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1. Introduction and Definitions

(1) Introduction

The collective SyegtmemdhatEedll THE)ntmeramn srpeow tr o a-
to integrate people, roads, and vehicles vigdggtimjormation and communications technology to
enhance the safety, transport efficiency, and comfort of road transport, and tleslsgstapredegot
the safety and convenience of road transport.

In recent years, ITS, in particular automated driving systems, has been experiencing significant
innovations due to the development of information technology (IT) and progress in the use of data
particular, since June 2013 when the Declaration on the Creation of the World's Most Advanced IT Natic
(hereinafter referred to as "the Declaration of Creation™) was announced by the Japanese government, ma
domestic and overseas manufacturehdueted demonstrations of automated driving systems and
field operational tests on public roads. As can be seen by the fact that nations around the world have als
been announcing policies regarding automated driving, it seems that the erattfayiabadrabmp
practical application and popularization of automated driving systems has set in. In the midst of this glob
context, the government of Japan has been promo{imiyagtebtiartnersibipsed research and
development under the Gvtigsterial Strategic Innovation Promotion Program of the Council for Science,
Technology and Innovation (hereinafter referred to as "SIP"): Automated Driving Systems since fiscal 201

In the past, Japan has maintained the world's highest technologhilanraiustry that is the
largest export industry in Japan, and the world's most advancetelated ahfifBStructure. However,
in the midst of the significant global innovation in ITS, it is no longer easy for Japan to maintain its relative
high competitive edge.

The whole society of Japan aims to acutely respond to this innovation wave, continue building anc
maintaining the world's most advanced ITS, and develop and implement strategies through collaboratio
between the public and privatierséc allow its people to enjoy the fruits of the world's best road transport
that society can offer.

By doing so, Japan aims to build and maintain the world's best ITS and thereby contribute to its
people and the world.

With this as an objective, Japan has developed and reviseBriliate libfcinitiative/Roadmaps four
times since June 2014 and will continue to pursue this objective.
The development of the PBhiliate ITS Initiative/Roadmaps has led to tgeoshieirfuture
direction among #ERted ministries, agencies, and private companies; the promotion of specific
collaboration among related ministries and agencies; and the encouragement of competition and
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collaboration among private complnigartular, as a system to enable field operational tests of
unmanned autonomous driving transport services on the public road in specified areas has been develope
and demonstration projects have been implemented in regions across the country, andreompanies th
tied to the development ofgriegision threffmensional maps constituting static information as a subset
of dynamic maps underpinning thadatgeSIP field operational tests of automated driving on highways
begun in fiscal year 2017 havedstablished in collaboration with-peggtecompanies.

On the other hand, technologies and industries related to ITS including automated driving systems
(hereinafter referred to as "ITS/Automated Driving" to clearly state that it incladieghgytoenated
been making rapid progress. In particular, as the structure by which data are distributed changes with th
evolution of the Internet of Things (loT), artificial intellijemdecigAltilizes such data as an
infrastructural elemérng mportant for the development of recognition and judgment technologies. In
addition, domestic and foreign emerging automakers companies such as automakers and emerging I
companies have announced their efforts for the commercialization of highlyviagtendted d
competition in development is becoming increasingijeatemside, some countries and regions have
begun considering the development of systems for the commercialization of highly automated driving.

This Publierivate ITS Initiative/Ragab2018 developed as a radical revision of tReivatblic
ITS Initiative/Roadmaps 2017 after discussing recent changes in the situation surrounding ITS and
automated driving in the meetings of the Road Transport Working Team, New Strafegies Promotion
Panel, IT Strategic Headquarters, including joint meetings with the SIP Automated Driving Systems
Promotion Committee, which have been held since December 2017.

(2) Definitions of Automated Driving Systems

Definitions of automated driving levels

Rangig from driving performed entirely by the
driver assistance system to driving perfor med
concepts of dri vi rofgnvdvementmdrivisg. of t he driver 6s | ¢

Definitions provided by SAEnt er nat ¥ (Gepteibirs20186)3a0dlJASO TP 318004
(February 2018), the Japanese version of the former translated for reference, are utilized as definitions
automated driving levels iRubédPrivate ITS Initiative/Roadmaps 2018. Accordingly, particulars can be
accessed by referring to these definitions. An outline of these definitions is provided in Table 1.

1 Society of Automotive Engineers

2 SAE International J3016 (2016) "Taxonomy and Definitions for Terms Related to Driving Automafoadykitans for On
Vehicleo.

SJASO technical paper dALevel categories and defdnitions ¢
on February 1, 2018)
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[Table 1] Overview of the definitions of automated driving levels

Object and Event
Level Overview Deon e
Response for Safe
Drivingby:
The driver performs some or all dynamic driving tasks.
Level O N The driver performs all dynamic driving tasks. Driver
No automation
Level 1 N Asystem performs vehicle driving contasksLih eithg Driver
Driver assistance a longitudinal or lateral direction within an operatior
domain.
Level 2 N A system performs vehicle driving conteslksuin bot| Driver
Partial automatior longitudinal and lated&dections within an operati
design domain.
An automatic driving system (when activated) performs all dynamic driving
Level 3 N Asystem performs all dynamic driving tasks within System
Conditional operational design domain. (DDT fallbackady
automation N Whereontinued activation is difficult, an approprial driver)
fallback response can be made to an intervention
made by the system.
Level 4 N Asystem performs all dynamic driving tasks and c| System
High automation respond withém operational design domain where
continued activation is difficult.
Level 5 N Asystem performs all dynamic driving tasks and ¢| System
Full automation respond within limitation where continued activatio
difficult (in other words, not within atiapardesign
domain).

The definitions of the terms in J3016 are shown below.

Term

Definition

(DDT)

Dynamic Driving Task

determination of way points.
N Including, but not limited to, the followiagksub

N All reatime operational and tactical functions required to operate a
onroad traffic, exclusive of strelbegic functions as trip planning and

1) Vehicular motion control in a lateral direction by steering;

2) Vehicular motion control in a longitudinal directicercttelengtion an
deceleration;

3) Monitoring the driving environment through the detection, recog
classification of objects and events and preparations of reactions t
4) Executing reactions to objects and events;

5) Driving plans;

6) Improving conspicuity through lighting, signals, gestures, and m

Object and Event
Detection and Respony

(OEDR)

Subtasks for dynamic driving tasks inclusive of the monitoring of th
environment (detecting, recognizing, and classifying objects and e
preparing to respond thereto where necessary) and the execution

at
cal

4 In the Federal Automated Vehicle Policy (September 2016) by the U.S. NHTSA, vehicles oftf%& &evebBeand a

fihi ghly

aut omated

vehicles (HAV). O

In J3016, vehicles in level 3 and above are defined as automated driving systems (ADSs.) HBvixeater,| Ti&e Public

I nitiative/ Roadmaps

2017
6
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appropriate responses to suctt®hjed events (dynamic driving tasks
and/or where necessary to complete a fallback response in any ca
continued activation of dynamic driving tasks is difficult).
Operational Design N The specific conditions under which the givgawahawmation system or|
Domain (ODD) functions thereof are designed to operate (including, but not limite
modes).

Note 1: An ODD can include geographic, roadway, environmental, traffi
and/or temporal limitations.

Note 2: An ODD can include anererdriving modes

In addition, it is pointed out in J3016 that the range of operational design domains (ODD) serves as al
important indicator for evaluating automated driving technology as well as automated driving levels. At ea
of Levels 1 to 4etider the ODDs that are specific conditions under which the driving automation system
is designed to function are, the more technically sophisticated the system is. In other words, even at Lev
4 (one of the fully automated driving systems), @nthersysdes automated driving within a narrow
range of ODDs, its level of technical sophistication is relatively low.

In addition, Level 5 is defined as one of the Level 4 automated driving systems but with unlimited ODD:
and thus its technical levelrishigh.

[Figure 1] Significance of ODD at each automated driving level

Airport people Highspeed, limited roads
Complete DDT performance + fallb. movers (enclose

response where continued activatic zghes) City pilot
difficult Level .

Complete DDT performance Highway traffic pilot
Sustained lateral and longitudinal -
Sustained latemallongitudinal motior

control
Level

Minimum operating speed, lane markings rec  prinium operating speed

Warning/interven
Level (

& Limited Limited domain (ODD) Unlimited>

Theselef i ni ti ons wi | | be reviewed as needed in a

Remote automated driving system
Moreover, according to J3016, automated driving systems are divided into those with a user who is

inside the vehicle (includoggetivho are the equivalent of drivers; hereinafter the same applies) and those
with a user outside the vehicle who remotely monitors and operates it.
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The Initiative/ Roadmaps defines the Il%tter, i
as ARemote Automated Driving Systemo and trans
systems are called Aunmanned autonomous dri Vvi ng¢

[ Figure 2] o0Useré6é roles in automated driv

In User who is ready t

. . respond where
vehicle | Driver continued activation

user DDT is difficult

Mainly used for owdeve
vehicles (private ¢

Passenger

User who igady to

Remote

. . ) d whi i
'\\A/glh'}zeﬁiii?ersgusg user |Remote drive tr:ii‘:gllje:l agi?/ation Dispatcher
| DDT is difficult
Remote automated driving s! Fully automated driving syste
Definitions of specif@utomated driving systems
Basedonthe abeue nt i oned definitions of J301-6, t he |
autopilotdo and Aautopilotodo as specific automat e

applied to services inrthar future and defines them as follows.

[Table 2] Specific Automated Driving Systems and Overview

Corresponding
Level

Name of System| Overview

N It supports automated driving on expressways (from
ramps to exit ramps; merghanging lanes, keeping lanes
certain distance between cars, diverging, etc.).

N Though the driver performs object and event deteq
response for safe driving during automated driving T
system notifies the driver of traveling conditions.

N It supports automated driving on expressways and uf
specific conditions.

Autopilot N Though the system performs all the DDT during automg Level 3

mode, the driver takes over in response to a reque

system.

SemiAutopilot Level 2

5 In this case, the user plays the following roles according to automated driving levels:
n At SAE Level 2, ifiRemote Drivero remotely performs monit
N At SAE LevelRe3ad yh Diisied fadtelypsafarnks monitoring and operation as a remote driver in
case of a request to intervene made by the system.
nAt SAE Level 4, ADi spatchero (tentative translation, fo
vehiclas a remote driver in case of necessity such as vehicle malfunction.
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2. Positioningand Future Direction of ITS/Automated Driving
(1) Positioning of ITS/Automated Driving Systems

Since the start of mass production by Ford in 1908, the use of automobiles has rapidly spread
throughout the world, and today, the automobile is an ingispeotabielives. Over the past 100
years or so, gradual ongoing innovation has taken place with regard to automobiles, leading to the
development of today's sophisticated automobiles. However, the fundamental structure of automobiles, su
as their beimgetrodriven and drivdtiven, has not changed until recently.

This fundamental structure of automobiles is expected to go through discontinuous, disruptive
innovations over the coming ten to twenty years. Specifically, such innovation itelates a trend
automated driving systems that have been enabled by the recent development of IT and networks, as we
as trends toward hybrid cars and electric vehicles.

[Figure 3] Future Changes in the Structure of Automobiles

Conventional Car: Future Direction of Automobile
i Hybrid cars
Petroidriven Electric vehicles
| A
Driven by Automated ”‘Kﬁé\
drivers drivingcars | — ay

-

In particular, interest in Automated Driving Systems has been growing rapidly throughout the world it
recent yeaes exemplified by the fact that many automobile and emerging IT companies in the world have
been actively developing the systems. Moreover, developed countries have been making efforts to promo
automated driving through industrial policy competitiordiaation such as the announcement of
comprehensive strategy documents concerning automated driving by developed countries since the
announcement of the P#loliate ITS Initiative/Roadmaps (June 2014) by Japan and the holding of the
G7 Transport Mii er s 6 Meetings where automated driving

The emergence of automobiles more than 100 years ago and its subsequent widespread use
revolutionized the mobility of people and the means of logistics of goods, had atsgrsfcaetyimpa
and drastically changed the industrial structure. Along with the emergence and widespread use of
automobiles, institutions and social systems related to road transport have been developed as globa
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standards. The recent trend toward adtoinntey systems is expected to have a similar impact on
society, and the existing institutions and social systems may be required to evolve again.

With these points in mind, we need to review roaddlatepanstitutions and social systems to
allowfurther evolution and to fully enjoy the positive impact of automated driving systems.
(2) Future Direction of Automated Driving Systems

A. Impact on society and business models

Social Impact of Automated Driving Systems

While automated driving systenmeiaexpected to readily become common, they are expected to
spread rapidly over the coming ten to twenty years and have a significant impact on society.

Specifically, driving via automated driving systems is generally safer and more efficient than that by
humans; therefore, these systems can significantly contribute to solving issues faced by a society witl
conventional traffic systems, such as reducing traffic accidents, alleviating traffic congestion, and reducir
the environmental load.

Moreover, in afiloin to solving those issues, automated driving systems can drastically reduce the
burden of driving on drivers. In particular, sophisticated automated driving systems potentially provide ne
means to solve conventional social issues related to mobility.

The automobitelated industries, including peripheral industries, are large in size and based on highly
versatile technologies that have significant ripple effects. Therefore, promoting innovation based on ne\
automated driving technology that can hsolaéorementioned issues will not only lead to the
strengthening of the competitiveness of the automobile industry and the creation of new industries, but als
have a significant impact on various industries through improved efficiency and @énnovation in th
mobility/logistics industry and promote the application of automated driving technology to other fields relate
to automated driving technology (e.g., agriculture and mining).
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[Figure 4] Social Expectations for Automated Driving Systems (Example)

Characteristics of Automated

Driving Systems Society with Safer and Smoother Road Transport
Reducingaffic accident Easing traffic congest Reducg\grggr\:gonmem
" Resolving the probl
Safer and smoott R byga Socﬁety o - Reducing accidents due to improved s| |- Easing rafic congestion due to smod| ||~ Improwngelefciency due o educion
driving than that b - Reducing accidents due to assistance driving _ umecessary acoskeraton and deceera
h 9 dri Y road transport transportation of the elderly (indirect ef| |- Easl;g \ra:flcdcong‘;e:fnor:)due to reduc e e e
uman drivers accidents (indirect effect

Society with Easier Transportation for More Peopli

Enhancing the comfort Assgsting the transportatiol
Providing new solutigan = driving = R the elderl
. - Reducingburdens of driver anc uri fon-for

Io S S
" " elderly, children, and others

creating free time for them - Securing modes of transportation
- Addressing the shortage of drivers depopulated areas

Reduced burdens p
drivers thanks to
automated driving

transportation

Enhancing Industrial Competitiveness and the Efficiency of Related IndL

Versatile technology Wi A Enhancing industrial I Improving the producthltyI
a large industrial sc ) iti -aled o
. ' R L : o - Promoting the efficiency of the transport
and great ripple ef‘feq, | 4 Strengthening international competitivene logistics industries

- Spreading to agriculture, mining, and other f

the automobilelated industry
- Creating starp companies

Direction of the business models for automobile/transportation services

The development of automated driving systems not only has an impact on society, but can also possibl
change the conventionakinidlistructure related to automobile/transport services by changing the focus
of the business models and the added value of these services.

Specifically, since conventional automobiles presuppose driving by drivers, the focus of the added valu
relateda the automobile/transport services was placed on the sale of automobiles, which were produced
by manufacturers under vertical integration systems, to drivers. However, especially in highly automate
driving systems, as syséenwd drivedsdrive vehiclethe focus of added value may shift to lateral
business, such as the provision of transport services to a large number of vehicles through a highly
automated driving system. Moreover, particularly in fully automated driving systems, competition anc
collabation may intensify between such lateral business bases and those associated with the assignmen
and matching of vehicles, which arise from a growing sharing economy.

In the future, the business model related to automobiles and mobility will dttarige along w
developments in automated driving systems and the sharing economy, and transport services provided t
a wide variety of operators, including individuals and businesses, will increase. Therefore, we need tt
examine matters that facilitate the sopeo#ion of transport services by private companies while

keeping a close watch on business trends.

11
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[Figure 5] Change in Business Models Associated with the Development of Automated Driving
Technology (for illustrative purposes énly)
Direction ofchange in the business model based on the sale of vehiclés (example)

[No automated vehicle control techr [Highly automated driving and unman
utilized: Levell autonomous driving transport service
ﬁ A -
Manufacturers m N
(Production system g : i
vertical integration) o a8 . == _a &R
s ) Services of selling ¢
Sale of — ww using automobiles —
vehicles,
Driving safety information se I_ X - E
etc. Automatedriving services, et
' | Services offered horizontally by servi
providers
Main Services and Models (Image) ) i
Individuals buy, own, and drive automobiles. Major Services and Models (Image)
IndividualsseTransport Services (e.g. taxi). Individualsseand own automobiles, and buy automated driving service
necessary.
IndividualsseTransport Services (e.g. automated driving services).
Not e: AAut omated driving servic

providers drive oeogte automobiles on behalf of drivers or during the e
travel.

B. Direction of the evolution of the datehitecture

Future direction of data architecture for automated driving systems

These changes in the business model for automated driving systems have arisen from the changes i
data architecture related to automated driving? systems.

The informatizatiohvehicles has advanced as an embedded aréhitbetaelong with the
informatization o¥/ehicle equipment and systems, various sensors have been installed in vehicles, and
based on data from these senswehighe equipment is controlletoglieally.

Toward the further advance of automated driving systems, which represents the trends toward 10T, bi
data, and Al, the data architecture, including control judgment based on the data and knowledge platforn
in each vehicle, is expected to bauone sophisticated and evolve toward the following directions:

i. Part of the driving knowledge data, including p¥oladiaideo data collected by each

vehicle, is transferred to and accumulated in outside data and knowledge platforms such as cloud

6 The added value of the transport service business, in addition to the added value of pdrased|msimessignay
increase because of the developments in automatedtdriving sy

7 Changes in business models should be examined not only from the perspective of the sale of vehicles, but also from the
perspective of a sharing economy.

8 A basic design conception that segments and allocates product components afwoctiomgstarttighat designs and
adjusts interfaces for those components

9 Architecture (design conception) that incorporates hardware and software into a product to achieve certgin functions. General
there is no architectural compatibility amongorehmhesacturers.

10 Probe: It originally means sensors or remote monitoring devices.
Information that is collected, accumulated, and analyzed as big data includes locations where the brakes were applied anc
locations and time where and when the wipettarnveel on. Information collected by cameras and radar equipped for
automated driving systems is expected to be included in the future, and this will enable the generation of sophisticated may
information regarding road shapes.
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platforms via networks. Such data are used in various fields such as various big data analyses as
well as dynamic m@pesnd base data for artificial intellifence.

ii. In addition to the data obtained from a large number of vehicles, part of theedgi& and knowl

platforms, such as artificial intelligence (Al) generated from outside datapiredigiiomg high

3D maps and driving video data associated with dynamic maps, is sent back to each vehicle via
networks and used as data and knowledge requirefutlymeahis related to automated

driving.

iii. As a network structure, architecture such as edge/fog computing is used.

As a result, automated driving technology and the use of traffic data obtained through data platforms
are expected to develop synergigfioakhgquently, while automated driving systems are complementary
even as they are primarily designed to enable the autonomous control of vehicles, traffic data will contint
to be obtained from data platforms and used accordingly. Core techlizilug®scfodata will thus
shift from conventional vehicular technology to software technology, which includes Al, and data platform
It is also expected that the roles played by dynamic maps and cloud services utilized for the storage
processing, andpision of such maps will become more important as elements of these data platforms
(see chapter 5).

[Figure 6] Data architecture for automated driving systems (for illustrative purposes only)
[Drivet GPS

(&

[Surrounding Environmént ) ) R , warnings to dri
External information frome csse e 0 esssssnnnnsnnnnnns snfunnsunnnnnsnnnnnnnnnnnnnnns
vehicle sensors etc. [Systeri =

ei= 1. (Sensors, camera footdge, e'l

Information on drivers
(Information based on monitori

Dynamic map informatii)n

B ® R i icide
=) as (Static data to dynamicide
=5 v ﬂ* “ Upgrade of Al .
Ey,. \ I Others
TraffieRelated . Use of external daia Data and Knowledge Platfor

Data etc. i - )

Application in other @ = |

Many of the automated driving systems currently used for field operational tests are mainly controllec
by traditional software {vaked control), excluding some functions such as image recognition in the

11 Dynamic maps amghaccuracy 3D maps (maps for automated driving) linkeeraritimdgirdgnamic data (dynamic

information, guasinamic information, and gtz informatiom)igkprecision 3D maps are being developed by-privately

funded infrastructdeelopers as a cooperative area for dynamic maps (see chapter 5).

12 Information that is collected, accumulated, and analyzed as big data includes locations where the brakes were applied anc
locations and time where and when the wipers were tuwnedton bdllected by cameras and radar equipped for automated

driving systems is expected to be included in the future, and this will enable the gpressimm i higips information.
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driving environment recognition functioal Atifligence (Al) and #odesed controls will likely come
together to provide seamgnition and scgmediction functions, agilanning functions, and other
such features to enable driving actions on city streets and in other maragsomplex set

[Figure 7] Roles of artificial intelligence (Al) in future automated driving systems

AV

In-vehicle system

Recognition Judgment
- | L
w\ Atrtificial intelligence (Al)+transition from rule-based control
Driving environme Scene understanding Action planning \ >
g recognition & prediction B Judgment of the optimal i
Camery B Recognition of B Prediction of risks cause route based on various Vehicle
pedestrians, bicycles, movements of pedestrians information such as risk
Radar vehicles, etc. bicycles, vehicles, etc. prediction results and control
AN (Image recognition etc.) current logation
etc.
l '
— Recognition of vehicle lo¢ *Including detailed map information

 rrr——— of the surrounding area
1 Probe data etcy-

Reflection of leari §Mounting I ]
result j§Update (OT 1 Reflection

Outervehicle s’;ystems (data/knowlegd@tforms etc.)*

- I

| Artificial intelligence (l Dynamic maps
Remote cont
T »

*not necessarily systems of a single company

I Various external data

In the architecture of automated driving systems, the role of interfaces seems to become more
important in vehicles. Specifically, for driver iktenerés;es that enable communication between
drivers and vehicles while monitoring driver conditions will be developed (in particular Levels 2 and 3). F
interfaces for the surrounding environment, interfaces for the provision of informaaon (including t
collected from the aforementioreshiole equipment and sensors) to and communication with
pedestrians and other moving objects around the vehicle will be developed.

Artificial intelligence (Al) is expected to be increasingly used in irgerfaetsdetwand drivers,
pedestrians, and other moving objects around the vehicle.

Autonomousdype architecture, cooperatiyge architecture, and safety assurance

In these types of automated driving systems, plenty of data concerning infodiragitimesurro
vehicles are collected from various sources and used for driving operations.

The methods to collect information surrounding vehicles can be categorized into the following: a metho
to obtain information via radar installed in vehicles (auyg®)m@method to use information in the
information platform on the cloud via networks (mobile phone networks etc.) (mobile type), and a method

collect information via communication with equipment installed on the road infrastructuné or with equipme

13 Specifically called HMIs (Human Machine Interfaces).
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installed in other vehicles (narrow cooperative type; the forrvehisla coagperative type while the
latter is a vehialehicle cooperative type).

These are notutually exclusive technologies, but technologies that, when combined, enable more
sophisticated driving safety support systems and automated driving systems that are based on divers:
information. In fact, automated driving systems where vehioidie ey dainectionally exchanging
information obtained from sensors (autonomous type) and information (such as dynamic maps) obtaine
from the cloud (mobile type) are being de¥eloped.

[Table 3] Types of information collection technology for driety sapport systems

and automated driving systems

Types of information collectior, Content of technology (method to input information)
technology
Autonomous Type Obtains information, such as obstacles, via radar and cameras
the vehicles

Cooperative | Mobile Type Collects location information via GPS. Collect information (inc

Type information) on the cloud via mobile networks.

(broad sensé] RoadVehicle Collects road traffic information surrounding wiehidesnunicatil
Communication | with equipment installed on roadside infrastructure.
Type
Vehiclé/ehicle Collects location and speed information of the vehicle via con
Communication | with equipment installed in other vehicles.
Type

In the future, strategmsard the integration of autonomous and cooperative types will be particularly
required as driving safety support systems develop into automated driving systems. Then, the automati
control type, including automated driving systems, will be basethos mfidomatioased systems,
where informatiohgle driving safety support devices are added as®modules.

In light of the increased dependence on data by automated driving systems, the data architecture fo
automated driving systems needs to heedesigle handling and leveraging massive amounts of
information. When designing, the following must be considered and practiced for security purposes: th

14 Inbrmation collected and provided by dynamic maps is considered to be the cooperative type in a broad sense. From the
perspective of automated driving, it is considered that such information complements information collectégpby the autonomous
such as dars and cameras and improves its reliability.
As for the methods for collecting and distributing such information, the utilization of communications tlerésigh the mobile typ
generally considered the most likely. However, it is necessary to disthedssircldetail in view of future advances in
technology whdensidering the division of roles between the mobilevghé&leoaammunication type, and wethidie
communication type.
15 In this categorization, the mobile type was intiadedad tooperative type from the perspective of technology types related
to information collection. (While it is not clearly defined, vehicles thelicse caadhunicatigme or vehielehicle
communicatidype technology are sometimes aatieedcted cars.)

For the mobile type, reakicle communication type, and wehidke communication type, since these types have different
realtime characteristics and popularization strategies, the cooperative type in this documenpsheipiedibateoad
vehicle communication type and the-vehicle communication type, except the mobile type.
16 For detailed strategies for the integration of autonomous and coopeshicle ¢mapkrative type, velebiele
cooperative ®ptechnologies, please refer to theMRiugte ITS Initiative/Roadmaps 2015.

For traffic light information that is indispensable for the realization of automated driving systems, gifmetiteseems difficul
autonomous type to accurately detepra@ess such information, it is important for vehicles to ensure the detection and
processing of such information by adding cotgsedtimetions and referring to data provided by roadside infrastructure.
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securing of redundancy, multiple safety design, sushfesadealilanism, security measutadifig
required devices and operations management systems), and the development of technology and
environment (testbed) to evaluate such measures.

In particular, in light of the possible risks, such as errors and discontinuation, the responsibility to
impgement the aforementioned measures fortypebietside data, including dynamic maps and
cooperativigpe roadlehicle/vehielehicle data, shall be borne, in principle, by automated driving
systems that use such #ata.

(3) Future direction of the traffielated data sharing platform and its use

In light of the increased importance of data in the big data era, traffic data not only help obtain traffic
congestion information and the planning of traffic measures, but also play an infpartdatiovie as a
for automated driving systems as represented by the aforementioned dynamic maps. Moreover, it is als
expected that the disclosure and effective use (in combination with other data) of such traffic data wil
contribute to the creation of ngigesein the tourism and insurance industries.

Conventional trafficlated data sharing platform

In Japan, the government has taken the initiative in installing a number of vehicle detectors and
advanced optical beacons on roads. Information freaidkedead been used for controlling road
traffic. After being centrally collected mainly by the Japan Road Traffic Information Center (JARTIC), suc
information has been provided to drivers through traffic information boards, traffic infoanétion providers
the Vehicle Information and Communication System (VICS).

In recent years, however, automobile manufacturers, electric appliance manufacturers, transportatiol
companies, smartphone and tablet operating system manufacturing companies, and application
development companies, as well as insurance companies, have been creating more sophisticated
information services for vehicle users by collecting various probe data from vehicles, analyzing them as b
data, and combining such data with the aforemeibtionmeddtraffic information.

On the other hand, the public sector has been developing initiatives for the smart use of roads by
comprehensively leveraging a broad range of detailed pieces of big data, including data on speed an
behavior with respedET& 2.0 and advanced optical be&cdms future, the accumulation of such a
wide variety of vehicle data will accelerate along with the progress in vehicle informatization and networkin

Future direction of the traffielated data sharing platform

In the midst of such trends, particularly a trend in traffic data toward 10T, not only location and speec
information, but also a wide variety of data collected by sensors and cameras installed in vehicles will b

17 Safety design and measures that taketasiansideration are required for data acquired by the aymeometusd.
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used as probe data, and along withthike éwolution of automated driving systems, dynamic maps that
utilize such data will be maintained and managed efficiently in light of the status of acquisition of such da
by private sectors and their needs.

While the systems owned by the publicvated gattors have been developed separately in a
vertically integrated manner to achieve the unique objectives of each system, in the big data era, the
architecture will shift to horizontal specialization, and data are expected to be sharedciot only within
field, but also across fields, leading to the use of such data in various fields other than the traffic field.
[Figure 8] Positioning of traffielated data platforms (for illustrative purposes only)

Reduction in traffic accidents @8 Alleviation of traffic congestic

Vehicle/Device Syste.ms Infrastructure Systems -

Automated Driving| | Safe Driving Sup Informational _ _
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In the midst of such a structural change, many discussions and reviews must be made regarding the
development of standarutsrules that enable the sharing and distribution af¢lkdedadata, which
are selected from among an enormous volumealateaffitata, via puptivate cooperation and the

development of systems to examine ways to make such ddtatheglaitlie.

In doing so, due consideration should be given to the following facts: data from individuals are ofter
collected within the extent of their purposes of use and the predetermined handling method; data held &
private companies have beegteollffom a business perspective to begin with; and the data held by the
public sector will require a significant amount of money to build new systems and databases for the releas
of the data to the public.
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3. ITS and Automated Driving Systé&tetated Saety, Industrial Objectives,
and Overall Strategies

(1) Society and industrial objectives that we aim to achieve via ITS and automated driving
systems

Social vision to be achieved via the public and private sectors

Automated driving technologies, whigpidiseavolving, are expected to enable driving that is safer
and smoother than what can be accomplished by human drivers and to someday solve-various road traffi
related issues affecting Japan.

For instance, the rate at which elderly people ardiinéieg Wig traffic accidents and the rate at
which traffic accidents are being caused by the elderly are rising in line with the aging of this country. Ho
we reduce traffic accidents involving the elderly is a huge issue that must be addressed.

Against this backdrop, we can expect to offer safer, more comfortable transport options for the elderl
by bolstering driving operations and safety checks, reducing traffic accidents involving the elderly by
commercializing automatic driving vehighesvidat autonomous driving transport services, promoting
circumstances to facilitate safe driving on a continuous basis even for elderly drivers, and carrying out oth
such initiatives.

In aging regions, hilly and mountainous areas, decssailelawgsing complexes that were
developed during the Jgigiwth period of the Japanese economy (superannuated satellite towns), and
other areas being depopulated as residents age, the ability to secure means of transport is a problem a
local public trans#ingces scale back and elderly residents quit driving. By establishing new transport
services based on autonomous driving vehicles, this problem can also be solved.

Another huge issue in recent years is the shortage of drivers for logisticsisertages vitich
is taking place amid dramatic increases in the volume of logistics, is an issue that has serious implicatior
for the Japanese economy. However, we can expect to address this issue by realizing automated drivin
vehicles, thereby redudiadptirden placed on drivers and reducing the number of drivers that are needed.

In this way, automatic driving technologies can be expected to solve a large number of issues relatin
to road traffic in Japan. In addition, the commercialization oflautoynagbitlies should lead to the
followings:

i. Realizing a safer, smoothertrafiit society by reducing traffic accidents and relieving traffic

congestion

The ability to move from place to place safely and securely and to do so under smooth,
comfortale conditions is the ongoing dream of many people. If we accept that most traffic
accidents can be attributed to mistakes made by human drivers, we can expect to see a significant
reduction in the number of traffic accidents as automated drivihgcostacie®re
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widespread. Traffic congestion on highways is often caused when the smooth flow of traffic is
disrupted as the velocity of vehicles naturally drops on upward slopes and at other such locations,
thereby causing the interval between vehluies @nsl drivers in trailing vehicles to step on

their brakes. However, traffic congestion will likely be eased, thanks in part to the spread of
automated driving vehicles and the adoption @bvehicle communications andtooad

vehicle commurtioas. The easing of congestion and the promotion of smooth traffic will give
rise not only to a driving environment that is comfortable for drivers but also to a traffic environmen
that can enable trucks tasked with accommodating the steep in@adderinhgelogistics

of goods to ship items rapidly and on time. This can lead to the streamlining of the logistics of
goods and to a favorable impact on the shipping of perishable foodstuff and other such products
whose quality is determined to aeratdedextent by transit duration.

Creating a new mobility service sector to providedihensport services

The utilization of automated driving vehicles is expected to lead to the spread of various new
finelytuned services. For example, inatngotourism data on nearby sites into automated

driving vehicles can provide new transport services for tourism. Delegating to automated driving
vehicles the task of bringing children, whi
reduce thburden on guardians. When going on a shopping excursion, you can avoid having to
look for a parking spot and instead simply drop off your vehicle and detgrivime @ pick

have yourself picked up by an automated driving vehicle after your cbhropjeie yasks.

It is expected that these sorts of services will become widespread, new services based on the use
of automated driving vehicles will be created, and the ways in which travel time is spent for
different patterns of life and lifestyleselesnwill transform significantly. New sectors
providing such services will likely evolve as growth sectors helping to create new ways of living
for the future.

Regional revitalization in Japan as made possible by automated driving vehicles

While regiohaevitalization is vital for the growth of the Japanese economy, the economy is
actually beset by many issues, including a shrinking population and slumping industries. However,
the establishment of new transport services based on the use of auipwelec &dri

such as circuit buses consisting of automated driving vehidel amdroated driving

taxi® to provide new means of supporting lives and logistics in regional areas could underpin an
infrastructur e f oimprove thaduality & the lides aof pepge livingne s .
rural areas. If revitalization can be stimulated in this way, vitality will naturally be imparted to these
areas and an environment capable of fostering various new industries by harnessing the inherent
advantages possessed by regionad atedisas their natural beauty, human resources, and

local specialty proddatsll likely emerge. This will in turn help revive local areas. In this context,
automated driving vehicles will probably play a datalykie revitalization of regions.
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iv. Japands automoti ve i nddeadingposition by prevaliogirtthen ue t
global competition for developing automated driving vehicles
The Japanese automotive industry is an induspneseaitselapan by maintaining a world
leading competitive edge. Supported by a vast expanse of supporting industries, the automotive
industry drives the Japanese economy as the central element of many related sectors by posting
huge sales figures and eymgoa massive number of workers. Among automotive
manufacturers around the world, the primary battle these days is being fought by participants
seeking to commercialize their automated driving vehicles as quickly as possible. With each
passing year, tiismpetition over the development of technologies is becoming more and more
intense. The unassailable positioning of the Japanese automotive industry as a global leader
through the commercialization of automated vehicles ahead of the rest oktrezlvegrid, achi
prevailing in a competition over the development of automated driving vehicles being fought by
the Japanese automotive industry with overseas automotive manufacturers, is also essential for
the future economic growth of this country.

Thus, autoneat driving vehicles hold tremendous promise as something thattreilispeoke a
revolutiohy providing support for new ways of living and new modes of mobility and material distribution in
Japan and that will thereby allow usaflsat livdssy s ol vi ng many of soci ety

With an eye toward the coming ten to twenty years, significant innovation centering on automated
driving systems is expected to occur in ITS as mentioned above. In light of this, we will aim to build th
following twosieties from the industrial and social perspectives and promote efforts to achieve them, along
with efforts to attain the aforementioned goal:

N Social perspectivdapan aims to build "a society with the world's safest road transport" by 2020

and then aintg build and maintain "a society with the world's safest and smoothest¥oad transport"

by 2030 by promoting the development and diffusion of automated driving systems and the

preparation of data platforms.

N Industrial perspectivdapan aims to expandetiyeort of I'Fi®lated vehicles and infrastructure
via publiprivate collaboration and become a global hub of innovation related to automated driving
systems (including the development of data platforms) after 2020.

Setting social and industrial objeefiv

In an effort to set the vectors of the public and private sectors in the same direction toward the
realization of such a society and industries and keep track of progress in such efforts, toward 2020, we w
set key indicators for the achievemejgctif’es, mainly a reduction in traffic accidents, based on the

18 "The world's smoothest" here indicates a traffic situation with little congestion, which enables the elderithtmitmove smoothly
any stress. Moreover, the realipdtsmnooth road traffic by alleviating traffic congestion is expected to contribute to reducing
effects on the environment.
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Fundamental Traffic Safety Program and promote necessary measures based on the set indicators.

For the key objective achievement indicators toward 2030, while keeping the widespread use of
au omated driving systems in mind, RBpzliladvi atdii @@
of traf fzdfics tcroemagmelsitniothgdf At ognspobct t@andi suppor
industrial indicators relatédda f f usi on of automated dri ving syst
and fAexport of P5>Whean aettihgrspecific numeridal targets, Inimerica targets tof.
other countries shall be referred to as benchmarks since ttagatizénand maintain the safest road
traffic in the world. The set numerical targets shall then be compared with those of other countries in a
ongoing manner, and revised onrezedsd basis.

19 When examining the measures, the SIP Automated Driving Systems shall implement a survey on the methods to estimate th
effects ireducing traffic accidents related to automated driving systems and examine the measures based on the results of the
survey.

20 When examining traffic aceidkxted indicators, a reduction in the number of persons injured from traffic accidents should be
included as an indicator, as well as indicators related to the number of fatalities from traffic accidentac{sesl as aiming to

zero deaths from traffic accidents, etc.)

21 The Declaration of Creation specifies that indicators related tostiaffibeesegas KPIs. In the future, the existing data

on traffic congestion, including surveys on the methods used overseas to obtain congestion data, shall bed®rted out, and met

to obtain such data using probe data shall be studied and censgfezetficdndicators

22 |ndicators related to the streamlining of logistics traffic require further consideration.

23 For indicators related to the mobility of the elderly, specific indicators and methods to measure them, such as the rates o
utilizatio of public transportation and automobiles by the elderly, shall be examined in the future.

24 Asfor indicators related to the production and export of vehicles, they will be measured based on the number of vehicles for th
time being. In the future, henvdue consideration should be given to the possibility that the surrounding business, such as car
sharing, may become more important

25 When setting specific indicators and numerical targets, discussions shall be held on statisticitdatamednesd to

with industry, and examinations shall be conducted in consideration of surveys on the assessment of therimipgct of automated d
systems on society.
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[Figure 9] Society that the Initiative aims for andhnideators for the Achievement of Objectives
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(2) Basic strategieeelated to automated driving systems and the use of traffic data

Basic strategies for and social impact by automated driving systems

For automated driving systems, we will build the world's most advanced ITS by 2020 by
commercializing s@miopilot systes on highways and realizing unmanned autonomous driving transport
services by 20Zthen, with an eye toward further sophistication of the systems, including technology that
achieves fully automated driving systems, and the deployment of sutie systiemséwtill aim to
reduce traffic accidents, alleviate traffic congestion, support the mobility of the elderly by introducing
automated driving systems mainly for new vehicles into society and spreading them across the country, at
build a societytlwthe world's safest and smoothest road traffic by 2030.

In Japan, while traffic accidents by the elderly account for most of the total in the aging society,
transportation means for people with decreased mobility such as the elderly neeld i® discsecured.
urgent to secure transportation means in underpopulated areas and address the lack of drivers, since
Japanbés population is projected to decline. By
systems, which are considered impastdvinig these urgent issues in a strategic manner with business
models in mind, Japan aims to realize automated driving systems ahead of the world and strengthen it
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global industrial competitivehegsecifically, highly automated driving systdradalithving 3 items
as objectives should be prioritized, and efforts should be made for their commercialization and popularizatit
by 2025.

i.  Further sophistication of automated driving systems for private vehicles

ii. Realization of innovative, efficietitkgesvices to address the lack of drivers

iii. Realization of unmanned autonomous driving transport services for rural areas and the elderly

[Table 4] Society and automated driving systems to be achieved

ltem Society to be achieve Automatediriving systems to be achieved
(example)

Sophistication of Strengthening of indus| N Fully automated driving on expressways (Le
automated driving | competitiveness N Sophisticated driving safety support system
systems for private | Reduction of traffic (tentative nande)
vehicles accidents

Alleviation of traffic

congestion
Realization of Innovative streamlining N Truck platooningexpressways (Level 2 and
innovative, efficient | logistics responding to above)
logistics services to | era of population N Fully automated trucks on expressways (Le
address lack of drive| decrease
Realization of Society that enablesth n  Spread of unmanned autonomivirgdranspor
unmanned transport| elderly to freely move services for specified areas throughout the ¢
services for rural arej around the country (Spread of services that utilize remote auton
and the elderly driving systems at SAE Level 4 in particular

Basic strategies for driving safety support systems and the use of traffic data

Fordriving safety support systems and the use of traffic data, while we should keep casting a careful
eye toward 2020 and onward when automated driving systems are expected to be widely used, we sha
up to 2020, work toward the realization of a sothetywoitt's safest road traffic (traffic fatalities of
2,500) and the world's most advancéd ITS.

Specifically, while promoting automobiles equipped with driving safety support functions such as
automatic braking systems that have been becomingrpoeutayears, in light of the fact that it will
take time to popularize new vehicles equipped with suhhgeintesiuction and popularization of

26 Though automated driving is a promising technology that may solve varicasassaegdtiatnbt the only method for

solving them. It is socially expected to solve such issues based on overall optimization by combining avdcmaged driving with
methods.

27 The official name for the sophisticated driving safety supfterttayistemame) will be discussed. It should be noted that

it is not a sophisticated version of the Driving Safety Support Systems (DSSS) whose practical application has already beel
promoted (see 4. (1) for details.)

28 Especially when promoting measueduce traffic accidahts,necessary to identify measures to focus on by taking into

account the results of the analysis of the current situations of traffic accident fatalities (analysis ofsachident situations
locations of intersectioobisons, pedestrians, etc.) and examining the possibility of the spread (expected amount of measures
widely implemented as of 2020 etc.) of technical measures to deal with such situations including their feasibility and cost
effectiveness.

29 The numbef automobiles owned in Japan in recent years is about 80 million. The annual number of new automobiles sold is
about 5 million. Therefore, it will take about more than 15 years to completely replace existing automobiles with new ones.
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driving safety support devices to be installed on existing vehicles and the introduntgystaritdformatio
required to provide information that will be useful in reduction of traffic accidents and alleviation of traffi
congestion shall also be promoted.

(3) Popularizatioscenario for and expected timing of commercialization of automated
driving systems

Approach to achieving automated driving systems and their development scenario

As a basic approach (policy) toward the implementation of automated driving systems in society, Japa
aims to be the worl dds best bBubomdted driwing,fiande ¢ h n o |
Acommercialization, 0 one of its intangibles. Fr
systems in society by utilizing the latest technologies and complementing them with institutions anc
infrastructures, rattiean implementing them only after technologies are completely established. Since it
is important that vehicle performance surpass the complexity of the driving environments, we will consid
categorizing and indexing the complexity of driving enaindrianagitde and intangible performance
of the vehicle and, based on their combinations, select areas and promote the examination of require
performances. Taking the results of this indexing into consideration, we will expand the Operational Desic
Domais (ODDs), i.e., the specific conditions under which driving automation systems are designed to
function, so that they include complex driving environments.

For the evolution of automated driving technology, there are roughly two approaches to the realizat

of technology that enables fully automated driving in a wide variety of traffic conditions

i. The approach that increases the level of the automatic control type with priority given to
addressing broad ODDs (e.g. Various traffic situations suctreagxpeessway): This
approach will be the strategy mainly for automated driving systems for private vehicles (including
commercial vehicles) that are generally required to drive regardless of location and time. In many
cases, private vehicles with somated driving systems have drivers inside.

ii. The approach that starts working on narrow ODDs (narrowly limited traffic situations) and then
expand them gradually with priority given to realizing remote automated driving systems (fully
automated drivingtgyns) of Level 4: This approach will be the strategy mainly for automated
driving systems used for business vehicles (local public transportation, freight transportation, etc.)
that can be serviced at limited locations within a limited time.
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[Figure 10] Two approaches to the realization of automated driving systems
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Taking thesspproaches into consideration, the Initiative/Roadmaps 2017 specifies the strategies for
the commercialization of automated driving systems utilized for private vehicles, those utilized for busines
vehicles such as transportations services, andizbddeningistics vehicles (trucks etc.) as applied to
the logistics area in light of the social objectives descriBed above.

Specifically, we will make efforts to realize the (1) commercialization of vehicles that can be
automatically operated on esypegs (serautopilot) and (2) provision of unmanned autonomous driving
transport services (Level 4) in specified areas (underpopulated) are2926fihen, we aim to
realize the commercialization of fully automated driving systems on theegswasigation of
sophisticated driving safety support systems (tentative name), the introduction and popularization o
automated driving systems in the logistics area, and the popularization of unmanned autonomous drivin
transport services (Lev@rgpecified areas throughout Japan by 2025.

30 Though the Initi@iRoadmaps 2017 discusses automated driving systems for private vehicles, logistics services, and transport
services separately, their concepts and names will be further reviewed in light of the future direction ©fstetosnated driving

and servicedilizing them.

31 From the policy perspective of securing transportation means in rural areas, unmanned autonomous driving transport service
should be realized first in underpopulated areas. However, from a business perspective, their ircrecsctiod in urban
suburban areas may be considered.
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[Figure 11] Scenario for the realization of commercialization and service of fully
automated driving by 2025
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Note: Based on the above schedule, the relevant ministries and agencies will coppeatéesedttorttzand

promote the necessary measures according to the specific status of their development and business models. In doir
so0, they will promote information sharing between the government and the private sector, provide advice, and revie
systera and infrastructure as needed.

Expected timing of commercialization and service of automated driving systems

Based on the objective of becoming the world's best, we have set the expected timing of the
commercializati®rof automated driving systemscét leael (timing comparable to those of other
countries, that is, the fastest or almost the fastest in the world) while referring to the commercializatiol
objectives and roadmaps of other countries. However, in light of the recent progress in technologica
development by private companies, we have specified the expected timings for the commercialization ar
service of automated driving systems for private vehicles and business vehicles (logistics services an
transport services) separately as shown below.

For these systems, it is important to aim to become the world's number one in terms of not only the
expected commercialization timing, but also the enhancement of industrial competitiveness and the
popularization of automated driving systems.

In addition,ompact means of mobility and bus platooning on expressways are some of the

32 The expected timing of commercialization is the common target timing by which the government and private sector must addre:
various measures. It is not the timing for them to express their commitment.
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technologies that are also expected to be realized in the future.

[Table 5] Expected timing of commercialization and service of automated driving’systems

Level Technologexpected to be Expected timing of
realized (example) commercialization etc
Sophistication of automated driving technologies
Private vehicle | Level 2 Semiautopilot By 2020
Level 3 Autopilot Circa 202G
Level 4 Fully —automated driving Circa 2025
expressways
Logistics service Level 2 and abov( Truck platooning on express By 2021
with the trailing vehicle being ma
by a driver
Truck platooning on express From 2022
with the trailing vehicle b
unmanned
Level 4 Fully automated driving of truc From 2025
expressways
Transport serviclevel 2 Unmanned autonomous dr By 2020
transport services in specified a
Level 2 and above| Automated driving of buses From 2022
expressways
Sophistication of driving support technologies
Private vehicle Sophisticated driving safety su (early 2020s)
systems (tentative name) It may vary depending
future discussions.

(B 1) At the expected timing of commercialization, technologies of remote automated driving systems and automate
driving systems of Level 3 and above must be consistent with treaties concerhiragchtholir Hfficexpected

timing of commercialimashall be reviewed based on the domestic and overseas industrial and technology trends,
including overseas trends in the development of automated driving systems.

(B 2) Though unmanned autonomous driving transport systems range from SAE ldefiglitrno i iby

expected that the unmanned autonomous driving transport system of Level 4 will be realized by 2020.

(B 3) The timing is set as a target time by which the government should make efforts to enable commercialization b
private companies.

Thespecific scenario and schedule to achieve these objectives are described in the next chapter.
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4. Efforts toward the commercialization of automated driving system
(1) Uilization of automated driving systems for private vehicles

We aim to realize faliyomated driving systems for expressways (Level 4) and sophisticated driving
safety support systems (tentative name) by 2025 to sophisticate improve the safety of automated drivin
systems developed by automakers. By doing so, the reductionidéritafbadatrengthening of
industrial competitiveness should be realized.

A. Previous efforts and realization of sauatbpilot driving systems
The Roadmaps 201 am®ranmerdalizé sadopilotiautomates sehitlds e i
(automated drigi systems) by 2020. To this end, SIP shall implersealeldiegld operational
test projects in collaboration with related ¢
In light of this, the Cabinet Office indicated thaalarfigld operational testing as ertIiPt
project would gradually commence from October 2017. Accordingly, we will continue to engage in
efforts in this regard.

[ Tabl e 6] Ov e-scale fieldwpavationBtess6 s | ar ge
Test location Test contents

Expressway N Validating higiecisioBD map data relating to curves and various othe
road configurations, course environments, structures, and other such

N Validating linkages between congestion information, construction inf
other forms of dynamic informatodywamic maps;

N Testing HMI in terms of driver condition assessments; and more.

Generalroad | n Validating usability and effectiveness with respect to mobility suppo
terms of controls to ensure the precise stoppage of buses and thesugd
i nformation through pedestrians

N Validating the usability and express performance of public buses that
on the use of ART technologies to collect and amass traveling dat
Information Center and share informitti users.

Test course etg N Validating the method by which information security evaluations are c

In addition, toward the realization @figepilot driving systems in 2020, we will continue addressing
institutional issues (examiningdbessity of the Higlated guidelines in light of the issue of
overconfidence where drivers have too much
themselves at higher risk of accidents), issues related to social receptivity (proarudiog of underst
among drivers involved in automated driving and consumers), and issues related to technologies anc
infrastructure (development of dynamic maps and information and communications infrastructure.)
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B. Realization of fully automated drivinggpressways and automated driving on general roads

Highly/fully automated driving on expressways

In light of the realization of-@etopilot driving systems by 2020, we aim to commercialize fully
automated driving systems for expressways (Lev2b4) by 20

In fully automated driving systems for expressways (Level 4), fully automated driving is available fron
the entrance to the exit of an expressway, and the driver can either override the system as needed or let tl
system operate. The vehicle mustéiaadiy pull over to the side of the road when it exits ODDs, i.e., the
specific conditions under which the driving automation system is designed to function, or in case o
abnormalities (technology for transition to a minimal risR ¢candhieedization of automated driving
systems for expressways (Level 3), how to secure safety in case of a request to intervene made by th
system is an issue to be soldd. light of industrial trends in technology development and
commercialization, we wabbngider the commercialization timing of Level 3 and 4 systems where
necessary.

Automated driving on general roads (Level 2, etc.)

We will commercialize automated driving systems (Level 2) that enable automated driving on genera
roads by expanding theasrwhere automated driving systems function based on Level 2 automated
driving systems that will be commercialized for expressways.

Specifically, we aim to realize automated driving systems (Level 2) that enable straight driving on majc
highways (natidémaads and major local roads) around 2020. Then, it is expected that ODDs of Level 2
automated driving systems will be expanded around 2025, enabling right and left turns on major highway
and straight driving on other roads.

Future initiatives for thealization and popularization of automated driving on general roads

In order to realize these aims, we aim to develop driving environments for highly automated driving
systems (Level 3) by 2020 as an institutional objective in light of progress bietngresadé
international discussions on consistency with treaties concerning automated driving and road traffic
measures to ensure such consistency, and progress being made in the development of technologie:
concerning automated driving. As a tgidaholgjective, we aim to establish transitional technologies for
ri sk minimization. (See fA50).

In order to support automated driving at diverging and merging sections on expressways and in othe

33 Technlogy that enables the vehicle to transition to a minimal risk condition automatically and safely in case of abnormalities. |
is essential to develop and adopt such technology in order to realize fully automated driving (Level 4)vamgl sophisticated dri
safety support systems (tentative name.)

34 Technology for transition to a minimal risk condition may be added as a measure to secure safety in cagenaf a request to inte
made by the system. In this case, systems considered as SAE Level 4 in terms of technical specificationgdhay be commercializ
as systems of SAE Level 3, which require the driver inside the vehicle and can send requests to intervene to the driver.
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complex traffic environments, the Ministry of Letnai;timaTransport and Tourism, Beganuary,
2018, joint pubigvate sector research on schemes for sharing informaticsidesowrads and
will continue to promote studies undertaken jointlydndpurilateector entities.

Beginimg in fiscal year 2018, the second phasé® df &kpected to entail the promotion of
research and development activities in collaborative fields by members of academia, the government, ar
industry working in tandem in line with the expectethgnmogubdérization and commercialization of
automated driving as set forth in Roadmap 2017 (when focus is also slated to be newly directed at the furth
development of drivsogport technologies in private automobiles for use on general roatlsdand automa
driving technologies in private automobiles for use on expressways, as well as services for logistics an
transport services), which will in turn lead to the formation of a sustained system of collaboration by membe
of academia, the governmentndnstiy.

C. Popularization of driving safety support systems and realization of sophisticated driving safety
systems (tentative name)

Popularization of driving safety support systems

Considering it will take time to commercialize, service, and pauuttamizeetth driving systems
mentioned above, we need to address measures to popularize driving safety support systems with an ey

on establishing a society with the worl dodos saf ¢
Considering the fact thatptieeention of traffic accidents by the elderly is an urgent issue, the

government announced Athe I nterim Report of th

on Safety Driving Support Ve hintidned safety drivingp r i | y

support vehicles (Support Car S) for the elderly, which are shown in Table 7. Based on these definitions, v
will work on the promotion of popularization and public awareness of driving safety support vehicles
improving and expan of vehicle assessment, and development standards for advanced safety
technologies, utilizing various public relations tools.

35 A determination was made in the New Package of Economic Policies (as approved by the Cabinet in December 2017) tc
commence theléoling SIP, whose start date was slated for fiscal year 2019, ahead of schedule. At the general conference of the
CSTI subsequently held on March 29 (general science, technology, and innovations confereddeyludielye issues
automated drivingere drmally adopted.
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[Table 7] Definitions of Safety Support Car S (nickname) (abbreviated name: Support Car S)
Wide Automatic brakifmedestrian detection), acceleration suppression devic
misapplication
Lane departure warning, advanced lights

Basic+ Automatic braking (vehicle detection), acceleration suppression dev
misapplication
Basic Lowspeed automatic ingk(vehicle detection), acceleration suppression

pedal misapplication

In addition to the efforts for the popularization of Support Car S for the elderly mentioned above, the
government and private sectors will jointly work on proroptifayiatign and public awareness of
vehicles with automatic braking and other safe
(abbreviated name: Support Car), 0 to help preve

In addition to promotingdritie safety support vehicles mentioned above, we will promote measures
for the popularization of various driving safety support systems and information provision systems, as shov
in Table 8.

[Table 8] Promotion of measures related to driving safgiyrsapstems

(other than driving safety support vehicles)

N Further popularization and sophistication of the Automatic Collision Notification (ACN
Help System for Emergency Lifesaving and Public Safety (HELP), which enable
accidents using theiboard device or mobile phone

N Poplarization and utilization dfoamd devices such as driving video recorders and €
recorders, from which information can be obtained to understand and analyze accider

N Preparation for the introduction of Driving Safety SuppofDS$$&vhich provides visual
audio information on surrounding traffic situations to the driver utilizing the infrastructu
systems, and the Traffic Signal Prediction SysterwliicbR8pvides prior information on
signals on when the vehicle arrives at an intersection with traffic signals.

n Efforts to realize smooth, safe, and secure road traffic based on the use of ITS techt
through the popularization and promotion of ETC 2.0 and advanced spgatdlbasdhrou
an expansion of the utilization of ETC and other forms of ITS technologies at private
other facilities not constituting expressways.

N Joint considerations among government, academia, and industry on moreuefteatians
driving the wrong way on expressways such as prompt detection of vehicles drivi
direction, provision of warning on the road or inside the vehicle, and utilization of a
technologies

N Development of pedestrehgle communication technologies useful for reduction of
accidents

Realization of sophisticated driving safety systems (tentative name)

In order to achieve traffic accident prevention at a higher level, it is necessary to develop vehicles witl
sophisticated driving safety support systems (tentative name) and that cause almost no accidents not on
by improving the level of automated driving but also by further sophisticating existing technologies relate
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to vehicle safédtyand utilizing autontbgkiving technologies, while assuming that the driver will operate

the vehicle. Such automated vehicles are considered to contribute not only to the reduction of traffic
accidents but also to the str eryprovidiegaddedgaluef ¢ o mp
to consumers as vehicles that enable drivers to enjoy driving safely.

Though specific technical specifications of sophisticated driving safety support systems will be
discussed in the future, we aim to sophisticate indivadbabtechne s i ncl udi ng At echn
to a minimal risk conditionodo such as more advan
system® and integrate such technologies into a system by adopting artificial intelligemse (Al) and driv
friendly interfaces (HMI). In addition, we also need to consider sophisticating information gathering
technologies for cooperative types (including the development and sophistication of information anc
communications infrastructure (see 5. (2)).

In lignt of industrial trends in technology development, we aim to specify concrete specifications by
cooperating with public and private sectors where necessary and realize vehicles with sophisticated drivir
safety support systems (tentative name) aroishddesiby 2025.)

[ Tabl e 9] Specific element technologies of
systems (tentative name)od6 (i mage)

For example, sophistication of individual automated driving technologies will be promoted g
and thestechnologies will be integrated into a system that includes Al and HMI technologi€

Sophistication of damage reduction braking (automatic braking)

V Drastic expansion of the distance between the vehicle and an obstacle and speed that
braling systems (automatic braking systems) can detect

V Drastic improvement ob&dé functions in collaboration with an acceleration suppressia

pedal misapplica#fon

Sophistication of driver emergency support systems (including tednaiesitipestéoa minir,

risk condition)

V Promotion of development from théyitesh type to the automatic detection type and
simple/itane stop type to the roadside stop type

Others (Lane keeping assist etc.)

36 Including technologies called ADAS (Advanced Driver Assistance Systems)
The Ministry of Land, I nfrastructur e, Transporrt and Tour
systems of deceleration stopriyyarch 2016, and the one of road shoulder retreat type in March 2018.

38 A device that prevents rapid acceleration by controlling engine output if the accelerator pedal is-apphedadhen the on
detects a wall or a vehicle
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(2) Utilization of automated dnig systems in the logistics services

I n Japands trucking |l ogistics industry, there
systems as a measure to improve business efficiency, address lack of drivers, enhance safety, and promo
erergy conservation. Thus, we aim to realize truck platooning first and then fully automated driving truck
for logistics services on expressways. For local delivery, we will realize delivery services utilizing unmanne
autonomous driving services in eperidias. By doing so, we will realize innovative, efficient logistics
responding to the era of population decrease.

A. Realization of truck platooning on expressways
In order to realize truck platooning, we must take steady steps in coopecatinadyitrties
including related ministries and agencies, since there are many important issues to solve such as the
impact on surrounding traffic environments and road structures as well as technical issues (safety o
electronic coupling, securingliability, etc.) and institutional issues (positioning of electronic
coupling under related laws and regulations etc.)
Specifically, we will conduct the necessary examinations on business environments such as
infrastructure based on the past fieldoopétasts of truck platooning on a testcandsthe
progress of the test of doubles currently being c8rduateiition, we will begin, in fiscal year
2018, field operational testing on public roads of truck platooning with the trgling truck bein
unmannéd upon taking into account social receptivity and technical issues identified through field
operational testing on public roads of truck platooning with the trailing truck being manned, as basec
on the use of CACC (an existing techffoldgg)pegan in fiscal year 2017.
We must take sufficient safety measures when conducting these field operational tests and examine
improvement of social receptivity, operational control technologies, and the role of the business mode
of truck platooning openal control systems, as well as technology development.
Moreover, we will consider how to develop the necessary institutions and infrastructures to enable suc
field operational tests. Specifically, we will discuss the requirements of eléctamdic towing
requirements for overniger long platooning comprising 3 trucks or more by October 2018. We will

¥AR&D f or Aing anchRbatoanings Debelopment of€rmesgy ng | TS TechnolMaghesd by NE
2015)

40 As the Ministry of Land, Infrastructure, Transport and Tourism has been conducting field operational tes&s of doubles (Novemb
20162018), we will pider the necessary cooperation on business environments such as infrastructure.

41 Field operational testing of truck platooning on public roads will be conducted with the trailing vehicldirstanned by a driver
Once safety is confirmed, field opdrestimg of platooning with the trailing vehicle unmanned will be conducted.

42 CACC (Cooperative Adaptive Cruise Control): System that-adticlebartemunications to ACC (adaptive cruise control,

which constitutes a technology that uses radaemesds to maintain a proper distance to the vehicle in front) to share
information on the acceleration/deceleration of other vehicles and thereby engage in weie|ereéssaniotecontrol. It

has already been commercialized.

43 Vehicle standhss | required driverds |l icense, driving | anes, et c.
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also examine business environments such as infrastructure by FY 2019 based on the results and
operational rules of field operational tests.

Based on thebove, we aim to expand traveling distance and range through repeated testing after
realizing a system of truck platooning with the trailing vehicle unmanned on expigasways (Shin
Expressway) in fiscal year 2020, and thereby realize the cdiomefrtiatikalatooning with the

trailing vehicle unmanned fodistamce transportation on expressways in or after fiscal year 2022.

With a view to contributing to the development of a system of truck platooning with the trailing vehicle
unmanned, veem to first commercialize a realistic system of truck platooning with the trailing vehicle
manned by a driver by 2021. We will therefore comprehensively study techniealated business
issues and proceed with specific discussions concerninglgsegatirggher matters to be sorted

out among government and psieetier officials during fiscal year 2018, while also taking policies

on logistics into account.

[Figure 12] Schedule for realization of truck platooning on the expressways (overview)

Fy 2018 FY 2019 FY 2020 FY 2021 After FY 2022
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B. Utilization of fullputomated/unmanned autonomous driving in logistics

Realization of fully automated driving tréfcks expressways

As an effort to utilize automated driving systems, we will prioritize the realization of truck platooning ol
expressways described in Atlimatandpoint of technological ease.

However, given the fact that, with progress being made in terms of development work and field
operational testing of fully automated driving systems for private vehicles, the results of such developme
work and tesg are expected to be applied to trucks in the future as dd3cBbeshias well that
many field operational tests are being conducted overseas by private companies including venture
companies to realize -allpmated driving tru¢ksand that fiyautomated driving trucks on

44 1n the Initiative/Roadmaps 2017, trucks with fully automated driving systemsaaternatied! duilyng trucks.
45 Some overseas companies announced that they would commercialize 2% 8ooks aofhpanies in Japan are also
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expressways are expected to not just solve the problem of driver shortages but also become more effecti

in reducing carbon dioxide emissions and improving the efficiency of road usage through the use of truc

platooning,eashould also ideally focus on commercialization and the promotion of services in Japan.
Thus, we will move ahead on the realizatioawbiméied driving trucks on expressways after

2025 in light of the technological progress of automatestemeirfior yrivate vehicles and results of

field operational tests of truck platéfoning.

Realization of unmanned autonomous driving delivery services in specified areas

When realizing innovative, effective logistics, streamlining not onlyhiginspgst sach as
expressways but also the logistics fdosd®ilery including delivery to users is an urgent issue. Due
to this, Japan has started conducting field operational tests on the utilization of automated driving for delive
services byipate companies.

We aim to realize unmanned automated delivery services in specified areas after 2020 by applying th
technologies of unmanned autonomous driving transport service in specified areas shown in (3). Specifical
for example, it is expedted botlway transport between a center and a settlement in underpopulated
areas and detwrdoor delivery services in settlements will be realized, and then service recipients and
areas will be expanded.

In addition, after it will become possiblettartdfmrtation services based on the use of automated
driving vehicles in underpopulated areas, where it is now possible to combine cargo and passengers und
certain conditions in September 2017, it is conceivable that both passenger tranapgwtation and
transportation services will be provided using the same vehicle.

(3) Utilization of automated driving systems in transport services

In Japan, where the birthrate is falling and the population is aging, regional revitalization is an importar
issue. Duto this, it is urgent to secure transportation means for people with limited mobility such as the
elderly and for those living in rural areas such as underpopulated areas. To solve this issue, we aim fti
realize transport services utilizing unmannedaugahiving systems for specified areas by 2020 and
implement such services throughout the country after 2025. By doing so, we will develop a society the
enables the elderly to freely move around the country.

A. Previous efforts for unmanned autonomouwsrdyitransport services for specified areas

considering developing plans for the realizati@utafridbed driving on expressways.
46 The timing of realization needs to be examined based on the progress of development, operational tests, and realization o
automated driving systems for private vehicles and truck platooning by and considerations of business operators.

35



Public-Private ITS Initiative/Roadmaps 2018

Institutional effdftsequired to conduct field operational tests of unmanned autonomous driving
transport services on public roads in specified areas have been steadily implemented in accordance
with the Roadaffic Act and the Road Transport Vehicle Act, which enable field operational tests of
remote automated driving systems on public roads that can be conducted under the current treaties
concerning road traffic.

Field operational tests on public roadsekaveonducted in National Strategic Special Zones with

an eye to realizing fully automated driving. In addition to such tests, masgdgbekeirnment
operational test projects for the realization of automated driving services for specified areas such a
AnField Operational Test for Social | mplement a
Trade and Industry (METI) and the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) an
AFi el d Operational fviees Using Bdadside uStationsait Hilky ardr i v i
Mountainous Areas as a Hub o Inmgditidnbogovéiment ar e c
led projects, field operational tests of automated driving systems and discussions on their
implementatioredreing conducted by municipalities, universities, etc. in regions across the country.

B. Efforts to be made for the realization and popularization of unmanned autonomous driving
transport services in specified areas

In consideration of the institutievelbgment of unmanned autonomous driving transport services

in specified areas mentioned above, we started field operational tests of remote automated driving
systems on public roads from fiscal year 2017. After commencing field operationa testing on pub
roads on atb-1 basis where one remote driver monitors one vehicle and assuming that safety can
be ensured based on an accumulation of data obtained from a series of field operational tests
conducted on public roads, we will decide to prockeddmfiehal testing on public roads on a

1-toN basis where one remote driver monitors multiple vehicles at the same time.

In addition, while we tried to specify requirements for dedicated spaces and driving methods in 201"

4%The National Police Agency (NPA) establ i 9¢agedicefishigandar ds
Pertainingtoeh Fi el d Operational Testing of Remote Automated Driyv
to make it possible to implement the public road demonstration experiment of the remote type automaticalriving systems in whi
the driverdoesot get in the driverds seat of the experimental ve
Road Traffic Law.

48 The MLIT revised related laws and regulations based on the Road Transport Vehicle Act in Februagyigiahi/. Due to this r

the standards have been relaxed on vehicles with no steering wheel or accelerator pedal on the premiseithat safety is secured
order to enable field operational tests of unmanned autonomous driving transport services for specifiedisirdas on publi

the 72nd meeting (held in March 2016) of the Working Party on Road Traffic Safety (known as WP1. The nhame was changed to tl
Global Forum for Road Traffic Safety in February 2017) of the UN Economic Commission for Europe (UNECE) under the Unite
Nati ons Economic and Soci al Counci |, t he o pvhereitheraist h a't ite
a person who is ready and able to take control of the experimental vehicle(s); this person may or mag hoinaes insdeé the
formulated as a result of discussions on automated driving by the informal working group, and WP1 accepted it.

49 Conditions pertaining to field operational testing of remote automated driving systems on goiNibaséibarea 1

armady been set forth in the St an dsagedienging PdrtainingtbthesFieldo t he
Operational Testing of Remote Automated Driving Systems o
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to promote field operatitasis of unmanned autonomous driving transport services outside public
roads in specified areas, we realized that unmanned autonomous driving transport services in
dedicated spaces may be provided usiugidofigted driving systems with no remote tiéver

future. For such unmanned autonomous driving transport services, we aim to expand automated
driving businesses in the private sector from 2020 onwards by confirming social receptivity througt
field operational testing beginning in fiscal yeard2€dducting lontgem field operational

testing with a view to commercialization, in collaboration with concerned business enterprises in orde
to build a proper business model.

Based on these field operational tests on public roads, we wil toa&elféd_evel 4 unmanned
autonomous driving transport services (transport services utilizing fully automated driving) by 2020. T
this end, we shall aim to establish technologies for a transition to a minimal risk condition as a
technological objeetwhile aiming to develop actual driving environments for highly automated
driving systems by around 2020. On the institutional side, we need to presuppose the trends in
international discussions on consistency with treaties concerning aut@ndtesbdrivaftic,

measures to ensure such consistency, and progress being made in the development of technologie:
concerning automated driving. (See fA5.0)

After that, we will work on realizing a society that enables the elderly to freely maverground the co

by around 2025 by expanding unmanned autonomous driving transport services across the country
while improving technology levels (including expansion of ODDs) and expanding service contents.

[Figure 13] Schedule for realization and popularization of Level 4 unmanned
autonomous driving transport services (summary)

Consideration on the details of institution

FY 2018 FY 2019 FY 2020 FY 20212024 FY 2025
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[Table 10] Image of unmanned autonomous driving transport services

Examples of Leveludmanned autonomous driving transport services in specified @
commercialized by 2020 are shown below (but not limited to them).
Service areas include areas with good visibility and relatively low traffic vo
underpopulated areas, udoeas where pedestrians and/heeled vehicles are unlikely t
into the road suddenly, or areas in university campuses and airport facilities with
driving environments.
The vehicles drive on specific predetermined ro@@#aitnbders per hour.
The number of passengers who can get in the vehicles is small and they get in and ¢
at specific locations.
The vehicles are operated only during the daytime when weather conditions are fg
during thegit and not in poor weather conditions such as rain and snow.
Operational status is monitored by private service providers and the vehicles promp
when the driving environment of the operational vehicles exits or is about terxitg
vehicles are limitedly operated by a remote driver, or service providers come to t
implement the necessary measures.
A person who is not a driver may be on board to provide support to passengers (hel
in and out) ancepare for events that cannot be handled by automated driving systen

B

C. Nextgeneration urban transportation system and other transport support services

Next generation urban transportation system (ART: Advanced Rapid Transit)

Our challenge with regarthe 2020 Tokyo Olympics and Paralympics is to achiese stress
Olympics by improving accessibility from the coastal areas that have a relatively inconvenient transportatic
system to downtown Tokyo, and by developing universal transpotietioa thihséacilitates the
mobility of all people, including wheelchair and stroller users.

To this end, based on the operation schedule for the Practical Application of the Next Generation Urba
Transportation System (ART) for the Development dftfiekégiag SociEhyART shall be promoted
under the leadership of the SIP Automated Driving Systems. Such efforts shall be promoted while regardir
the 2020 Tokyo Olympics and Paralympics as a milestone and aiming at the ultimate goals of spreading tf
system across Japan and exporting system packages overseas after 2020.

Automated valet parkitig

Currently, automated parking, where vehicles are automatically steered into parking spaces, is being
put into practical use. On the other hand, theredsneexdréor automated valet parking, where the
driver gets out of the car, for example, in front of a store, and the car runs without the driver in the parkir
lot of the store, finds an empty space, and parks itself in the space, due to thesadésgdaioown

50 Itwas discussed at the meeting of the Task Force on Science, Technology, and Innovation for the 2020 Tokyo Olympics anc
Paralympics, which was established under the Council for Science, Technology and Innovation in fiscal 2014.

51 Automated valet parkingsigstem that is supposed to be utilized for private cars. However, since it is an automated driving
system that is utilized in highly specified areas and it will be introduced in the services that utilizendbusi@ess vehicles f
includedlizatnofn(®f ©EWwtomated driving systems in transpor
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improve parking lot management efficiency and enhance safety in parking lots and customer satisfaction.
We aim to realize automated valet parking in dedicated parking lots (separated from general traffic
installation of a control centergliicles compatible with the automated valet parking system from around
2020, assuming its application to rental car services in tourist areas and commercial vehicle leasing service
To this end, efforts toward the formation of a consensus amedgadieseand an international
standardization of the automated valet parking system shall be promoted through field operational tests ¢
automated valet parking systems, which is conducted in fiscal year 2018. &ssaddéisucive
system will delop into an automated valet parking system in general parking lots with social
implementation of falijomated driving systems.

(4) Field operational testing on automated driving as conducted by-seahdic or
privatesector actors in Japan

As notedlrove, field operational testing on automated driving is being or is slated to be conducted

throughout Japan after safety standards and traffic rules that were applied to field operational testing
conducted between fiscal year 2016 and the first&layeaf 2017 are updated.
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[Figure 14] Primary automated driving field operational tests conducted % Japan

As of May 11,2018

company, or university

* Primary verification testing indicated

October 2017 to March 2019 / Eiheiji Town,

o Fukui Prefecture
Fukui Prefecture, Eiheiji Town, Panasonic

November to December 2017 / Kita Ward, Kobe|

(2] T
University, and others
December 2017 to February 2018 / Kota Town,
Kasugai City, Nagoya City; Aichi Prefecure

@ December 2017 / Koto Ward, Tokyo

January 2018 / Suginami Ward, Tokyo

6 PBuginami Ward, Aisan Technology, University of
Taokyo, and others

0 February 2018 / Seibijo Zone, Haneda Airpart

ANA, SB Drive

March 2018 / Yokohama City, Kanagawa
Prefecture

Nissan, DeNA
March 2018 / Kitakyushu City, Fukuoka
Prefecture

@ (yushu Institute: of Technology, Kitakyushu City|
Kitakyushu Foundation for the Advancement of
Industry, Science and Technology
March 2018 / Kyoto, Osaka, Nara Prefectures
@ (Keihanna Science City)

eihanna Science City, RDMM Support Center]

@ April 2018 / Akaiwa City, Okayama Prefeciure

SP Drive, Uno Bus

April 2018 / Fujisawa City, Kanagawa
Prefecture

‘Yamato Transpart, DeNA

Conducted by a local government, private 7

Last-mile automated
driving / (METI and MLIT)
Prefect.

SB Drive, Advanced Smart Mobility

FY 2018/ Hitachi City, Ibaraki Prefecture

Hitachi City, SB Drive, and others

From December 2017 / WajimaCity,
9 Ishikawa Prefecture T o
Wajima City, Wajima Chamber of mesiic andoverseas aulomotie

anufacturers, automotive parts manufacturer

Commerce, Yamaha Motor, and others universities, and oth

From April 2018/ Eiheiji Town, Fukui

6 fecture
Eihelli Town, Fukui Prefecture, Yamaha
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SB Drive, Advanced Smart Mobility
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@ Town, Okinawa Prefecture (non-public

National Strategic Special Zone
projects / (Cabinet Office)

February to March 2016/ Fujisawa City,
Kanagawa Prefecture

Fujisawa City, Robot Taxi
Truck platooning / (VETland | FuisavaCi. Robol Taxi__|
ruck platooning / (METIan March 2016/ Sendai City, Miyagi
MLIT)
Prefecture
Sendai City, Tohoku University, Robot
Taxi

road)
hatan Town, Yamaha Motor, and othery

January 2018/ Shin-Tomei

o Toyota Tsusho, domestic truck
manufacturers, and others

November 2016 / Senboku City, Akita
Prefecture

Senbaoku City, DeNA

Unknown timing / Area around Haneda
Airport

stations and other locations

. Automated driving services at roadside
MLIT/Cabinet Office SIP)

December 2017 /Kamikoani Village, Akita

o refecture
September 2017/ Tochigi City, Tochigi

g refecture
November 2017 f Higashi-Omi City, Shiga

e refecture
Okueigenji-Keiryunosato Roadside Station|

November 2017 / linan Town, Shimane

@ releclure
Akagikogen Roadside Station

Septemberto October 2017/ Kahoku
6 Town, Kumamato Prefecture

Kahoku-Dekopon Roadside Station

@ December 2017/ Taiki Town, Hokkaido

February to March 2018/ Takahata Town,
e Yamagata Prefecture
November 2011 / Hitachiota City, Ibaraki

@ refecture
Hitachiota Roadside Station

November 2017/ Nanto City, Toyama

@ refecture
TairaRoadside Station

February 2018/ Ina City, Nagano

@ refecture
Minami Alps Hase Roadside Station

March 2018/ Niimi Gity, Okayama
f

m Prefecture
Koigakuba Roadside Station

December 2017 / Miyoshi City, Tokushima|

@ refecture
Nishiiya Roadside Station/Kazurabashi
‘Yume Bulai
February 2018/ Miyama City, Fukuoka

@ Prefecture

Yamakawa Branch of Miyama City Hall

*In addition, five locations have been
selected as sites for conducting
feasibility testing with a view to further
substantiating business models.

52 Primary field operational tests that have been or are slated to be conducted as of May 11, 2018.
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Primary items subject to verification in field operational tests

Primary items subject to govenhedesuitomated driving field operatistinad that has been or is

slated to be held are indicated below.

[Table 11] Classifying field operational tests by purpose

Purpose

Verification items

Verify vehicle performance

Verifying the safety and reliability of remote monitorin
bychecking compliance with safety standards and ver
safety is ensured for measures that entail the e
standards)

Verify the impact of weather
conditions on vehicle performa

Verifying the detection function of sensors under cot
rainfall, snowfall, snow accumulation, and thick fog
Verifying the ability to travel during periods of snow acq
and more

Verify issues concerning

driving

technologies comprising auton| -

Testing higbrecision 3D maps
Testing HMI in termsrivfed condition assessments; and

Verifying the configuration,

roads and surrounding facilitieg

maintenance, and managemer| -

Verifying road structure conditions and road managen
Verifying communication systems for remote monitq
more

Verifying service contents

Shipping tests using vehicles carrying both ca

passengers between roadside stations and other loca
communities

Creating new tourist movement flows; and more
Verifying the ¢e®f maintaining and managing vehicles
Investigating operator models; and more

Reliability of automated driving technologies, riding
psychological response to a driverless state

Survey of social receptiviyutdic buses using autom
driving technologies anehtélstmobility options; and mol

Verifying service operations

Verifying social receptivity

Field operational testing with eyes focused on the 2020 Tokyo Olympic and Paralympic Games

Based on remarks made by the Prime Minister at a meeting ofttaee@y@dabril for Investing
in the Futufé,field operational testing and demonstrations will be carried out primarily in 2020 by JAMA
by combining field operational testing in coastal areas around Tokyo with the development of basic
technology, and thesults thereof will be harnessed for commercialization purposes. Popularization
measures will be studied, and research and development work will continue while a focus on obsolescenc
subsequent to the Olympic/Paralympic Games is maintained.

Specificalljpvestments are being promoted through the participation of automotive manufacturers,
businesses, local governments, and other parties in these field operational tests, and the results of thi

58 Remarks made by the Prime Minister at the fourteenth meeting of the Growth Sorabeggstogimcithe Future, held

on March 30, 20¥8e are striving to realize an automated driving society in Japan by the Tokyo Olympic and Paralympic Games
of 2020. Field operational testing pursued in the public and private sectors withiray \tlew s aifiaant goal has finally

entered the stage at which commercialization can be promoted. Efforts will be further accelerated whilemthenaintain a focus o
expansion of various kinds of business.
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process will be used to promote commercialization. &s thellSE?forts are being made to improve
dissemination on an international level and social receptivity with respect to automated driving in Japa
through research and development work, the development of infrastructure and other elements of a drivir
ernvironment, and collaborations with JAMA while keeping these field operational tests in mind.

Other kinds of field operational testing
In addition to the above, various kinds of field operational testing are slated in hopes of resolving nev

societal issueBxamples are presented below.

[Table 12] Other primary kinds of field operational testing

Field opgratlonal Conducted by Outline
testing
Upgrading snew MLIT The development of sotearing vehicleggraded with drivir
removal vehicles with control and operatiugpport functions for pesagmg benefi
focus on automated is being progressively promoted, such that upgraes
driving clearing vehicles are slated to undergo trial runs on ex

beginning in February 2018 and field opersting o

general roads in fiscal year 2018.

Investigating measur{ MLIT i Field operational testing is slated to be conducted be
for the utilization of fiscal year 2018 based on repattediiveness and iss
automated driving through the adoption of automated driving services w
technologies for urbaj to realizing sustainable public transit services in area
traffic housing developments.

i Plans are in the works to prepare for field operational
guideway bes, routdefined excursitype buses, ar
other core bus service vehicles and provide for the
which information can be shared.

Field operational testing in the future will need to be promoted by determining what sorts of solution:
will be neted after further clarifying issues standing in the way of commercialization based on the results
of evaluations of vehicle performance, evaluations of the impact of weather conditions (such as snov
accumulation) on vehicle performance, evaluationss ofois=rning technologies comprising
automated driving systems, evaluations of the configuration, maintenance, and management of roads ar
surrounding facilities, evaluations of the operations of services, and evaluations of social receptivity a
verifiedo date. In addition, we will need to further accelerate efforts with a view to deploying a wide range
of businesses ahead of 2020.
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5. Efforts toward the promotion of ITS/ automated driving innovation

(1) Development of institutions toward the popularizaifoautomated driving and
enhancement of social receptivity

As described in the previous chapter, with the recent progress of automated driving technologies,
commercialization and commencement of service of automated driving systems by 2020 have begun t
come into sight. Thus, we will proceed with consideration of the institutional side with a view toward the
commercialization and commencement of service of highly automated driving businesses in 2020.

Based on the objective of becoming the world'saliiéstorkeout a schedule with our eyes set on
worldeading business operators. We need to work on institutional design with the aim of leading the worlc
while collaborating with other countries, as it is an issue unprecedented in the wotiénin addition, w
designing specific institutional plans, we shall take the following approach to make sure they will promot
innovation while securing safety, given the fact that automated driving is highly beneficial for society.

[Table 13] Basic approach to ingtituéil design for highly automated driving systems
(3 principles)

Recognize the huge social benefits of automated driving systems and develop instit

their introduction

V  Drastic improvement of traffic safety can be expected by elirmmatiray harmuch
possible.

V  Many social benefits can be expected, such as smooth traffic, energy conse
transportation for the elderly, reduction in drivers' burden, enhancement
competitiveness, and creation of new industries

Develop institutions that give priority to securing safety and reduce risks associated

of automated driving systems

V  Promote introduction of automated driving systems, given that they will reduce
traffic safety risks

V  Devebp institutional designs that promoterskfety innovation based on driving
while securing safety.

V  Develop a mechanism that reflects new progress in technology in the existing

Develop institutions that promote various types ohirglatedi to automated driving sys

V  Design institutions that promote efforts toward various types of innovation wi
technological neutrality

V  As for social responsibilities, design institutions that promote innovation by ma
system operators including insurance systems while giving priority to social reg
relief measures for victims
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A. Development of institutions concerning field operational tests on public roads and promotion
of test projects

Institutional ewironments related to field operational tests and actual operation of automated

driving systems (current situation)

Environments of field operational tests on public roads and actual operation of automated driving
systems in Japan are being developedohasgernational discussions on the consistency between
automated driving systems and treaties concerning automated driving and road traffic. Specifically, fiel
operational tests on public roads can be conducted regardless of SAE -Lgvelittiavetidr
arrangement with or permission from police, if the vehicle operates in compliance with related laws an:
regulations including the Road Traffic Act, Wi
situations can be handlefs of Joe 2017, Japan has developed a system to enable the implementation
of testing to be conducted on public roads, of remote automated driving systems that have been confirme
to be consistent with treaties concerning road traffic. Thus, the insttuthenalpentining to field
operational testing in Japan is superior to similar environments when compared in terms of initiatives beir
carried out by other countries around the world.

Since active discussions on the consistency between autonatddreaties concerning road
traffic are being conducted mainly by an informal specialist group of the Global Forum for Road Traffic Safe
(WP1) of the UN Economic Commission for Europe JANEECH))S to examine of development of
institutions conciaign highly automated driving while actively participating in such discussions.

In addition, with an eye to promoting various types of innovation, related laws and regulations were
revised based on the Road Transport Vehicle Act in February 2@htlaalshatlisbe relaxed on
vehicles with no steering wheel or accelerator pedal, and field operational tests on public roads are
continuously be promoted.
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[Figure 15] Developing safety standards and traffic rules for field operational testing

[Table 1pInstitutional environments for field operational tests and actual operation of automated
driving systems in Japan and other countries

Field operational Every level of automation (including the unmanned type)
test

Driver inside the UN#: Allowed

vehicles Japan: Allowed (No permission is riéeded)

Overseas: Allowed (Note that permission is needed in many countries)

No driver inside the| UN: Allowed if there is a remote driver (March 2016)

vehicle Japan: Allowed if there is a ratriogs (June 2017)

(including remote | Overseas: Allowed on a limited basis (in California and elsewhere; licensing system
drivers)

Actual operation Level 2 and below Highly automated driving (including the
unmanned type)
Driver inside the UN: Allowed under treaties UN: Discussions are being held on consig
vehicle Japan:Allowed under existing laws. Al| with treaties
commercialized. Japan: Not allowed (Tredfated laws and
Overseassenerallgllowed under existing Ig regulations need ta®&eewed)
Already commercialized. Overseas: Allowed on a limited basis (Ge|
No driver inside the UN: Treaty conformity issues are currently
vehicle discussion
(including remote Japan: Not allowed (reviews ofretdfd
drivers) statutes required)
Overseas: Allowed on a limited basis (in
California and elsewhirensing system)

54 The Global Forum for Road Traffic S&#&)yofwhe UN Economic Commission for Europe (UNECE)

55 In Japan, regarding tests to demonstrate technologies for automated driving system$ ah8Alelievesded type,

field operational tests on public roads can be conducted regardegsndeaetghevelss] without prior arrangements

with or permission from police, if the vehicle operates in compliance with related laws and regulationsafiidudihg the Road Tr

with a driver in the driatienscarsbeBandled. and ensuring that emer
The NPA devel oped and announced Athe Guidelines for Fiel

in May 2016 as guidelines to refer to when conducting field operational tests on public roads.
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