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Current society Current society
Knowledge and information are not A variety of constraints exists with

shared and cross-sector value is

difficult to create.

Current society
With an overflow of information, the work of

respect to social problems such as the
aging society and regional depopulation
making a sufficient response difficult.

loT will connect all people and

things, all sorts of knowledge and Social issues will be overcome and
information will be shared, and humans will be Ilberateq from
totally new value will be born. various types of constraints.
Society 5.0
Al will free humans from the The possibilities open to humans will

burdensome work of analyzing

expand through the use of robots,
huge amounts of information.

automatic-driving cars, etc.

Current society

is difficult and burdensome.

AL
finding and analyzing the information desired) Q

[source: CAO]
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Y¥Society 5.0” bring about a human-centered society <48

Benefit everyone regardless of age
and gender

(advance fusion of
cyberspace and physical

provide goods and services

that granularly address

manifold latent needs

without disparity — . space

oF s Vitality  gqcjety 5.0 guality

lves S0
S mfi /\ ives ﬁ%

to balance economic adyancement with
the resolution of social problems

Y Liberated from cumbersome work,
” 4 i1 effectively utilizing time

[source: CAQ]

More convenient, safe and
secure life



Example of creating new value (Mobility)

Problems
| am concerned

Real time information

Weather Trans- Hotels

Planning a route is about the weather. Big Data portation
troublesome. | want Safety first. - "
to avoid traffic jam. estaurants

History /A
( Data P 3
o Sightseeing area Transportation

Hotel Restaurant

Burden
reduction

Reduction of congestion
and traffic accidents

Movement Support

Comfortable travel

romoto
through autonomous e SALUCIMEELE promotion

Self-driving wheel- GHG g A

. : rivin Sightseeing routes
chairs support el Smooth transfer 2 e . & I
movement of elderly binati ¢ hari . bli matching persona
citizens Combination of car sharing services, public preferences

transportation, etc.
[source: CAO]
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. SIP(Cross-Ministerial Strategic Innovation

— Promotion Program )+

I ) 4 \ B 4
<Y SIP
. . O~ A A .
Cross-Ministerial Strategic Innovation Promotion Program

> Intensive R&D program

4 Promote 5-years R&D (FY2014 - FY2018)
v from fundamental research to practical and Council for Science, Technology, and Innovation

commercialization (CSTI)

» Promote cross-sector collaboration Governing board
v' enhancing cross-ministerial cooperation (CSTI Executive Members) <DOutside
v promote industry-academia-government experts
collaboration Executive Director of SIP (Assigned from 2018)
» Leadership and total Budget
v' CSTI appointed Program Directors and Program Director (PD)
arlllocatgs the budget for each research (assigned to Cabinet Office for each policy issue)
theme.
* ¥50bil in total per year Steering Committee
(65% for SIP 11 themes, 35% for medical R&D) PD (Chairman), relevant ministries,
experts, corporations,
Cabinet Office (secretariat)
G Relevant ministries and management
TS corporations and other researchers ;



Vision for industrial aspects

Vision for social aspects
Safer and more comfortable transport system

» Reduce traffic accidents
Target reduction in traffic fatalities
2017: 3,694 — 2,500 or less

> Reduce traffic congestion

For a society with a declining birth rate and
aging population, and productivity revolution

» Ensure means of mobility in local areas
> Alleviate the shortage of human resources

(drivers)

~

-

More competitive in auto industry

Shipment value of the auto manufacturing industry:
accounts for 20% of major manufacturing industries

Value of manufactured
goods shipped

Persons employed

5.29 million employees 53.3101 trillion yen

(8.3%) (17.5%)
Creation of new industries
§
£ /

Sensor-equipped vehicle Communication

device

Digital infrastructure

(e.g., cameras, radar
\ sensors)




SIP-adus in Japan: Objectives

IJAMA’s Automated Driving Vision The AUtomate U Drl\”ng i Jn n
Technology Framework SRnz A CHSRETRE

Driver Partial

plicable
area

Expressway

lane

Parking lot |Simp|e‘ el l

Automated driving level === 3ssistance = automation ==—===== gzutomation

= Branch |ng. MEFglnE

Automateu
Single lane-changing

Conditional High Full
ey LA =3 automation

[
!

Urban area
(“last one mile”)

Intersection
passage
(right/left turn)

Automated driving
on arterial roads

Emergency
vehicle stop
Obstacle (deadman)
avoidance

Platooning
traveljng

‘Automated

Parking assistance parking parking
Autonomous s#fstem >Coope ative system {enhancement>
(recognitiol surroundings with sensors) of envfronmental recognition)

[ Fully automated

Environme recognition through
vehicle-toAfehicle communication and
vehicle-g#-infrastructure communication

[CyCopyrightJapan Automobie Manufacturers Associafion, Inc, AlTrights reserved

Automated driving type

(1) Practical application of a high-
end partial driving automation
system (Level 2) by 2020

(2) Clarification of functional expandability
requirements and priority for next step
and scheduling of its implementation




Implementation Organization

e )
Steering Committee*
HQ Chair: PD (Seigo Kuzumaki)
coordination Secretariat: Cabinet Office

Cabinet Secretariat, NPA, MIC, METI, MLIT, etc.

Cabinet Secretariat
IT Strategic
Headquarters

Cabinet Office

\ J
System Next-Generation International
Implementation Transport Cooperation
Working Group Working Group Working Group
2020 Tokyo
Waterfront City

Area FOTTF

National Police
Agency (NPA)
Communications (MIC) Ministry of Economy, Trade
— and Industry (METI)
Ministry of Land,

Ministry of Internal
Affairs and

Infrastructure, Transport

and Tourism (MLIT) Other relevant

ministries and

* The promoting committee will be reviewed after the
end of the 1st phase of SIP. A new organization will

<y SII Research groups be established in 2019 to promote the project.

7 S A A
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Steering Committee

System Implementation
Working Group

International Cooperation
Working Group

Next Generation
Transport Working Group

Dynamic Map

HMI (Human Machine
Interface)

Cyber security

Pedestrian Traffic Accident
Reduction

Next Generation Transport

@) Focus on deployment

L
/; International cooperation and
k coordination

Social acceptance

[0 Field Operational Test of Automated Bus Driving in Okinawa}

]

F JIlli
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Elements constituting the “automated driving system”

Recognition Judgment Operation
= Development based on
competition among

Maps, ITS info, sensors Processing, manufacturers
Maps, artificial intelligence Hydraulics, electric motor

/._ ——Traffic signal :\-lllggmne
£ /‘Congestlon m(-\ Interface
/& ﬂ /' accidents é
//\Construction,

. Delivery of
road regl'"atlons updated data

on

: f/gtructu res s ) construction,
__:.___f_‘_ m / |anes ’ N L congestion, etc.

Base technologies -

The transition time

required, depending
on driver’s readiness,
» to safely switch from
" automated driving to
human driving

Cyber Security, DB, simulator

In Red: “Cooperative area” in which SIP is involved

Budget for FY 2018 2.8Bil. yen.

Application of automated driving
technologies to buses, etc.

—

Precision
docking

PTPS

~ ! f_f Pedestrian finding at intersection

@ \/2X comm.



Dynamic Map

Dynamic Data

Movement of Vehicles, Status of
Pedestrnians, Traffic Signals etc. Competitive area

semi-dynamic Data

Accidents, Traffic Jams,
Detailed Weather etc. .

Semi-static Data Common (Basic) data

Trafiic Regulation, Road Construction,
Weather etc.

Cooperative area

Static Data

Road, Lane, 3D Shape of Structures etc.

APl : Application Digital Mapping
Program rimiaisaziaisisaiens SESEREEEREIEEIERE RN s
Interface o 3D Common Platform Data

Point Clouds, Graphics, Probe Data etc.

c r‘ B 4
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Dynamic Map Platform Co.Ltd

» The knowledge of the companies were brought together for the practical application

of three-dimensional high-precision maps

Bringing together the e MR @PASCO ZENRIN
knowledge of the o ncrementP te NCJ
_ p roviders memmm EELTHE mapmaster Innovation Network Corporation of Japan
'v
“High-Precision Three-Dimensional Map Data” Cooperation Areas Competitive Areas
Satelits Measurement Mapping J Integration Processing Utilization >

positioning
Examining specifications |
dune 2 010 . Data integration
Establishment of Dynamic _ - _
Map Planning Co., Ltd. Geographical Geographical
e C=dElT=ey |k object Mapping
e " S
Point cloud Point cloud Point Elr?ud
FENEECLI | generation generation
_ = — . — -— [
Position Position Position Position
June 2017 correction __correction | |__correction | correction

Dynamic Map Platform Co. Ltd

r)
CTY

< A A

= —
Addition

the knowledge of
the users

‘ Bringing together

Data Integra_tiErn

| Geographical ISUZU  $suzua
\object Mapping;| | @=wmams  TOYOTA
i Paint cloud” NISSAN  SHINO |
i__generation | B E
ANl monpA  Gmese |
' Position '
i __correction | . MITSUBISHI MOTORS

{(Source : Dynamic Map Platform Co. Lid)
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Next Generation Transport

Qi,.

Real-time/Bus ., *..Dynamic Connectlon
+~Walking Map Operation Infdrmatlon *, Information,

Advanced PTPS

Movement Restrictions
Assistance Information

Dynamic Connection
Information

Smooth

Acceleration/Deceleration

15



2"d phase of SIP-adus
Y (2018-2022)




Overview of 2nd Phase of SIP-adus

SAE* automated driving level Practical implementation of
logistics/mobility services

Level 5 ﬂ- mﬁa/
(

Fully automated
driving society

Logistics/
mobility services

Level 4

+ Address depopulation

* Address driver shortages v Resolve societal challenges

*Freedom of movement
Level 3 e Expansion of operational

{(Unmanned transport vehicles in factories) - domain from highways to
o ( Prlvately owned V general public roads
Level 2 (Golf carts) vehicles
* Traffic accident_ reduction_ v International cooperation
(Auto-braking} (Pedal error control) » Traffic congestion reduction v Economic development

Level 1

o *Vehicle value improvement

(Regions, roads, environments, traffic conditions, speeds, drivers, etc.)
Restricted <€ > Unrestricted

7 =
<y € TT) *SAE (Society of Automotive Engineers); Standardization body in the U.S.

17



Objectives

Public-Private ITS Initiative/
Roadmaps 2018

Scenario forthe commercialization and service of fully automated driving by 2025

By 2020 Early 2020z Circa 2025

[Private vehicles] Sophisticated driving Reduction of
ety support systern MM .
(tentative name) Deployment traffic f‘c?'de“ts
Automated driving on Alleviation of
Development! generalroads[L.2] —Depmwemxpamion traffic congestion

demanstration Strengthening of
Automated driving on Fully automated

e industrial
scale . expressways — driving on . ofiti
fleld test [L2,L3] expressways [L4] competitiveness

Developmentidemanstration

Fully automated
driving of trucks on
expressways [L4] Innovative

Truck platooning on streamlining of
Gy ewpressways — logistics in the
[L2EREIERES era of population
Unmanned autonomous decrease
# driving delivery sewice—
in specified areas \

[Mobility services]
Automated driving of 4> Society that
“7buses on expressWaYs  nmanned enables the elderly
[L2 and above]

Field test on autonomous driving to move around
T transport systemin freely e

; Unmanned autonomous
public roads h
e ) drivingransport system ) specifiedareas [L{] L ACT
“Underpopulated in specified areas [L4] *Expansion oftargetareas, region hationwide
areas ete. 0DDs,and the contents
and scope of services

r\‘
C rv‘r
_} s A A

' 4

- The cooperative areas
technologies essential
for implementation will
be established by 2023

+ The effectiveness of the
technologies will be
validated through FOTs,
involving various
businesses and local
government, and
multiple example
cases for
commercialization will
be created.

18



1lding the Road Traffic Environmental Info. Frameworks

Realizing Society5.0
(implementation CPS*)

/

Visualization of traffic
environment information and
social utilization

Building geographical space
information market

Goal

Utilization of traffic
environment information
and geospatial information
in multiple fields

2nd SIP

M~

Collection and utilization of

Promote dissemination by cost
reduction of high-definition 3D
maps

Implementing

cooperative
automated driving

Realization of smart mobility service /
logistics service

Achieve safe and smooth traveling
by prefetching information

\

Developing an
operating dynamic
traffic information

\ (Cooperative area)

Cooperative control of
infrastructure and vehicle
such as traffic merging

support

Large-scale FOT on linking high
definition 3D map and information

vehicle probe information

Reducing traffic congestion
by traffic flow control

Accident reduction by

Dynamic map basic concept V2X technology

Construction of static information

Establishment of
static information
infrastructure

Distribution real-
time information on
restrictions

1st SIP

Signal information
provision

FOT at Tokyo waterfront area
for dynamic information
distribution

~2022

~2018

| By 2020
] By around 2020
|

Ordinary road<l2> By around 2025

[Scenario for private car] |
*CPS : Cyber Physical System

Expressway<L2-L3=>




4 Pillars of 2nd S|P-adus

[ I ]JField operational Test [l]I]SociaI Acceptance

- Traffic signal -Vehicle probe data -Social acceptance of automated driving
-Next generation public transportation -Impact of automated driving

*V2I -Support for vulnerable road users

II ] Technology development = L . .
[I] gy P Regulatory Reform/Rule making
-Virtual safety assessment
-Efficient data gathering, analysis,

and distribution
-Security -HMI

The charter for improvement of legal system
And driving environment for ADS

\ J

[IV] International Cooperation

-International conferences
P -Implementation of joint research

<y QIT with overseas research institutions
) 20




1. Schedule

Coming soon (January 2019)
Participation will be solicited.

Around latter half of FY2019 to the end of FY2022:
FOTs will be conducted

2. Participants (expected)

Automakers, components manufacturers, universities,
research institutions, etc. in and outside Japan

3. Environments for the FOTs (planned)

(.

* An environment to provide traffic signal information from traffic
signals (roadside wireless communication equipment)

» High-definition 3D maps linked with traffic signal information

* An environment that provides merging support information

* An environment that provides traffic regulation information for
each lane

» Onboard equipment (e.qg., traffic signal information, merging
support information) (only for applicants)

Planned areas

]
CTT
(&

v 4 i1

Tokyo Waterfront
City area

Metropolitan Expressway )

| Bayshore
Route -l Haneda Airport

e\
S \
P ~

Source: maps of the Geospatial Information Authority of Japan

21



Details of FOTs (draft) Merging assistance on the main lane of highways

Providing traffic signal information Providing vehicle information on the main lane

1 A vehicle detector is installed at two locati
_\/ehICIeS_are allowed tO pass throth be\flgrelihee n?e?gcin%rrlzfg}zgc: pgint oon ?rf:rlr?;ii lane
intersections safely and smoothly based on (Eand F). . .

. . . . A roadside detector is installed at two locations
the Slgnal dlSpIay and Change tlmlng before the merging reference point on the
information even in environments where e L L L)
recognition is difficult using in-vehicle e Meain ane

cameras.

Public transport system

(self-driving buses)

PTPS (in which signals are controlled to On time gperaugn

Merging reference
point

| Roadside detector

‘4‘ Vehicle detector

The traffic information of H

the main lane is provided %
Vehicles are grouped into platoons by from the road side. S
CACC to ensure smooth operation by G

give right of way to public transporta on the

vehicles) _ ﬁ Jﬁ’ trmetable

Acceleration lane

The speed and timing to enter
the main lane are
automatically adjusted to

~ |Autonomous car |ensyre safe merging.

FOTs for the next- generatlon
ART will be implemented on

o public roads by using
€ omaaneas automated driving technology

in mixed traffic flow.




FOTs (Local Transportation)

FOTs for

FOTs for technologies implementation and
commercialization

Long-term FOTs on public roads toward
commercialization as means of local |
logistics and mobility services for citizens

Ensuring means of mobility in areas where many elderly persons live or that are not easily accessible

23



Safety validation based on
driving experiments of more
n km

than 10 billio

Various traffic
environments

Virtual safety assessment

4

Simulation tools that can
reproduce and combine various
environments will be developed
for performing safety assessments
based on automatic assessment
by repeating critical situations.

24



O okyo Waterftro and Haneda alrport area
[_I] ) Formulate a plan Develop and improve FOTs
Field Operational
Tests(FOTS) Sl (Ee- AN P Qe
FOTs(Local areas
Traffic signal data
[I]
Technology
development Research Development
Vehicle probe data
HMI )
Security )
[T ]Social Support for vulnerable road users
Acceptance Ampac Assessmen : )
[IV]International - “STp- ' >
G, ,Cpoperation Research with overseas research institutions )

E) J1i1

25




8 SIP-adus Workshop




o —

- Sixty-four experts, including thirty-six experts from
overseas, delivered presentations.

- Presentations were given on the following seven themes,
and the status of SIP-adus development projects was

reported.

Session themes:

Welcome Speech
Moriyuki Koda

1. Regional Activities and FCTs {Field Operational Tests) Vice-Minister for Policy Coordination, Cakinet Office, Japan

2. Dynamic Map
3. Connected Vehicles
4. Cyber Security

5. Impact Assessment

Keynote Speaker 71 Kenneth M. Leonard: U5 Department of Transportation, US4

2 Clarade laTorre: Eurcpean Commission, Belgium
3 Seigo Kuzumaki: 5/P-adus Program Director, lapan

6. Mext Generation Transport

7. Human Factors

Cf)r 1D
Jil 27



SIP-adus Exhibition (November 13-14)

Thirty posters from ministries and agencies working for S5IP-adus development

projects were exhibited at a hall adjacent to the conference hall.

Poster session

Breakout Workshop (November 15}

Overseas experts were invited to

participate in discussions on seven

session themes with SIP-adus

members and other Japanese experts. [0 .
Breakout Workshop

Breakout Workshop Summary
Sharing the results on each theme

All the presentation materials and exhibited posters are available at:
http://en.sip-adus.go.jp/evt/workshop2018/

2 Jll 28



SIP-adus Workshop 2019

6" SIP-adus Workshop

Date: November 12-14, 2019

Venue: Tokyo International Exchange Center,
JAPAN

Please join us!!

SIP-adus (Workshop and other information):

__________________________________________________

http://en.sip-adus.go.jp/ -

~~~~ ~ Summary Report and all presentations of the workshop
i have been uploaded with permission from the speakers.

____________________________________________________

O
'\8'
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http://en.sip-adus.go.jp/

SIP-adus (Automated Driving for Universal Services)
National R&D Initiative on Automated Driving in Japan:
QOutcomes and Next Actions

Mobility bringing everyone a smile!

AT

Yasuyuki KOGA

Cabinet Office, Government of Japan

14 January, 2019 30
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