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~s\Overview of the session

—

Plenary (today):
Satoru Nakajo, the University of Tokyo
- Overview of Dynamic Map related activities
- Overview of OADF

Katsuya Abe, Director, ITS Policy and Program Office, Road Bureau MLIT
Hiroyuki Inahata, President, Dynamic Map Platform Co.,Ltd.
Jean-Charles Pandazis, ADASIS & SENSORIS coordinator, ERTICO

Christopher T.Thibodeau, CEO & President, Ushr

Breakout workshop (tomorrow, invited only):
v" For SIP-adus FOTs (2020 and the after),
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2. Activities of SIP-adus
» Results of the 1st Phase
(2014-2018)
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T;§§Concept of Dynamic Map
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Dynamic Map

Dynamic Data

Movement of Vehicles, Status of
Pedestrians, Traffic Signals etc.

Semi-dynamic Data

Accidents, Traffic Jams, Detailed Weather etc.

Semi-static Data

Combine
various data

Traffic Regulation, Road Construction,
Weather etc.

Static Data

=High Definition 3D Map

Road, Lane, 3D Shape of Structures etc.

API App“ca‘“on T TP YT IV TrIoss Dlgltal Mapplng ...................

Program 3D Common Platform Data
:

r) i . . i
&SIp Interface Point Clouds, Graphics, Probe Data etc.
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Test
details

Validation of specifications and precision of static, high-accuracy 3D map data
Validation of data updating and distribution systems
Validation of linkage of dynamic data delivered from infrastructure, etc.

oo

c. Use of dynamic data

Information on road regulations
Information on traffic congestion
Road update information
Information on falling objects,

g i
L b. Updating and ) Ll & Befar etc.
e . .. ' aser PP \ | L%
a. Specifications and precision /!,i soanner  distribution of data g
of map dat g
b K_ ) « Linking of dynamic data from
- ~tEr amera public information and infrastructure

Milliwave radar with the dynamic map

- m Confirmation of and agreement on final specifications toward practical implementation of the dynamic map
Objectives ® Promoting standardization activities
®m Promoting R&D on use of the dynamic map and development of applications

. ® Participation in opportunities to table desired features and proposals toward practical implementation of the
Benefits of dynamic map

participati ® Participation in examining details of proposals for standardizations

on m Acceleration of R&D at participating companies




<= \Dynamic Map FOT

Participants: 22 participants

A/LPINE @ =g () BOSCH
' Invented for life
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The Power of Dreams
& ‘ NET ¢ wsmsn  Jest area: over 758km of Map data
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* Participants of the FOT for Dynamic Map or HMI




Data for Dynamic Map FOT

dlanes 3 lanes

ree; Honda R&D Co., Ltd.

Tomei

Data Data: detail Media
$ (1)Dynamic | Traffic signal Advanced infrared
4&\ o S information beacon
1
q o @ 41 & 760MHz
‘ (2)Semi- Lane-level traffic | LTE
1 Lo o - dynamic | flow information
.52 ”‘ (Probe data)

N € Lane-level traffic | ETC2.0(5.8GHz)
‘} restriction
o ~ g information
ID < (3)Semi- |NA NA
Xl > static

(4)Static Map data DVD

Updated data DVD+LTE

System for Dynamic Map FOT

ETC2.0 Advanced infrared beacon FOT server
RSU & ITS-RSU DM & probe data

(2)Lane-level traffic restriction (1)Traffic signal information (2)Lane-level traffic flow information

information (4)Updated map data
Antenna for 5.8HzDSRC # IR Smartphone
Advanced IR beacon
& Y- PC
ETC2.0 Receiver .
Antenna for 760MHz
760MHz Receiver

O3
Kawasaki IC ‘

Start from about
400 m before thé
real situation”
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~ Drive Recorder

Semi-dynamic: Lane-level traffic restriction information

Drive Recorder

Result of Dynamic Map FOT

Traffic congestion location
is not the same between left
lane (to Ginza) and right
ane (to Haneda)

Viewer image
Dynamic: Traffic signal information, vehicle location

v The documents had created as result of the FOT.
v These documents are available via the website.
http://en.sip-adus.go.ip/rd/


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

~sS Result of the SIP-adus

DYNAMIC EN
MAP .
PLATFORM SERVICE

As at the end of March 201%, we have completed the initial preparation of data for 29,205 km of expressways and
highways across Japan and provide the data for a fee.
To deal with newly extended or altered roads, we have started preparing updated data

For ordinary roads, we assume that data preparation starts from densely populated areas.

Expressways and Highways

Across Japan

We have completed the initial preparation of data
for 26,205 km (link length) of expressways and
highways across the country, and have begun
providing this data for 2 fee since the end of March
2015. This data is now being used for highly
accurate navigation, ADAS and automated driving

applications by OEMs in and outside Japan. (The

data is provided via map data providers.) Total: 29,205 km
We have also started preparing data for

expressways and highways opened after our initial

data preparation set, and this data will enter the

market at the end of Septe mber 2019 (for

expressways opened before the end of March 201%)

We will also progressively update data for newly

extended or repaired roads.

v Created a company (DMP) to
produce base map.

v’ Start providing map data for
expressways and highways from

Mar. 2019. (total 29,205km)

v' Automated vehicle with DMP data
had already be released.

https://www.dynamic-maps.co.jp/en/index.html



2. Activities of SIP-adus

> Results of the 1st Phase
(2014-2018)

> The 2"d Phase of SIP-
adus (2018-2022)




verview of the 2nd Phase of SIP-adus

Roadmap for Establishing Traffic Environment Information:

The cooperative infrastructure system will be standardized and commercialized through the FOT by

establishing a test environment for utilizing dynamic information such as the traffic environment information,

etc. provided by the traffic infrastructure.

4 Realizing Society5.0
(implementation CPS*) Promote dissemination

vision

Building geographical space / maps
information market

Visualization of traffic
environment information and
social utilization

Utilization of traffic
environment information
and geospatial information
in multiple fields

2nd SIP

Collection and utilization of
vehicle probe information

Developing an
operating dynamic

traffic information
(Cooperative area)

Implementing

by cost

reduction of high-definition 3D cooperative

automated driving

Realization of smart mobility service /
logistics service

Achieve safe and smooth traveling
by prefetching information

Reducing traffic congestion
by traffic flow control

Accident reduction by

Dynamic map basic concept
Construction of static information

Establishment of such as traffic
static information

1st SIP

Cooperative control of
infrastructure and vehicle

V2X technology

merging

support Distribution real-

time information on

provision

infrastructure Signal information ’\ restrictions

FOT at Tokyo waterfront area

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

for dynamic information
distribution

CIT ~2018 ~2022

7 Jlil |

Ordinary road<L2> | By 2020 By around 2025

[Scenario for private car]

*CPS : Cyber Physical System | Expressway<L2:L3> IB 2round 2020 ~2| Expressway<L4>

11



<% Tokyo Waterfront City Area FOT

Test Participants:

For a wide variety of people including overseas OEM, parts and system suppliers, universities, research
organizations and venture companies.

Period:

1st stage field operational test (2019 t02020)
» Field tests of necessary cooperative infrastructure technologies to achieve level 4 autonomous

driving on freeways and ordinary roads.

2nd stage field operational test (2021 to 2022)
» Modifications to the cooperative infrastructure technologies that came to light in the 15t stage FOT

» Field operational testing for new R&D issues in preparation to establish a test environment for the
legacy cooperative infrastructure system

Schedule FY2018 FY2019 FY2020 FY2021 FY2022 |

First stage FOT Second stage FOT

Start of SIP
Phase Two

Test
Preparation —

Test

Preparation —

Cj)r " Participant
Jil recruitment
12

*There is the possibility the FOT will not take place during the Tokvo Olympics and Paralympics.
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;E}:.\gil'okyo Waterfront City Area FOT

Objective:

The purpose of the FOT and consensus-building is to create standardized specifications for how
information is delivered, how to link information and information delivery specifications by establishing a

test environment utilizing traffic environment information.

Link «*

Signal information

Ordinary roads|

’
L

Merging/ ETC gate support
information

—
e =

Highways | B

Lane level

> traffic information J)
Highways | .

High-accuracy 3D|",___'
maps =

Ordinary roads

Highways

ETC2.0 on-board
ITS wireless receiver  equipment
for signal information

/5 @.

ntr 2= KIATT S

V==
\ 7

(o) (o)

Field tests in
actual traffic
environment

*The technological topics may increase/decrease according to R&D progress

Verification Items

Information delivery specs

Information linking method
(Time /
positioning referencing model)

State of road-to-vehicle
collaboration

Delivery method
(Communications method)

13
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Test zone and Verification contents:

== Tokyo Waterfront City Area FOT

v' FOT will be performed in three different areas, envisioning three different scenarios.
v Test participants can participate in FOTs in one or more areas.

Verification contents

Waterfront City area

Haneda Airport area

Metropolitan Expressway
routes connecting Haneda
Airport and the
Waterfront City area, etc.
(including ordinary roads)

Impact assessment of cooperative
infrastructure system field test on Ariake
and Odaiba ordinary roads using a level
equivalent to SAE level 2 — 4 autonomous
vehicles and road traffic

Impact assessment of cooperative
infrastructure system field test in the
Haneda Airport zone with next-generation
city traffic ART (a level equivalent to SAE
level 2 / 4) using autonomous driving
technology and road traffic

Field operational test of cooperative
infrastructure system (merge assist and
ETC gate pass assist) on water front
highway using a level equivalent to SAE
level 2 — 4 autonomous driving cars and
impact assessment of road traffic
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r a OExpected installation points
Haneda Route - o H O for ITS wireless equipment
" O A for signal information
x ) 0 -
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Bayshore Route

Airport West
(Entrance)

! [Tokyo Waterfront City area ] (Proposal)

Merge assist and ~

ETC gate pass assist

# 4
Starting Point Rl TS /5
(Haneda) s |

G tial Authority

Haneda Airport
(Entrance)

International Terminal

Bus Stop

national map website)

[Expressway Connecting Haneda Airport with
the Tokyo Waterfront City, etc.] (Proposal)

% All signalinformation is V2I signalinformation : PTPS

[Haneda Airport Zone] (Proposal) L.4
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AISAN TECHNOLOGY CO.,LTD.
Valeo Co., Ltd.

SB Drive Corp.

Epitomical Limited

Kanazawa University

Continental Automotive Corporation
Saitama Institute of Technology
JTECT CORPORATION

SUZUKI MOTOR CORPORATION
SUBARU CORPORATION

Sompo Japan Nipponkoa Insurance Inc.

DAIHATSU MOTOR CO., LTD.
Chubu University
Tier IV, Inc

cr)r‘ T
> 4 J il

TOYOTAMOTOR CORPORATION
Nagoya University

NISSAN MOTOR CO.,LTD.

BMW Group

Hino Motors, Ltd.

Field auto Inc.

Volkswagen Group

Bosch Corporation

Honda Motor Co., Ltd.

Mazda Motor Corporation
MITSUBISHI MOTORS CORPORATION
Mitsubishi Electric Corporation
Meijo University

Mercedes-Benz Co., Ltd.

28 participants (31 May 2019) 15



Mobile network

GNSS

ITS wireless for ETC2.0
signal information -
[TS wireless £TC2.0

_ Receiver for
signal information

vehicle equipment

Mo

bile

communications
device

On-board test equipment

Output data

- Signal information

*Merge assist information and ETC gate pass assist
information

——

- Lane level traffic environment information

Vehicl

e outpu> Vehicle control

Viewer

Dynamic management system
(Position + acceleration and LTE)

High accuracy 3D map data

Equipment loaned to participants<—

*Loaning of software and data to participants such
as viewer software and high-accuracy 3D maps
Participants prepare the display equipment (PC)

—Equipment prepared by participants 16




TQ\;%*;\;;Tokyo Waterfront City Area FOT

—

Implementation Schedule:

FY2018 FY2019 FY2020
Jan. - March | April -June | July —Sept. | Oct.—Dec. | Jan.-March | April -June | July —Sept. | Oct.—Dec. | Jan. -March

. * % Start accepting participants (During Jan.)
Recruit % Stop accepting participants (During March)
Participants * Selection of test participants (End of March)

Field test participating WG (Scheduled to meet every other month)

Test Prep

| W\ 2 :Z__I___‘_S._I
-brimnt etc. Loan oftestlequment (Arlound October)l

¥ Initial map data delivery ¥ Updated map data delivery W¥Updated map data #2 delivery
(1st stage SIP map) (Currently coordinating) (Currently coordinating)

Utilize : .
Cooperative infrastructure autonomous driving test Traffic #Inreview
environment

FOT A A

Progress report ct End data A Data submission
as ent submission
|
pu Event, etc. @ S|P-adus Workshop ;ﬁ;";ﬁg?{mﬁ @ S|P-adus Workshop
?
e cly D
-J Ol

*There is the possibility the field operational test will not take place during the Tokyo Olympics and Paralympics. 17



3. Status of the international
collaborations




»\Status of the international collaborations

v' Actively participating standardization activities.
» ISO (TC204/WG3 and other WGSs)

> 1SO17572-4 (Precise relative location referencing profile) will be
published soon!

« SIP-adus is planning to use this standard at the FOT next year with
the concept of CRP (Common Reference Points).

» OADF (Open AutoDrive Forum) meeting
v' participate as a Steering Committee member

«  SIP-adus is thinking about using some OADF members’ standards
at the FOT

v Presentations, discussions on worldwide

2N > ITS world congress, AVS, etc.

= 19






