 2014-2020

B Horizon 2020 JHL

> BEEEADXIG

> TTRDFEEAN DX

> EUDT A—/\ LR ar Mi&ie
B FENEYIX

» MG.3.6-2015 Safe and connected automation in road transport:EU funding 23m€
B EU stakeholder platforms

» iMobility Forum:WG on Automation

» ENTRAC Technology Platform :Task Force on “Connectivity and automated driving”

B International Cooperation
» EU-US Implementing Arrangement on ITS Cooperation
v" Trilateral Automation in Road Transportation Working Group
» EU-US Implementing Arrangement on Transport Research between USDOT and EC

» 3" Symposium on Road Automatio 4&14, 15H Washington DC
%&n_g 67
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Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Al £ #E 1T : Steven E. Shladover, University of California, Berkeley

B Japan’ s Workshop on Connected and Automated Driving
Systems
@ Takahiko Uchimura, ITS Japan
» SIP-adus Workshop on Connected and Automated Driving System (2014
F1AER) BERBE

B Advanced Smart Mobility Co. for Commercialization of

Automation in Japan
@ Takashi Oguchi, University of Tokyo
> $#71-1ZF35% L 1=Smart Mobility Co.,IZ 2L\ T DB
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178 Japan

Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Fl& 1T Steven E. Shladover, University of California, Berkeley

B USDOT Project on Enabling Technologies for Vehicle

Automation
» Ram Kandarpa, Booz Allen Hamilton)

m 2HBE

HE =
> BR

v BENEEICEADLARMNEETHAE. BTDREIMEHET LI ENEE
> d—)L/BH

v USDOTICEENEERZHET HLELRM, T4 TV RER#
> WEZT R

v Position, Navigation, Timing v Vehicle Control System
v" Mapping v" In-Vehicle Networks
v" Communication v Algorithms
v" Sensors v" Computing
v" Human Factors v’ Software Reliability

v' Infrastructure

v" Traffic Signal Control

H|E-10 v' Pedestrians 69
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Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Al & #E 1T : Steven E. Shladover, University of California, Berkeley

B NCHRP Project 20102 Task Order RFP on Impacts of
Connected Vehicles and Automated Vehicles on State and
Local Transportation Agencies

» Ray Derr, TRB

B TRBOD#A#
Technical Activity
Division
Studies and Special
Program Division
Transportation Administration and
Research Board Finance Division NCHRP
TCRP
Cooperative Research ACRP
Program Division NCFRP
HMCRP
Strategic Highway NCRRP
Research Program 2
HwE-11 70
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Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Al & #E 1T : Steven E. Shladover, University of California, Berkeley

B NCHRP Project 20-102 Task Order RFP on Impacts of
Connected Vehicles and Automated Vehicles on State and
Local Transportation Agencies

B Cooperative Research Program

/ Program \ / Funded Year\ /Annual Budget\ / Partners \

I
TCRP (Transit) 1992- $3.5M FTA, APTA
ACRP (Airport) 2004- $15M FAA, ACI
NCFRP (Freight) 2006-12 $0 RITA

HMCRP (HazMat) 2006-12 $0 PHMSA
NCRRP (Rail) 2010 $0 FRA

- AR A B 7 #

HE-11 71
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Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Al & #E 1T : Steven E. Shladover, University of California, Berkeley

B NCHRP Project 20-102 Task Order RFP on Impacts of
Connected Vehicles and Automated Vehicles on State and
Local Transportation Agencies

> Ray Derr, TRB

B AASHTO®MResearch Program 19624 L&
» State DOT
vV FENHICEZTO05SLDOESIRM
vV BEDTFERESE
> ARDER
v EXRMEE
v KB RE
> AR
vV EFR/NNRIVICKBERLIEE
V BTESIEBICKLOIAR
vV ZARAYIZKBHEHE
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178 Japan

Tuesday, January 13, 2015 1:30PM - 5:30PM Marriott Marquis, Marquis Ballroom Salon 7(M2)
Al & #E 1T : Steven E. Shladover, University of California, Berkeley

NCHRP Project 20—-102

B Task Order RFP on Impacts of Connected Vehicles and
ﬁutom_ated Vehicles on State and Local Transportation
gencies

€ LI'TONCHRPEI ERN AL, #FEETRB Home Page kY IERK
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NCHRP : National Cooperative Highway Research Program

B NCHRPI(Z, 5HE . %&t. B, EA. RTFEZHOBEEHROH
®"I0T S5 LT, TRBH, 35EICEET S EFREAT . MERF. B
KU DD IEEF FEICHR—rShHEE

m BEEGICE/RTSIAV VL

» Costs and Benefits of Public—Sector Deployment of Vehicle to
Infrastructure Technologies—NCHRP 03-101

» Connected and Automated Vehicle Research Roadmap for AASHTO—
NCHRP 20-24(98)

» Impacts of Connected Vehicles and Automated Vehicles on State and
Local Transportation Agencies—NCHRP 20-102

» Framework to Support Transportation Agency ITS Infrastructure and ITS
Legacy Decisions with Consideration of Connected Vehicle Deployment
and Autonomous Vehicle and Automated Vehicle Initiatives—NCHRP 20-

07/376
|E-11 74
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B ik D 32 @RI M E I 9 SPolicy, Planning,
ImplementationZ#&§19"%CV/AV Research RoadmapZ{ERL
B Steve Shladover(U.C. Berkeley PATH Program)i(Z&kY)

Deliverable 2 ELTH{TEH, NCHRP 20-102A B E# L1501
B FE4T—ICHEL=23700 DR E ERoadmapZ{ERL

» Institutional and policy

» Infrastructure design and operations

» Planning

» Modal Applications

NCHRP 20-24(98) [Active]

Connected/Automated Vehicle Research Roadmap for AASHTO

Funds: $85,000

Staff Responsibility: E. Ray Derr

Research Agency: University of California-Berkeley/Kimley-Horn & Associates
Principal Investigator: Steven Shladover & Douglas Gettman

Effective Date: 6252014

Completion Date: 612412015

WE-11 75
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B Institutional and policy : 77AY T HMRBFE SN T-

Project

1.1 Implications of
Antomation for Motor
Vehicle Codes

1.2 Business models for
CV/AV mfrastructure
deploviment

High Level Description of
Outcomes
Recommendations for changes

1o laws and reeulanion of motor

vehicle codes to address AV
fechnologies

Guidelines for investiment
decisions based on public and
private benefits

budget
1 8 months,
L300 K

1% months,
SIS0 K

Schedule/ | Urgency

Resolntion of major
impediment to AV
deplovment

Eesolution of major

deplovment

mpediments to CV/AY

1.3 Public agency actions

Recommendations for policy

12 months,

Resolution of major

1.5 Federal-state-local
boundaries of responsibility

resolution
Recommendations for actions
to resolve ambiguities

1% months,
250K

to facilitate CV/AV actions with impact assessment | $500 K nupedunents to AV/CV
unplementation of each technologies

1.4 Harmonization of state | Compendinm of regularory 24 months, | Medm — will provide
regulations 1ssues and action plan for BS00K tools for second-wave

states

of antomation and

Medinm ~ higher levels

broader CV penetration
will require resolution

1.6 Lessons leamed from
other transportation
technology roll-onts

1.7 Lessons leamed from
CV Pilot Deploviments

Recommendations for how to
nuprove upon past lessons
learned

Consolidated lessons from CV
pilots to inform other agencies

12 months,

$250 K

12 months,
$250 K

eatly adopters of CV

Early mmdance may help

Pending completion of
tirst wave of C'V pilots

HE-11
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2.2 Tools for predicring
ANCV impacts

2.3 OWV/AN applications
for mamtenance fleets

2.4 Relationships of

mnprove AV performance
MModels for use in assessnwent of
AN/CY deplovinent systems
Agency reconumendations for
bundle of apps relevant to
maintenance fleets

Report on how OV infrastmchre

36 months,
53 M

12 months,
L1100 K

12 months,

. . A S=
B Infrastructure Design and Operations: 100 A T VMR BT
Project High Level Description of Schedule/ | Urgency
Outcomes budget
2.1 Eoadway Recomunendanons for 18 months, | Resolutnon of potential
mfrastmciwe design mfrastmchwe elements to 570K impediment 1o AW

deplovinent

Foundation for evaluations
neaded for other projects
Marrow miche application,
but possible “low hanging
fiuit™
hedin

— higher levels of

Connected and can support AN operation 5250 K antomation and broader OV
Antomated vehicle penetration will require
syslenrs resolution

2.5 Traftic control
strategies with
consideration of AW

Concepts for revamping or
enhancing traffic control with
AN syslems

36 months,
515 M

Meeds early start, but later
phases are linked to tools
and madel developmwent

2.6 Dedicated lanes for

Report assessing the B/C

18 months,

Dedicated lane facilities are

strategies for state and
local agencies

and reconunendations for fimture
staffing

5150 K

CV/AN operation analysis 3500 K high probability early
adopters

2.7 Geometric design Recommendations for roadway 18 months, | Medium

concepts for AV systems | design modifications facilitating 5500 K

AWV

2.8 Cyvbersecurity Primer on cybersecurity issues 12 months, | Critical

unplications of CV/AY and needed agency actions 250 K

on state and local

operaling agencies

2.9 Workforce capability | State of the practice sununary 18 months, | Medium

2.10 Data management
strategies for CV/AV
applications

Recommendations for agency
actions to mamntain inconung amd

outgoing data
HE-11

24 months,
L5800 K

Following CV pilot
deplovinents will enhance
the quality of the
reconmmendations

I
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B Planning Issues : 37O 17 RE ST

Project High Level Description of | Schedule/ | Urgency

Outcomes budget
3.1 Including Algorithms and tools for 36 months. | Very limited existing
consideration of AV modifying planning models: | $1.5 M tool set for predicting
systems in the regional sample results mmpacts
planning process
3.2 Assessing Predictions of B/C impacts 24 months, | Important for policy
transportation system of CV/AV technology in $1.5M formulation. but
impacts of CV/AV various environments depends on new tools
3.3 Effects of AV/CV on | Algorithms and tools for 18 months. | Follow results of the
land use, travel demand, | modifying land use and $1 M regional planning
and traffic impact models | travel demand models: model project

sample results

HE-11 78
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B Modal Applications : 37AY TV ESNT-

Project High Level Description of | Schedule/ | Urgency
Outcomes budget

4.1 Impacts of transit Recommendations for 12 months, | Foundational to

system regulations and changes to regulations to $1S0K facilitate AV transit

policies on AV/CV encourage innovation projects

technology introduction

4.2 AV/CV applications | Recommendations and plan | 9 months., | Foundational to

for Long-haul freight of action to address $1S0K facilitate AV freight
operations challenges projects
4.3 B/C analysis of AV | Analysis of AV transit 18 months, | High probability of AV
transit systems scenarios and comparative $500 K transit systems in
assessment with traditional controlled
transit systems environments to be

near-term applications

HE-11 79




Committee
- NCHRP 20-24(98) S

178 Japan

B Roadmap—1

Year 1 Year 2 Year 3 Year 4 Year 5
INSTITUTIONS AND POLICY (S3000 K)
1.1 Mutor Vehicle Coves $500K
12 Businessmodeksforcv-Av | S750K
1.3 Policy pctionst
facitate implamentation | 5% ¥
1.4 Harmonizing state regulations for AV. $500K
| 1.5 Federal-state-local responsiviities | $250K
T GETE [ | 17 essonsleamediiom | . o

INFRASTRUCTURE DESIGN AND OPERATIONS ($7500 K)

| 21 nosovay ntastructredesgn | 5750k

| 22 Toolsfor predictingaficimpacts | s3000k
2.3 Apps for | |
maintenance fleets $100K

ONShips of CV ana
AV $250K

y 2.5 Trafficcontrol strategies $1500K
.6 Dedicated lanes for priority use of 4500 K
CV/AV AL

| 27Roadwaygeometricdesign $500K

2.8 Cybersecurity
o $250K

habl i

29 Workforcecapabilites | $150K
2.10 Data management strategies S500K
a1 10 Data management strat | 30

Committee
- NCHRP 20-24(98) S

178 Japan

B Roadmap—2

Year 1 Year 2 Year 3 Year 4 Year 5
| .
PLANNING ($S4000 K
3,1 INCIUGING AV 1n Fegional pLanAINg tooks and procass $1500 K
3.2 Assessing transportation system impacts of AV, CV $1500 K

2.3 IncludingAV inland use and demand models $1000 K

MODAL APPLICATIONS ($800 K) |

4.1 Impactsof transit

L regulationson AV $150 K

4.2 Long haul
wognt | $150K
4.3 8/C analysis Of AV transit $500 K

HE-11 81
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http://apps.trb.org/cmsfeed/ TRBNetProjectDisplay.asp?ProjectlD=3824

NCHRP 20-24(98)
Connected/Automated Vehicle Research Roadmap for AASHTO

Deliverable 2
Research Roadmap

Steven E. Shladover. U.C. Berkeley PATH Program
Douglas Gettman. Kimley-Horn

HE-11 82
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B Panel A2 /\—

» John Corbin (IA DOT), Mark Kopko (PA DOT), Melissa Lance (VA DOT),

Greg Larson (CA DOT), Blaine Leonard (UT DOT), Siva Narla (ITE), Ryan
Rice (CO DOT), Shelley Row (consultant), Matt Smith (MI DOT), 4t

B Research Roadmap|ZB8§ 9 5F &
> Year 1 $3.0M
> Year 2 $4.0 M
> Year 3 $4.4 M
> Year 4 $2.9 M
> Year 5 $1.0M
> Total $15.3 M

HE-11 83




Committee
—— NCHRP 20-102 N

178 Japan

B NCHRP Project 20-1020) B &Y
» Connected vehicles and automated vehicles| ZREL . Hthish 33 B #ERT
AASHTONEE Y A EEREZAMEIZT S
> RETRETT AMEDER
> BET ORMBELIFRRBLDE
» NCHRP 20-24(98)[iRET SN =ARIHELVE R

NCHRP 20-102 [RFP]

Impacts of Connected Vehicles and Automated Vehicles on State and Local Transportation Agencies--Task-Order Support

Posted Date: 12/11/2014

Funds: $1,000,000
Contract Time: 48 months
includes 24 hs for pleting the work begun during the first 24 months)
Authorization to Begin
Work: 6/1/2015 -- estimated
Staff Responsibility: B. Ray Derr

Phone: 202-334-3231
Email: rderr@nas.edu
RFP Close Date: 112912015

|Fiscal Year: 2015

|E-11 84
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B ZHESNCHRPICFEMNERINADM ?
> BEROBERIIEM T REICEEDHSIEEITN T HAgency D | BT

BE
> V2VEAVIIAHORNEIZHRGENENEAFTINED . 175D KRN
DEDILKIZEZ)

> Capital project planningld, REAKIBENLHETHY . HiffEEEASING
(T ILER 57N (e.g., adaptive cruise control, blind spot warning).

> ATATIE —BE[CEAZUTTLSED, EMENS VDY REIEA
DRI REEA LY

> —HRORTAHIVIEEREF DO EILAgencyDEIREOR N R Z R
5
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B NPannel members B Liaisons
» Kazem Farhoumand, RI DOT > Volker Fessmann, FHWA
» Shailen Bhatt, DE DOT » Gummada Murthy, AASHTO
» Giovanni Circella, Georgia Tech » Jim Wright, AASHTO
> David Huft, SD DOT > Kevin Dopart, U.S. DOT
» Ed Hutchinson, FL DOT > Anita Kim, Volpe
» Sherif Ishak, LSU » Mark Norman, TRB

» Melissa Lance, VA DOT

» Greg Larson, CA DOT

» Jerry Lutin, Consultant

» Siva Narla, ITE

» Tom Schaffnit, VII Consortium

» Mike Shulman, CAMP

» Matt Smith, MI DOT

» Paul Trombino, IA DOT

» Emil Wolanin, Montgomery County (MD) DOT

|E-11 86
Committee
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B PanelD{E#
> Research Roadmap®) & &
> Task-order (IDIQ) FFEEEZEDHFELER
> R REDEER
> A4 L) — TR MBS ERbZ HE

B Research Roadmap®) & EE
> UTHhoERIED-ODHESFIENERIND
v' AASHTO :Connected Vehicle Working Group, Leadership TeamZ&
v V2I Deployment Coalition
v US.DOT
v' NCHRP 20-102 Contractors
v" TRB Committees

mREEE
> Task panel ML TFDEE
v Scope DX Y) A H
v REDFHImE KB DER
v EFEDEIEOversee work
v hff., &R YO
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B 20145128 12H :Request for Proposal (RFP) 1T

B 201518158 :PanellZ&YRoadmaptT O I MEE
W 201553A1H EEDEREFEEDEE

W 2015%F6A1H . KRR
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] Traffic Signal Control in a Connected Ses;i"\"‘773
R Vehicle Environment - S

Wednesday, January 14, 2015 8:00AM — 9:45AM Convention Center, Salon C

Bl #E 1T : Larry Head, University of Arizona

[5%]

B US DOT Perspectives on Multi-Modal V2I Applications at Traffic Signals
@ Robert Sheehan, Federal Highway Administration
@ Ben McKeever, Federal Highway Administration P15-6600
> FHWADV2IEMICEIT =GR RERE=HE-12

B Sensitivity Analysis of an Eco—Friendly Approach and Departure Algorithm

at a Signalized Intersection

€ Matthew J. Barth, University of California, Riverside P15-6601

> RIEMEICIRYBETAERISICET 5TAMMATTAND S AMERBEZRE . MREHIH
ENEFEIND

B Safety Pilot Model Deployment Transit Applications

@ Steven Mortenson, Federal Transit Administration P15-6602

> SV UINDSafety PilotZH BRI TEMBL -/ N RIZKDHABRERERE
B Truck Platooning — Extending from V2V to 12V Cooperation

@ Steven E. Shladover, University of California, Berkeley P15-6603
> Track®PlatooningD &R EHFEREHE

B The Multi Modal Intelligent Traffic Signal System (MMITSS)
@ Larry Head, University of Arizona P15-6604
> Traffic Signal System|Z kA3 @IZEA T S 43T 89




Session 773

1] Traffic Signal Control in a Connected -
, ; Q«
LI Vehicle Environment 15 sapan

Wednesday, January 14, 2015 8:00AM — 9:45AM Convention Center, Salon C
Tl & #E 1T : Larry Head, University of Arizona

US DOT Perspectives on Multi-Modal V2I Applications at Traffic Signals

B Connected Vehicle Deployment|=d; (7T
> BEjESIE., V2VIZO (H TERYEA B
> NHTSAMRule making CIEIV2VIZRAD EEHRBHEUENEENDAIREELED
> V2IZBERT 5T AMHE T (TN
» Connected Vehicle PilothY2015F M 5201 7FE(ZEREIND
> AASHTOZE DY R—NEEILER

B FHWA®@V2I Deployment Guidance
» Guidance T&HY . Regulation CHMandatory TILZLLY
> AEEDEIIZEHTRELZTT
> BEEOEWNTITUr— 3y
» DOT. AASHTOD B ZS (2 #EHL

B GuidelinelX R ZEKYT 5
> &M D Agency Y, LTDIEFIERETHE
> NHTSADQF|ErDEKRT H&
» Connected Vehicle [ZXfL{A[Z#E T RE=H
> EQIIGRENTHILENH DM

|E-12 90

. . Session 773
L] Traffic Signal Control in a Connected “
L] Vehicle Environment 175 dapan

Wednesday, January 14, 2015 8:00AM — 9:45AM Convention Center, Salon C
Bl #E 1T : Larry Head, University of Arizona

US DOT Perspectives on Multi-Modal V2I Applications at Traffic Signals

B V212 R T SHE T
> Signal Phase and Timing (SPaT)
» Mapping
» Positioning
» Communication
> Roadside Equipment Units (RSRs)
» Integrated V2I Prototype

B Next Step for V2I
> JArSATT A MEImpact Assessment(£2015F#)EEIZHR T
> CAMP V2IRAZE B E A 1T
» Connected Vehicle PilotIZBE 3 ARFPAN2015FEFBEIZHKIT. SEBE NS
> AASHTODV2IHZE H32015F IR T F5
» V21 Deployment Guidance
v IR —[ZDUVTIZ201545E6 B 1T
v ToollZBEHT 50332015512 A F1T
v BET7YIT—rENB
HE-12 91
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L] Is Transportation Infrastructure Ready for Driverless Cars?

178 Japan

Wednesday, January 14, 2015 10:15AM - 12:00PM Convention Center, 207A
5 #£ 17 : Mohammad Shamim Khan, Professional Service Industries, Inc.,

Driverless CarMHIgZEETT IRENBHEEINTLSDNET—TICER

[5%]

B U.S. DOT: Paving the Way to Connected and Automated Cars
@ Victor M. Mendez, U.S. Department of Transportation P15-6586
> BENEGADHAFEHRE

B Automated Driving and ITS: A Path with Safety as a Basis
@ David Agnew, Continental Automotive Systems Inc. P15-6587
> Continentaltt ) B BB Ei i R ENDRYBAZHILIZHRE

B State and Local Public Policy Implications of Fully Automated Vehicles
@ Ginger D. Goodin, Texas A&M Transportation Institute P15-6588
> BENBEEAHSEASKEBROAESEICAIT R —LEGREBORIGELER

B Connected Infrastructure to Support Automated Driving

@ Peter Frank Sweatman, University of Michigan Transportation Research Institute P15-6589
> SUAVICEREBESINMTCIZDOWWTHEN, TARLIE M CitykdiaSnt=,
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Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
T4 1T : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

B LT OEBNHBF SN (—ER—LR—TtHE:EN)

» Intelligent Transportation Systems Committee: International Standards
Harmonization = #&-13

> Standards Considerations for Automation&RBEL TDOTEHE M IR S T=
s HE-14

» Virginia Department of TransportationM™SDE,E =HE-15

» USDOTIZ & Al Automated Vehicle System 1= & A3h R 84 ) B Y #H &
E =HE-16
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Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A& 47 : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

B Intelligent Transportation Systems Committee: International

Standards Harmonization
> Steve Sill USDOT

' U.S. Department of Transpotiation
v Office of the Assistant Secretary for Research and Technology

Transportation Research Board
94" Annual Meeting

Intelligent Transportation Systems Committee:
International Standards Harmonization

January 14, 2015

Steve Sill
Program Manager, ITS Architecture and Standards
Intelligent Transportation Systems Joint Program Office
U.S. Department of Transportation (USDOT)

Source :DOT Homepage H;E-13 94
.. Committee
mm [ntelligent Transportation Systems Committee ‘,;E

Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A& 47 : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

Intelligent Transportation Systems Committee: International Standards Harmonization
B Cross—Regional Harmonization?) Bh##
> ITS Standards|ZBA9 HEEIHBIFEEIETEIZED
V IRLEROEFICIYARIRNEERBTES
v HEDHardware, software D F|AICK YRR EIANTITONS
v EIEFH A Blnteroperability[Z&klY . BREEBEET(RE
v AR O RRE{RE

> Harmonizedl IR D =HIZIE. w69 LEldentical THHBLELLN
v' Hardware, softwareld. Sufficiently similarE 5 &
v" Architectures, Policies|&. Sufficiently similarzEF &
v OEWE, HIEE ORATEY . SEARIBUER DE LA D 3l

B ITS Standard Harmonizationl|Z3%t3"4dUSDOT ) & El
» USDOTIZ. PublicZEEEIZXKY. fiE. SDOs(Standards development
Organizations)&E # L THarmonizationZ 1 &

» USDOTDEBELLTZET
v Standards working group DS [E & E
v BEIZIECRSTMEEDE FEEZH
v’ Standard{E i~ M StakeholderMS I T Ao T4T DS
v" Funding

v LE|ZIE Uself-publish standards| 2% 9 A 3L % HE 13 95
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Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A& 47 : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

Intelligent Transportation Systems Committee: International Standards Harmonization

B SDOM[E

U.S. Based International Non-U.S. Based
m TR de m_JSIordmm
$IEEE ¥4 VM (o] 77§ =i
Active support including strategic input, Observation and strategic
funding, and working group participation cooperation

> KD/ ERIEEIL, NHTSAIZ K S Vehicle-to-Vehicle(V2V)IZx 3 %
Standard requirement® {ERk
» AASHTO/NEMAEITE([Z K Alnfrastructure standards

Source :DOT Homepage H;E-13 96
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Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A1 4T : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

Intelligent Transportation Systems Committee: International Standards Harmonization

W [ PR B e 175 56

= Australia — Agreement to cooperate on information sharing
Tt e on architecture issues and security policy harmonization via

EU-US agreement, information sharing agreement with FHWA

Canada - Longstanding agreement to cooperate on ITS
issues including architecture and standards, border
architecture

European Union (EU) — Implementing Arrangement to
enable cooperative efforts including werk under EU-US Joint
ITS Technical Task Force

Japan — Memorandum of Cooperation to facilitate joint activity
in standards harmonization, cooperation on EU-US standards
work items

‘@'.% South Korea — Memorandum of Cooperation to facilitate joint
S o activity in standards harmonization

Source :DOT Homepage H;mE-13 97
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Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A& £ 17 : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

Intelligent Transportation Systems Committee: International Standards Harmonization
B EU-USIRERDEAL

EU-US Joint ITS Technical Task The EU and US signed an Implementing

Force Agreement in 2009 to develop coordinated
research programs, focusing on cooperative
vehicle systems. The Task Force executes work

= programs under the Agreement.
Standards Harmonization One of six Working Groups, the HWG facilitates
Working Group (HWG) coordination and harmonization where
appropriate, as defined in a Harmonization
! Action Plan
a3 . ‘:; -
An HTG is any organizational construct that
Harmonization Task Groups (HTGs) allows accomplishment of a specifically agreed
Other Harmonization Activity Joint harmonization activity — flexibility is key

Japan has now formally joined this cooperative structure.
INTERNATIONAL

D als

Source :DOT Homepage *ﬁ%—1 3 TS COOPERATION 98
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Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A& 1T : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

Intelligent Transportation Systems Committee: International Standards Harmonization

B EU-US Harmonization Action Plan

Five tracks:

Track 1. High-level assessment ("landscape”) — completed in 2011

Track 2. Agreement on governmental harmonization principles — final draft
Track 3. Gap/overlap analysis for standards needs — begun in 2014

Track 4. Facilitation of harmonization of specific standards — ongoing

Track 5. Planning future cooperation — underway

==

ITS COOPERATION

Source :DOT Homepage H;E-13 99
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175 Japan

Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A& £ 17 : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

Intelligent Transportation Systems Committee: International Standards Harmonization

B EU-US Harmonization Task Groups

Activity Status

BSM/ CAM

i Work completed and showcased at 2012 Vienna World Congress
Harmonization

HTG#2

Work completed early 2013 and being fed into
standardization processes. Reports published at:

hitp Yec.europa ewdigital-agenda/eninternational-fransport-cooperation

HTGH#1  ITS Security

HTGH2  ITS Communications
hitpHeww. its. dot govieonnected_vehicle/international_research him

HTG#4/5 Infrastructure Messaging standards development is in progress,
Messages executed through IS0 TC-204 and CEN TC-278

HIGH#E  ITS Security Policy Underway, complete early 2015
Australia is an equal participant

Stds /Profile Recs.,

HTG#7? Gap ldentification
Candidate Future Australia, Canada, Japan and Korea
Probe Dat ! ’
HTG#8? ngnsar:sa Work Items have been observers and/or active
INTERNATIGNAL . ; participants in HTG activities
esting an
@ & @ ST Certification ®=
ITS COQPERATION Source :DOT Homepage H;E-13 100
.. Committee
mm [ntelligent Transportation Systems Committee (N

175 Japan

Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A1 1T : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

Intelligent Transportation Systems Committee: International Standards Harmonization

B HTG#6:ITS Security Policy
> =
v’ Connected Vehicle systems D BAZ{RET -2, B AT LE
D EAFIE K O F-end-to—end DB E D #40 A Z B
vVEER
e Risk categorization
o I HhIEE & Dinteroperability
* Security solutionM ¥ RE 5 i
o HarmonizedL7=Security solutionMD{ER &8 FH D HELE
v 20145 #EEM SBAA . EU, US, Australiah S [H
> IR
v’ Draft¥1T7:2015%5 %))
v" Final publication: 20154/
v ERBAR 20155 4]
* Public workshop: 20155 (22

INTERNATIONAL

O s .

i1s cooreranon  Source:DOT Homepage H;E-13 101
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== Intelligent Transportation Systems Committee €

175 Japan

Wednesday, January 14, 2015 2:30PM - 6:00PM Convention Center, Salon C
A& £ 17 : Jane E. Lappin, Volpe National Transportation Systems Center, presiding

Intelligent Transportation Systems Committee: International Standards Harmonization
B HTG#7: Standards Selection Recommendations and Gaps, Identifiers

> HEE
v' Complete C-ITS architectureMKey interfaces|Zxt L. E D K575 StandardshS s
B

v ITSTIEKL, [ZEAE Dinterfaces
v ITS-specificZiInterfaces
v" Globally[ZuniqueZZidentifier
> Status: &5t
B EREL R USDOTD#RER
> Harmonizationl&$ffir. Hl{E. FIEDFFIIZKYEIZIdenticall 2 B4
> EW L. BR/AA—rF—DSEEFunding TR AUMNIED
> % ¥k7iStakeholder group& B BUIZ &Y . HarmonizationM Efind 5
v BEEERvs A T75vs BUFHR S
v BICZERTEALIEZRDHDHEHDSDO
www.standards.its.dot.gov
www.its.dot.gov/connected_vehicle/international_research.htm
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175 Japan

B Standards Considerations for Automation&REL TDOTEERE
MRigEIn -

U.S. Department of Transporation
v Office of the Assistant Secretary for Research and Technology

Intelligent Transportation Systems
Joint Program Office
ITS Standards Program

For Discussion:
Standards Considerations for Automation

January, 2015
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178 Japan

B A Case for Harmonization

> BEMEDI—/LITHFA L&
VES.BE.EEDEXIVRIDERE/IME
v MobilityZEET %) R D&x/ME

> Requirements|d iz z 8 L TFELL

> Standard D FEHMIAR NI KIZA S ATREME R
v #E#75System of systemsld ZLDEMNSLIERL
o TAME, BEICTEZASN-HEMRLESIaL— SN IBIENRERSND
« EHOTBITHL, 1 DDTARHEFELLY

Source :DOT Homepage H|E-14 104

== B8t =% 9 5 Standard D & & (N

B Automation® Standard(EE D &S24 B HV?

> MREICTA—HR
V EHTZLDEE/RBVATLA
s N—FOTT7DHEELGEBRDEIEEHES LY
vV RREDOFRHMEERIREICLALAL, AHFBTD——XEHm=d
vV 3—FybE, BEODY AT LMEREFR—X
o {5l : T99th percentile driver&YEHELN]?

> [Bonf=r—XTMHELETStandard
v" Human—Machine Interface?
v" Failure modes?
v" Redundancies?

> SoftwareD{EFE &
v’ Stress—test requirementZ = §;Software standards
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178 Japan

B Testing and Certification

> ILEEH o0 Sif
v P fEStandardZ =L TWVAIEXEED KSITREETHM ?
V AVTFAT R TANME, LHEGELARDE=SESIaL— SN 1R EE
EOAREMEA L
v ORNEHIRT B0, B—THRAMLE-RBFIENTAX

> n.l,\nft%JILE
RETHNIE— FT_(7“0)7‘-7\I~'C;{’E
\/iﬂtﬁé‘*itlﬂtﬁ £
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mm  BEEMEISHT BStandard D& o
B B HiStandardBAFED A1) vk
> HFEYICHEStandardZF R T HIMBLWITEHELHD

> LM LB BiStandardBAR (IR EZEMT 5 L0HD
v Standard WL EF CERAMLGEEREEHTHNIL:
s EEXRDBATHEINS
o MIFFHBA-HBATHEINDS
ﬁ éhT-TZI“q:_“LEs At nIEq:_]",E%Eﬁ%

> BHAIZStandard& D ZENIRE D HIBrEMTIRE D FEE
%M LI BHH?

> FIOTHNIXEZTEITT HH\?
v’ Industry, Regulator, SDO(Standard Development Organization)&&E D KD
[SEET HHV?
v’ Trilateral Automation in Road Transportation WG&EEU-US Standards
Harmonization WG 17} 5 H1?
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== Connected Vehicle Pooled Fund Study €

Virginia Department of TransportationHh 5> D&
NDOT st
B Pooled Fund Study (PFS) [&. Connected Vehicle Applications

DR LB EHEET H-ODTOTSLERELI-ER
BIZ&B/ = F—2vTTHS

B OS5 54K, MAd, sk 32 @ # B8 (" Connected Vehicle
technologies% BB D #E{E

B O34, LTOHEREL-LT
> Connected VehiclelZd& dsystem operation, 7 LT X L. Toolti& D
T ) r—a R EERT
> MIHRIET A DEfF
> TIHRIEICKHRED AR
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== Connected Vehicle Pooled Fund Study €

Virginia Department of Transportationm™ 5D &

B PFSMD A2 /\—
» Core/Voting Members
v’ Virginia, California, Florida, Michigan, Minnesota, New Jersey, New York,
Pennsylvania, Texas, Utah, Washington, Wisconsin, Maricopa County, FHWA
» Associate Member
v" Palm Beach Co, FL, Oakland Co, MI, MTC (Bay area). Transport Canada,
Rijkswaterstaat, North Texas Tool Authority

» Liaisons
v NCHRP/SHRP3, AASHTO(Strategic and deployment plans)
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== Connected Vehicle Pooled Fund Study €

Virginia Department of Transportationis> D &

http://www.cts.virginia.edu/cvpfs_research/

B Program

Phase 1 Phase 2 ) Phase 3
Research to educate to Develop and field testing Continue Develop and

Connected Vehicle Connected Vehicle field testing Connected
technologies applications Y, Vehicle applications

Dynamic Mobility Application )
Develop and field test a Multi-modal
Intelligent Traffic Signal System )
July 2009 July 2012 July 2015 July 2017
B PFSZRELCE-EH DO RERE
> R

v BNHAE. AROBELGTEHDOEE
vt s DFEE

> B iRE
v RSUDSERE
vV mMiGICE T BEDEHBERIEVAT A
v Standards
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==Estimation of Benefits for Automated Vehicle Systems @
178 Japan

B USDOTIZ & Al Automated Vehicle System |IZ XA R EF MDY AAHE
B EROELREATLOEBIFICERTARMOEBEMNLLZE M. #
., IR — REBEOMAZHETH-ODIL—LT—O%FFAETS

e U.S. Department of Transporiation

Estimation of Benefits for
Automated Vehicle Systems

Tri-Lateral Working Group Meeting
11 January 2015

Scott Smith, U.S. Department of Transportation
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m B
> 1EEEDBRMEL
> ImpactF B2 T H=-HDIL—LT—ODEHE
> FNEH DR RE D & R oo 5F A 0D 12 44

> AR & BB E D E I
N Tﬁﬂwﬁﬁﬁﬁiﬁ&)ﬁ’éﬁﬁ Safety Impact Methodology
» Approach® A& PRI e B
» Framework ™ el L ot
> BT — =
Y Safety e
4 MObility :e:i-e;;ms)
v’ Regional Transportation Impacts o
v' Energy and Environment Boonnei besanc (4 scenarios)
v Accessibility T | | ’:.NJ rpnlioisns
v" Macroeconomic Impacts PO 25 :::rng
B Next Steps il T
> CY2014-2015: ET UL T DIL—LT—7
» CY2015-2016: Proof-of—concept benefits model M B F& L5
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B Challenges and Opportunities of Road Vehicle °°2{"ttee

B Automation Joint Subcommittee of AHB30, AHB15 ...

Thursday, January 15, 2015 8:00AM — 12:00PM Convention Center, Salon C
B4 1T :Bob Denaro, ITS Consulting

[ITS, Automate Vehicle s Rl Committee]

B BB ESEIEHZE LA : SIP-adus Workshop 20150) B2 ERH
B 201557 A CMTCTRESH 5 BEEEKD T —2 397 DBreakout
workshop DB EZ R iR
B SMESENESOREAHSMELIEE
RA—CICHEBRRERT A, BERACALHSHEERET S
B BANSHLEART DEREIC(ES L. SIP-adus Workshop 2015[2 D% 15
EBETILENDS
m FOySA
» Welcome
» Individual Introductions
» Meeting and Event Announcements
> Automated Vehicles: State of the Industry Richard Bishop Consulting
» Overview of Automated Vehicle Symposium 2015
» AVS15 Planning I: Plenary Topics
» Break
> AVS15 Planning II: Breakout Sessions

» Closing Comments
» Adjourn
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Bl Challenges and Opportunities of Road Vehicle o
B Automation Joint Subcommittee of AHB30, AHB15 ...

Thursday, January 15, 2015 8:00AM — 12:00PM Convention Center, Salon C
T2 H#£1T : Bob Denaro, ITS Consulting

Enabling technology
Macro Impact/Economic, land use, societal impact
Digital infrastructure

Communications 201547 H M Automated
Valuable road users Vehicle Symposium
High risk driver Workshop @ 2 R 1% 4#

Lexicon + outreach/communication plan

Energy use and emissions include demand effects
Legal accelerations and brakes

Fatal showstoppers Plenary??

Early deployment opportunities

Active Traffic Management opportunities including road sensing
Physical infrastructure

Commercial vehicle operations and applications
Functional safety

Sequence consideration of impact of scenarios : energy, land use, societal

Insurance, liability

Shared mobility, transit, parking

Testing, certification

Planning and related impacts

State and local policy

Human factors

Decision support system for traffic management

Failure identification management

Cyber security

Promoting innovation

Business opportunity 114

—— Z M DOEY# AR T
B HEEEORR. S/ RICHAIT-EMA

I L egesiation Enacted

Current Legislabon in Consideration

I ogsiation introduced, not enacted
B Mo Activity

SUHUM
* [196/696 Corridor
e MTC

HUTAILZT M s

e GoMentum
Station

Enterprise Notwork Oparation Center. @ j(fﬁ*;'?x I"U"fl‘
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e SOHM
0o [-96/1696 Corridor o

B V2I communication technology enabled—Corridor
> 1-96, [-696, [-94 T= AT ZE R

1-96 / 1-696 Corridor
: &

!113 Pontiac
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Ann Arbor~

[ SUHM
HE Mobility Transformation Center (MTC) €&
B MTCH#IE

> Roadwa

1000" North/South straight

Various road surfaces (concrete, asphalt, brick, dirt)
Variety of curve radii, ramps

Two, three, and four—lane roads

Round—about and “tunnels”

Sculpted dirt and grassy areas

> Road-side
Variety of signage and traffic control devices
Fixed, variable street lighting
Cross walks, lane delineators, curb cuts, bike lanes, grade crossings
Hydrants S|dewa|ks etc. T s -

“Buildings” (fixed and movable)

\\\\\;U AN N N NN

32 acres (913 m)
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GoMentum Station ’;E

B California¥ Contra Costaf T Connected Vehicle and
Autonomous Vehicle (CV/AV) Program and a Test Facility

Over 5000 acres
with 2100 acres & Y
available for 2 p )
testing ‘ : '

Source : Contra Costa HE-17 118
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