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Data convergence

Society 5.0

high degree of convergence between
cyberspace (virtual space) and
physical space (real space).

P

Solution of social
problems

Economic
advancement

provision of products and services that
are needed to the people that need
them at the time they are needed

-

human-centered society in which anyone
can enjoy a high quality of life full of vigor
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Qutline of SIP

> Intensive R&D program (,l 2CTY
y 4

v' promote 5-years R&D w 2O I
15t phase : FY2014 - FY2018
2nd phase : FY2018 - FY2022
v from fundamental research to practical and Council for Science, Technology, and Innovation

commercialization

Cross-Ministerial Strategic Innovation Promotion Program

Governing board

> Promote cross-sector collaboration (CSTI Executive Members) “ooons

v enhancing cross-ministerial cooperation

v’ promote industry-academia-government Executive Director of SIP (Assigned from 2018)
collaboration

» Leadership and total Budget Program Director (PD)

v CSTI appointed Program Directors and (assigned to Cabinet Office for each policy issue)
allocates the budget for each research : :
theme.* Steering Committee

o PD (Chairman), relevant ministries,
*\50bil in total per year :
(65% for SIP 11 themes, 35% for medical R&D) g;%?:;’ ngriggrggjcﬁtanat)
&cip Relevant ministries and management

corporations and other researchers



11 Themes of SIP ¢y2014)

policy issues

Innovative Combustion Technology Improving fuel efficiency of automaobile engines

Integrating new semiconductor materials into highly

Next-Generation Power Electronics effident power electronics system

Developing both ultra-strong and -light heat-resistant

Structural Materials for Innovation materials for airplane such as CFRP, alloys, intermetallic,

Energy (SM2T) and ceramic-coatings and Materials integration system to
predict performance of materials.

Promoting R&D to contribute to the efficient and cost-

STLETT LETIEE effective technologies for utilizing hydrogen

Next-Generation Technology for Ocean  Establishing technologies for efficiently exploring submarine

Resources Exploration hydrothermal polymetallic ore
Developing new transportation systemincluding
Automated Driving System technologies for avoidance accidents and alleviating S”:'-a dus
congestion
Infrastructure Maintenance, Renovation Developing low-cost operation & maintenance system and
. and Management long life materials for infrastructures
Next
generation Enhancement of Societal Resiliency Developing technologies for observation, forecast and
infrastructures against Natural Disasters prediction of natural disasters
Development of technologies that monitor, analyze, and
Cyber-Security for Critical defend controland communication system as well as
Infrastructures confirm integrity and authenticity of system components to

protect critical infrastructures against cyber threats.

Technologies for Creating Next- - : S S
Generation Agriculture, Forestry and Realizing evolutionary high-vield and high-profit models by

& Local Fisheries utilization of advanced IT etc

Gl resources : : . o . : o :
Innovative Design/Manufacturing Establishing new styles of innovations arising from regions

Technologies using new technologies such as Additive Manufacturing
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» Ensuring safety and traffic jam reduction on the road
» Realization and deployment of Automated Driving System
> Realization of advanced next generation public bus service for vulnerable people.

Automated b 0 s O O N3 aMmMewo

L 245 T
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Automated driving level = Driversssistance =— Partially automated = Highly automsted = Fully

@@mpﬂ@}

E > Automated
]
= Adaptive ﬂ§ % highway driving
= cruise control Lovl-SpeadAGeC. oo %
= wi lar ing i p *m h"“&
e assistance b a
=]
£ — Entering
E Au to led Ex ting
o Follo a2
P ‘ 1 moch §
‘% Par k ing assistance
E Autonomous Adaptive
@ (peripheral recognition by sensors) {advanced perfbheral recognition)
Peripheralinfo recognition by means of vehicle-to- /
vehicle and road-to-vehicle communication / Progression of application
., Realization of Level 2 on highway by 2020 Prioritization for next step Level 2 on regular road
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Main technology domain

<Recognition> <Judgement> <Operation> Human Machine Interface
ay ¢
‘4
Map ITS Info., Sensor Al Actuator Cooperation w/Human
Dynamic Map Onboard Sensors

Laser Scanner(LiDAR)

Link v &9 GNSS
Key Te'chn'ologles VY 2 4 y
*Localization ITS Predictive e _

*Environmental recognition _ Information
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» DYNAMIC
FOT % I\quiA:TFORM

Cross-ministerial DMP

cooperation
“Collaboration”
a "
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_ Standardization &
Cyber security Network -Of Harmonization
Academia
International

Ccrr Next generation cooperation
J 7
JRE transport 11

Pedestrian
accident reduction




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 ot e ®PASCO ZENRIN NCJ
knowledge of the - crerment P hasmaste &
providers Voo FEELTHE sPACE r Innovation Network Corporation of Japan
"High-Precision Three-Dimensional Map Data” Cooperation Areas Competitive Areas
Satellite : : . > L >
B Measurement Mapping Integration Processing Utilization
Examining specifications Bringing together
the knowledge of
—Junebﬁol’::-6 D ) BEl=Nicis|eienl | Data Integration the users
Establishment of Dynamic e — s ISU2U $ suzuka
Map Planning Co., Ltd. Geographical i Geographical |
object Mapping ‘object Mapping | & susanu TOYOTA
S— PeinEdsad
Point cloud Point cloud . Point dloud NISSAN ESHINO
generation generation L::qu_rlqrg_thrl::d HONDA & mazoa
e R e ——— " position e e
Position Position Position . | . !

Dynamic Map Platform Co. Ltd
r’r 189

(Source : Dynamic Map Platform Co. Ltd)
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Society 5.0

Outline of SIP

(Cross-ministerial Strategic Innovation promotion program)

15t phase of SIP-adus (v2014-2018)

2"d phase of SIP-adus (rv2018-2022)
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Overview of 2nd Phase of SIP-adus

The operational domain of automated driving will be extended from highways to arterial and
general public roads, and automated driving systems will be implemented in mobility services
including public transport and logistic operations.

= Safe and comfortable mobility for everyone in society.

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

A (R <

Logistics/
mobility services

Fully automated
driving society

Level 5

+ Address depopulation

Level 4 + Address driver shortages |:> v Resolve societal challenges
» Freedom of movement

e Expansion of operational domain from
(Unmanned transport vehicles in factories) .O o . p P .
Level 3 ° [ Privately owned highways to general public roads
(Golf carts) vehicles
: Trafﬁc acciden_t reduction. v International cooperation
(Pedal error control) * Traffic congestion reduction v Economic development
Level 2 (Auto-braking) e * Vehicle value improvement
Level 1 (Regions, roads, environments, traffic conditions, speeds, drivers, etc.)
P Restricted < = Unrestricted
y
r‘ Yy
< -y Jll1 *SAE (Society of Automotive Engineers): Standardization body in the U.S.
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By 2020

[Private vehicles]

Development/demonstration

demonstration

. Large- | Automated driving on
~» scale » expressways
" field test !

[L2, L3]

Public-Private ITS Initiative/Roadmaps 2018

Scenario for the commercialization and service of fully automated driving by 2025

' Sophisticated driving 4

.- safety support system Denloyment

I et ronde 12|
pevelopmeny -~ general roads [L2] Deploym ent/expansion

Objectives

Early 2020s Circa 2025
Reduction of
traffic accidents
Alleviation of
traffic congestion
Strengthening of
industrial

Fully automated
driving on P
expressways [L4] ‘_‘competltlveness

(tentative name)

—

o e ’

(N

Eield test on
public roads

-Remote type
“Underpopulated areas
etc,

specified areas [L4]

Development/demonstration era of
v o ot population
nmanned autonomous
# driving delivery service — decrease
in specified areas 3

Unmanned autonomous
>driving transport system in:> specified areas [L4]
*Expansion of target areas, ODDs,

Fully automated
driving of trucks on
expressways [L4]

Truck platooning on
expressways —
[L2 and above]

Innovative
streamlining of
logisticsinthe

Automated driving of
buses on expressways
[L2 and above]

Society that
enables theelderly
to move around
freely in each
region nationwide

Unmanned
autonomous driving
transport system in

and the contents and scope of
services

&)

CTY
CJ ~+ A A

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

- The effectiveness of the technologies
will be validated through FOTSs,
involving various businesses and
local government, and multiple
example cases for
commercialization will be created.
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Deployment Milestones

Investment and business planning by private operators will be promoted by:

1) taking full advantage of the Olympic and Paralympic Games Tokyo 2020
2) conducting FOTs based on the plans of businesses and local government

B Course

b FOTs in the Tokyo
Waterfront City area

Haneda
Route

Bayshore
Route

z% 5 : %S
FOTS In the ?/ FOTs with matching fund
aneda area ~ _2En =

international standardization and R&D and local government.
(&)
r ' B 4
CJ < A A
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4 Pillars of 2nd S|P-adus

[ I ]JField operational Test [Il]Social Acceptance

[I]Technology development g REgUlatORyIRETOnm/RUIENMaKIng

e ‘The charter for improvement of legal system and
( driving environment for ADS’ l

[IV]International Cooperation

18



Realizing Society5.0

\ . -
c i i * Implementing cooperative
= (I m Dlem entation CPS ) Promote dissemination by cost reduction A
B of high-definition 3D maps automated driving
=2 Building geographical space /
@ information market .
Visualization of traffic environment N - . .
information and social utilization Realization of smart mobility service/ logistics
% service
3 Utilization of traffic environment
§ _mforma_tlon_and g_eospgnal Achieve safe and smooth traveling by
& information in multiple fields refetching information
) Collection and utilization of |~ p 9
2 vehicle probe information
N
Developing and operatin Reducing traffic congestion by
. .. . traffic flow control
dynamic traffic information
(Cooperative area)
a Dynamic map basic concept Accident reduction by V2X
= : technolo
7 Construction of static information Cooperative control of 9y
5 infrastructure and vehicle such as
) . . traffic merging support semnnt :
g , Establishment of static Distribution real-time
'S_ Link =g /$. . B . information on
= | e information infrastructure Signal information provision /\ restrictions
] .
Large-scale FOT on linking high definition 3D FOT at Tokyo waterfront area for
map and information dynamic information distribution
\ \ N

~2018

~2022

C *CPS : Cyber Physical System

[Scenario for private car]

Ordinary road<L2>

By 2020
By around 2025

-’r Yy
<

Expressway<L2-L3>

] By around 2020
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FOTs (Tokyo Waterfront City—Haneda Area)

M FOTs will start in autumn 2019 in the Tokyo waterfront city area (general roads and Metropolitan
Expressway in the Tokyo Waterfront City area/Haneda area) in cooperation with Japan Automobile
Manufacturers Association.

We are planning to recruit participants widely in order to promote international harmonization and early
implementation of automated driving.

Providing traffic signal information Merging assistance on the Public transport system
main lane of highways (self-driving buses)
Vehicles are allowed to pass through

intersections safely and smoothly based on FOTSs for the next-generation
the signal display and change timing ART will be implemented on

Providing vehicle
information on the main lane

information even in environments where public roads by using automated
recognition is difficult using in-vehicle QUi eence driving technology in mixed
cameras. ARoadside detector traffiC fIOW

A/eh\c\e detector

The trafficinformation of the main)
lane is provided from the road

e speed and timing to enter the
in lane are automaticaly adjusted;
o ensure safe merging.

‘““I\ /
[y /'Y
=




FOTSs (Local Transportation)

B Long-term FOTs will be implemented in underpopulated areas, local communities, etc. through
collaboration with businesses and local government to validate the effectiveness and business
feasibility of automated driving in terms of logistics and mobility services.

Mobility/logistics services in underpopulated areas, etc.
FOTs for
implementation and

FOTs for technologies o
commercialization

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

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

JAiA
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B Simulation tools for assessing the safety of automated driving in various traffic environments —
Joint research will be conducted by experts in industry and academia.

Various weather conditions

Safety validation based on
driving experiments of more
than 10 billion km

N

Simulation tools that can reproduce and
combine various environments will be

va".ous traffic developed for performing safety
environments assessments based on automatic
assessment by repeating critical
situations.
&sip

22



Network of Academia

» Establish academia network to promote collaboration and information sharing
> UTMobl facilitate SIP-adus’ collaborative research with overseas entities

“Mobility Innovation Promoting Council’

UTMobl (Mobility Innovation Collaborative Research Organization, The University of Tokyo)

G EURF W Kyutech  [RJomcen ilixe B JE 3% 2 S K B 51K f?\
v [CANAZAWA BN kvushu institate of Technoloay GUNMA UNIVERSITY Keio University University of Tiukuba THE UNIVERSITY OF TOKYO

TAT #oRTAs N HEHAY RIRTF sy GliBEAY BAAY \/HEXE
=] a4
T!kycu_wc!m o,ufum‘.mﬂ.rmy Dos;:;l:a University TOHOKU UNIVERSITY w NAGOYA UNIVERSITY MEIJ:U:INIVERSITY
. NNNNNNNNN ERSITY

~SLAIST @ﬁ_ﬁj“\l?l DR ERLTERT
‘ National Traffic Safety and Environment Laboratory

ADVANCED INDUSTRIAL SCIENCE
AND TECHNOLOGY (AIST)

.. 3 X . L NASEDA Universit
& Individual researchers from: ¢(§%ﬁjﬂ aﬁsﬁﬁi N etk o - iy g TR AT,
[ &3
CTT
CJ < A A
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SIP-adus Workshop 2019

|P=adus: Innovation of Automated Driving for Universal Services

SIP-adus Workshop is a global cooperative activity to resolve the challenges to
implement Automated Driving Systems, through debate among international experts.
The event will consist of focused sessions open to the public and breakout
workshops for experts.

November 12 = 14, 2019

Tokyo International Exchange Center
Tokyo Academic Park, 2-2-1 Aomi, Koto-ku, Tokyo 135-8630 Japan

3 minutes from “Tokyo International Cruise Terminal" station on New Transit "Yurikamome" line (Shimbashi Station <=> Toyosu Station) 24
15 minutes from “Tokyo Teleport” station on "Rinkai” line (Shinkiba station <-> Osaki station)




Program
(tentative)

AM

PM

Organizer

SIP-adus Workshop 2019

Opening Session ‘ Cybersecurity

Regional Activities Safety Assurance

Breakout Workshop

Poster Session

FOTs and Next Generation .
Dynamic Map

Transport
ranspar Breakout Workshop

Summary

Human Factors Connected Vehicle

Closing Session

Cross-Ministerial Strategic Innovation Promotion Program, Council for Science,
Technology and Innovation, Cabinet Office, Government of Japan

New Energy and Industrial Technology Development Organization

Supported by ITS Japan
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