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[source: CAO]

Knowledge and information are not
shared and cross-sector value is
difficult to create.

A variety of constraints exists with
respect to social problems such as the
aging society and regional depopulation
making a sufficient response difficult.

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

The possibilities open to humans will
expand through the use of robots,
automatic-driving cars, etc.

burdensome work of analyzing
huge amounts of information.

Current society

With an overflow of information, the work of
finding and analyzing the information desired
{s difficult and burdensome.

Current society
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Problems
| am concerned

Planning a route is about the weather.
troublesome. | want Safety first.
to avoid traffic jam.
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ﬂ*%ﬁ?z-“Society 5.0” bring about a human-centered society,jf/:

I —

Benefit everyone regardless of age

% %7 Comfort

provide goods and services

that granularly address
manifold latent needs

without disparity .

< 1‘,:1”0'5
nrr &
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o i~ Vitality  gociety 5.0 juality

Everyday life is happy and fun

[’advance fusion of
| cyberspace and physical
~/;;\ space

& /\
ﬁ' | to balance economic advancement with |

Liberated from cumbersome work, the resolution of social problems

b JiI effectively utilizing time
[source: CAO]

More convenient, safe and
secure life 5
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SIP (Cross-Ministerial Strategic Innovation

Implementation structure

O Realizing Science, Technology and Innovation through
promoting R&D overlooking from fundamental
research to practical application and commercialization
by cross-ministerial cooperation.

O Regulatory reform, special economic/deregulation
zones, and government procurement are considered
as well as international standards.

O Council for Science, Technology and Innovation(CSTI)
defined the subjects to solve social issues and achieve
economic growth.

O CSTI appoints Program Directors (PDs) for each
project and allocates the budget.

O The PDs promote programs from a cross-ministerial
standpoint aimed at breaking down the vertical barriers
that exist among concerned government bodies. For
this reason, the PDs serve as chairpersons of Steering

Gemmittees that are attended by concerned

~goternment bodies.

Promotion Program

Council for Science, Technology
and Innovation

Governing Board (key Diet members)

Program Coordinator(from 2018)

The following structure is
established for each issue.

Program Director (PD)

(Assigned for each issue in the Cabinet Office)

Steering Committee
PD (chair), concerned government

bodies, experts, management entity,
Cabinet Office (administrative office)

Research institutes of government bodies,
universities, private enterprises, etc. -




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

- Vision for industrial aspects

More competitive in auto industry

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

Value of manufactured

Persons employed goods shipped

5.29 million employees 53.3101 trillion yen

(8.3%) (17.5%)
aging population, and productivity revolution . . .
ging pop B U Creation of new industries
» Ensure means of mobility in local areas T 8
> Alleviate the shortage of human resources P .,
(drivers) £ s s
Sensor-equipped vehicle - T
(e.0., cameras, radar Comcrjfg\ll?égatlon Digital infrastructure
\ sensors)
Gy
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Cabinet Secretariat
IT Strategic
Headguarters

HQ

coordination

Cabinet Secretariat, NPA, MIC, METI, MLIT, etc.
Cabinet Office:
\ 'y

Researchgroups

'Prom oting Committee*

Chair: PD (Seigo Kuzumaki)
Secretariat: Cabinet Office

Next-Generation International
Transport Cooperation

Working Group Working Group

System
Implementation
Working Group

National Police
Agency (NPA)

~ Ministry of Land,
\ Infrastructure, Transport
and Tourism (MLIT)

Waterfront City

‘ 2020 Tokyo
Area FOTTF

Ministry of Internal

Affairs-and
Communications (MIC)

Ministry of Economy, Trade
and Industry (METI)

Other relevant

ministries and
‘agencies

* The promoting committee will be reviewed after the
end of the 1st phase of SIP. A new organization will
be established in 2019 to promote the project.



-Reduction of traffic accidents and congestion
-Early realization and deployment of automated driving systems

users in road transport system

Recognition &% Judgment i
9 9 Operation = Development based on
competition among
ITS info, sensors Conlli uy, artificial Hydraulics, electric motor ~ Manufacturers

Maps,
_ intelligence
—_Dynamic Map (high-precision 3D map + changes over time)
Congestion, m Tying together information that changes with
/7 accidents time (e.g., construction, congestion, etc.) on
e /\ConStrUCtlon _ a highly-precise 3D map for car localization
'/ road reaulations Delivery of

updated data

/,' -

A“,. - ,”Ianes

~ o gy

technologies to buses, etc.

[4 A LB Precise stopping at bus stops

—

with almost no space between
the bus and the curb to make
getting on/off easier for
wheelchair users and elderly
passengers

Improved express

performance and on-time
. operation through

enhancement of Public
*=. Transportation Priority

Systems (PTPS) Etc.

Cvyber Security

Guidelines for
_ protection against
)rcy,b,er attacks on
) yvehicles, etc.

-

Elements constituting the “automated driving system”

[‘

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

Budget for FY 2018

-Realization of an advanced public bus transport system that is easy to use by elderly people and vulnerable road

on i
L) Structurg\&/ congestion, etc. Application of automated driving

2.8Bil. yen.

Human
Machine
Interface

The tran5|t|on time required, depending on driver’s
readiness, to safely switch from automated driving to
human driving

Interfaces with other
. traffic participants

Instruction method
concerning the operating
condition of the
automated driving
system, etc.

Verification of
the accident-
reduction effects
of wireless
communication
between cars
and pedestrians’
devices and use
of radar, etc.
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1st Phase of SIP-adus in Japan: Objectives

JAMA’s Automated Driving Vision

Automated driving level

Applicable
area

*|Expressway Lane-keeping assistance

Single lane-changing
lane

1 Parking lot |g; 7~ i | = ‘@
| g lSlmpIe] Yastl 1"12( AR
G == Fully automatedj
Automated .
Parking assistance parking parklng &
Autonomous #stem : ! )Coope ative system (enhancement
(recognitio surroundings with sensors) | | of envjronmental recognition)

The Automated Driving |
Technology Framework -JAMA

Driver Partial r . )
= assistance = automation === automation automation —k_automatlon

—pitEz)\ BFENPTRE

Conditional High Full

|
Urban area
(“last one mile”)

Intersection
passage
(right/left turn)

Automated driving
on arterial roads

Emergency
vehicle stop

Obstacle (deadman)

avoidance

a Brancr@g Merging

Automateu off

Platooning
travelng

[——

Environme

(Cy CopyrightJapan Automobile Manufacturs

- » rlecognition through 4
vehicle-tg#fehicle communication an P
vehicle-y#-infrastructure communication Automated dI’IVIng t\/pe

Association, Inc Allrightsreserved

————

(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
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—~sx>2.9st Phase of SIP-adus in Japan: Schedule

Steering Committee

System Implementation
Working Group

International Cooperation
Working Group

Next Generation
Transport Working Group

Dynamic Map
@ Information security

® HMI (Human Machine
Interface)

@ Pedestrian Traffic Accident
Reduction

® Next Generation Transport

1
- Focus on deployment
[ - JSE—
L
/i International cooperation and
K ) coordination

/@) Social acceptance

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

]

=7 Il

12



November, January, and

Dates March 2017 June and July 2017 November and December 2017 February 2019(Planned)
Area of “Azama Sun Ritoh Terminal & New Ishigaki Airport, Aeon Mall Okinawa Rycom < Ginowan | Naha City and Tomigusuku
Beach,” Nanjo City, Ishigaki City, Okinawa Marina, Ginowan City and City
Okinawa O Public road (traffic volume of approx.. | Kitanakagusuku Village, Okinawa
Sites, O Public road (low traffic 10,000 cars/day) O Urban arterial road with heavy Details are in now
etc. volume) O Driving route of approx. 32 km traffic volume (approx.. 58,000 consideration
O Driving route of approx. round trip cars/day)
2 km round trip O Regular operation on an actual local O Driving route of approx. 20 km
bus route round trip
Technical test Social test Technical test (Step II) Integrated test
Automated driving The first trial operation of its kind in Verification of possibilities for
performance evaluation, Japan, conducted with the participation | automated bus driving and technical
Purpose system behavior verification, | of ordinary passenger monitors (total challenges in an actual traffic

etc.

of 368, including residents and tourists
[200 signed up in advance, 168 joined
on the day of the test])

environment with relatively heavy
traffic volume in an urban part of
Okinawa’s main island
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Objective I Budget for FY 2018 3.0Bil. yen.

Reduce traffic accidents and traffic congestion, provide depopulated areas with transportation, contribute to solve
social challenges such driver shortages in logistics industry, and finally ensure safe and secure mobility for
everyone in society, by expanding of automated driving from expressways to general public roads and
implementing automated driving-based logistical and mobility services.

R&D overview |

[I] Development & validation(FOTs) of automated driving systems SAE* automated . -

(1) Delivering traffic signal data driving level rra_c:_lcall/lm%l_eiTentatlpn of gas

(2) Supporting V2I coordination and vehicle merging assistance. ogistical/mobility SErvices " Fully automated

(3) Gathering and utilizing vehicle probe data | ‘3- m é&a/ L . driving society A

(4) Next-generation public transportation systems Level 5 4 Logisticalimobility ) e T

(5) Road environment suited to the practical implementation of mobility services...etc. [ services | Expansion of ]

[11] .Devlelopmeng of c?re technolcclygcjli(?s_for the practical — : Level 4 - Address depopuiation _ ?rrijer;aﬂio?]e\l/\lléjosn:?n
implementation of automate riving GPS/Quasi-Zenith Satellite :ﬁ;i(i&e;;d;;v;;\sl:%g%es If‘> v Resolve societal challenges J—Lqeneral public roads

(1) Creation of a safety assessment environment
in virtual space

(2) Development of technologies for efficient data gathering,
analysis and distribution...etc.

Level 3 o _ Py
4, (Unmanned transport vehicles in factories) ——0F0 0 ———————
@ | Privately owned

Level 2 (Golf carts) vehicles

v International

[III] Fostering social acceptance of automated driving _ (Pedal errorcontrol)  ~Trafic accident reduction :
(1) Planning and hosting events that promote social Level 1 (Auto-braking) e -Traffic congestion reduction cooperation
acceptance @ *Vehicle value improvement /Eec\(/)er}g?rlr?ent
(2) Clarification of the impacts of automated driving
- (Regions, roads, environments, traffic conditions, speeds, drivers, etc.)
(3) Research on support for vulnerable road users::-etc. LiDAR Restricted 4§ 3 Unrestricted

[IV] Enhancement of international cooperation
(1) Dissemination of the outcomes of the project at international conferences
(2) Implementation of joint research with oversea research institutions

Relevant government bodies (partial list): Cabinet Secretariat; National Police Agency; Ministry of Internal Affairs and Communications;

*SAE (Society of Automotive Engineers): Standardization body for the United States

Ministry of Economy, Trade and Industry; Ministry of Land, Infrastructure, Transport and Tourism  Management agency: NEDO




1. Schedule

Around January 2019:
C ry . . Planned areas Tokyo Waterfront
Participation will be solicited. , Git oo
Metropolitan Expressway ;- 1ty area A
Around latter half of FY2019 to the end of FY2022: — S . >
FOTSs will be conducted 8. BX B T 7 "
Y TEAGDHEA )
2. Participants (expected) 2 S| B A
Automakers, components manufacturers, universities, gV B : !
research institutions, etc. in and outside Japan Haneda S ;
Route  [A X o~ < maa \\ 3
3. Environments for the FOTs (planned) 3 /| . - [ \
. A 0 q o q 0 P_ 1 | r S~ \
« An environment to provide traffic signal information from traffic S Y ?{yjut;e A Haneda Aiport |,

signals (roadside wireless communication equipment)
» High-definition 3D maps linked with traffic signal information

* An environment that provides merging support information /. ! N N\

* An environment that provides traffic regulation information for (N o~ \\ \

each lane i g0 SN
= \'\\

* Onboard equipment (e.g., traffic signal information, merging
support information) (only for applicants)
J

'd

Source: maps of the Geospatial Information Authority of Japan

ocrT
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Details of FOTs (draft)

Providing traffic signal information

Vehicles are allowed to pass through
intersections safely and smoothly based on
the signal display and change timing
information even in environments where
recognition is difficult using in-vehicle
cameras.

e

ofecking ),

S L. 2

Merging assistance on the main lane of highways

Providing vehicle information on the main lane

A vehicle detector is installed at two locations
before the merging reference point on the main lane
(Eand F).

A roadside detector is installed at two locations
before the merging reference point on the
acceleration lane (G and H).

Merging reference
point

| Roadside detector

f“ Vehicle detector

Main lane

Public transport system

(self-driving buses)

CACC to ensure smooth operation by G
PTPS (in which signals are controlled to _ti i
give right of way to public transportationd pan nmgr?%eeranon

{
i b;
vehicles.) -
— — L\W T tl/melable Acceleration lane
7 -

e
S
* -
/ &0 ERY " |

FOTSs for the next-generation
ART will be implemented on
public roads by using
automated driving technology
in mixed traffic flow. 17

/ )
- - H Ay
The traffic information of
the main lane is provided D)
Vehicles are grouped into platoons by from the road side. /@‘9
|

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

[Autonomous car | ensure safe merging.

‘_/
Q@




FOTs (Local Transportation)

FOTs for

FOTSs 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

WY
%

18



~s> Build a Virtual Environment for SECIWASENTE T ]y

B

N

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

Various weather conditions

Safety validation based on

driving experiments of more
than 10 billion km

Various traffic
environments by repeating critical situations.



R&D item FY2018 plan FY2019 plan FY2020 plan FY2021 plan FY2022 plan

|. Development and validation (FOTs) of automated driving system
A) Waterfront city area (general roads)
A-1. Privately owned vehicles | Develop e infrastruciure equipment

Demonstration for the 2020 Summer Olympic/Paralympic Games in Tokyo

Conduct FOTs of automated

!
Improve the pladorm for the pubic road |and prepare the environmentfor FOTs ¢ driving toward the 2020 Summer
FOT area ¥ OlympicParalympicGamesin
Usize frafic signal informasion | [ Tobo
A-2. Next-generation public transport ! i
1) Public b Develop and improve the
ublic buses i
Develop vehicles Compile ll;(g);'cplatform to create a Conduct large-
y
2) Transport services for a Improve the environmentior FOTs : the : Sctalgfg;rhs 0
g 1 establish the
i f I (e.g., vehide-inrasiruciure cooperave } experiment
small number of people sysems) ] il Ir}ué;ement the rlesults of technology for the
) ) ) ) issues z 5 ?rm tecrtmo ogy deployment
B) H'Qhways ('mermty expressways) Investigate the actus| rafficflow over the long term and CHE OpHICH milestones
B-1. Privately owned vehicles conduct FOTs by installing experimentalinfrastructure
Merging lane assistance, etc Suipment v
1
!
| =
- N e e e e e bl i e e e e e e e b e e e e s e b
B-2. Logistics services H Review the details through cooperation with SIP Logistics !
b r e e e e e, e e e e e e e e e e e == 1

C) Local areas, etc. (to be determined)

C-1. Local public ) /
p Conductlong-term FOTs Improve the systems J ' - vercialize Mobility Service Level 4

transportation '
g ‘C (deploy in other areas) l’

hange the legal syster@ 4

Il. Development of core technologies for the practical implementation of automated driving

(1) Creation of a safety assessment environment in virtual space FOTs of automated driving toward the 2020 Summer Olympic/Paralympic Games in Tokyo
5 | Sensor evaluation method Create the

F
aplan Driver model environment

(2) Development of technologies for efficient data gathering, analysis, and distfibution

Utilize new communication technolo@ies (including V2X technologies)

Map update/landmarks
Formulate Technology to utilize traffic congesti@ih/obstacle information in vehicle control
aplan Technology to collect, analyze, and @istribute information (e.g., vehicle probe data) in the private sector

(3) Development of cyber-security technologies with online software update,

Formulate
aplan

(4) Creation of requirements for HMI for more sophisticated automated driving

Formulate
aplan

Deployment

G Commercialization
Milestones

Privately owned vehicles
(Level 2 or higher on general
roads)

Advance the driver assistance
technology

Urban public transportation
systems

Commercialize the
transportation services for a
small number of people (on
general roads)

Privately owned vehicles
(Level 4 on expressways) By 2025
(by 2025)

Trucks
(Level 4 on expressways) After 2025
(by 2025)

Commercialize Mobility After 2020
Service Level 4
(from 2020)

20



N

SiP-adus

Workshop
2018




