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Use Cases for Automated Driving Systems (1)
Action of red vehicle against merging vehicle
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Use Cases for Automated Driving Systems (2)
Right turn at intersection
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Key Requirements for ADS

v'Lane-level Location Referencing
v'Road Environment Recognition
...called as “Digital Infrastructure”

DI=Digital representation of road environment required by Automated Driving
Systems, C-ITS, and Advanced Road/Traffic Management Systems

v'Highly precise and highly up-to-date
digital map + dynamic information
iIncluding 3D-image
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ldeas for Digital Infrastructure

v'Local Dynamic Map for C-ITS (SAFESPOT, EC)
...short range, vehicle-centric

v'Dynamic eHorizon for ADS (Continental AG)
...short to middle range, cloud sourcing

v'Dynamic Map for ADS (sIP-adus, Japan)

...short range to wide area, vehicle+center,
cloud sourcing
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Scope of SIP-adus (2014-2018)

Cross-Ministerial Strategic Innovation Promotion Program
Innovation of Automated Driving for Universal Services
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Dynamic Map Concept (1)

Advanced road traffic information database
(=digital infrastructure) for all vehicles | i keq layers
Update timing

Dynamic (f< 1 Sec’)
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*Source: SIP-adus, Advanced Map Task Force

Information through V to X

 surrounding vehicles

» pedestrians
* timing of traffic signals

Traffic Information

e accidents
« congestion
* local weather

Planning and Forecasting
« traffic regulations

» road works

» weather forecast

Basic Map Database

« digital cartographic data

* topological data with road
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D¥namic Map Concept (2) _
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Dynamic Map Concept (3)
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Roles of Dynamic Map (1)
v at Dynamic Map Center (DMC)

v' To keep traffic situation up-to-date at entire city level
v' To generate semi-dynamic and semi-static information

v" at Delivery Center (DC)

v To deliver specific information to specific vehicle
v' To deliver semi-dynamic and semi-static information to vehicles

v" at Vehicle ITS Station

v To provide specific vehicle(s) with specific information within limited area
(intersection, merging section,...)

v" To provide vehicle(s), DC, and DMC with dynamic information
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Roles of Dynamic Map (2)

v'Wide-area perceivable capability allows

Dynamic Map (Center) to play way more
considerable role in Advanced Road/Traffic

Management Systems in addition to ADS
and C-ITS

v'To increase supportive stakeholders
v'To reinforce business models
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Requirements for Dynamic Map Standardization

v'To enable unified process of static/
dynamic information at centers and
vehicles to make various APs compatible
among DMC, DC and Vehicle ITS Stations

v'First priority area is to standardize
Identical data model for static/dynamic
Information in Dynamic Map at DMC, DC,
and Vehicle ITS Stations -> See next slid?2



Scope of New Work ltem
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Schedule/Title of New Work Item

v’ Approval expected in next spring
(2017)

v IS publication expected in 2020
v' Tentative title: Map database
specifications for applications of ADS,
Cooperative ITS, and Advanced
road/traffic management systems
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ISO TC204 WG3
Standardization Activities for ADS and C-ITS

Under development:
v'PWI 20524: Geographic Data Files 5.1

v'To specify map feature, attribute, and relationship for Automated
Driving Systems (ADS), C-ITS, and Multi-modal Navigation (IS in
2018)

v'PWI 21718: Spatio-temporal Data Dictionary
v'To assemble data dictionary covering ADS and C-ITS (TR in 2017)

v PWI 17572-4: Lane-level Location Referencing
v'To develop new LR methodology enabling “Which lane?” for C-ITS
and “Where in lane?” for ADS (IS in 2018)

*PWI=Preliminary Work Item 15



“Geographic Data Files 5.1” (PWI 20524)
SIP-adus use-cases identified 34 static map features

guardrail rubber pole road illumination

o /

traffic signal

target position
(center position of box)

g

targe bird's eye view

bird's eye view

lane link




“Geographic Data Files 5.1” (PWI 20524)
Belt Concept for ADS and C-ITS

Belt areas, such as lane belt, carriageway belt and PEA, can be
determined by physical features and painted features.

N

road ShOUld_e_rrS -~ PEA(Potential Evading Area)

ecurb
-sidewalk ~ | Carriageway belt
eguardrail
side ditch - Lane belt
etc.




“Spatio-temporal Data Dictionary”
(PWI 21718) for ADS and C-ITS

To assemble data dictionary which describes static and dynamic
data
— Targeting Technical Report (2017)

data message / data set / data module / data frame /
data element / common attribute

dymamic  static

definition and description of data contents

definition of data content by XML schema

authors who published the reference documents

normative reference

other information 18



“Lane-level Location Referencing”
(PWI 17572-4) for ADS and C-ITS

To develop new LR enabling “Which lane?” for C-ITS and
“Where in lane?” for ADS

Common Reference Point = CRP
-Virtual Digital Infrastructure-

(2) Percentage of geometric distance
en CRPs and offset:

CRPO1 -
~~~~~ I
-~
(1) Differences oo
I Q, ‘s~~
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n

from CRP:
Ax, Ay, Ah

from CRPO1 included!

Anyone or combination of 2-type locations:

(1) Differences (A) from CRP
(2) Percentage of geometric distance between CRPs and offset

*Source: Professor Nakajo, Tokyo University
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FYR: Full Set of WG3 Work Items

under development=in red (with target year); published=in black (with publication year)

ISO 17572: Location Referencing (2008) (2015)

PWI 17572-4. Location Referencing — Part 4: Lane-level LR (2018)
NP/CD 17572-2: Location Referencing — Part 2: Pre-coded LR (2016)
NP 19297-1: Shareable Geospatial DBs — Part 1: Framework (2017)

Map Center Service Center Vehicle ITS Station
: N121718: Spatio-temporal Data Dim
DI t llectié N Navi application
.d:tg EZit?ﬁg:?n Server application C-ITS application
ISO 24099: Navigation Data o IAS\IgI 1275897
Delivery (2011) QQ} ( )
ISO 14296:

Service
Center
DB

.................

C-ITS (2016)
|

— LDM

TS 17931:

(2013)

ISO 14825: Geographic Data Files (2004) (2011) TS 20452: Physical Storage

PWI 20524: Geographic Data Files 5.1 (2018)

Format (2007)
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Large Scale Verification Test for ADS

Expected time frame for the commercialization of
automated driving systems on highways, etc

Present condition | 2017 to 2018 Until 2020 Aimedbst Zagge"i“g

Level 2 = Level2: Following driving + |-y 0 01 PUE ’
automation of Hghways | atomated lane change, etc verification by

. companies
two functions i , _ Driving on publi

Level 2: Semi-autopilot roads under

out of (Automated driving mode in | erification by

. limited section) .
acceleration, companies

i Level 3: Autopilot
Eteir..lng’ and .(A%t'to.T%ted dtUVlr)]g mode Institutional investigation and review launched
raking in limited section :

*Large scale verification test for Dynamic Map, HMI,
security, pedestrian, etc. on public roads

*Source: Public-Private ITS Initiative, Roadmap 2016 (May 20, 2016)



Any questions?

|shibata@drm.or.|p

*Source: ERTICO 22



