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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

This part of ISO 13184 specifies the requirements of a real-time decision support system for guidance
information, designed to enhance mobility and vehicle safety and to provide a parking guide service
using personal ITS stations. The purpose of the system is to transmit guidance or warning messages to
drivers and pedestrians in real time, enhance the user’s convenience, and avoid congestion in parking
facilities by preventing accidents and enabling easy parking.

In addition, an application level guidance protocol for crossroads, safety warning and parking bay

g
St

—

lidance services between roadside ITS stations, installed at the road side, and USers pers
ations, is defined.

his part of ISO 13184 considers a protocol, which covers all subjects related to traffic safety;, i
pdestrians and vehicle drivers. Therefore, this protocol describes how the safety-related ser
Fovided using personal ITS stations.

his system is based on the following assumptions:

Personal ITS stations have limited resources. Therefore, the protocdl‘is designed in such w|
can be implemented with limited resources.

The use cases related to the safety warning and parking bay guidance services can be (¢
in various ways. Also, these use cases can be enabled ,or’disabled depending on the]
circumstances of roads and parking bays. Therefore, the*protocol is designed to be fles
extendable, which enables to add or delete use cases canveniently.

The protocol contains core data elements to configure the messages transmitted by per§

onal ITS

ncluding

vices are

Ay that it

lassified
specific
kible and

onal ITS

stations and roadside ITS stations. The majoruseé case includes safety warning at the road and the

parking bay guidance.

The protocol provided by this part of ISO\}3184 does not take the network or transportlevel
into account. Instead, only the application level protocol for the safety warning and par
guidance services are presented.

protocol
king bay
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Intelligent transport systems — Guidance protocol via
personal ITS station for advisory safety systems —

Part 1:

General information and use case definitions
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his part of SO 13184 specifies guidance information protocol to provide real-tite decision
ystem to drivers or pedestrians using personal ITS stations:

he following referenfed documents are indispensable for the application of this document. H
pferences, only the“€dition cited applies. For undated references, the latest edition of the re
pbcument (including any amendments) applies.

0 21217, Intelligent transport systems — Communications access for land mobiles (CALM) — Ar

Scope

Reference architecture for the real-time decision support system

This reference architecture provides a general structure for real-titme decision support sys
the method of message exchange between the personal ITS station and the roadside ITS
This reference architecture is used to build the interconnections between personal ITS staf
roadside ITS stations.

Design method of application protocols for light-weighted devices

This method is a flexible application protocol forsafety warning and parking guidance
Unlike many other application protocols in the IPS and Telematics domains, this protocol n
client part independent of use cases for supporting light-weighted devices.

Use cases at the road and parking baysfor warning and parking guide

This part of ISO 13184 describes theiuse cases applicable to the communication services
personal ITS stations and roadsideITS stations for the purposes of providing safety warj
parking guidance.

Normative references

Terms, definitions, symbols and abbreviated terms

support

fems and
station.
ions and

services.
1akes the

between
ning and

or dated
ferenced

hitecture

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in [SO°21217 and the following apply.

3.1.1
document type definition
DTD
set of mark-up declarations that define a document type of SGML-family Mark-up languages (SGML,
XML, HTML)

© IS0 2013 - All rights reserved
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roadside ITS station

R-ITS-S

system that receives and processes vehicular and pedestrian information within a certain zone and
determines the situation, in order to provide the safety warning and parking guide service to vehicles
and pedestrians, and that is installed at the road side

3.1.3

ITS station

ITS-S

entity in|
compong

3.14
light-we
client de

Note 1 to

3.1.5

a communication network, comprised of application, facilities, networking and access lays
nts specified in [SO°21217 that operate within a bounded secure management domain

ighted devices
7ice such as a nomadic or mobile device

entry: In the ITS nomenclature, this is a P-ITS-S.

personal ITS station

P-ITS-S
impleme]

Note 1 to
roadside

3.1.6
sensor
device d

ntation of an ITS station in a personal ITS subsystem

TS station, and receives the safety warning and parking guidé‘service and transfers them to the user

within the server’s zone

3.2 Al
RGP
DSRC
DTD
HTML
ITS-S
P-ITS-S
0SI

breviated terms
road guidance protocol
dedicated short range eommmunications
document type definition
hypertext markeup language
intelligenf\transport systems station
personal intelligent transport systems station

open systems interconnection

entry: Personal ITS station is used to send the information of eaeh'user (drivers and pedestrians) to the

bsigned to collect general information (e.g. road surface state, potential hazard vehicle’s speed)

P

D.

R-ITS-S
RSE
OBE
SGML
XML

roadside-inteigenttransportsystems-station
roadside equipment

on-board equipment

standard generalized mark-up language

eXtended mark-up language

© ISO 2013 - All rights reserved
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4 Conventions

This part of ISO 13184 is based on the conventions discussed in the OSI Service Conventions
(ISO/IEC 10731:1994) as they apply for communication services. The ASN.1-based Road Guidance
Protocol (RGP) is applicable to OSI layers 5, 6 and 7.

5 Series overview and structure

ISO 13184 provides all documents and references required to support the implementation of the
réquirements related to standardized access to guidance via personal ITS station for advisoly safety
ystems. [SO 13184 consists of the following parts.

%]

Part 1: General information and use case definition

Part 1 provides an overview of the document set and structure along with the‘use case definition
and common set of resources (definitions, references), which are used for all subsequent pprts.

Part 2: Road guidance protocol (RGP) requirements and specification

Part 2 specifies all technical requirements related to the application level Road Guidance[Protocol
(RGP) to be used between the personal ITS station and the roadside ITS station. The requjrements
will reflect the deriving needs from the use cases as specified in this part of the technicql report.
The protocol shall be defined according to the requirements ds specified in ISO 14817 [2].

Part 3: Protocol conformance test cases

Part 3 specifies conformance test cases for a self>conformance test by the provider of the personal
ITS station and the roadside ITS station. TheConformance test cases will follow the yse cases
defined in part 1 as well as the requirements stated in Part 2.

The purpose of Part 3 is to provide the test’procedure of the information flow between the personal
ITS station and the roadside ITS statign. The information is transferred only from the corresponding
roadside ITS station to the personal I'TS stations, where the personal ITS station locates wlithin the
communication range of the corfesponding local sever. This final step in the development process
enables to verify the system forjall providers that their personal ITS station and/or the roagdside ITS
stations meet a high degree of functional requirements expected by the end user.

|

gure 1 shows the structure’of the ISO 13184 series.

i_______________________________l
|
|
|

Guidance protocol via nomadic device for advisory safety systems

. . Part 2
General information and use 3 Protocol conformance test
Protocol requirements

cases definition cases

|
Part1 Part 3 i
|
|

Figure 1 — ISO 13184 series structure

6 General information

6.1 Purpose of this part of ISO 13184
This part of ISO 13184 addresses three major areas:

— identification of the requirements of application level protocol for safety warning and parking
guidance services, that can be frequently inserted, modified and deleted;

© IS0 2013 - All rights reserved 3
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— identification of the method to describe the communication protocol for all subjects related to traffic
safety, including warnings and the parking bay guidance services between the roadside ITS station
and the personal ITS station;

— specification of the major use cases, that should be included for the advance warning of accidents at
crossroads and the parking bay guidance.

6.2 Relevant standards

Applicatjon level protocols for ITS define some important applications, their services and message
transmigsion sequences. These predefined applications are generally called use cases. The servicesrarld
message|sequences of an ITS application protocol are fixed and applications should implement a-rigigl-
formattgdd message set and message sequences for each use case.

SAE J2735 [3] and EN 12795 [6] define the interoperability among DSRC applications through the use pf
standardized message sets, data frames and data elements.

These standards provide the message sets, data frames and data elements (if applicable) to produge
interopefrable DSRC applications between Roadside Equipment (RSE) and On-Beard Equipment (OBE)

ISO 13184-2 proposes an ASN.1-based flexible application Road Guidance Protoecol (RGP) via R-ITS-S arjd
P-ITS-S fpr safety warning and parking guidance services.

6.3 Oyerview of crossroads safety warning guidance

Table 2 shows an overview of crossroads safety warning guidance.

4 © IS0 2013 - All rights reserved
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5 UC 1.1 — Vehicle violates a stop signal withb\lt stopping

6 UC 1.2 — Vehicle violates traffic signal‘é& is inside the crossroads

7 UC 1.3 — Guiding the pedestrian @ edestrian crossing

8 UC 1.4 — Pedestrians violate 'Ehgt)raffic signal on a pedestrian crossing
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Figure é — Overview of crossroads safety warning guidance
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Fi@re 3 — Overview of risky environment alarm

Q@
erview oﬁg?king bay guidance

how@verview of the parking bay guidance.

)
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Table 4 5
6
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P-ITS-S used by pedestrians and inside vehicle (connected\to V-ITS-SG via Bluetooth)
V-ITS-SG connected to V-ITS-S

V-ITS-S

R-ITS-S

parking area

parking bay

parked vehicle

vehicle blocks parked vehicles dand driveway

UC 4.1 — Parking guidance when the vehicle enters the parking area

B O O N O U1 A W N

) UC 4.2 — Searching the path and parking bay on demand

Figure 4 — Overview of parking bay guidance

7| Use case overview and principles

711 AOverview

7.1.1 Basic principles for use case definition
Basic principles have been established as a guideline to define the use cases:

— The use cases of guidance protocol to support the advisory safety systems describe the interaction
between the personal ITS station and the roadside ITS station.

— Theusecasesinthis partof ISO 13184 define sample cases to guide or give warnings required to support
advisory safety systems for drivers and pedestrians, which are applicable for any personal ITS station.

© IS0 2013 - All rights reserved 7
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7.1.2 Use case clusters

Table 1 provides an overview about the different use case categories. The use cases are grouped into use

case clusters.

Table 1 — Use case clusters and associated use cases overview

# - Title of Brief description
use case clus-
ter

1 - Crosproads
with a traffic
signal

This cluster is separated into five use cases by taking the signal violating vehicleas
arisk factor. The driver of a vehicle at a crossroads is required to follow the traffic

signals. The use cases presented in this cluster are designed to provide services for
crossroads traffic control while complying with the signalling system and.protecting
pedestrians on a pedestrian crossing.

— UC 1.1 — Vehicle violates a stop signal without stopping

— UC 1.2 — Vehicle violates traffic signal and is inside the{cfossroads

— UC 1.3 — Guiding the pedestrian on a pedestrian crdssing

— UC 1.4 — Pedestrians violate the traffic signal on a-pedestrian crossing

— UC 1.5 — Traffic is bumper to bumper on the€ erossroads

2 - Crosproads
withoutla traf-

This cluster considers the scenario that the crossroad is not equipped with a traffic
signal, which may cause a traffic congestion if\several vehicles enter into the cross-

fic signal roads simultaneously.
— UC 2.1 — Prevent heavy traffic céhgestion at crossroads
This use case is designed to provide smooth traffic flow by preventing heavy traffic
congestion or reducing waiting time:
8 © IS0 2013 - All rights reserved
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Table 1 (continued)
# - Title of Brief description
use case clus-
ter

3 - Risky envi-
ronment alarm

This cluster describes two use cases that consider the frequent accidents area at the
curved road.

— UC 3.1 — Vehicle strays into the path of an oncoming vehicle

112 9D Yohicla oo cbhac tba o nd oo d il o arcinn 4d
UG Jeda VUOITIUIU ulJPl UdULIILO LIIU LUI vOeu 1 Udu vwiIltiIt Uviel ay\.\.u
The cluster considers the oncoming vehicle and speed limit regulation. The uge cases
focus on reducing and preventing the accident which can be caused byrthe gedmetric
structure of the road.

The following two use cases consider the speed limit of the vehicles with somp spe-
cial cases that contain school zones and severe weather conditions.

— UC 3.3 — Risky environments alarm in severe weather condition
— UC 3.4 — Risky environments alarm in the areas of speed limit enforgement

The use cases help safe driving by informing of the‘presence of the school zonle and
the severe weather condition.

The following two use cases consider tempofdry road occupation scenarios and the
situation of an emergency vehicle to establish a clear path.

— UC 3.5 — Vehicle approaches,atemporary road occupation

This use case addresses the situation when a vehicle approaches a temporary|road

occupation such as the road construction, accident/disabled vehicles or obstagles on
the road. By informing the stafuis of temporary road occupation, the road congestion
will be prevented.

— UC 3.6 — Emergency vehicle approaches on its route

This use case addresses the situation when an emergency vehicle is moving tq
establish a clear(path. This cluster handles the safety messaging procedure when an

emergency vehicle is approaching. By announcing the emergency vehicle appfoaching
information;an emergency vehicle can have a clear path.

N

- Parking bay
guidance

This clustéer describes two use cases for the parking guide.
—=--UC 4.1 — Parking guidance when the vehicle enters the parking area
= UC4.2 — Searching the path and parking bay on demand

The parking path guide in the parking bay use case refers to simple transmisgion of
the path to the user’s personal ITS station, not to the vehicle navigation systemn.

how many parking bays are available at which spot. Therefore, if the parking pay is

When a vehicle enters the parking bay, it is difficult for the vehicle driver to c};eck
full orif a parking bay is available but cannot be identified conveniently, the driver

will waste time to park the vehicle or even be unable to find a parking bay for the
vehicle. In addition, the driver may not be able to park the vehicle at the convenient
spot.

The detailed definition of each use case is defined in Clause 8.

Figure 5 shows the use case clusters and associated use cases.

© IS0 2013 - All rights reserved 9
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Use case clusters and associated use cases overview

v
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v

'
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without a traffic signal

Cluster 3 - Risky
environment alarm

Cluster 4 - Parking bay
guidance

UC 1.1 - Vehicle violates a
stop signal without
stopping

UC 2.1 - Prevent heavy
traffic congestion in
crossroads

UC 3.1 - Vehicle strays into
the path of an oncoming
vehicle

A

UC 4.1 - Parking guidance
when the vehicle enters
the parking area

UCpr2=Vehictevivtated =
stdp signal and is inside
thq crossroads

He32=Vehicte
approaches the curved
road with excessive speed

UC 4.2 - Searching the
path and parking bay on

demand

UC|1.3 - Guiding the
peflestrian on a pedestrian
crgssing

UC 3.3 - Risky
environments alarm in
severe weather condition

UC|1.4 - Pedestrians
vidlate the stop signal on a
pedlestrian crossing

UC 3.4 - Risky
environments alarm in the
areas of speed limit

£,
enfor

UC[L.5 - Traffic is bumper
to Bumper on the
crgssroads

UC 3.5 - Vehicle
approaches a temporary
road occupation

UC 3.6 - Emergency
vehicle approaches ofi his
route

Figure 5 — Use case clusters and associated use cases

8 Use case definition

8.1 Overview

This clayse describes the major use cases-at the crossroads, frequent accidents and parking bay areas.
The use [ases at the crossroads are.classified by the existence of a traffic signal. The use cases at the
parking |bay are classified as twd_cases where one case is that an available parking bay is notifigd
only onck a vehicle enters into the parking area, and the other case is that the parking bay guidance fs
provided on demand as the traffic flow in the given parking bay changes while a vehicle is being parkef.

Use casep for areas of freqlient accidents are:
— risky environmetit alarm in the curved road,

— envifonmentalarm in the speed limit area,

— tem]forary road occupation, and

— emergency vehicle approaching.
8.2 UC cluster 1 — Crossroads with a traffic signal

8.2.1 UC 1.1 — Vehicle violates a stop signal without stopping

This use case describes the safety guidance procedure when a vehicle violates a stop (red light) signal
at the crossroads.

Table 2 describesthe UC 1.1 — Vehicle violates a stop signal without stopping (enters into the crossroads).

10 © IS0 2013 - All rights reserved
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Table 2 — UC 1.1 — Vehicle violates a stop signal without stopping

Use case name

UC 1.1 — Vehicle violates a stop signal without stopping

Goal

Provide a “collision” notification/indication to the drivers of vehicles and pedestri-
ans at a crossroads in case another vehicle is not able to stop at the line when violat-

ing the stop signal (red light).

Actor

R-ITS-S, P-ITS-S

Use case input

The following input signals need to be considered:

— Avehicle approaches the crossroads;

—  Aforecast calculation, that the vehicle could potentially cross the std
the stop signal (red light) is overlooked by the driver;

— Ifthe vehicle is able to stop at the line.

p line if

Use case output

The following output signals need to be considered:
—  The R-ITS-S broadcasts an alarm signal/sound at.the crossing;
—  The R-ITS-S broadcasts a “collision” notification/indication;
— Al P-ITS-S receive the “collision” notificatioh/indication;

—  The R-ITS-S broadcasts a “release” indication if the vehicle was able
at the line.

Lo stop

Brief descrip- |When a vehicle enters a crossroads and{carinot stop at the line due to the long brak-

tion ing distance and velocity of the vehicle;a “collision” notification/indication is sent
to all vehicles (P-ITS-S) and pedestrians at the same crossroads. Conversely)if the
vehicle is able to stop on the ling; @' release” notification/indication is broadcasted
to all P-ITS-S.

(lassification |Mandatory

8{2.2 UC 1.2 — Vehicle violated traffic signal and is inside the crossroads

< o =

=3

his use case describes the handling procedure for when a vehicle violates the stop signal (red |
qcates (comes to a stillstand) inside the crossroads. This situation is similar to the use case des
2.1. However, unlike 8.2.1;-this use case considers the handling procedure when a vehicle ha
olated the traffic signal{red light) and stops after the stop line inside the crossroads.

hble 3 describes the HC 1.2 — Vehicle violated traffic signal and is inside the crossroads (c
standstill inside the €rossroads).

ight) and
cribed in
5 already

Aame to a

© IS0 2013 - All rights reserved
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Table 3

— UC 1.2 — Vehicle violated traffic signal and is inside the crossroads

Use case name

UC 1.2 — Vehicle violated traffic signal and is inside the crossroads

Goal Provide a “blocked-road” notification/indication to the drivers of vehicles and
pedestrians at a crossroads in case another vehicle came to a standstill after the
stop line when violating the stop signal (red light) even though the surrounding
vehicles and pedestrians have received a clear signal at the pedestrian crossing.

Actor R-ITS-S, P-ITS-S

Use case i“pllf The Fn”nun'hg inpnf cigha]c needtobe considered:

—  R-ITS-S checks whether an identified vehicle has come to a standstill after
the stop line, that violated the stop signal at the crossroads when the trafficsighal
has changed;

—  R-ITS-S checks whether the identified vehicle, that came to a standstill after
the stop line in the crossroads has left the crossroads

Use casg output|The following output signals need to be considered:

—  The R-ITS-S broadcasts an extended alarm signal/sotind at the crossing;

—  R-ITS-S broadcasts a “blocked-road” notification/indication as soon as the
traffic signal has changed to stop and the vehicle in viélation of the signal is identi-
fied;

—  The R-ITS-S broadcasts a “release” notification/indication if the vehicle, that
came to a standstill after the stop line in the erossroads has left the crossroads

Brief ddscrip- |If a vehicle crosses the stop line and locates.inside the crossroads or the vehicle

tion has violated the stop line and keeps mowvitig even with the stop signal turned on,
a “blocked-road” notification/indication is sent to the surrounding vehicles and
pedestrians, which/who have received a clear signal at the pedestrian crossing.

Classifigation |Mandatory

8.2.3 UC 1.3 — Guiding the pedestrian‘on’'a pedestrian crossing

This use|case describes the handling procedure if the remaining time of the clear signal is too short f¢r

the pedeptrians to reach the othersend of the pedestrian crossing.

Table 4 describes the UC 1.3 ——Guiding the pedestrian on a pedestrian crossing.
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Table 4 — UC 1.3 — Guiding the pedestrian on a pedestrian crossing

Use case name

UC 1.3 — Guiding the pedestrian on a pedestrian crossing

Goal

Provide a “guidance” notification/indication to pedestrians, walking on the pedes-
trian crossing, that the remaining time of the clear signal (green light) is too short

to reach the other side of the pedestrian walkway.

Actor

R-ITS-S, P-ITS-S

Use case input

The following input signals need to be considered:

—  R-ITS-5S1dentities clear signal (green light);

—  R-ITS-Sidentifies pedestrians walking on the pedestrian crossing;

—  R-ITS-S shall be calibrated to the average walking time of pedestriars, con-
sidering disabled people and people in wheel chairs
Use case output | The following output signals need to be considered:
—  R-ITS-S checks the remaining time of the clear signal (green light);
—  The R-ITS-S shows a notification signal/sound at the pedestrian crogsing
point showing the remaining time/showing time istoo short;
—  R-ITS-S broadcasts a “guidance” notification/indication including th¢
remaining time of clear signal (green light) to‘the pedestrian
Brief descrip- |Ifa pedestrian accesses the pedestrian cfossing, the remaining time of the dlear
tion signal (green light) is compared with thé average walking time and a “guidajnce”
notification/indication is sent.
If the signalling time at a pedestrian crossing is too short, the remaining tine of the
clear signal (green light) is notified to the pedestrian at the pedestrian cros$ing.
(lassification |Mandatory
8/2.4 UC 1.4 — Pedestrians violate the traffic signal on a pedestrian crossing
This use case describes the handling procedure if pedestrians violate a traffic signa] on the
pedestrian crossing.
Thble 5 describes the UC 14— Pedestrians violate the traffic signal on a pedestrian crossing.
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Table 5 — UC 1.4 — Pedestrians violate the traffic signal on a pedestrian crossing

Use case name

UC 1.4 — Pedestrians violate the traffic signal on a pedestrian crossing

Goal

Provide a “pedestrian warning” notification/indication to the pedestrians violating
the traffic signal, when the traffic signal indicates the stop signal (red light) or the
traffic signal is changing (green to yellow light) during a pedestrian crossing.

Actor

R-ITS-S, P-ITS-S

Use case input

The following input signals need to be considered:

— I'he R-I'T5-5 checks the existence of pedestrians on the pedestrian crossing
when the traffic signal indicates the stop signal (red light);

—  The R-ITS-S immediately checks the status of pedestrians on the pedestriar
crossing when the traffic signal changes (green to yellow)

Use cas¢ output

The following output signals need to be considered:

—  The R-ITS-S broadcasts a “pedestrian warning” notification/indication to
the P-ITS-S of all vehicles using the lane the pedestrian crosses;

—  The R-ITS-S broadcasts an alarm signal/sound at the\crossing;

—  The R-ITS-S broadcasts a “release” notification/indication if the pedestrians
leave the pedestrian crossing

Brief ddscrip- |If a pedestrian enters the pedestrian crossing even‘though the traffic signal indi-

tion cates the stop (red light) signal or the traffic sighal is changing (green to yellow
light) during a pedestrian crossing, the “pedestrian warning” notification/indica-
tion is sent to the pedestrians.
A “release” notification/indication is br‘oadcasted if the pedestrians leave the
pedestrian crossing.

Classification |Mandatory

8.2.5 UC 1.5 — Traffic is bumper to bumper on the crossroads

This use|case describes the handling procédure for protecting traffic congestion and improving traffjc
flow if v¢hicles try to enter into crossreads when the traffic is bumper to bumper.

Table 6 describes the UC 1.5 — Traffic is bumper to bumper on the crossroads.

14
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Table 6 — UC 1.5 — Traffic is bumper to bumper on the crossroads

Use case name

UC 1.5 — Traffic is bumper to bumper on the crossroads

Goal

Provide a “bumper to bumper” notification/indication to the vehicles to prevent

vehicles from entering the crossroads even though the traffic signal is clear.

Actor

R-ITS-S, P-ITS-S

Use case input

The following input signals need to be considered:

—  The R-ITS-S checks the traffic congestion along the road and crossro

ads;

— A bumper to bumper traffic status detection;

— A smooth traffic status detection

Use case output

The following output signals need to be considered:

— A bumper to bumper status detection causes a “bumperto bumper”
tion/indication, which is broadcasted immediately by the R<1S-S;

—  The R-ITS-S waits, changing the red crossing lights until crossing ca
used normally;

— A smooth traffic status detection causes a “felease” notification/indic
which is broadcasted immediately by the R-ITS=S

notifica-

h be

htion,

Brief descrip-
tion

If the traffic is congested and it is expecteddthat the current situation will be
affecting the following vehicles, the “buniper to bumper” notification/indicg
broadcasted to the following vehicles,which enables to improve the overall
situation.

A “release” notification/indicatipfis broadcasted to the P-ITS-S if a smooth
status is detected.

tion is
traffic

traffic

(lassification

Mandatory

813 UC cluster 2 — Crossroads without a traffic signal

3.1 UC 2.1 — Prevent heavy traffic congestion at crossroads

hble 7 describes the UC)2.1 — Prevent heavy traffic congestion at crossroads.

8
This use case describes the heavy traffichandling procedure of vehicles at crossroads without a traffic signal.
T

© IS0 2013 - All rights reserved

15


https://standardsiso.com/api/?name=9644eb910db1c14ca13b34ce48c1a248

ISO/TR 13184-1:2013(E)

Table 7 — UC 2.1 — Prevent heavy traffic congestion at crossroads

Use case name

UC 2.1 — Prevent heavy traffic congestion at crossroads

Goal

To prevent heavy traffic congestion of vehicles approaching crossroads without a
traffic signal, a “vehicle priority” notification/indication according to the traffic
regulations is broadcasted to all P-ITS-S carried in vehicles driving towards the
crossroads.

Actor

R-ITS-S, P-ITS-S

Use case-input

The followinginnut sionals need to be considered:
5T s}

—  R-ITS-S checks the vehicle speed and distance between the vehicles and
crossroads;

— Thedriver of the vehicle receives the “vehicle priority” notification/indica-
tion via the P-ITS-S

Use cas¢ output

The following output signals need to be considered:

—  R-ITS-S checks the vehicle priority according to traffic legislation and sends
a “vehicle priority” notification/indication to the vehicle;

—  The driver of the vehicle passes the crossroads fallowing the priority pro-
vided by the “vehicle priority” notification/indication

Brief dgscrip-
tion

When several vehicles enter into the crossroad simultaneously, the priority infor-
mation of the vehicle is announced to the vehiclés based on the traffic regulations,
which enables the traffic flow smoothly by minimizing the waiting time and makin
the vehicles move consecutively.

JUg

A vehicle, which violates the regulationwhile approaching the crossroads, is also
sent the “vehicle priority” notification/indication.

Classifitation

Mandatory

8.4 U( cluster 3 — Risky environmentalarm

8.4.1 UC 3.1 — Vehicle strays into the path of an oncoming vehicle

This use| case describes the handling procedure of an oncoming vehicle that strays into the path pf
another yehicle. Using this use casé, the vehicle can pass the curved road safely by preventing a collisio

Table 8 describes the UC 3:1-=- Vehicle strays into the path of an oncoming vehicle.

=
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Table 8 — UC 3.1 — Vehicle strays into the path of an oncoming vehicle

Use case name

UC 3.1 — Vehicle strays into the path of an oncoming vehicle

Goal

Collision avoidance with oncoming vehicle when approaching a curved road.

Actor

R-ITS-S, P-ITS-S

Use case input

The following input signals need to be considered:

—  R-ITS-S checks whether a vehicle approaches the curved road;

into the

— R-ITS-S checkswhetherthereisan nnr‘nming vehicle which strays

path of the other vehicle;
—  R-ITS-S checks if the vehicle has left the curved road

Use case output

The following output signals need to be considered:

—  R-ITS-S generates the “oncoming vehicle alarm” notifieation/indication

immediately after detection, that an oncoming vehicle hasfstrayed into thej
the vehicle;

—  R-ITS-S generates and broadcasts an “oncoming vehicle advice” not
tion/indication to the vehicle to move to the outgside/lane and reduce the vg
speed;

—  R-ITS-S generates and broadcasts a “release” notification/indication as

soon as the vehicle has left the curved reoad

path of

ifica-
hicle

Brief description |When vehicles approach the curved road and an oncoming vehicle strays ifito the
path of another vehicle on a curved soad, an “oncoming vehicle alarm” notifica-
tion/indication is broadcasted te-all vehicles.

If a driver receives the “oncoming vehicle alarm” notification/indication, hg/she
can avoid a collision by driving the vehicle to the outside lane and reducing the
vehicle speed.
The service will be terminated when the vehicle has left the curved road.
(lassification Mandatory
8|4.2 UC 3.2 — Vehicle approaches the curved road with overspeed
This use case describes the’lhandling procedure when a vehicle approaches the curved road and violates
the speed limit regulation. An overspeed warning with a predetermined vehicle speed is sepnt to the
vehicle driver in order’'to enable the vehicle to pass the curved road smoothly.
Thble 9 describesthe UC 3.2 — Vehicle approaches the curved road with overspeed.
© IS0 2013 - All rights reserved 17
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Table 9 — UC 3.2 — Vehicle approaches the curved road with overspeed

Use case name |UC 3.2 — Vehicle approaches the curved road with overspeed

Goal When driver of the vehicle is exceeding the speed limit and approaching a curved
road, advise him/her to reduce the driving speed according to the speed limit
regulation in order to safely pass the curved road.

Actor R-ITS-S, P-ITS-S

Use case input |The following input signals need to be considered:

—  R-IT5-5 checks whether a vehicle violates the speed limit regulation when
the vehicle approaches the curved road;

—  R-ITS-S monitors the vehicle’s speed in order to generate a “release” notifi
cation/indication

Use casg output |The following output signals need to be considered:

—

—  R-ITS-S generates a “speed limit” notification/indication/immediately afte
detection and sends it to the P-ITS-S in the vehicle;

—  P-ITS-S generates guidance information to reduce-the vehicle speed;

—  R-ITS-S generates a “release” notification/indication when the vehicle’s
speed reaches the regulated speed limit

Brief ddscription |When vehicles approach the curved road and ifthie approaching vehicles violate

the speed limit regulation, the “speed limit” notification/indication is sent to the
P-ITS-S of the corresponding vehicle. If a dtiver receives the “speed limit” notifica}
tion/indication, he/she can reduce the vehicle speed and drive through the curved
road following the speed limit regulatios.

This results in a smooth and safe driving through the curved road. The service
will be terminated when the driver passes the curved road.

Classifigation Mandatory

8.4.3 UC 3.3 - Risky environments alarm in severe weather conditions

This use case describes the handling\procedure of a bad weather warning alarm when unexpectgd
weather|conditions occur. Using this use case, the bad weather conditions, such as heavy rain, thi¢k
fog or fr¢ezing road information;is sent to a driver in advance, which guides the driver of the vehicle to
drive safely.

Table 10|describes the UC3.3 — Risky environments alarm in severe weather conditions.
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Table 10 — UC 3.3 — Risky environments alarm in severe weather conditions

Use case name

UC 3.3 — Risky environments alarm in severe weather conditions

Goal

Advise driver of the vehicle, when approaching a frequent accident zone during

bad weather conditions, to adjust the vehicle speed according to the weath
ditions and to establish a safety distance to the vehicle driving in the front

er con-

Actor

R-ITS-S, P-ITS-S

Use case input

The following input signals need to be considered:

—  R-IT5-5 continuously monitors the weather conditions;

—  R-ITS-Sis calibrated to “accident zone”

Use case output

The following output signals need to be considered:

—  R-ITS-S generates a “bad weather” notification/indication and send
the P-ITS-S in the vehicle;

—  P-ITS-S generates guidance information to adjust the vehicle speed
ing to the weather conditions;

—  R-ITS-S generates a “release” notification/indication when the wea
conditions have turned to a non-critical status

sitto

accord-

ther

Brief description

When vehicles approach a frequent accident zone during bad weather cond
the “bad weather” notification/indication\is sent to the P-ITS-S in the vehid
a driver receives the “bad weather” netification/indication, he/she can adj
the risky environment and reduce the risk of an accident by reducing the v
speed and by establishing a safety‘distance to the vehicle driving in the frq

The P-ITS-S provides guidancé.information related to adjusted speed to p4
unknown on-road weather eondition area.

The service will be terminated when the driver has left the potential accid
zone.

itions,
le. If
1St to
chicle’s
nt.

ss the

ent

(lassification

Mandatory

4.4 UC 3.4 - Risky environments alarm in areas of speed limit enforcement

F speed limit enforcement. Using this use case, the area of speed limit enforcement such as sc}
hd temporary speeddimit reduction is informed to a driver in advance, which enables him/hel
the vehicle in safety)and prevent accidents.

8
This use case describes thie-handling procedure of warning alarm when a vehicle approaches
0
a

the area
100l Zzone
" to drive

Thble 11 describes the UC 3.4 — Risky environments alarm in the areas of speed limit enforcemment.
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