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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Di

[SO draws
patent(s).

rights in r¢
patent(s) ¢
this may n
WWW.iS0.0

fFectives, Part 2 (see www.iso.org/directives).

attention to the possibility that the implementation of this document may invoelve'th
SO takes no position concerning the evidence, validity or applicability of any”clair

hich may be required to implement this document. However, implementers are cau
bt represent the latest information, which may be obtained from the patent database {
g /patents. ISO shall not be held responsible for identifying any or,all. such patent righ

Any trade
constitute

For an exp
related to
Organizati

This docun
dynamics,

Any feedbf
complete li

name used in this document is information given for the convenience of users an
an endorsement.

anation of the voluntary nature of standards, the meaning of ISO specific terms and e
conformity assessment, as well as information about ISO's adherence to the W
bn (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/fore

e use of (a)
ned patent

pspect thereof. As of the date of publication of this document, ISO had not(received nfotice of (a)

fijoned that
wvailable at
S.

d does not

Xpressions
prld Trade
word.html.

nent was prepared by Technical Committee ISQ/FC 22, Road vehicles, Subcommittee SQ
hassis components and driving automation systems testing.

ick or questions on this document should be directed to the user’s national standan
sting of these bodies can be found at www.iso.org/members.html.

33, Vehicle

ds body. A

© IS0 2024 - All rights reserved

iv


https://www.iso.org/directives-and-policies.html
https://www.iso.org/patents
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=197eb1d1d7c29d9e860f9bfb3877b1ed

ISO 34504:2024(en)

Introduction

Test and verification of automated driving systems (ADS) is one of the main challenges for the introduction
of ADS into the market. Scenario-based testing is an approach for prospective verification of ADS that is
broadly supported in the automotive field. It is expected that many test scenarios will be used to conduct
the validation and verification of ADS, e.g. see ISO 34502. It is common practice to use some form of
categorization of the scenarios.

The goal of this document is to propose a way to categorize scenarios. Scenario databases, such as the
German In-Depth Accident Study (GIDAS)[2], the Community database on Accidents on the Roads in Europe
(CARE)[3], the Initiative for the GLobal harmonization of Accident Data (IGLAD)[], road safety from the
government of the United Kingdom[2], and the National Automotive Sampling System (NASS) General
Estimates [System (GES) from the United Statesl®], already contain categories, but these catégories are
generally not shared among different databases. This document provides a method to harmpnigze the way
scenarios gre categorized. To enable the scenario categorization, “tags” are defined as meta-attrfibutes that
provide anl additional source of information for each of the scenarios. A scenario category’is defined using
tags, such that all scenarios that share the same tags are considered to belong to thatseenario category.

NOTE This document does not provide a hierarchical structure for the scenarios. There are many ways to provide
a hierarchidal structure and there is no best way to do this. For example, scenarios.can be structured bHased on the
road layoutfor based on the driving behaviour of a vehicle. The most suitable way tQ'structure the scenarfios depends
on the applifation.

© IS0 2024 - All rights reserved
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Road vehicles — Test scenarios for automated driving
systems — Scenario categorization

1 Scope

This document defines an approach for the categorization of scenarios by providing tags that carry
informatiofraboutthescemarios:

This document is applicable to SAE level 3 to SAE level 5 Automated Driving System (ADS)24,

2 Normative references

The follow]ng documents are referred to in the text in such a way that some or alloftheir content fonstitutes
requirements of this document. For dated references, only the edition cited applies. For undated feferences,
the latest gdition of the referenced document (including any amendments) @pplies.

ISO 34501,|Road vehicles — Test scenarios for automated driving systems<— Vocabulary

3 Termis and definitions
For the puiposes of this document, the terms and definitions'given in ISO 34501 apply.

ISO and IE( maintain terminology databases for use in@tandardization at the following addresse]

2]

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

— IEC Elgctropedia: available at https://ww¥welectropedia.org/

4 Categorization

4.1 Objéectives

The object]ve of this clause(isjto provide a way to categorize scenarios.

4.2 General

A scenario|category refers to a set of scenarios that share one or more characteristics. Tags are attached to
a scenario [for"the purpose of categorizing the scenarios. A given scenario is part of a scenario [category if
all tags of thescenario category are also part of the tags that are applicable to the given scenarip. Scenario
categories do not need to be mutually exclusive. A standardized set of tags for defining scenario categories
makes sharing and transferring scenario (categories) between different entities easier.

Scenario categorization can be used to structure the test cases for ADS. Another application of scenario
categorization is the scenario assignment for the assessment of ADS within a given Operational Design
Domain (ODD) because it might be easier to relate an ODD to scenario categories instead of relating an
ODD to all possible scenarios. Scenario categorization can also be used to select scenarios from a scenario
database or scenario library by using tags or a combination of tags.

In some cases, there is a need of having generic scenario categories - and thus a wide variety among the
scenarios belonging to the scenario category - and, in other cases, there is a need of having specific scenario
categories without much variety among the scenarios in the scenario category. For some systems, one may
be interested in a very specific set of scenarios, while for another system one might be interested in a set

© IS0 2024 - All rights reserved
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of scenarios with a high variety. To accommodate this, tags can be structured in hierarchical trees. The
different layers in a tree can be regarded as different abstraction levels.

If the provided tags do not adequately represent a specific characteristic of a scenario, stakeholders may
extend the provided tags. This applies to tags that provide a more specific description of a characteristic
described by one of the tags of this clause. It may also apply to tags that describe a characteristic of a scenario
that is not addressed in this document.

The actual implementation of the tags into a specification is out of scope of this document. Stakeholders may
choose to support, for example, scenario hierarchy whereby a specific scenario (category) inherits tags from
another scenario (category). It is also possible to combine tags of the same level to create a new scenario

category, e.g. a definition of a scenario category that includes the wind tag “light breeze”, “gentle breeze”,
“moderate breeze”, or “fresh breeze”.

4.3 Inpyts to this clause

4.3.1 Informative references

a) IS0 34p02(1]

b) SO 34503 (7]

¢) ASAM OpenLABELIE]

d) Scenatfio Categories for the Assessment of Automated Vehicles[2

e) Proposal for a second iteration of the New Assessment/Test*Method for Automated Driving — Master
Document, ECE/TRANS/WP.29/GRVA/2022/2[10]

f) HEADS$TART deliverable on the integration of simulatioh and physical testing[11]
4.4 Reqpirements and recommendations

4.4.1 General

A scenario|category shall be defined by a collection of tags, where this collection contains one pr multiple
tags. A scehario category shall comprise scenarios for which these tags are applicable. A scenarjo category
Y shall include a scenario categoryX;if this scenario category X contains the same (structure of) tags as this
scenario cdtegory Y.

NOTE1 Thisimplies thatifscenario category X includes scenario category Y, then scenario category X cpmprises all
scenarios that scenario category Y comprises.

EXAMPLE Figure 1\ilustrates this, where three scenario categories are shown:
a) thered|circle denotes the scenario category with the tag “daytime”;

b) the grepieircle denotes the scenario category with the tag “heavy rain”;

c) the overlap of the red and green circles denotes the scenario category with the tags “daytime” and “heavy rain”.

In this example, let X be the scenario category with tags “daytime” and “heavy rain” and let Y be the scenario category
with the tag “daytime”. Since X contains the same tag as Y, Y includes X. Figure 1 illustrates this, as Y (the circle with
tag “daytime”) fully overlaps the area that represents X (the intersection area of both circles). As a result, both the X
and Y comprise the scenario occurring at daytime with heavy rain, i.e. Y comprises all scenarios of X.

NOTE 2  Figure 1 is simplified in the sense that there are typically many other characteristics considered for
categorizing scenarios.

© IS0 2024 - All rights reserved
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4.4.2 Purpose of tags
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Figure 1 — An example of a relation between scenarios and s€enario categories

to tags, the scenario attributes can be used for allocating thé scenarios into scenario
e, a scenario attribute shall be considered as equivalent'te a tag. For example, a sc
Pavy rain can be categorized into the scenario categery “heavy rain” even though t}
ntain the tag “heavy rain”.

categories.
bnario that
le scenario

The tags of a scenario contain information about the $cénario. In order to indicate the purpose df a tag, the
kind of infprmation the tag provides shall be indicated. A tag shall address a range of topics, in¢luding but
not limited to:
a) dynanlic entities;
b) scenerfy elements;
c¢) enviropnmental conditions;
d) additignal information of'a’scenario;
e) intendpd test usage.
NOTE1 [Kigure 2 visualizes the different groups of tags.
Purpose of tags
Dynamic entities Scenery elements Environmental Additional sce- Intended
conditions nario information test usage
Figure 2 — Groups of tags

NOTE 2 In most cases, the purpose of the tags is to provide qualitative information. Stakeholders can specify more

details regarding the quantification of tags. For example, the tag “faster” can be applied to a dynamic entity that is
moving “faster” than the subject vehicle. The exact meaning of “faster” is not further specified in this document. A
stakeholder can choose to apply the tag if the dynamic entity is moving at a higher speed than the subject vehicle, but it
can also, for example, apply the tag only when a dynamic entity is moving with a speed faster than 1 m/s for a duration

of atleast 1

S.
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To illustrate that the meaning of the tags can be ambiguous, consider the tag “in front of subject”, which

is used to indicate that a dynamic entity is in front of the subject vehicle. Consider the bus in Figure 3 as the subject
vehicle. Clearly, the tag “in front of subject” does not apply to the left-most car, indicated with the label “car 1”, of
Figure 3. However, for “car 6”, the tag applies, since this passenger car is fully in front of the subject vehicle. For the
remaining four passenger cars, it depends on how “in front of” is defined. For example, the front of “car 2” is behind the
front of the bus, but the front of “car 2” is in front of the rear of the bus. The rear of “car 3” is in front of the rear of the
bus. Similarly, the centre of “car 4” is ahead of the centre of the bus and the front of “car 5” is in front of the bus.

Oed OO d’

=0 =—"HK[0 )

Key

1 car 1

2 car 2

3 car3

4 car 4

5 car 5

6 car 6
Fig|

44.3 Ex

The tags g

scenario cd

Stakeholdd

IIDIIDlID

ure 3 — A bus and six passenger cars; it is uncléar which cars are in front of the |

tension of tags and trees of tags

hall be structured into trees and éaeh layer shall represent a different abstractior
tegory contains a tag at a certainlevel, all the lower-level tags may be applicable.

rs may extend the list of tagsiif those tags that are specified do not adequately describe

pus

level. If a

a scenario
gs shall be

sive.

characteristic. While the tags are extensible, any extension which conflicts with the specified ta
avoided.

NOTE Iven if tags are at the’same layer in the same tree of tags, they do not need to be mutually excly
4.4.4 Tags for a dynainic entity

For a dynamic entity,the tags shall address:

a) road upertype;

b) longithdinal action;

¢) lateral action;

d) mixed action;

e) state or initial state;

f) role of a dynamic entity with respect to the subject vehicle;

g) enhancing conspicuity;

h) visibility;

i)  collision information.

© IS0 2024 - All rights reserved
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If, for a dynamic entity, no tags are mentioned for one or more of the aforementioned items, it shall be
assumed that any of the tags of that item may be or may not be applicable for the scenarios that the scenario
category comprises.

EXAMPLE A dynamic entity of a scenario category only contains tags for the “road user type”. As a result, the
scenarios that the scenario category comprises contain at least one dynamic entity with the tags for the “road user
type” as specified and this dynamic entity can contain any tag related to “longitudinal action”, “lateral action”, etc.

4.4.4.1 Road user type
At the top level, the tags for the road user type should be:

a) vehicle;

b) pedesfrian;
c) cyclist
d) animal;
e) inaninjate obstacle.

To further gpecify a vehicle, the following tags can be used:
— passerlger car;

— bus;
— school|bus;
— truck;
— tram;
— goods pehicle;

— dangerous goods vehicle;

— long, large vehicle;

— vehiclg transporting protruding\cargo;

— vehiclg towing trailers;

— vehiclg towing combination trailers;

— specia| convoy, slew-moving vehicle;

— caravan/recreational vehicle, including towing trailers;

— agricultural vehicle;

— fire truck;

— ambulance;

— police vehicle;
— rescue vehicle;
— street sweeper;
— road sprinkler;

— training car;

© IS0 2024 - All rights reserved
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— crane, Non-Road Mobile Machinery (NRMM);

— other automated/connected (V2V) vehicle;

— disabled (broken-down) vehicle.

To further specify a pedestrian, the following tags can be used:

child;

adult;

person with disabilities;

hearin|

p-impaired pedestrianm;

visually-impaired pedestrian;

road-works crew;

police

pfficer (on foot);

persor] directing traffic;

persor] pushing stroller;

persor in wheelchair;

motor

To further

bicycli
e-Bike
skater

motor

sts on the roadside (e.g. person next to stranded vehicle; changing tire).
specify a cyclist, the following tags can be used:

St;

user;

(roller, skateboard);

Cycle;

moped/scooter;

power

pd three-wheeler;

quadricycle;

self-ballancing scooter:

To further

specify dn animal, the following tags can be used:

small sizeanimal;

mediu

4 . 1
IT S1IZLC dIllllldl,

— large size animal.

To further specify an inanimate obstacle, the following tags can be used:

stationary vehicle;

debris;

constr

uction equipment;

moving obstacle.

© IS0 2024 - All rights reserved
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NOTE1 Figure 4 visualizes the tree of tags for the road user type.

NOTE 2  The tags for the road user type are based on ongoing VMAD/FRAV UNECE discussions in the Other Road
User workstream[22],

NOTE3 A moving obstacle can refer to blowing debris like a tumbleweed or a plastic tarp.

NOTE4 A disabled (broken-down) vehicle can have its emergency lights on, and an emergency triangle can be
located behind this vehicle. A stationary vehicle can refer to a parked vehicle.

NOTES5  For categorizing animals based on their size, the tag “small size animal” can apply to animals shorter and
thinner than 0,5 m, while animals larger or wider than 1 m can be tagged with “large size animal”. All other animals
are then tagged with “medium size animal”.

NOTE 6 COMDITIAtION of the tags 15 atso POSSIDIE, €.8. DOt PasSSenger car —and aisapted ( broken-goyn) vehicle”
can apply.

© IS0 2024 - All rights reserved
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Road user type

Vehicle Pedestrian Cyclist Animal Inanimate
obstacle
Passenger car Child Bicyclist Small size animal
Stationary vehicle
Bus Adult E-Bike user Medium
size animal Debris
School bus Person with Skater
disabilities Large size animal Construction
Truck o Motorcycle equipment
Hearing-impaired
Tram pedestrian Moped/scooter Moving obstacle
GCoods vahicla 1L e : 1
\4 Duau_y-uupau cu Powered

Dangerous
goods vehicle

Long, large
vehicle

Vehicle
transporting
protruding cargo

Vehicle towing
trailers

Vehicle towing
combination
trailers

Special convoy

Recreational
vehicle

Agricultural
vehicle

Fire truck
Ambulance
Police vehicle
Rescue vehicle

Street sweeper

Trainin@x

Y
Crang, NRMM

pedestrian

Road-works crew

Police officer
(on foot)

Person directing
traffic

Person pushing
stroller

Person in
wheelchair

Motorists on
the roadside

Road sprinkleQ-

three-wheeler
Quadricycle

Self-balancing
scooter

/connected
(V2V) vehicle

Jl‘,_@er automated

Disabled (broken-

down) vehicle

Figure 4 — Tree of tags for the road user type
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4.4.4.2 Longitudinal action

At the top level, the tags for the longitudinal action should be:

a) standing still;

b) driving forward;

c) reversing.

To further specify driving forward and reversing, the following tags can be used:

— decelerating;

— keepingspeed;

— accelerating.

NOTE1 The longitudinal action refers to the behaviour of a dynamic entity in the direction.irt which t

entity is tra

NOTEZ2 J

4443 1

At the top Jevel, the tags for the lateral/action should be:

a) follow
b)

¢) turnin|
d) swerv
e) other.
NOTE 1

changing lane;

velling.
igure 5 visualizes the tree of tags for the longitudinal action.

Longitudinal action

Standing still Driving forward dvaevrsing
\
Decelerating ¢~ Decelerating
Keeping s;\k@gj Keeping speed
Acg@ing Accelerating

Figure 5 — Tree of tags for the longitudinal action

ateral action

ng lane;

e
ng;

he dynamic

The lateral action refers to the direction perpendicular to the direction of travel of the dynamic entity.

The tag “following lane” is applicable if the dynamic entity stays in its lane. When a dynamic entity changes lane to an
adjacent lane, the tag “changing lane” is applicable. The tag “turning” is applicable if the dynamic entity turns. The tag
“swerving” is applicable if the dynamic entity moves partly into its adjacent lane without performing a lane change.
The tag “other” can be applicable if the dynamic entity performs manoeuvres that are not necessarily related to a lane,
such as parking.

To further specify changing lane, the following tags can be used:

a)
b)

left;

right;

© IS0 2024 - All rights reserved
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c¢) double left;

d) double right.

To further

left;

right;

To further
— left;
— right.

NOTE 2

Follopving lane Changing lane Turning (@vervving Othe
)

Left Left QY Left
Right Right 0\\) Right

Double left Left&l%l:n

Double right &@t U-turn

Figure 6 — Trege of tags for the lateral action
4.4.44 Mixed action

At the topJevel, the tag for the mixed action should be:

a) Parki

NOTE1
categorized|

NOTE2 [

)i

specify turning, the following tags can be used:

left U-turn;

right U-turn.

pecify swerving, tihe fotfowing tags cam be Used:

igure 6 visualizes the tree of tags for the lateral action.

Lateral action

N\
-

)

g manoeuvre.

lags that describe)a mixed action can be used to describe combinations of actions that cann
as a longitudidal action, a lateral action, or a combination of these.

igure 7 wisualizes the tree of tags for the mixed action.

Mixed action

ot easily be

Parking maneuver

Figure 7 — Tree of tags for the mixed action
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4.4.4.5 State or initial state

Tags describing the state or the initial state relative to the subject vehicle(s) shall only be used for dynamic
entities other than the subject vehicle(s). In case the scenario does not contain a subject vehicle, the state
relative to the subject vehicle(s) shall not be described for a dynamic entity.

NOTE1 The initial state of the subject vehicle(s) can be described if its behaviour is not described.
At the top level, the tags for the (initial) state should address:
a) (initial) longitudinal position;

b) (initial) lateral position;

c) (initial) direction;

d) (initial]) relative speed.

The tags far the (initial) longitudinal position can be:
— in fronlt of the subject vehicle(s);

— beside|the subject vehicle(s);

— behind the subject vehicle(s).

At the top level, the tags for the (initial) lateral position can be:

— in the same lane as the subject vehicle(s);

— tothe
— tothe

To further

eft of the subject vehicle(s);
Fight of the subject vehicle(s).

specify left or right of the subject vehicle; the following tags can be used:

in the pdjacent lane;

— next tq the adjacent lane.

At the top level, the tags for the (initial)*direction can be:
— similar to the subject vehicle(s);

— oncomfing;
— crossrirlg.

To further gpecify €rossing, the following tags can be used:

— from left;

— from right;
— from far side;
— from near side.

NOTE 2  The tag “from left” is used for a dynamic entity whose direction of travel is approximately perpendicular
to the direction of travel of the subject vehicle and the heading direction (direction from the rear of dynamic entity
to the front) is towards the right. Similarly, the tag “from right” is used for a dynamic entity whose direction of travel
is approximately perpendicular to the direction of travel of the subject vehicle and the heading direction (direction
from the rear of dynamic entity to the front) is towards the left. The tag “from far side” is used for a dynamic entity for
which “from left” (“from right”) applies in right-hand traffic (left-hand traffic) and the tag “from near side” is used for
a dynamic entity for which the tag “from right” (“from left”) applies in right-hand traffic (left-hand traffic).

© IS0 2024 - All rights reserved
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The tags for the (initial) relative speed of the dynamic entity with respect to the speed of the subject vehicle
can be:

— similar to the subject vehicle(s);

— faster;

— slower.

NOTE 3  Figure 8 visualizes the tree of tags for the state or the initial state.

State or initial state

(Initial) longi- (Initial) lateral (Initial) direction (Initial) relative
tudinal position position speed C
Similar to subject ,AV
In front of subject Same lane Simila&ﬁ\subject
Oncoming ¢
Beside subject Left of subject O‘b‘ﬁaster
Crossing ’
Behind subject Adjacent lane \ ) Slower
From left ¢
Next to C
adjacent lane From riQt
Right of subject Frg@%?gide
N
Adjacent lane \Q]:rom

Z) near side
Next to
adjacent lane

Figure 8 — Tree of tags'for the state or the initial state

4.4.4.6 Role of a dynamic entity with respect to the subject vehicle

To describé¢ the role of a dynamic entity with respect to the subject vehicle, the tags should be
a) leading;
b) follow]ng;
c) yielding;
d) prioritized;

e) norolg.

NOTE1 The tag “leading” applies to a dynamic entity if the subject vehicle is following that dynamic entity. With
one subject vehicle, there can be at most one dynamic entity at a time with the tag “leading”. The tag “following”
applies to a dynamic entity if the subject vehicle is the leading vehicle of that dynamic entity. The tag “yielding” applies
to a dynamic entity if that dynamic entity gives or should give priority to the subject vehicle. The tag “prioritized”
applies to a dynamic entity if the subject vehicle gives or should give priority to that dynamic entity.

To further specify the role of a dynamic entity, the following tags can be used:

— initial role;

— intermediate role;

— final role.

© IS0 2024 - All rights reserved
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»”

NOTE 2 The tag “initial role” applies when the role is applicable at the start of the scenario. The tag “final role
applies when the role is applicable at the end of the scenario. The tag “intermediate role” applies when the role is
applicable neither at the start of the scenario nor at the end of the scenario.

NOTE 3  Figure 9 visualizes the tree of tags for the role of a dynamic entity with respect to the subject vehicle.

Role of dynamic entity

Leading Following Yielding Prioritized No role
Initial role Initial role Initial role Initial role Initial role
Intermediate role Intermediate role Intermediate role Intermediate role Intermediate role
Final role Final role Final role Final role Wrole

Figure 9 — Tree of tags for the role of a dynamic entity with respect to the subject vehicle

4.4.4.7 Enhancing conspicuity

To describ¢ ways a dynamic entity enhances its conspicuity, the following tags should be used:
a) light;
b) sound
c) gesturg.
To further gpecify light, the following tags can be used:
— headlight low beam;

— headlight high beam;

— taillight;
— foglight;
— brake light;

— hazar(d light;

— left signal light;
— right sjgnal light;

— emerggency signal light;

— reversg ‘dbiving light;

— beacon light;
— interior light.

NOTE1 The current tags do not distinguish between left and right lights except for the signal lights. Stakeholder
can expand the list of tags in order to also distinguish, e.g. left headlight low beam from right headlight low beam.

If a tag for specifying the light is not further specified, it should be assumed that the corresponding light is
used. To be more specific, stakeholders may use to following tags to specify the state of light:

— 0on;

— off;

© IS0 2024 - All rights reserved
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broken;

erroneous.

To further specify sound, the following tags can be used:

To further

NOTE2 |
the state of]
otherwise b

horn;

police whistle;

police

siren;

ambulance siren;

fire fi

other.

indicat
indicaf
indicat
indicat
indicaf
indicat
indicaf

other.

fTterSiTemn;

specify gesture, the following tags can be used:
e turning left;

e turning right;

e stopping;

e slowing down;

e yielding;

e going through;

e changing lane;

igure 10 visualizes the tree of tags for-ardynamic entity’s means to enhance its conspicuity.
light, which are subtags for all tags*under “light”, are not shown in Figure 10 because the f
e too large.

Che tags for
gure would
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Enhancing conspicuity

Light Sound Gesture
Headlight Horn Indicate
low beam turning left
Police whistle

Headlight o Indicate

high beam Police siren turning right

Taillight Ambulance siren Indicate stopping

Fire fighter siren

Fog light Indicate

Other slowing down

Brake light
Hazard light
Left signal light
Right signal light

Emergency
signal light

Reverse
driving light

Beacon light

Interior light

4.4.4.8 Visibility

To describ
should be |

a) fullyiny
b) partia
c) fullyb

NOTE1 1
some small

ised:
view;
ly blocked from view;

ocked from view.

Indicate yielding

Indicate b?
going throughy

In@éj
changing lane

'a)

,{( Other

e 10 — Tree of tags for describing'd.dynamic entity’s means to enhance its consp

e the visibility of a dynamic’entity from the viewpoint of the subject vehicle(s), the foll

'hesSe tags can be used for an entity if it applies at any time during a scenario. So if a dynamic
dutation fully blocked from the viewpoint of the subject vehicle(s), the tag “fully blocked frojn view” can

icuity

owing tags

entity is for

be applied.

NOTE 2  Figure 11 visualizes the tree of tags for the visibility of a dynamic entity from the viewpoint of the subject

vehicle(s).

Fully in view

Visibility
Partially blocked Fully blocked
from view from view

Figure 11 — Tree of tags for describing the visibility of a dynamic entity from the viewpoint of the

subject vehicle(s)
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4.4.4.9 Collision information

To describe whether a dynamic entity collided within a scenario or not, the following tags should be used:
a) collided;

b) did not collide.

NOTE1 Collision information refers to historical information, i.e. whether a dynamic entity collided in an observed
scenario. In Annex A, an example is provided.

NOTE 2  Figure 12 visualizes the tree of tags for the collision information.

Collision information

Collided Did not collide

Figure 12 — Tree of tags for describing collision information for a dyniamic entity

4.4.5 Tags for the scenery elements

NOTE The tags in this clause are largely based on ISO 34503:2023, Clause’9[Z},
To describ¢ the scenery elements, the tags shall address:
a) drivablle area type;

b) drivable area geometry;

¢) lane specification;

d) drivable area signs;

e) drivablle area edge;

f) road syirface marking;

g) drivable area surface;

h) junctigns;

i) specia| structures;

j) basic rjoad structures;

k) tempofary roadStructures;

1) geogrdphicarea.

If no tags are mentioned for one or more of the aforementioned items, it shall be assumed that any of the tags
of that item may or may not be applicable for the scenarios that the scenario category comprises.

EXAMPLE Only a tag related to the “drivable area type” is specified through the tags for a scenario category. In
that case, scenarios that the scenario category comprises contain at least the specified tag related to the “drivable

area type”. The scenarios can contain any tag related to the other topics. For example, the scenarios may take place at
any geographic areas, as long as the specified “drivable area type” applies.

4.4.5.1 Drivable area type
To specify the drivable area type, the following tags should be used:
a) motorway, highway, or interstate;

© IS0 2024 - All rights reserved
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b) primary road (e.g. dual-carriage way, single carriage way);

c) radial road;

d) distributor road;

e) minor or local road;

f) slip road or off-ramp;

g) parking space;

h) shared space;

i) driveway:

NOTE1 A motorway, highway, or interstate is a high-traffic road where non-motorized vehicles and

are prohibif
centres. A d
capacity. A
carry low v
A parking s
vehicle and

ed. A radial road is a high-density traffic road that connects a motorway to a distributor ro
istributor road connects a radial road with a minor or local road and generally-has a low f{
minor road or local road provides access to residential areas and other local dévelopments.
lumes of traffic. A slip road is a road that is used to drive on to and off a motonway, highway,
bace is the physical space where one vehicle is parked. A shared space can/be shared betweer]
pther dynamic entities, for example, pedestrians or cyclists.

pedestrians
ad or urban
o moderate
[hese roads

of interstate.

the subject

NOTE 2  Kigure 13 visualizes the tree of tags for the drivable area type.
Drivable area type
Motorwhy, Primary Radial road  Distributor Minor or S Parking Shared Driveway
highway} or road road local road off ramp space space
interstdte
Figure 13 — Tree of tagsfor the drivable area type
4.4.5.2 Drivable area geometry

At the top level, the tags for the drivableiarea geometry should address:

a) horizo
b) transy
c) vertica

NOTE 1
parallel to g
directional

T

ntal plane;

erse plane;

| plane.

he horizontal plane refers to the plane parallel to the road surface. The vertical plane refers

n imagihavy straight wall along the road. The transverse plane refers to the plane with its n
bf driving. Figure 14 visualizes the three planes in case of a straight road.

to the plane
rmal in the
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Key
1 transvqrse plane
2 horizontal plane
3 vertical plane
2
Figure 14 — Different planes for describing the geomet&y the drivable area.
The tags far the horizontal plane can be: QQ
i S
— straight; Q
%
— curved. $\\,Q
To further gpecify curved, the following tags can be g.@:
— left; xO
. o
— right. \\

divideg;

@)

The tags far the transverse plane can l@ .

— undivided; O
NS

— pavemlents; Q%

— barriers on road es;

— types ¢f lane%gether;

superg

leé&ion/banking.

The tags for the vertical plane can be:

— up-slope;

— down-slope;

— level plane.

NOTE 2

Figure 15 visualizes the tree of tags for the drivable area geometry.
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Drivable area geometry

Horizontal plane Transverse plane Vertical Plane
Straight Divided Up-slope
Curved Undivided Down-slope
Left Pavements Level plane
Right Barriers on
road edges
Types of
lanes together
Superelevation/
banking

Figure 15 — Tree of tags for the drivable area geometry

4.4.5.3 lLlane specification

At the top level, the tags for the lane specification should address:
a) lane type;

b) numbdr of lanes;

¢) minimum number of lanes;

d) traffic|direction;

e) restridtion.

The tags fqr the lane type can be:

— normal;
— High-Qccupancy Vehicle (HOV);
— bidireq¢tional;

— biking
— border;

— bus;

— connecting ramp;
— curb;

— driving;

— entry;

— exit;

— median;

— off-ramp;
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on-ramp;

parking;

restricted;

road works;

er;

sidewalk;

stop;
taxi;

tram.

NOTE1
a driving la
two-way lef]
of the road
or motorwg
is not one o
and exiting
used on larg
rural/urbar
but has the
additional s

The tags fo
— 1lane;
2 lanef
3 lanef
4 laneq
5 lanes

Instead of
tags for the

1 lane;

6 laney.

2 laneg;

'he lane types are based on the enumeration of lane types in Reference [13]~A/bidirectional
he on a narrow road which can be used in both directions. A bidirectional+oad can also be 3
t turn left on multi-lane roads (e.g. on US road networks). A border lane describes a hard borde
that has the same height as the drivable lane. A connecting ramp lane is\atamp connecting tw
ys. A curb lane is a lane consisting of curbstones. A driving lane describes a “normal” drivab
Fthe other types. Entry and exit lanes are lanes parallel to the main road and intended for tra
the main road, respectively. A median lane is a lane between driving lanes in opposite directio
Fe roads to separate the traffic. An off-ramp lane is a lane leading away from a highway or mo

roads and vice versa for an on-ramp lane. A restricted laneis a lane on which cars are not me
same height as the drivable lanes. Typically, a restricted lane is separated with lines and oft
triped lines on it. A sidewalk is a lane on which pedestrians can walk safely.

r the number of lanes can be:

specifying the-exact number of lanes, it is possible to indicate the minimum number of
e minimuym Number of lanes can be:

)

road can be
continuous
- at the edge
o highways
le road that
fic entering
hs, typically
orway onto
ant to drive
bn there are

lanes. The

The tags fo

3 lanes;
4 lanes;
5 lanes;

6 lanes.

r the traffic direction can be:

— right-hand traffic;

left-hand traffic.
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The tags for the restriction can be:

— height restriction;

— weightrestriction;

— width restriction;

— vehicle type restriction.

NOTE 2  Figure 16 visualizes the tree of tags for the lane specification.

Lane specification

Lanpe type Number of lanes Minimum Traffic direction Restr’i@?‘
number of lanes \D
Normal 1 lane Right-hand traffic ‘\Efelght resfriction
1 lane ( :
HOV 2 lanes Left-hand traffic ",\) Weight resfriction
2 lanes |
Bidirectional 3 lanes Width resfriction
3 lanes
Biking 4 lanes Vehicle fype
4 lanes restricfion
Border 5 lanes
5 lanes
B 6 lanes
6 lanes

(onnecting ramp
Curb
Driving
Entry
Exit
Median
Off-ramp
On-ramp
Parking
Rail

Restricted ‘\<

Road w&) '
SHoulder
Sfdewalk

Stop

Taxi

Tram

Figure 16 — Tree of tags for the lane specification
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4.4.5.4 Drivable area signs

At the top level, the tags for the drivable area signs should be:

a)
b)

information sign;

regulatory sign;

¢) warning sign;

d)
NOTE 1

supplementary sign.

A supplementary sign is a sign mounted below a “parent sign”. This can be a sign to indicate that a road

is closed (here, the “road closed” sign is the “parent sign”) for a specific type of vehicle (here, the type of vehicle is

specified ud
To further
variab
unifor
full-tiny
tempo
corrup
blurre
— locals

EXAMPLE

case, the tag
time” applid
reduction a

NOTE2 4
50 km/h sig
blurred sigy
NOTE3 4

NOTE4 [

Ing the supplementary sign).
specify each of the above tags, the following tags can be used:
€;
m;
he;
Fary;
ted;
;
pecific.

Smart highways or motorways can change their speed limits depending on external fac
b “variable” applies. The tag “temporary” appliesffor signs that are only present temporarily. T|
s for signs that are permanently present, even if the sign itself has a temporal character,
certain times.
\ corrupted sign indicates a change‘in meaning, e.g. half of the number 50 is visible, whic

i into a 5 km/h sign due to the loss’of the “0”. The cause of the change can be aging or mar
can be caused by, for examplg,‘aging of the sign or vandalism.

A\ combination of the tags iS'also possible. For example, both “variable” and “full-time” can applyy.

igure 17 visualizes thetree of tags for the drivable area signs.

tors. In this
he tag “full-
e.g. a speed

h changes a
ipulation. A
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Drivable area signs

rel.

. Moreover,
oad surface

Information sign Regulatory sign Warning sign Supplementary
sign
Variable Variable Variable
Variable
Uniform Uniform Uniform
Uniform
Full-time Full-time Full-time
Full-time
Temporary Temporary Temporary
Temporary
CUI I uytcd CUI I uptcd CUI I uytcd
Corruptednb
Blurred Blurred Blurred "4
\D
Blu{réa/
Local specific Local specific Local specific M3
Iy pecific
| QN
Figure 17 — Tree of tags for the drivable area signs
4.4.5.5 Drivable area edge
To specify the drivable area edge, the following tags should be used
a) line markers;
b) shoulder;
c) solid barriers (e.g. grating, rails, curb, cones);
d) noedge;
e) unstryctured.
NOTE1 Drivable area edge is the outermest edge of the drivable area in which a vehicle is meant to traj
To further gpecify line markers, the following tags can be used:
— permanent;
— tempofary.
NOTE 2 In some countries, temporary road surface markings have a different colour than permanen
in case the femporaty road surface marking is incompatible with other traffic symbols, the temporary 1
marking ha$ priority over other traffic symbols.
To further sperify shoulder, the following tags can be used:
— paved;
— gravel;
— grass;
— snowbanks;
— covered by snow.
To further specify solid barriers, the following tags can be used:
— grating;
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— rails;

— curb;

— cones;

— barrels.

NOTE 3  Unstructured drivable area edge includes damaged edge, rocks, etc.
NOTE 4  Figure 18 visualizes the tree of tags for the drivable area edge.

Drivable area edge

N\
Line| markers Shoulder Solid barriers No edge Up@y\{:‘tured
Permanent Paved Grating
Temporary Gravel Rails
Grass Curb
Snow-covered Cones
Snowbanks Barrels

Figure 18 — Tree of tags for the drivable area edge

4.4.5.6 Road surface marking

At the top level, the tags for the road surface markingshould address:
a) line marker;

b) line type;

c) line colour;

d) quality;
e) markef type.

The tags far the line marker-ean be:
— permanent;

— tempofary.

NOTE1 In(seme countries, temporary road surface markings have a different colour than permanenf. Moreover,
in case the ﬂmmnm&smﬁcemkhgirﬁannpzﬁewﬁ#uﬁerﬁ#&wmbrﬂw&eWoad surface

marking has priority over other traffic symbols.

The tags for the line type can be:

— solid;

— broken;

— Dbotts dots.

NOTE 2 In case of multiple line types, tags can be combined. For example, “solid broken” indicates that a solid line

is followed by a broken line. When combining line types, the first line type refers to the line to the inside (i.e. leftmost
line in case of right-hand traffic).
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The tags for the line colour can be:
— white;

— yellow;

— red;

— green;

— blue;

— orange.

The tags farthe quatity cam be:
— missing;
— poor quality;

— good quality.

The tags for the marker type can be:
— mechapical;

— paint;
— stones
— thermgplastic;
— polymer tape;
— epoxy.
NOTE 3  Kigure 19 visualizes the tree of tags for theroad surface marking.

N
) kR))ad surface marking

A B

Lingl marker Line type > Line color Quality Marker type
Permanent ! 03\')50“‘1 White Missing Mecharfical
Temporary ~ " )‘ Broken Yellow Poor quality Painft

i Botts dots Red Good quality Stongs
Green Thermoplastic
Blue

Polymer|tape

Orange.
=]

Epoxy

Figure 19 — Tree of tags for the road surface marking

4.4.5.7 Drivable area surface
At the top level, the tags for the drivable area surface should address:
a) drivable area surface type;

b) drivable area surface features;
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¢) drivable area induced surface condition.

The tags for the drivable area surface type can be:

— loose (e.g. gravel, earth, sand, snow);

— segmented (e.g. concrete slabs, granite setts, cobblestones);
— uniform (e.g. asphalt).

The tags for the drivable area surface features can be:

— crack;

— potholf;
— rut;
— swell;
— raised|manhole cover.

The tags fqr the drivable area induced surface conditions can be:
— lcy;
— floodef;
— standipg water;
— snow ¢n surface;
— wet;
— surface contamination.
NOTE1 [Klooded drivable area results when thefamount of water arriving on the drivable area is greater than
the capacity of the drainage facilities that take-it.away. Standing water tends to occur if there is a deprgssion in the
drivable arda. A wet surface is soaked but there-is no standing water. Surface contamination can include the presence
of leaves, oil, mud or rocks. Surface contamination can be due to oil spills, sand on surface, etc.

NOTE 2  Kigure 20 visualizes the tree of tags for the drivable area surface.

Drivable area surface

Q‘B/rivable area Drivable area Drivable area
surface type surface features induced surface
condition
Loose Crack
Icy
Segmented Pothole
Flooded
Uniform Rut
Standing water
Swell

. Snow on surface
Raised manhole

cover Wet

Surface
contamination

Figure 20 — Tree of tags for the drivable area surface
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Junctions

At the top level, the tags for the junctions should be:

a) roundabout;

b) intersection.

NOTE1 Junctions are areas on the map where two or more roads meet. Roundabouts are a special type of
intersection.

To further specify a roundabout, the following tags can be used:

— minij;

— compat;

— normaf;

— large;

— doubls.

NOTE2 A mini roundabout is a small roundabout in low-speed environments.ahd-inscribed circle diameter (ICD)
of less than[ 28 m. The ICD is the diameter of the largest circle that can be inscyibed within the roundgbout kerbs.
Compact roundabout is a roundabout with a central island of at least 4 m_diameter and an ICD betwedn 28 m and
36 m. A corhpact roundabout has a single drivable area lane entry and eXit on each arm. A normal roundabout is a
roundabout{with a central island of at least 4 m diameter, and an ICD between 100 m and 28 m and has mgre than one
drivable arda lane entry and exit on at least one of the arms. A large roundabout is a roundabout with a ceptral island,
and an ICD |n excess of 100 m and with multiple drivable area lane entry and exits at all or some of the agproaches. A

double roun
To further
— signali
— non-si
— non-si
NOTE3 4
a roundabo
at which enf
To further
T-junc
Y-juncf

Crossr

dabout comprises of two roundabouts which are separated by a short link.

specify any of the above roundabouts, the following tags can be used:

zed;

bnalized, modern roundabout;

bnalized, nonconforming traffic citcle.

\ signalized roundabout is attoundabout that is controlled by traffic light signals. A modern rg
it at which entering traffic yields to circulating traffic and a nonconforming traffic circle is a
ering traffic cuts off circulating traffic.

specify an intersection, the following tags can be used:

fion;

ion;

bad’

undabout is
roundabout

stagge

other.

red;

grade separated;
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NOTE4 A T-junction is a three-way intersection where one road joins another road at a right angle without crossing
it. A Y-junction is a three-way intersection where one road joins another road at an acute angle without crossing it. A
crossroad is where two roads cross each other to form a junction. A crossroad can be comprising the two roads with
equal rights or a major road (i.e. traffic has the right of way) and a minor road (i.e. traffic must yield to the traffic on
the major road). A staggered junction is a junction arrangement where the major road (i.e. traffic has the right of way)
is continuous through the junction and two opposing minor roads (i.e. traffic must yield to the traffic on the major
road) form priority junctions that are offset from one another. A grade separated junction is a junction that has at least
two road links at different levels to keep conflicting traffic flow apart, and usually involves the provision of a structure
(e.g. bridge or a tunnel) to accommodate road crossing. For special types of junctions, such as the ‘Michigan left’[21],
the tag “Other” under “Intersection” can be used. See Figure 21 for examples of the different types of intersections.

Figure 21 — a) T-junction

)
N

<

RN\

Figure 21 — b) Y-junction

L
HEE

Figure 21 — c) Crossroad
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— signal
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Figure 21 — d) Staggered intersection

ized;

— non-signalized.

NOTE 5

)

Figure 21 — e) Grade-separated intersection

Mini

Signalized é

N on-sifﬁb&'
g

N(%i?gnalized,

o)
\!
(\%ompact
v

~

Signalized

Non-signalized,
modern

Non-signalized,

Roundabout

Normal

Signalized

Non-signalized,
modern

Non-signalized,

Figure 21 — Examples of different types of intersections

specify any of the above intersections, thefollowing tags can be used:

Large
Signalized

Non-signalized,
modern

Non-signalized,

igure 22 and Figure 23 visualize‘the trees of tags for a roundabout and an intersection, respegtively.

Double
Signalized

Non-signglized,
modefn

Non-signglized,

nonconforming

nonconforming

nonconforming

nonconforming

Figure 22 — Tree of tags for a roundabout
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Intersection

T-junction Y-junction Crossroad Staggered Grade separated Other
Signalized Signalized Signalized Signalized Signalized Signalised
Non-signalized Non-signalized Non-signalized Non-signalized Non-signalized Non-signalized

Figure 23 — Tree of tags for an intersection

4.4.5.9 Special structures

To specify p special structure, the following tags should be used:
a) automaptic access control;

b) bridge
¢) pedestrian crossing;
d) rail crossing;

e) tunnel

f) toll pldza;

g) parkingarea;

h) parking garage;
i) skywaly;
j) ferry drive-aboard ramp.

NOTE Figure 24 visualizes the tree of tags for@ special structure.

) Special structure

S\S

N
Automptic Bridge Pedestrian "\.ﬂail Tunnel Toll plaza Parking Parking Skyway Kerry
accegs crossing’\ rossing area garage dfiver-
contrpl aboard
famp

Figure 24 — Tree of tags for a special structure

4.4.5.10 Basicroad structure

To specify p basic road structure, the following tags should be used:

a) building;

b) streetlight;

c) street furniture (e.g. bollards);
d) vegetation.

NOTE1 Basicroad structures are structures that are present on the drivable area surface or near the edge of the
drivable area surface.

NOTE 2  Figure 25 visualizes the tree of tags for a basic road structure.
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Basic road structure

Building Streetlight Street furniture Vegetation

Figure 25 — Tree of tags for a fixed road structure

4.4.5.11 Temporary road structure

To specify
a)
b)
9

d) emerg

constr]

road s

NOTE1
temporary ¢

NOTEZ2 1}

4.4.5.12 (
To specify
geographig

area, the st
district, or

4.4.6 Ta
NOTE ]

For the eny

road W

a temporary road structure, the following tags should be used:

uction site detour;
ork;
gnage;

ency corridor.

bmergency signage which obstruct or impact normal driving.
igure 26 visualizes the tree of tags for a temporary road structure;

Temporary road structure

Construction Road work

site detour

Emergency
corridor

R
\’@:& signage

Figure 26 — Tree of tags for a temporary road structure

feographic area

the location at which the-s€enario is taking place, a stakeholder can use tags that
area. These tags may refer to continents and countries. To further distinguish the

region.
ps for the environment conditions

'he tags ifi this clause are largely based on 1SO 34503:2023, Clause 10 [Z],

ironmental conditions, the tags shall address:

weath

'emporary road structures can be placed on the road due to local requirements or accidents, w|

akeholder can use thesadministrative divisions that apply to the country, e.g. the proy

hich include

bpecify the
beographic
ince, state,

a)
b)
9
d)
e)

traffic

L,

particulates;
illumination;

connectivity;

density.
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If no tags are mentioned for one or more of the aforementioned items, it shall be assumed that any of the tags
of that item may or may not be applicable for the scenarios that the scenario category comprises.

EXAMPLE

Only a tag related to the “weather” is specified through the tags for a scenario category. In that
case, scenarios that the scenario category comprises contain at least the specified tag related to the “weather”. The
scenarios can contain any tag related to the other topics. For example, the scenarios may contain any tag related to the

ISO 34504:2024(en)

“illumination”, as long as the specified “weather” tag applies.

4.4.6.1 Weather

At the top level, the tags for the weather should address:

a) wind;

b) precip
To specify

tation.

— constant wind;

— gust.

To specify
— no con
— calm;

— lighta
— lightb
— gentle
— moder
— fresht
— strong
— nearg
— gale;

— strong]
— storm;
— violen{

— hurric

r;

Feeze;
breeze;

hte breeze;
reeze;
breeze;

hle;

gale;

stormg

hne force.

stant wind/no gust;

wind, the following tags can be used:

Fhe wind speed and the gust speed, the following tags can be used:

NOTE1 The above categorization is based on the Beaufort scale, see Chapter 5 of Reference [14].

NOTE 2 The wind speed is characterized as an average over a specified time interval (recommended 2 to 10 min)
and the gust speed is characterized as the peak value of a 3 s rolling mean wind speed.

NOTE 3  Stakeholders can use other categorizations of the wind speed and the gust speed. For example, no wind,
low wind, medium wind, and high wind.

To specify precipitation, the following tags can be used:

— rainfall;

— snowfall;
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— freezing rain.

To specify the rainfall, the following tags can be used:
— norain;

— light rain;

— moderate rain;

— heavy rain;

— violent rain;

— cloudburst:

To specify pnowfall, the following tags can be used:

— no snowfall;

— light spow;

— moderpte snow;

— heavy gnow;

— heaviest snow.

To specify freezing rain, the following tags can be used:
— sleet;
— graupsl;
— hail.
NOTE 4 Kor a possible way to classify rainfall and‘snowfall, see ISO 34503:2023, Clause 10 [Z],

NOTES5  Kigure 27 visualizes the tree of tags‘for the weather.
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Light air
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Gust
No gust
Calm

Light air

Weather

Rainfall
No rainfall
Light rain

Moderate rain

Precipitation

Snowfall
No snowfall

Light snow

Moderate snow

Freezing rain
Sleet
Graupel

Hail

Ilight breeze
Gentle breeze
Moferate breeze

Fresh breeze
Strong breeze

Near gale
Gale
btrong gale
Storm
Vlolent storm

Hurricane force

4.4.6.2 RBarticulates

Light breeze
Gentle breeze
Moderate breeze
Fresh breeze
Strong breeze
Near gale
Gale
Strong gale
Storm
Violent storm

Hurricane force

Heavy rain
Violent rain

Cloudburst

Heavy snow

Heaviest snow

Figure 27 — Tree of tags for the weather

To specify particulates, the following tags should be used:

a) non-prlecipitating water droplets (i.e. mist/fog);

b) sand ahd dust;

c¢) smoke|and pollution;

d) volcanjic ash;

e) water kpray;

f) blowing debris.

NOTE Figure 28 visualizes the tree of tags for the particulates.

Non-precipitating
water droplets

Sand and dust

Smoke and

Particulates

pollution

Volcanic ash

Water spray

Figure 28 — Tree of tags for particulates
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4.4.6.3 Illumination

At the top level, the tags for the illumination should address:
a) time of the day;

b) cloudiness;

¢) artificial illumination;

d) directsun glare.

To specify the time of the day, the following tags can be used:

— daytinfe;

— night time;

— low-ambient lighting condition.
NOTE1 Daytime is referred to as a condition where the ambient illuminance is greater‘than 2 000 Ix. Night time
is referred fo as a condition where the ambient illuminance is less than 1 1x. Low-ambient’lighting condition is when
ambient light is between daytime and night time.

To specify the cloudiness, the following tags can be used:
— clear;
— partly|cloudy;

— overcast.

To specify prtificial illumination, the following tags canpe used:
— stree;l'ight;
— oncomling vehicle light;

— indoor]light (e.g. parking facilities);

— other.

NOTE 2  Kigure 29 visualizes the-tre€ of tags for the illumination.

[llumination

&
Tin@%e day Cloudiness Artificial Direct sun glare
p ‘. illumination
~ Daytime Clear
| Streetlight

Nighttime Partly cloudy

Oncoming
Low-ambient Overcast vehicle light

lighting condition
Indoor light

Other

Figure 29 — Tree of tags for the illumination
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4.4.6.4 Connectivity

At the top level, the tags for the connectivity should address:

a)
b)

communication;

positioning.

To specify the communication connectivity, the following tags can be used:

Vehicle to Vehicle communication (V2V);

Vehicle to Infrastructure communication (V2I);

Vehicl¢To Pedestrian communication (V2PJ;
Vehicl¢ to Network communication (V2N);

Vehicl¢ to Others communication (V20).

To further gpecify V2V, V2I, V2P, V2N, and V20, the following tags can be used:

cellulalr (e.g. 2G, 2.5G, 3G, 4G, 5G);
satellite;

802.11p-based Wi-Fi;

short range communication, e.g. dedicated short-range communications (DSRC), intelligent transport

systems (ITS-G5), Sidelink PC5.

To specify the positioning connectivity, the following tags can be used:

Galiled;
GLODball Navigation Satellite System (GLONASSY;
Global|Positioning System (GPS);

RTK;
BeiDou Navigation Satellite SyStem (BDS);

Quasi-fenith Satellite System’ (QZSS).

NOTE Figure 30 visualiZes'the trees of tags for the connectivity.

Connectivity

Communication

(&2}

Positioning]

Galifleo

V2v V2I V2P V2N V20
Cellular Cellular Cellular Cellular Cellular
Satellite Satellite Satellite Satellite Satellite
802.11p- 802.11p- 802.11p- 802.11p- 802.11p-
based Wi-Fi based Wi-Fi based Wi-Fi based Wi-Fi based Wi-Fi
Short range Short range Short range Short range Short range
communication communication communication communication communication

Figure 30 — Tree of tags for the connectivity
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4.4.6.5 Traffic density

To specify the traffic density, the following tags should be used:
a) low traffic density;

b) medium traffic density;

c) high traffic density.

EXAMPLE1 Low traffic density can indicate less than 20 vehicles per kilometre per lane and high traffic density
can indicate more than 50 vehicles per kilometre per lane.

EXAMPLE 2  Low traffic density can indicate less than 20 dynamic entities within a radius of 50 m of the subject
vehicle(s) agdhighdensity camimdicate ore thram SOdymanTic entities withima radius of 50T of thesubjegt vehicle(s).

NOTE Figure 31 visualizes the tree of tags for the traffic density.

Traffic density

Low Medium High
traffic density traffic density traffic d

Figure 31 — Tree of tags for the traffic.density

4.4.7 Tags for additional information of a scenario

For provid|ng additional information of a scenario, the tags.shall address:
a) scenarfio usage;

b) scenatrfio source;

¢) intended execution platform;

d) indicator;

e) abstraftion level;

f) scenarfio type.

If no tags afe mentioned forohe or more of the aforementioned items, it shall be assumed that any of the tags
of that item) may or may’ not be applicable for the scenarios that the scenario category comprises.

EXAMPLE Only. 4 tag related to the “scenario usage” is specified through the tags for a scenario category. In that
case, scenaijios thatithe scenario category comprises contain at least the specified tag related to the “scerlario usage”.
The scenarips can¢contain any tag related to the other topics. For example, the scenarios may contain any type of tag
related to “ilndicator", as long as the specified “weather” applies.

4.4.7.1 Scenario usage

To clarify the scope of a scenario, the usage of a scenario within an assessment may be labelled via tags. The
following tags should be used when indicating what type of performance aspect can be assessed with the
corresponding scenario:

a) safety;
b) quality;
¢) correctness of functionality;
d) virtual test platform verification (e.g. ISO 19365).
© IS0 2024 - All rights reserved
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To further specify safety, the following tags can be used:
— functional safety;

— SOTIF;

— behavioural safety;

— post-crash behaviour and risk minimal state;

— passive safety;

— cybersecurity.

To further gpecifyquatity; the fottowing tags cam be used:
— comfortability;

— availability;

— reliability;

— efficiency;

— other.

NOTE Figure 32 visualizes the tree of tags for the scenario usage.

- \
Scenario usage c\\\
. N .
Safety Quality Correctness of Virtual test plat-
functionality form verification

'
Functional safety Comfortabilitsk\

SOTIF Avai}@ﬁ’y

Behavioral safety CR}\I\';bility
Post-crash ?&\ ’ Efficiency
behavior & risk 1
minimal state < i Other

Passive s\a@)
Cybespchrty

Figure 32 — Tree of tags for the scenario usage

4.4.7.2 Scénario source

A scenario may be labelled with a tag describing the source of the scenario. At the top level, the tags for the
source of a scenario should be:

a) laws, regulations, and standards;
b) Field Operational Test (FOT) data;
¢) crash data;

d) consumer protection test;

e) manually created;
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f) automatically created;

g) proprietary;

h) unknown.

NOTE1 Crash data can refer to accident databases, such as the German In-Depth Accident Study (GIDAS)[2], the
Community database on Accidents on the Roads in Europe (CARE)[3], the Initiative for the GLobal harmonization of
Accident Data (IGLAD)[4], road safety from the government of the United Kingdoml[2], and the National Automotive
Sampling System (NASS) General Estimates System (GES) from the United Statesl®l. Crash data can also refer to the
literature regarding accident analysis, such as Reference [15]. Consumer protection test can refer to tests originating
from, amongst others, the New Car Assessment Programme (NCAP) or the Insurance Institute for Highway Safety
(ITHS).

To further gpecify Taws, regulations, and standard, the Tollowing tags can be used:
— UNECEK regulation;

— nationpl law;

— interngtional standard;

— nationpl standard.

NOTE 2  Kigure 33 visualizes the tree of tags for the scenario source.

Scenario source

Lays, Field Crash data Consumer Manu > Automati- Proprietary Unkijown
reguldtions, operational protection CBQQECI cally
and test (FOT) test created
standlards data

UNECE

regulation

National

law

Inpternational
standard

National

standard

Figure 33 — Tree of tags for the scenario source

4.4.7.3 Intended execution platform

Scenarios may be designed for a Specific eXecution platform. 1f the scenario 1S intended for a specific
execution platform, any of the following tags should be used:

a) virtual test platform;

b) the X-in-the-loop (XiL) test platform;

c) proving ground test;

d) publicroad test.

To further specify the XiL test platform, the following tags can be used:
— Model in the Loop (MiL);
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are in the Loop (SiL);

— Hardware in the Loop (HiL);

— Driver in the Loop (DiL);

— Vehicle in the Loop (ViL).

NOTE 1

NOTE 2

4.4.7.4 Indicator

A test scenprio may contain indicators to evaluate the performance of an ADS. To label the type g
the followihg tags should be used:

a) safety
b) comfort;

c) efficiency.

To further

— time-tp-collision (TTC);
— time hpadway\(THW);

— distangé;

Following Reference [11], the virtual test platform refers to the execution of the test scenario using
simulation models. The difference with a XiL test platform is that with the latter, one or more real elements are used
in the tests instead of their modelled counterparts. A proving ground test refers to a physical environment that is not
open to the public, e.g. a test track. A public road test refers to a test on the public roads.

Figure 34 visualizes the tree of tags for the intended execution platform.

Intended execution platform

Virtual test XiL test platform Proving Public Qo’@\gst
platform ground test
MiL

SiL
HiL
DiL

ViL

Figure 34 — Tree of tags for the inténded execution platform

specify a safetyindicator, the following tags can be used:

— post-encroachment time (PET).

NOTE 1

To further

In Reference [16], a review of different safety indicators for automated driving is presented.

specify a comfort indicator, the following tags can be used:

— longitudinal acceleration;

— longitudinal jerk;

— lateral acceleration;

— lateral jerk.

© IS0 2024 - All rights reserved

40

findicator,


https://standardsiso.com/api/?name=197eb1d1d7c29d9e860f9bfb3877b1ed

ISO 34504:2024(en)

NOTE 2  These above indicators can also be safety indicators.

To further specify an efficiency indicator, the following tags can be used:
— time;

— energy;

— emission.

NOTE 3  Figure 35 visualizes the tree of tags for an indicator.

Indicator
Safety Comfort Efficiency

TTC Longitudinal Time

acceleration
THW Energy ‘\
Longitudinal jerk (
Distance Emission, o
Lateral
PET acceleration

Lateral jerk

Figure 35 — Tree of tags for the indicator to evaluate the performance of an ADS

4.4.7.5 Abstraction level

To specify the abstraction level, the following tags should be used:
a) functignal;

b) abstrart;

c) logical
d) concrete.

NOTE Figure 36 visualizes the-tree of tags for the abstraction level.
Abstraction level

\

@t{ctional Abstract Logical Concrete

Figure 36 — Tree of tags for the abstraction level

4.4.7.6 Scenario type

To specify the scenario type, the following tags should be used:
a) nominal;

b) critical;

c) failure.
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A nominal scenario is a scenario representing usual and/or expected objects, object behaviour, and/or road

conditions[291. A critical scenario is a scenario representing unusual and/or unexpected objects, object behaviour, and/
or road conditions([29], A failure scenario is a scenario representing a system failure that compromises the capability of
the ADS to perform the entire dynamic driving task[29],

NOTE 2

Figure 37 visualizes the tree of tags for the scenario type.

Scenario type

Nominal Critical Failure

Figure 37 — Tree of tags for the scenario tvpe

4.4.8 Ta

The tags r¢
describe th
but rather
level tag.

EXAMPLE
information
conditions.
used, as sho

Figu

449 Us

If a scenar]
include thd

NOTE1 1
used to defi

If a scenario category-X comprises a scenario X, it means that scenario x contains at least the t

os for the intended test usage

plated to a dynamic entity (4.4.4), the scenery (4.4.5), or the environmental eondition
e content of a scenario. To apply a tag to a scenario that does not apply te the content of
Fo the intended test usage, this shall be indicated by using the tag “intended test usage”

The scenario description does not contain rain. The scenario{description might not
about the weather. However, the intended usage of the scenario’is to test a functionality d
[o indicate this, the tag “moderate rain” can be used while at the top-level, the tag “intended t

whn in Figure 38.

Intended test usage
Environmental conditions
~
X Moderate rain

Weather Rainfall

re 38 — Example of describing thelintended usage of a scenario in moderate raii

ing tags for specifying scenario categories

io category is defined Using tags, then the scenario category shall comprise all sce
same tags.

he scenario catégofry X. Scenario x can have additional tags that are not part of the scenario ca

5 (4.4.6) all
a scenario,
as the top-

contain any
uring rainy
bst usage” is

nfall

harios that

ags that are
egory X.

EXAMPLE 1] The scewario category with the tag “roundabout” comprises all scenarios that incljide the tag
“roundabouft”.
When usirlg tags to define a scenario category, logical rules, e.g. NOT or OR, may be used. Whhen listing

the logical

multiple t3

gs_without explicit usage of logical rules, it shall be assumed that all tags apply, i.e.

AND applies.

According to 4.4.2, first the purpose of the tags shall be listed. Next, the first top-level tag that applies shall
be mentioned, then, if applicable, the lower-level tag(s).
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