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Ol Msiot ==, WS, AN O AIS2WE HISoIES HE

= XIEF®XHAutomated Vehicle, 010t AV])Ol J1E = C-ITS(Z, Connected Vehicle, 010t CV] Jl=1t S H|St
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= C-ITS AlEHAI 2 K12 OHM )= Al Safety Pilot(Ann Arbor, Michigan) > 21Xg2}31Z= =4l CV Pilot Deployment
M O ZIgH, X2 30 AIHAIXI MA(NYC, FL-Tampa, Wyoming)

Py v I XY= =N 1 [ ("= 5 & Selmon expressway:
. " - Manhattan Grid[MIl% =3) “o. | -~ —"Reversible Express Lane &
Aut Vehicl @' AR [l 3,
Fionomots TENEE \-J - Manhattan FDR[S2!/H A HISH o ER S7I01E, Selmon connector,
Opgrates inl isqlationfrom other ~ b FlathSh[ﬂEﬂlﬁl £/ ] %EQE %2?_ -_rlg
vehicles using internal sensors v ‘Vision Zero’ l."AI’ “ W o BHAE JHA‘I EE‘IAI‘ TIU'I
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Wyoming 1-80 Corridor - Connected Vehicle Map

Connected Automated Vehicle Wg 0 m I ng

Ler\:lerlages at';t.?rlmmous and connected v Ma]or truck Corrldor“'BU]

vehicle capabilities - EE!HI%OI 30,_,50%[%_“:_ 70%]
Connected Vehicle @' oz %F_}xl,%gmgl ‘é’%-‘.’-lg g
= et - v obds @ At % 2-3K [
. s ALl Cig ZIo2 £2J|4 . —2 7

HEol St MHIA 8
E 7. U.S. 0DOT Automation Program Update, 19th ITFVHA e |

Meeting, October 4, 2015 s I
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= US DOT Automation Program Roadma S iDrive > i
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| a ¢ ’ = =20
b ’ (o e
DRAFT Connected Vehicle Pilot Deployment Program: High-Level Roadmap DRAFT
. PRE-DEPLOYMENT DEVELOP AND DEPLOY OPERATE AND EVALUATE
U.S. DOT Automation Program Roadmap Program Activity Area PHASE 1 PHASE 2 PHASE 3
- - 9/13 g/15 5/17 9/20]
2015 l 2016 | 2017 | 2018 L 2019
2 Future Fore#ast of Enabling } \ } } Pre-Pilot Deployment Stakeholder Engagement Post-Pilat, Deployment-Focused Stakeholder Engagement
o= n n H H ]
=28 i | Assessment and Guidance for Digital Infrastructure i | ‘ T T
=0 T T T T i N N .
Q2 0 ‘Security Management o B
S o i I Integration of Connected Vehicle and Automated Vehicle Technology | | | echnology - =) SCMS Prototyping and Intcgration Testing | e
c c | Guidance anc Certiication — por ropFactiviy )
ag ! ! ! ! Share Code, Concepts Final Prototype SCMS Complete
=
| | | |
T T T T .
Driver Acceptance of Automated Vehicle Systems | | | Application — ) 5 o ;
T T | | and CV Application Prototyping and Demonstrationt Ail CV Prototype Applications Ready
- 3 ! ! [ Assessment of Training Requirements for Drivers of AVs | Open Source Fre(w;uIArrl'wn/ Srare Co, Conoepts for Pilet Deployment
c 7
= I
g g i . ! = =
%5 , , Electronic ControlSystem and Vehicle Hea"" Analysis , ‘ o I::) Share Code, Concepts from CV Prototypiret ‘ Srzrzir i T s B e ‘
" g i Functional Safety dnd Performance Requirements for AVs‘ i | | Guidelines & :
< 8 = : 8 Wave 1 Pilor Deployments Share Cade, Cancepts
! Cybersed for Veh‘:les ! | - ) . N
I I I I Pilot Depl EEL e IRy | ‘ Concept Dev. ‘DESU\,’DEkayfTEI m ‘ MaintainandOperate Pilot ‘ Post-Pilot Ops™
n | i I
Concept D of L1 | ! ! Pragress Gare ProgressGare  =Share Data -
; | | ’ v v ¥
! T e - — 1. FHWA Implementation
I—P{ yping pplication Design
! . i ! & Guidance S Wave 2 Pilot Depioyments Share Code, Concepts
i i Concept of 2 ion Applicati Guidance . { -
} } } m— 'l"est'ng m— . . |Wave 2Planning | Concept Dev. MQ“ Design/Deploy/Test UJ(\ Maintainand OperatePilot
YPINg . H 0] .
| | | ¥ Share Methads, Progress Gate ProgressGare GShare Do o
[ Concept D of Limited L4 i icati I Prototyping and Testing of Limited L4 i icati Tools :
Framework for Estimating Impacts of Automated Vehicles | _ Development and Validation of Models for AV Impacts <> ! E§ OV Application Impact AssesmentsT ﬂ | Wave 1Pilat Deplaym ent Site| mpact Assesments UJ ix‘: Methods,
Benefit Impact. i Share Data
I Testing & Evaluation of LL Transit Automation Applications | } e ! sseementand | iy SShare Dora ¥ v
o Deeitors and hods T e | : } Cost-Benefit | Pilot Impact Planning ‘ | Wave 2 Pilot Deployment Site Impact Assesments UJ
Functional Descriptions and Test Methods for Emerging AV Systems. ! i | Q share Methods, Toots Share Wethods, Taols — -
L L Il I > = " =
[ Functional, Controlled Testing of AV Systems | 'j:‘[:’a‘l’:::’i‘;;“ I::} CV Analysis Modeling and Simulation TestbedsT \ National-Level Analyticsand CV Pilot Program Evaluation \
i i I :
: } Naturalistic Testing of AV Systems ] Results l Share Data_y L4 Y Share Doig y
[ Standards Analysis and Definition for Automated Vehicles | :
i i i | . Frecursor Coordinared CV R&D from DA, AERIS,
Automated Vehicle Policy Issue Evaluation ‘ } } } LEGEND:  'Code/Concept " DataFeed Prototype CV ﬂ Go/No-Go " Activity RWNMP, V2i Safety, DCM (not CV Piiot funded)
| | C Feed Applications n Progress Gate w Depioyed Piiot CV Post-Deployment % Applications included in routine operational
} ‘ L oraten VT ElEENEy e L | Policy & Applications Activity practice at ach site (not CV Pilot funded)
Standards
| [ [ [ &
| I I 1
Program Plan D & Outreach |
; : ;
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X EE8E TUHTEO EFNHOIEE XIETH
ot Xt =1t C-ITS7I=0] HAHl-F=ZXIE 1] AS
IIgZs)|=1 C-ITSTI= 2 HAHl IR =XI:
Connected > Cooperative > Automated
&IH, C-ITS JI= AlHAIH(0l: Drive C2X, FOTSIs,
Compass4D) 01 &I 2 At (0ll: Cooperative ITS
Corridor, SCOOP@F, NordicWay)E =X

A highway city

L

>
: npreg a

© ol

5 .

o

8 ol -out
O é

¥ PPABIC3
______ - Connected — Cooperative Automated ——
Aut. Transporton

- n operation spacaltrack

Q

% Autornated sarcng

E Automated highway driving

o Automaredbrang A

=

=

< prep

highway city

>
-
2014 2020 2025 2030 2035

O AD level 3&40] Cist Sgt 2=

ADE 98t ITSS Sd Z=
Intelligent Transportation Systems [ITS] are seen as
an important enabler of AD in many of the

roadmaps

AD FZIFE0}
o

- L7 |=, elxzxa}, BiOiolE, AL &7, BHA=,

ArRINEZH ALESE, BEES

- olzg}: =Hoj SAFX|elZe}l & ER(TAIXY E)

2020
Technol Inside
N~

ACTIVITY FIELDS

T ation
Legal Frameworks
aren asur

| Highly automate d
Toee H criving (Level & Jon |

highways deployed in cities

MILESTONES

= Source: European Roadmap Smart Systems for Automated Driving, EPoSS, April 2015
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O H=HHEITS (C-ITS) JI& A sig

= C-ITS 2T 2HOll: 12VI= &2t ALA(ITS Spot > ETC
2.01 =% 010, XIEFHAILL AHIOIH Next
generation C-ITSE =&l =

= XIS K= Auto-pilot System(MLIT] >
adus(SIP) Mg FX =

1990’ 2000

Car ITS Spot
navigation
12V Various e
T o . + Still images
pelications applications * Weather data
s * Wide area traffic * Information on local
":‘;’or';aﬁon information tourist spots, etc.
-Electric toll * Safety drivin, §
collection 63 million units tyn 8 Route-based service
-Safety ship(2014.6) || SUppO (Under consideration)
driving support | R 1 e EIC » Route-based
Sk 43 million units incentives for smart
: network users
ship(2014.6) ITS Spot on-board * Monitoring oversize
47 million units O et
i vehicles
ship(2014.6) + Commercial vehicle
management
2012 Truck platoon
. ﬁ demonstration test using
gz 'adar, camera etc.
. Platoon demonstration
Vehicle test using lane maker 2013 e -
Automation etc Auto-pilot System ™\ Cross-ministerial

| Study Group > ‘ Strategic Innovative )
L) |_Promotion Program SIP)
Interim Report
Released

= SIP-adus Update, 19th ITFVHA Meeting, October 4, 2015

O EEY(AD A|AH 2=H)

= Automated Driving System Research Program,
2014

- SIP: HEX M2 HA SX o2 ] H#(Cross-Ministerial
Strategic Innovation Promotion Program)

- SIP-adus: One of ten SIP projects = Innovation of
Automated Driving for Universal Services(adus)

Roadmap of Automated Driving System

2014] 2015} 2016 | 2017 | 2018] 2019] 2020 ]| 2030 |

@ Operational @ National target for no. of Traffic fatalities 2,500 or less
testin
9 @ Pre Tokyo Olympic and Paralympic Games
@ Tokyo Olympic and Paralympic Games
# Semi-automated driving system (level 3)
practical applications (in Tokyo)

# Semi-automated driving system

@ Level 3 market release
(level 2) market release

@ Popularization of
next-generation transport
systems

Automated driving system development and verification testing

® Sag-congestion mitigation service on expressway
® Truck Platooning
®|TS Spot Service

Semi-automated driving system (level 2)

Semi-automated driving system (level 3)

Advanced driving support A
for expressways

ASV and ACC Popularization
Operational testing - @

ASV and
automatic braking Fully automated
driving system

(level 4)
eDsSssS

Driving support system (ITS and automatic braking)

* Automation Level (SIP-adus definition) will be reviewed to maintain international

harmonization when international Agreement has been defined.
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| ADAS vs. RoDAS O|0H
< XISXIQ T2J|=9| TH|
> XIS Xl Z19}: Sensor-based Solution Only(ADAS)
> TEolog} Xigk Connected Vehicles Solution Onlu(RoDAS])
> KISAIQt =22 xgt MH|-&8t: Converged Solution(CAV &= ADS >> ART)

Sensor-Based Solution Only

 Cannot sufficiently mimic human senses

* Not cost-effective for mass market adoption

* Lack of adequate 360° mapping of environment in urban grids

Connected Vehicle Solution Only

* DSRC does not currently work with pedestrians, bicyclists, etc.

* DSRC-based V2I might require significant infrastructure investment
* V2V requires high market penetration to deliver value reliably

Converged Solution
* Convergence will facilitate adequate mimicking of human senses

* Convergence will reduce need for an expensive mix of sensors
and reduce the need for blanket V2| investment

 Convergence will provide the necessary level of functional
redundancy to ensure that the technology will work 100 percent
of the time

* KPMG Interview, 6172012

(Source: Self-driving cars — The next generation, CAR)
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SHE Udfet C-ITS It SF= AEFEAMHIL
»Automated AEEZ FAHA
= Automated Parking Assistance Park & Ride
/ Passenger Car N
/ Highway Pilot N&c2 7| 237>
(Conditional>) = F2UEH
sAutomated Platooning HAMEX|Z(DEEZE
Commercial >=k)
Vehicle

*Highway Pilot

(Conditional-=>)

=Last mile solutions

= Automated Bus or PRT

F (4 3)BRT, Se/eary2
(E{0|2<>70|E)

(Source: Automated Driving Roadmap, ERTRAC, July 2015)
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