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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

When discussing transportation systems, much attention has been paid to safety, comfort, impacts on
the environment and energy efficiency. The use of probe data (specified in ISO 22837) is a key factor in
dealing with the above issues.

Probe vehicle data are collected through various vehicles in an ITS system, but the data are typically
used only for a specific application by the service provider. To boost efficiency, it is recommended that
the vehicle probe data be shared by various service applications through common databases.
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It i§ noted that this document does not prescribe a physical communication medium for tr
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In dddition, this document focuses only on the framework for vehicle probe data sharing use

rent probe vehicle systems collect and use data, but do not share data with other I
lications. Vehicle probe data are valuable for all related services and limiting the use o
ithin one service only ought to be avoided for efficient data use. Sharing probe data-amc
iders enhances quality of service, as the probe data collected through thegsehsors
rces can be utilized by other service providers.

in example, shared common database can be used for new services, suchds.an advanced 1

hy other new services can be added as the number of CAV (conhected and automat
"eases.

s document describes probe data sharing use cases so thatadditional service can be de
[ring probe data collected by various probe vehicle systems.

50 21217 and support application protocols specifiedin other standards. Examples of sucl

7ices specified in ISO/TS 17429. The service architecture classifies ITS services includi
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Intelligent transport systems — Use cases for sharing of
probe data
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form for smart city instantiation. When modernizing a city towards a smart city, iths
information flows across various fields, such as transportation, healthcare, enetgy,
er government services, to be effectively managed and shared. Despite efforts fiom m
grating all databases related to all services has proven to be a cumbersome,task. Ong
he lack of a systematic way that can be modelled for data sharing. The ITS data sharing
icle probe data can serve as the basis for instigating this type of work~To elaborate h
be data work can be applied to achieve this objective, this document:

gathers use cases and examples of vehicle probe data sharing around‘the world, and
provides use cases for data sharing that are appropriate for smart city ITS mobility solut

examining these use cases and current and planned data'sharing practices around the
ument demonstrates how this mechanism can help implément many smart city applicati

5 document also shows that by combining the vehicle probe data with roadside sensot
er important public and private data sources, the(services can be operated more effective

a collection methods and data or information provisioning are beyond the scope this
cifically, this document does not describe-items related to the vehicle probe data collect
icle probe data provision activities as spécified by other existing standards such as ISO 1
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Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14812, ISO 19414, 1SO 22837,

ISO

24100 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

1y

Under preparation. Stage at the time of publication: ISO/DTS 14812:2021.
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31
data sharing

activity between two or more service providers where the data can be combined and processed to

create data for new application services

4 Use cases for the probe vehicle systems data sharing framework

4.1 The conceptual framework for vehicle probe system data sharing

be used'fq

However,
specific ap

ost likely, the vehicle probe data collected by one ITS systems can only

ownership and privacy protection need to be taken.into consideration as high priority issues. Pr
need to be gathered from sources applying proprietary means. Some service providers
consider that such data bear much value and can be reluctant to grant the access to those data fre
Furthermqre, some probe data can be associated-with an individual and needs to be specially protec
according to personal privacy protection regulations.

This documment describes useful use cases for sharing vehicle probe data and provides useful examj
currently wised and planned around the world. This document provides role model descriptions of d
sharing onlly, and does not cover datacollection, nor data provision.

plication by the service provider and are not shared among other applications. In eXploiti

uld
hse.

all
ata
the
ces
h to
ese

ata
obe
can
ely.
ted

bles
ata

The conceptual framework of¢hevehicle probe system, as shown in Figure 1 below, depicts the relations

among stakeholders, such @s;a service provider, vehicles including connected and automated vehi
(CAV), roaflside systems@nd the roadside operation authorities. The key is to have a common databh
so that all the service.data, regardless of their origins can be fed and stored in the common datab
Since the implementation of such a framework for probe data systems can vary, the framework depid
in Figure 1 is for reference only and cannot include all the stakeholders and outlines of their roles.
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Application services

Service
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As s
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Roadside

Vehicles
Including CAV

authorities

Figure 1 — Referénce vehicle probe system framework

hown in Figure 1, the service provider, through the pre-provision process, requests vehicl¢ data from

hicle and the vehicle provides'vehicle data to the service provider accordingly. The servig

e provider

stores data into the database ‘and executes application services with the support of the databgse, and the

processed information of-those services are provided back to the vehicle. Likewise, the servig

can

datp from the vehiclethrough a road authority. In such a case, the vehicle data are collected b
senisors and passéd to the road authority. Data collected through other roadside sensors g
collected by thetoad authority. The road authority can then aggregate those data and send t
seryice provider. In return, the service provider can provide the processed valuable informd
road autherity.

4.2

e provider

exchange information with road authorities. In some cases, the service provider can collect probe

Concept of data sharing of vehicle probe data

y roadside
an also be

hem to the

tion to the

Although a common database can help the service provider improve its operational efficiency in its
service realm, the real benefit to a probe vehicle system can be further amplified only if multiple probe
databases in the probe vehicle system are also shared. Figure 2 provides a conceptual view of how
multiple databases are shared in a probe vehicle system. The databases shown on the left are the ones
associated with each service provider, such as probe service and other services.
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creation and realization of additional new application services.

ISO/TS 21
in general
exchange h
in ISO/TS
specified i

city

Service
provider C

ces
Service
provider D
bervice provider A database has vehicle probe data as per ISO19414.
bervice provider B database has vehicle probe data from cemmercial vehicle of TARV as per ISO 15

bervice provider C database has public transport data‘as per ISO 17185.

bervice provider D database has traffic management centre data as per ISO/TS 19468.
Figure 2 — The conceptual view.of data sharing in a vehicle probe system

Fom TMC (traffic management centre) in Figure 2 includes examples of currently availg
rity's traffic data.

obe data among currént service providers and additional service providers enables

b38.

ible

the

| 77 and 1SO/TS 21184 cover secured access to sensor and control networks of ITS stations

A standardized data format based on standardized data types is specified to enable d
etween ITSskations and ITS applications. Secure certificate-based Access Control is speci
21177, combined with ISO/TS 21184 using configuration data. Required data models
n ISO/TS21184.

ata
fied
are

4.3 Pro

be-data charing benefits

4.3.1 Introduction

The observations detailed in the following subclauses can be derived through probe data sharing.

4.3.2 Benefits of data sharing

Through the shared common database, where maintenance service is maintained as an advanced
service and various functions including the Internet connection can be used, the opportunity to use the
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data sharing function has become a common use case for smart city solutions. The merit of this data
sharing function can be summarized into the following two points:

a) Easy exchange of data — Data can be converted into common data format and exchanged quickly
and reliably without going through the store and distribute processes. In addition, it is possible to
apply various security settings, such as setting access rights for the users for each data element,
which can enhance data security.

b) Simple management of data — As data can be managed centrally, data management is simplified. In
addition, there can be minimum time lag while updating the data.

4.3|3 Model of data sharing function

To yise the data sharing function among service providers, it is required to set up users|and user groups
accprding to the role of the users and the controlled accessible data.

As shown in Figure 3, users often have multiple roles, and consideration needs to be given to the
grouping method and security setting.

Service provider A

Vehicle probe |«—/

data

Servigeprovider B

Roadside

<— | \"Service provider C
sensor data

Figure 3 — Multipleroles of users (service providers)

4.3|14 Standards

Exipting probe data standardsand sharing policy standards already defined by the local authority can
be itilized.

4.3|5 Applicability-of data distribution technologies

ISO/TR 23255 can'be used as reference document.

4.3l6 Metadata

Metadata' sharing policies already defined by the local authority can be utilized.

4.3.7 Storage and access

General storage and access to shared data integration already defined by the local authority can be
utilized.

4.3.8 Data ownership and IPR

Clear guidelines already defined by the local authority can be utilized for identifying data ownership
and licencing, including IPR, of probe data, supporting data and processing tools.

© IS0 2021 - All rights reserved 5
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4.3.9 Challenges

There are several challenges which need to be analysed and solved when deploying probe data sharing
among multiple service provider entities:

— Itisimportant to define the rules regarding data storage to respect data privacy.

— The entity in charge of maintaining and processing the collected probe vehicle data and its liability
need to be defined.

— The governance rules for such an entity need to be defined.

— Decisipn-making on the policy needs to be done, whether it is a centralized entity framework.pr a
cloud framework that can be completed through multiple decentralized entities.

5 Defirlition of service domains utilizing shared probe data

5.1 Gengral

Sharing of| probe vehicle data among current service providers and additignal service providers fcan
support tlr, implementation of new service applications needed for smarf.city services. For example,
data sharing could eventually be implemented to satisfy infrastructure assessment needs and to
improve s3fety within cities.

Possible sqrvice applications can include:
— criticall safety information provision,
— safety|driving support,

— infrasfructure planning,

— dynanpic traffic management,

— trafficjrule enforcement,

— dynanpic map updates, and

— emergency evacuation suppert:
Where applicable, probe datasharing definitions already defined by the local authority can be utilized.

For deployjment, furthefresearch or development of data sharing is recommended.

5.2 Refgrenced-target use cases

5.2.1 General

ITS service applications largely rely upon the big data collected through the applications and services of
a smart city that are held and maintained by a smart city data management entity. Those ITS services
can be grouped into two categories: the services provided by jurisdiction or the road operator; and
the services by the public and private service providers. The applications offered and managed by
the jurisdiction or the road operator can be classified in four groups as “infrastructure operation
management”, “traffic management”, “road traffic operation management” and “enforcement”. The
applications provided by the service providers can be offered through public or private sectors. The

classification of an ITS service and applications can be shown in Figure 4.

6 © IS0 2021 - All rights reserved
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Infrastructure
operation management
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’
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\

Traffic management

Jurisdictions/Road

authority Road traffic operation

FRaRaEeReRt
\. J
( )
Smart city Big
Data Enforcement Veh
Management ped

entities \ )
( B\
Data aggregators Service providers ITS applicatiod
(A public and private services
\. J

Figure 4 — Classification of smart city ITS sérvice and its applications

Nuinerous emerging ITS service applications for smart'city deployment have been growing

rec

ent years. The following list provides examples ofthose applications:
Traffic management applications to ease traffic congestion and maintain safety in urban
Road traffic operation applications to realize efficient and safer use of infrastructure
EFC support for Urban-ITS traffic management to realize dynamic road pricing
Weigh in motion to ease heavy goods transport vehicles
Dangerous goods/hazardous materials transport management to enforce geo-fencing
Disaster informationprovisioning systems for safer and more timely evacuation activiti
Infrastructure services applications for efficient and automated maintenance works

Access conttelin urban areas to control vehicle entry to certain areas

provisioning for safer and more efficient traffic flow in the urban area

Users
cles/bicycles/|
pstrians, etc.)

rapidly in

areas

Traffic\signal (SPaT-MAP): signal phase and timing, and road topology message information

le shutout

[law enforcement applications for regulated freight vehicles such as overloaded vehiq

from certain urban areas
Remote digital tachograph monitoring to maintain safe freight transport vehicle movem

Heavy vehicle air quality controls and geo-fencing in certain urban areas

ent

Emission control of vehicles entering certain urban areas to enforce geo-fencing in certain areas of

the smart city

Autonomous vehicle applications such as monitoring, emergency controls, override
regulated information provisioning

Urban/suburban/expressways mobility modes-specific safety information provisioning
monitoring

© IS0 2021 - All rights reserved
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twin in the cloud and provisioning of safety information

Electronic fee collection from services such as parking, event admission, car sharing

Vehicle remote maintenance applications such as over the air software updates

management

Dynamic map management including probe data collection, data aggregation, managing digital

Freight vehicle management applications supporting efficient and safer transport fleet operations

Electric vehicle charging applications such as booking, monitoring and fee collections with security

Fuel c4

Intelli

inform
Public

Taxi f
safety

Dynan
vehiclg

Touris|

Bicycl
provis

Major use
future one
each refersg
as a standa
depends o]

The examp

522 In

The use ca
infrastruc
maintenan

Car sharing management including booking, matchmaking between user anddriver, sa

11 vehicle charging applications like those previously mentioned

pent parking such as an automated valet parking supporting system

jation provisioning
transit information provisioning to users on timely and dynamic real time basis

eet management applications such as booking, matchmaking between users and driv|
information provisioning

nic map-utilizing service applications for automated driving buses, shuttles and fre
s for efficient and safer operations

t information/advice provisioning service applications’for inbound users

e /motor cyclists' ITS service applications such*as vulnerable road user safety informat
ion services

cases and business cases for smart city ITS service applications, currently available

s are shown here for information only."The example uses cases shown in this document
bnced with a URL link information; ligwever, there is no intention to promote those use c4
rd but for references only. Furtherjapplications can be expected to be developed in the fut
1 how the smart city ITS regulators can implement their initiative with the local governm

le use cases are grouped according to the classifications shown in Figure 4.

frastructure operatien management

ses that fall intoythe “Infrastructure operation management” category shown in Figure 5
ure service<applications focusing on service vehicle operational efficiency and automd
ce.

Infrastructure
operation management

ety

Ers,

ght

ion

hnd
are
ses
ure
bent.

are
ted

NOTE

maintenance works. Examples can be found at: https://www.e-nexco.co.jp/en/activity/safety/.

Figure 5 — Infrastructure operation management use case

Infrastructure operation management services applications are effective for efficient and automated

In this case, road maintenance service vehicles operations, such as a snowplough dispatching operation,
become safer and more efficient with proper monitoring and controlling from adding back-office
management.
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.3 Traffic Management

The “traffic management” use case (see Figure 6) can be applied to all vehicles, freight vehicles, and
automated vehicles.

For]
urb

For

control, override command and regulated information provisioning are effective.

EF(
Th
1)

2)

3)

— N
All vehicles
§ J
( ] s N
Traffi maﬂagemnnf L 'gkc» hicl
J 4 J
s N
Automated vehicles
— \ J

Figure 6 — Traffic management use cases
all vehicles, traffic management applications to ease traffic €ongestions and maintail
an area are effective.

automated vehicles, automated driving vehicle support applications such as monitoring,

support for Urban-ITS traffic management is effective for realizing dynamic road pricin
examples include:

Traffic management applications to eaSe traffic congestion and maintain safety in urba
which the smart city ITS traffic centre monitors traffic conditions and controls both {
road signs to ease traffic congestiop.

EFC support for smart city TS traffic management to realize dynamic road pricing, in
smart city traffic centre eontrols traffic by changing toll fees dynamically to divert tr
to other road networks: I’ such cases, the traffic centre also provide feedback to toll o
adjust toll fees to maintain the quality of service (QoS) of the toll road operations.

An example canrbefound at: https://www.e-nexco.co.jp/en/activity/safety/.

Autonomou$S-vehicle support applications, which monitor road conditions, assist
control, respond to override command and update regulated information provisioning.
exampleythe automated driving vehicle relies mainly on its own sensor data, but the s
can be‘increased with support from the infrastructure.

h safety in

bmergency

A

n areas, in
ignals and

which the
affic flows
herators to

bmergency
In such an
afety level

Example can be found at: https://medium.com/davnetwork/an-open-network-of-alitonomous

-vehicles-could-solve-the-last-mile-problem-cda15f6a09d5.

5.2.4 Road traffic management

The road traffic operation management use case is shown in Figure 7. The road traffic operation
applications improve the efficiency and make it safer to use the infrastructure by allowing the road
authority to control the traffic volume of the road, especially on the expressways.

©IS

Road traffic operation
management

Figure 7 — Road traffic operation management use case
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Road traffic operation management applications are effective for realizing efficient and safer use of
infrastructure.

They are normally implemented through controlling the volume of the vehicles entering the road with
ramp metering.

An exampl

e can be found at: https://www.e-nexco.co.jp/en/activity/safety/.

5.2.5 Enforcement

Enforcement is a broad subject for smart city ITS. This subject can be further divided into

categories

For all veh

For freight
hazardous
for regulat

Applicatio
movement
vehicles er

The use ca
1) Accesq
enford

An ey
-secur

enforcement for all vehicles and enforcement for freight vehicles as shown in Figure 8,

—

All vehicles

Enforcement -

Freight vehicles

Figure 8 — Enforcementaise cases

cles, access control in urban areas to enforcé’vehicle entry to certain areas is effective.

vehicles, weigh in motion (WIM) to ease heavy goods transport vehicles, dangerous goo

ed freight vehicles such as overlgaded vehicle shutout from urban areas are effective.

heavy vehicle air quality ¢ontrols and geo-fencing in urban areas and emission contrd
tering urban areas to enforce geo-fencing in certain areas of the city are also effective.

Ses include:

control in urbah areas to control vehicle entry to certain areas, in which the smart city
ement controls the traffic volume by controlling the access of each vehicle to the city cent

ample—ecan be found at: https://constructionreviewonline.com/2014/12/vehicle-acc

(WO

ds/

materials transport management to;enforce geo-fencing and law enforcement applications

s such as remote digital tachograph monitoring to maintain safe freight transport vehjicle

I of

[TS

€SS

ity-systems/.

2) Emiss

onZcontrol of vehicles nhfpring urban areas hy nnfnrring gpn-Fpnring in restricted area

of

the city, in which the smart city ITS enforcement centre monitors and controls the traffic volume to
keep the air clean near the city centre.

An example can be found at: https://news.mit.edu/2019/lightweight-vehicle-electric-emissions

-0826.

3) Weigh in motion to ease heavy goods transport vehicles, in which the smart city ITS enforcement
agency monitors or detects overloaded vehicles to keep road traffic safe.

An example can be found at: https://www.g-free.com/products/high-speed-low-speed-weigh-in

-motion/.
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Dangerous goods or hazardous materials transport management to enforce geo-fencing, in which

the smart city ITS enforcement agency monitors and controls the vehicles carrying

dangerous

goods or hazardous cargos and keeps those vehicles from entering city centre for safety reasons.
Furthermore, by monitoring those vehicles, the first responders can be despatched timely to the

accident site in case of emergency.

An example can be found at: https://aittraining.com.au/event/licence-to-transport-

dangerous

-goods-by-road-tlilic0001-6/.

Law enforcement applications for regulated freight vehicles such as overloaded vehicle shutout
from smart city ITS area, in which the smart city ITS enforcement agency monitors or controls the

6)

7)

5.2

Th
Fig

speed, size and load of the vehicle to keep the road traffic safe.

An example can be found at: http://www.vanjee.net/news_detail/newsld=436.htmi.

Remote digital tachograph monitoring to maintain safe freight transport yehicles mo
which the smart city ITS enforcement agency monitors or controls the commercial V
ensures the operator of the vehicle conforms with the regulations andJaws, such as n
minimum resting time, to keep the road traffic safe.

An example can be found at:

https://www.aplicom.com/services/remote-download-of-digitdl-tachograph-data/.

Heavy vehicle air quality controls and geo-fencing in smart city areas, in which the smz
enforcement agency monitors or controls the emissioniof the monitored heavy vehicle to
polluting vehicles out of the city.

An example can be found at:

vement, in
ehicle and
aintaining

irt city ITS
keep high-

https://www.researchgate.net/institution/Sterlitech Corporation/post/5b3e8di8035e538

1f432c43ed_Monitoring PM25 for Air Quality Control.

6 The role of service providers

role of service providers, public or private, can be examined in the four categories aj
ire 9.

t shown in

©IS

02021 - All rights reserved
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Figure 9 — The role of service proeviders

cles, the following applications are effective:
br information provisioning systems for safé’and more timely evacuation activities,

signal (SPaT-MAP): signal phase and-timing and road topology messages informat
ion for safer and more efficient traffi¢flow in urban areas,

suburban/expressways mobility-modes-specific safety information provisioning and trg
bring,
1 the cloud and provisioning safety in formation provisioning to the vehicles,

nic fee collectionfrom services such as parking, event admission, car sharing, vehicle ren
enance applications such as over the air soft updating, intelligent parking such as autom
arking supperting systems,

hring management including booking, fee collection, battery monitoring and maintenancg

— dynanllic map-utilizing service applications for automated driving bus, shuttle and freight vehi

ion

ffic

ital

ote
atic

h
)

Cles

for efflcient and safer operation

For freight vehicles, freight vehicle management applications supporting efficient and safe transport
fleet operation is effective.

For EV/FCV vehicles, electric vehicle charging applications such as booking, monitoring, fee collection
and security, and fuel cell vehicle charging applications similar to EV are effective.

For public transit users the following applications are effective:

— public

transit information provisioning to users on a timely and dynamic real time basis,

— taxi fleet management applications such as booking, matching between user and driver, and safety
information provisioning,

12
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— tourist information/advice provisioning service applications for inbound users,

— bicycle/motor cyclists' ITS service applications, such as vulnerable road user safety information

provisioning services.

The examples used to examine the role of the service providers are as follows:

iy

2)

3)

4)

5)

6)

7)

© IS0 2021 - All rights reserved

Disaster information provisioning systems for safer and more timely evacuation activities: the

service provider offers information needed to the vehicle in case of emergency and instr
the vehicle to evacuate from the disaster area.

uctions for

A 1 1 £ 1
Al CX4IIIPIC CAdIT DT TOUIIU dt.

https://www.e-nexco.co.jp/en/activity/safety/.

Traffic signal (SPaT-MAP): the signal phase and timing and road topology meSsages information

provision for safer and more efficient traffic flow in smart city ITS areas: thefservice proy
traffic signal timing information to the vehicles to help maintain the vehicle*emission ley
to assist a safe driving behaviour for the driver.

An example can be found at:

Urban/suburban/expressways mobility modes-specific safety information provisioning
monitoring: the service provider offers mobility-specific safety information to each ¥y
monitors vehicle behaviour to keep the city centre safe.

An example can be found at:

https://www.meti.go.jp/meti_lib/report/2045fy/000326.pdf.

Dynamic map management including qprobe data collection, data aggregation, manag
twin in the cloud and provisioningsafety in formation provisioning to the vehicles:
provider collects vehicle probe data,updates the dynamic map at the centre and monitor
the digitally structured infrastructure platform (also called the “digital twin” or the “t
traffic”) so that the servicesproevider can provided specific safety information to each Y
timely manner.

An example can be found at:

https://itsforum.grip/Public/E3Schedule/p31/Cellular_system_E201906.pdf.

Electronic feevcollection from services such as parking, event admission, and car sh
service priovider monitors vehicles entering the parking facility, event facility, or a g
facility\{can be road curb side) and collects fees from the users of those services.

Anfexample can be found at:

ider offers
rel low and

and traffic
ehicle and

ing digital
he service
s traffic on
win of real
rehicle in a

laring: the
ar sharing

https://vietnamnews.vn/society/421719/Caav-proposes-to-halt-airport-tee-collectio

n-for-cars

.html.

Vehicle remote maintenance applications such as over the air software updating: t

he service

provider provides remote maintenance services to the vehicle users by performing software

updates when the vehicle is idle.
An example can be found at:

https://link.springer.com/chapter/10.1007/978-3-319-66972-4 _12.

Intelligent parking such as automatic valet parking supporting systems: the service provider
provides automated valet parking services by monitoring and controlling each vehicle parked

13
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8)

9)

10)

11)

12)

13)

14)

14

inside or in a nearby area to the parking facility. Verifying user rights and payment process are
included in the service.

An example can be found at:

https://www.youtube.com/watch?v=dfnHGPGv5AU.

Car sharing management including booking, fee collection, battery monitoring and maintenance:
the service provider provides service information required for car sharing applications to the car
or ride sharing service entity and to the car share users for booking confirmation, fee collection,
and issuing of receipts.

An example can be found at:

https:}/global.toyota/en/detail /14097157.

Dynamic map utilizing service applications for automated driving bus, shuttle and(freight vehigles
for eff]cient and safe operations: the service provider monitors and controls the automated vehitles
and records the status for passengers, goods for an efficient and safe operatiof:

An exdgmple can be found at:

https:J/www.researchgate.net/figure/An-illustration-of-the-automated-buses-demonstrated-in
-La-Rdachelle_figl 304530355.

Freight vehicle management applications supporting efficient and safe fleet operation: the seryice
provider monitors freight vehicles by collecting vehicle prohe'data and provides safety information
to thevehicles. A vehicle owner can monitor and controlthe routes and monitor the surroundings
of the fehicle to maintain efficient pick-up or drop-offischedules and safety for both the driver and
the gopds.

An example can be found at:

https://www.ieiworld.com/smart-transpoxtation/jp/fleet-management-solution.php.

Electr|cvehicle (EV) charging applications, such as charging stall booking, monitoring, fee collection
and sgcurity: the service provider offers an EV user the availability and status information offthe
charging facility for timely bookingand use.

An exgmple can be found at:

https:f/www.dreamstithe<Com/hands-holding-smartphone-charging-app-electric-car-recharging

-batteries-modern-vectet-illustration-autonomous-plug-image147182505.

Fuel c¢ll vehicle (EE€V) charging applications: the service provider offers a FCV user the availability
and status infermation of the charging facility for timely booking and use.

An exgmple ‘can be found at:

http://Targe.stantord.edu/courses/ 2016/ phZ240/moK1/.

Public transit information provisioning to users in a timely and dynamic real-time basis: the service
provider provides timely, real-time public transit information to the users for a stress-free use of
public transit service.

An example can be found at:

https://www.rambus.com/blogs/well-always-have-paris-but-not-the-metro-ticket-2/.

Taxi fleet management applications such as booking, matching between user and driver, and safety
information provisioning: the service provider offers the taxi user service which provides users
the information to support a timely booking and use. The owner of the taxi fleet can perform easy
and efficient management. A driver can pick up or drop off users by using the information provided

© ISO 2021 - All rights reserved
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by the matching service for accuracy in both the persons and locations provided by the service
provider.

An example can be found at:

https://www.sintrones.com/fleet-management.html.

15) Tourist information or advice provisioning service applications to visitors: the service provider
provides the inbound tourists the information or advice provisioning service which provides users
the information needed for their timely touring activities.

A 1 1 £ 1
All CX4IIIPIC CAdIT DE TOUIIU dt.

https://ecbonist.ecbo.io/en/ecbo_cloak _usersegments_for owner/.

16)| Bicycle or motor cyclists' ITS service applications, such as vulnerable road usersafety information
provisioning services: the service provider provides safety information to the bicycle or motorcycle
users in a timely manner. Vehicle or infrastructure sensor data are used,and*V2X communication is
indispensable for this service.

An example can be found at:

https://roadsafetyfacts.eu/what-role-do-road-users-and-infrastructure-play-in-improving-safety/

6 [Data sharing use cases

The actual data sharing use cases provided by several countries are shown in Annexes|A to F for
refe¢rence.
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Annex A
(informative)

Japan use case

The data sharlng use case shown 1n thls annex and deplcted in Flgure A.1 was prov1ded by ]apan s HIDO

(Highway

in Japan uging a probe data system called ETC2 0 which is currently deployed Its probe Vehlcle d

are used

between the traffic control system and the probe vehicle data system is necessary.

This is an
Japanese)

http://www.nilim.go.jp/lab/bcg/kisya/journal/kisya20180119.pdf

br an automated driving vehicle merging support safety application service. Data shaj

bxample of an information provision service. Further details on the service,are available
at:

NOTE 1

NOTE 2
antenna.

NOTE 3

16

Vehicle probe data in the main line are collected through a DSRC- [2V antenna at the roadside.

Main line traffic/infrastructune information is provided to the merging vehicle through a DSRC

The objective is to support automated driving vehicles in merging into main line traffic safely.

Figure A.1 — Vehicle merging support use case

ion
ata
ing

12V
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Annex B
(informative)

Australia use case

The data sharlng use case descrlbed in this annex was prov1ded by the ARRB (Australlan Road

]« L _ n

ablished by

AR {B on 2019 04 10 under the title "DIRDC FREIGHT DATA REQUIREMENTS STUDY INSTITUTIONAL

ARRANGEMENTS”. The reportis available at:

https://imovecrc.com/wp-content/uploads/2019/04 /Appendix-D-DIRDC-Freight-Data-Re

uirements

-Study-Institutional-Arrangements.pdf

The purpose of this report is to consider how datasets and information xelated to Austra

lia’s freight

supply-chain industry could be collected, hosted, and disseminated-and under what governance

arrpngements.

© IS0 2021 - All rights reserved

17


https://imovecrc.com/wp-content/uploads/2019/04/Appendix-D-DIRDC-Freight-Data-Requirements-Study-Institutional-Arrangements.pdf
https://imovecrc.com/wp-content/uploads/2019/04/Appendix-D-DIRDC-Freight-Data-Requirements-Study-Institutional-Arrangements.pdf
https://standardsiso.com/api/?name=92ee091d55fa26fd10c271020ee92493

ISO/TR 4

286:2021(E)

Annex C
(informative)

Singapore use case

The data sharing use case highlighted in this annex is called “Use of Dedicated Short-Range

ChDCoY D

Communi
provided b

Reference

y the Singapore LTA (Land Transport Authority).

documents concerning this use case are as follows:

43 L £, Isa-E, 3 N 3 ] 4+ At Yaolial L2 <
ALIUIT LJI\\JJ DUTACUILIS 11Ul IIITUT IIIAUIVUIT  DISOSUIITNIIIAlIvIl U AULUINIVITIUUS VUCIIIUCITO allyu \,as

— https:

— https]

/www.lta.gov.sg/content/Itagov/en/newsroom/2018/3/2/testing-of-ftrture-trafffic
-management-systems-commences-at-major-traffic-nodes.html

//www.imda.gov.sg/-/media/imda/files/regulation-licensing-ahd-consultations/ict

-stand|

ards/telecommunication-standards/radio-comms/imda-ts-dsrc.pdf

— https:

/www.itu.int/en/ITU-T/extcoop/cits/Documents/Workshop201707-Singapore/010%20-

%20A

an-Quek-Singapore%20Autonomous%20Vehicle%20Initiatize%20(SAVI).pdf
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