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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.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-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 documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suelf patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on the ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as wellvas information about ISO's aglherence to
the World Trade Organization (WTO) principles in‘the Technical Barriers to Trade| (TBT), see
www.iso.org/iso/foreword.html.

This|document was prepared by Technical Comnittee ISO/TC 22, Road vehicles, Subcomnjittee SC 33,
Vehigle dynamics, chassis components and driving automation systems testing.

Any feedback or questions on this documrent should be directed to the user’s national standprds body. A
complete listing of these bodies can e found at www.iso.org/members.html.
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Introduction

The move towards automated driving systems (ADSs) is being driven by the many potential benefits of
the technology, such as increased safety, reduced traffic congestion, lowered emissions and potentially
increased mobility for those unable to drive. In order to realize these benefits, it is essential that the

ADS technol

ogy is introduced safely.

The development of automated vehicle technology has received wide public attention, with countries
worldwide focusing on:

ensurin

that the introduction of ADSs for fpcfingl/frinlling purposes and for commercial opera

ions

is done
— building

A key aspec
and clearly (
establishing
to safe oper
compliance

The ODD re
task (DDT) s
for a given A

The ODD ta

to specify, ilmplement and communicate minimum safety reguirements in their designs, and alloy

users (e.g. i
a minimum
enable ADS
operating c
resulting pr
activities.

While there
provides a g
methodolog
an efficient

developmenjt - ASAM OpenODD:

safely, securely and legally; and
F public and consumer trust and acceptance of the technology.

L of the safe use of automated vehicle technology is defining its capabilitiestand limit

the capability of an ADS is the definition of its operational design domair’(ODD). In add
ation, the ODD definition is also important for conformity with laws’and regulation:
with vehicle goals, e.g. mobility and comfort needs.

presents the operating conditions within which an ADS can¢perform the dynamic dr
afely during a trip. This document focuses on a taxonomy-and format for the ODD defin
DS to create a common understanding of the ODD.

konomy and definition format specified in this dogument will enable ADS manufacty

hsurers, national, local, and regional governmient), operators and regulators to refej
set of ODD attributes and performance reguirements in their procurements. It will
manufacturers, developers and suppliers of components and subcomponents to defin
ipability and assemble sets of evidencethat will improve confidence in the safety d
bduct (such as component specifications) and in the data obtained from test and verific

are a number of different testing, trialling and deployment environments, this docu
eneric taxonomy for defining each of these environments. For a scenario-based verific
y for ADS, a hierarchical faxonomy for ODD definition and a definition format also en
scenario creation and)scenario parametrisation. Such a definition format standard

a
ommunicating these to the end user, leading to a state of “informed safety¥.The first stLp in
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Road Vehicles — Test scenarios for automated driving
systems — Specification for operational design domain

1 Scope

This document specifies the requirements for the hierarchical taxonomy for specifying operating

cond
Systd
taxol
with

This
oper

This
vehid

document can also be used by manufacturers of level 3/4 ADS to’define the ADS’ operati

It m
gove

This
mon
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The
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undg

IS0/
road

ISO 3

ISO
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3

m (ADS). This document also specifies requirements for the definition format of an Ol
nomy. The ODD comprises specific conditions (which include the static and dynami
n which an ADS is designed to function.

nted driving
DD using the
* attributes)

document is mainly applicable to level 3 and level 4 ADS. An ODD for level’5 ADS is unplimited (i.e.

htion is possible everywhere).

document can be used by organizations taking part in developing safety cases foj
les, in particular, for organizations conducting trials, testing and commercial deplo

hy also be of interest to insurers, regulators, service providers, national, local
nments to enable them to understand possible ADS depleyments and capabilities.

document does not cover the basic test procedures for attributes of the ODD. It does n
toring requirements of the ODD attributes.

Normative references

following documents are referred to ifr the text in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of'the referenced document (including any amendme

bAE PAS 22736, Taxonomy ‘and definitions for terms related to driving automation sys
motor vehicles

4501, Road vehicles+—JTest scenarios for automated driving systems — Vocabulary

B4502, Road vehicles — Test scenarios for automated driving systems — Scenario
ation framework

[erms:and definitions

a

" automated
yment. This
capability.
d regional

ot cover the

heir content
applies. For
hts) applies.

tems for on-

based safety

Fort

hépurposes of this document, the terms and definitions given in [ISO/SAE PAS 22736 an

d ISO 34501

and the following apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

[

|

3.1

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

EC Electropedia: available at https://www.electropedia.org/

dynamic element
movable object or actor in the ODD within the DDT timeframe

Note

©ISO

1 to entry: Adapted from Reference [5].
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environmental condition
weather or another atmospheric condition and other conditions of the environment which are not
defined as scenery elements (3.4) (as well as information technology connectivity)

3.3

minimal risk manoeuvre

MRM

tactical or operational manoeuvre triggered and executed by the ADS to achieve the minimal risk
condition (MRC)

3.4
scenery ele
non-movabl

Note 1 to ent

Note 2 to enf
bridges.

3.5
vulnerable
non-protect
disabilities

3.6
traffic agen
anyone who,

3.7
target oper
TOD

set of opera

environmerftal, geographical, and time-of-day restrictions, and/or the requisite presence or abser

certain trafft

Note 1 to ent
is the area (d
conditions ou

3.8
current op¢
COD

specific set
including, bj
requisite pr

ment
e element of the ADS-equipped vehicle’s operating environment

Fy: This definition is to be used only in the context of an ODD.

ry: Non-movable element is not restricted to static elements. For example, traffic lights, mo

road user
ed road user such as motorcyclists, cyclists, pedestrians,-horse riders and persons
r reduced mobility and orientation

t
uses a road including sidewalk and other adjacent'spaces

ational domain
Ling conditions in which an ADS will'be expected to operate, including, but not limitq

ic or roadway characteristics

y: While the ODD defines of the operating conditions that an ADS is designed to operate in, thg
escribing location) where the ADS will be deployed (expected to operate in). As such a TOD may
tside the ODD of the ADS, For further clarification, see Clause 5.

brational domain

of operating conditions which exists presently in the immediate vicinity of an
ut nottlimited to, environmental, geographical, and time-of-day restrictions, and/o
psenicé or absence of certain traffic or roadway characteristics

vable

with

d to,
ce of

TOD
have

ADS,
r the

3.9

operational domain

oD

set of operating conditions, including, but not limited to, environmental, geographical, and time-of-day

restrictions,

and/or the requisite presence or absence of certain traffic or roadway characteristics

Note 1 to entry: This set can be used to describe real-world conditions in certain environments, geography,
synthetic conditions for testing, and other various purposes.

4 Abbreviated terms

ADS

Automated Driving Systems

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=f3e14fbd57d68bfc9fb92c2211f3710d

ISO 34503:2023(E)

ASAM Association for Standardization of Automation and Measuring Systems
AV Automated Vehicle

COD Current Operational Domain

DDT Dynamic Driving Task

MRC Minimal Risk Condition

MRM Minimal Risk Manoeuvre

oD Operational Domain

ODD Operational Design Domain

TOD Target Operational Domain

V2I Vehicle to Infrastructure

5 OQperational design domain (ODD) and target operational domain (TOD)

An ODD defines the operating conditions under which an ADS\s designed to operate safely. However,
the thrget operational domain (TOD) defines the real-world:conditions that an ADS may experience and
is required to safely operate in. Often, the TOD will be a superset of the ODD properties.

In repl world deployment of ADS, the difference betwéen an ODD and TOD highlights the limitations of
the ADS. In all practical cases, an ODD definition will not be exhaustive enough to cover dll attributes
or odcurrences in a TOD. Therefore, it is important to ensure the boundary between ODIJ and TOD is
defirled objectively and to have design mechanisms in the ADS to execute fallback manoquvres when
an OPD exit is encountered to ensure safe operation of the ADS in a TOD. Current operatipnal domain
(COD) refers to the real-time operational’domain, i.e. real-time real-world conditions that the ADS is
expefiencing.

The key difference between ODD\and TOD is that ODD expresses a specification of the APS, whereas
TODis a description/specification of an environment in which various ADSs will be expectefl to operate.
In general, one can expect thatan ODD of any ADS operating within the TOD, is a superset (1.e. including
all agpects) of the TOD. Another perspective is that the TOD can be viewed as a requirement to be met
by all ADS’s ODD - if these ADS are to operate within the environment described by the TOD.

Depgnding on thedesign and requirements for an ADS, the TOD may be a superset of theg ODD or the
other way round-If the TOD is a superset of the ODD, it implies appropriate risk mitigation measures
will be requited as part of the ADS safety measures.

6 ODD and scenario relationship

As an ODD definition needs to be testable, ODD attributes and the definition of the attributes play a key
role in scenario-based testing. It is important to highlight that ODD and scenarios are two distinct but
related constructs. While ODD describes the operating conditions of the ADS in which it is designed to
operate, a scenario along with parts of the scenery elements and environmental conditions, describe
the behaviour of the traffic participants and may also define the desired behaviour of the ego vehicle in
an instantiation (part) of an ODD or outside of an ODD.

NOTE See Annex A for the overall ADS-constraining factors apart from the ODD.

The ODD definition shall be used as one of the inputs for scenario-based safety evaluation framework
in accordance with ISO 34502. Therefore, one of the first steps in a verification and validation process
of an ADS would be to analyse the designed ODD of the ADS to create a set of test scenarios. The second
step would involve testing the desired behaviour of the ADS by choosing a set of behaviours from a

©1S0 2023 - All rights reserved 3
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behaviour library. The choice of the behaviours may include undesired behaviours to test the ADS’
response. An instantiation of the ODD together with a desired behaviour and the description of the
traffic participants' behaviour according to events and triggers will provide a scenario definition for
the ADS. Such a qualitative scenario can then be further detailed into functional, abstract, logical and
concrete scenarios to create a scenario library (Figure 1).

Furthermore, the ODD definition can be used as criteria for deciding whether individual test scenarios
are inside, outside or at the boundary of an ODD. Such scenarios also enable the test for activation
and deactivation of the ADS depending on ODD. It is important to test against scenarios outside the
ODD in order to ensure that the ADS is not misused in situations for which it is not designed. Also, a
comparison between a test scenario set and the ODD definition shall be performed to analyse the test
space coverfige.

As a centrdlised scenario library will potentially have a large number of scenarios fof ‘different
ODDs, ODD [attributes (see Clause 8) and behaviour labels (ASAM OpenLabell4]) can playla key| role
in enabling jan efficient scenario search for an ADS. Every scenario will have a relationship with an
ODD. In ISQ| 34502, three types of scenarios are mentioned: perception-, traffic- and-vehicle conptrol.
For examplg, a perception related scenario focused on blind spot detections may eXist on a motorway
or on a road in a city centre, where motorway and city centre roads are ODD instantiations. Compared
to an ODD definition, a scenario has additional constructs like events, triggers-and other dynamically
changing behaviours. Such scenario attributes may be classified according tg~ASAM OpenLabell#.

OoDD Behaviour Scenario\library
taxonomy library

N

Operational ; g
desi + Behaviour Functional Abstract Logical Concrte
esigh scenario scenario scenario scenaifio
domain

Figure 1 — An example relationship between ODD, behaviour and scenarios

7 ODD requirements and application

7.1 Abstraction of OPD definition

Based on the taxonomy and definition format in this document (Clauses 8-12), an ODD definition|shall
be developed by an*ADS developer and before deployment should be compared with the stakeholders’

requirements~ofs the operational domain (OD), either individually or in consultation, for the| safe
Operation oflthe ADS in the npnrafinnn] domain

An ODD can be defined from the perspective of an end user or a system specifier. Depending on the
perspective, the abstraction of the ODD definition can vary.

Although the end user and specifier can have different abstractions of ODD, the ODD definition should
be done objectively to avoid any misunderstandings.

Stakeholders or end users may include, but are not limited to, local authorities, regulators, ADS
system users, service providers, manufacturers, developers of an ADS or suppliers of components and
subcomponents. A city council, for example, can develop an ODD definition as part of a procurement
specification for an ADS mobility service, while a manufacturer can develop an ODD definition in order
to convey the ADS’ capabilities and limitations and create the corresponding safety case. Different
stakeholders can develop their ODD definition with varied level of detail.

4 © IS0 2023 - All rights reserved
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The abstraction hierarchy to be used for the ODD definition, see Clauses 8 to 11, shall be at the discretion
of the stakeholder. Irrespective of the abstraction level chosen, stakeholders shall specify the ODD
attributes used to inform the scenario-based testing of the ADS.

A stakeholder who defines an ODD by choosing an attribute at a higher abstraction level shall ensure
that all the predefined subattributes are also within the ODD definition, even if they have not been
explicitly mentioned in the ODD definition. In case it is necessary for a specific defined system to have a
detailed ODD, the ODD definition shall be described with a greater level of detail. For example, if an ADS
is designed to be able to handle light rain only (<2,5 mm/h) and is not able to operate in higher intensity
of rainfall, the defined ODD should be specified at this granularity (i.e. with additional subattributes).

to be added
S.

Th AR oattailast Lolll 4 alal H sl ot 11 PR Lottailo .t
e PLUL dlLITUULUS S11dIl UU TALUIISIUIT 11T d VVG)’ LIIdtl dlIIUVVO TITVV dlLTITUULUS Ul SUUdilLll TUULT S

as a result of stakeholder consultation and ensuring consistency with the existing attributs

7.2 | Monitoring ODD attributes

Whil
real-
with
man
attri

b of the near
.e. the COD)
ninimal risk
b of the ODD

le performing the DDT, ADS will perceive the operating environment, i.e.\will be awary¢
time ODD attributes’ values, so that the ADS can compare the external conditions (i
the defined ODD. This is essential for the ADS to be able to decide-on/triggering the 1
peuvre (MRM) or issuing a transition demand by the ADS. During trials, the monitorin
butes may be performed by the safety operator or dispatcher,

ODD|attributes may have interdependence and their relationship shall be defined in a prescribed format

(Clay
rainf
disp{
decig

qualj
of he
alloy
oDD
case
cond
to a(

Whil

inay
ODD

7.3

cond’r
Defi

se 12). For example, an ADS may have a maximum allowable speed of 70 km/h in th
all, and a reduced maximum allowable speed of 40 ki /h in the presence of rainfall. Th
itcher shall be able to compare the defined ODD with the COD. The dispatcher or the

le, for example, to reduce the maximum allowahle'speed when it is raining as compaf
itions in order to ensure operation within ODB‘boundaries.

ing an ODD boundary is up to the manufacturers’ discretion and may involve subg
fiers, such as temporal elements. For €xample, an ODD boundary may be defined as
avy rainfall by adding a relevant.subattribute. ODD attributes shall be defined in sy
 the ADS to be aware if it remajns\within the designed and defined ODD attribute de
monitoring is needed for forecasting an upcoming ODD boundary with sufficient tin
of an imminent ODD exit, ¢he ADS should be designed to trigger a transition to a n
fition (MRC) or issue a transition demand to the fall-back ready user or change the ope
legraded mode, i.e. lowerperformance capability mode.

fe the role of the human driver/dispatcher is not part of the ODD definition, the ODD is t
vay that it is understandable to the user (driver/dispatcher) to enable them to take intg
limits for the safe use of the ADS feature (see Clause 12).

Implication to scenario-based testing

e absence of
e ADS or the
ADS need to
ed to sunny

ttributes or
up to 2 min
ch a way to
finition. The
ne buffer. In
hinimal risk
rating mode

o be defined
account the

hrt of the ADS development cycle, the ODD definition may be an iterative process wi

th a gradual

ODDP attributac and Attt valiin covunragn An ONN dafinitian 1o
oo oatthpttteSaiaatrtrpute-vyarde-€overage— oo o aeHaei1S

an essential

work product contributing to the safety case of an ADS. As part of the scenario-based testing process
of an ADS as defined in ISO 34502, constraints given by the ODD definition shall be used to define test
scenarios. As part of the process to show compliance with the defined ODD, test procedures shall be
demonstrated for the specific defined ODD attributes. Testing should cover correct ADS operation
within the ODD, across ODD boundary and responses outside ODD boundary (e.g. reject attempts to
engage outside ODD).
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8 ODD taxonomy

8.1 General

ODD attributes (and their subattributes) are specified below in 8.2 and Clauses 9 to 11. If they do not
adequately represent a specific operating environment, stakeholders may extend them, including the
introduction of relevant measurement units (which might reflect temporal or other aspects). While the
taxonomy is extensible, any extensions to the taxonomy which conflict with attributes specified shall
be avoided. Furthermore, while extending the attributes, stakeholders shall ensure that the additional
attributes are placed at the correct h1erarchy and group in the taxonomy while prov1d1ng ]ustlflcatlon
for the same
In case any
be ignored {
may add addlitional layers of attributes between parent and child attributes in order to aid grouping of
the attributes.

NOTE Far examples of ODD descriptions from different use cases, see Annex B.

8.2 Top level ODD classification

At the top level, the ODD shall be classified into the following attributes:
— scenery|elements;

— environmental conditions;

— dynamig elements.

The “scenery elements” attribute (in the context of defifiing an ODD) shall consist of the spatially fixed
elements of|the operating environment (e.g. roads, traffic lights, etc.), relative to the ego vehicle (in
terms of pogition of the elements).

The “envir¢nmental conditions” attribute~shall consist of weather and atmospheric conditions
(including information technology connectivity).

The “dynamnjic elements” attribute shallyconsist of the movable elements of the ODD, e.g. traffic, subject
vehicle.

Figure 2 illystrates a top-leveltaxonomy of the ODD attributes. All attributes are considered to [have
equal importance.

While scengry elements‘@DD attributes (Clause 9) consist of spatially fixed objects, flow of traffid may
change witl time onor'around scenery elements attributes. For example, traffic flow direction on fome
roads (drivgble area) may change with time of the day or day of the week. Similarly, some bridgeg may
close and ojen todet boats and ships to pass. While the state of the bridge changes, the location gf the
bridge itself does not change. Therefore, all attributes with fixed location are considered to be part of
scenery elernents attributes, while theirstate Tmay chrange witlhr tinme:

Environmental conditions (Clause 10) play an important role in influencing the safe operation of ADS-
equipped vehicles. The environmental conditions have the potential to impact all ADS functions from
perception and planning to actuation control, as they can impact visibility, sensor fidelity, vehicle
manoeuvrability due to changing drivable area surface conditions, and communication systems.

6 © IS0 2023 - All rights reserved
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conditions

Figure 2 — Top ley@taxonomy with ODD attributes

diveyse nature, and their predictable and unpredictable behaviour.

et Environmental o~ .
I

araantc N ol
CIITCITtS Dy TIaticCr

(b
%
.%Q

ments

o5
Similarly, dynamic elements (Claus%‘s add complexity to the operating environments

Anngx B provides examples DD definitions using the ODD taxonomy and format

Clausges 8 to 11 and Clause 12 vespectively.

9 S$cenery eleméﬁ?

9.1 Gener%?9~

additi ttributes:

o

Zone Weather (bb‘ Traffic aggnts
Drivable area Particulates \%O Subject vehicle
Junctions [llumination <<
Basic road structures Connectivity QQ
Special N\
pecial structures 5\0
Temporary drivable area
structures $\"Q

.\@

due to their

specified in

At the to@el, “scenery elements” shall at least be classified into the following attribytes or have

a) zones;

b) drivable area;

¢) junctions;

d) special structures;

e) basicroad structures;

f) temporary drivable structures.
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9.2 Zones

Zonmes include special road configurations which may differ from typical conditions for driving, or areas
with specific driving regulations or environmental conditions. Some ADS applications may be restricted
to specific zones where the ADS can operate safely. Zones attributes should at least be classified into
the following attributes:

a) geo-fenced areas;
b) zone type:
1) fixed zone: school zone, environmental zone, industrial zone, parking lot;
2) dynamic zone: traffic management zone, mobile work zone, ;
3) intgrference zone: urban canyon, overhead wires, dense foliage;
4) porf zone;
5) freight distribution centre;
c) regions|or states.
By definingfa geo-fenced zone, one may already imply some of the otheréattributes in 9.3 to Claude 11.
However, it imay be possible that the entire geo-fenced zone is excluded from the ODD definition, and
any exceptigns shall be defined using the taxonomy and the formatidefined in this document.
In case a zohe is defined as an ODD attribute, it shall imply that everything inside the zone is a part of
the ODD unless explicitly excluded.
9.3 Drivdble area
9.3.1 Gerleral attributes
A drivable afrea refers to the area on which,the ADS equipped vehicle may operate. Drivable area should
at least be classified into the following attributes:
a) drivablg area type;
b) drivabl¢ area geometry;
c) drivabl¢ area lane specification;
d) drivabl¢ area signs;
e) drivable area-edge;
f) drivabl¢ area surface.

9.3.2 Drivable area type

A drivable area type should at least be classified into the following attributes:

a)
b)
c)
d)
e)

motorways or highways or interstates;

primary roads (e.g. dual-carriage ways, single carriage ways);

radial roads;

distributor roads;

minor o

r local roads;
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f) slip roads or off-ramps;
g) parking space;
h) shared space.

Motorways or highways or interstates are high-traffic roads where non-motorized vehicles and
pedestrians are prohibited.

Radial roads are high density traffic roads which connect the motorways to distributor roads or urban
centres.

Distifibutor roads connect radial roads with minor or local roads and generally have low fo moderate
capafity.

Mindr roads or local roads provide access to residential areas and other local devélopnments. These
roadp carry low volumes of traffic.

A slip road is a road which is used to drive on to and off a motorway or highWwadys or interstates.
A parking space is the physical space where one vehicle is parked.

A shared space may be shared between subject vehicle and other actors, for example, peflestrians or
cyclipts.

Wheh stakeholders use the above attributes for driveable-area type, stakeholders shall d¢fine each of
the dttributes used as part of the ODD definition. It maykbe possible that in certain regions the above
attriputes are given vernacular names. In such cases/stakeholders shall define each term to enable
mapjping to the above attributes.

Each|of the drivable area types should at least befurther classified into those:
1) vith active traffic management; and
2) yithout active traffic management.

Each|of the drivable area types should have associated speed limit(s).

9.3.3 Drivable area geometry
A drivable area geometfy)should be described by viewing the drivable area layout in three planes:
a) lhorizontal plane;
b) {ransverseplane;

c) longitudinal plane.

In cageany of the attributes are not relevant for the operating condition of the ADS, such atfiributes may
be ignored from the ODD definition (depending on the format definition, see Clause 12).

In a horizontal plane, two main attributes should be included:
1) straightlines; and
2) curves.

Curves should be measured by the radius of curvature of the road. Horizontal alignment can be seen
when the road layout is projected on a horizontal plane.

In a transverse plane, the main attributes should at least be classified into the following attributes or
have additional attributes:

i) type: divided, undivided, pavement
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ii) barriers on road edges;
v) types of lanes together;
vi) superelevation / banking.

A cross section plane is the road configuration in the transverse profile. The cross section below (see
Figure 3) provides information about the features on or adjacent to the road, e.g. pavement or divided
drivable area. Transverse plane attributes may include banking and camber.

In a longitudinal plane, three main attributes should be included:

1. up-slopf (positive gradient);
2. down-slope (negative-gradient);
3. level plgne.

Longitudindl alignment can be seen in a vertical configuration of the road in a longitudinal section.

Radius of

Horizontal curvature
plane

Lane marking

Lane 2

Drivable
area edge

D
N
/|

Lang 1 e

Level plane

Down-slope

sV Longitudinal
plane

Up-slope

Drivable area Drivable area
edge Lane 1 Lane 2 edge

N L

Lane marking

Transverse
plane

Figure 3 — Road geometry configurations

9.3.4 Drivable area lane specification

A drivable area lane is the drivable area that a vehicle would be expected to travel along in the
absence of any obstruction without the driver’s or ADS’ desire to change the path of travel (adapted
from ISO 11270). The drivable area lane specification should at least be classified into the following
attributes:

a) lane dimensions;
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ane marking;

ane type;

d) direction of travel;

e) speed limit;

f) 1

ane usage.

A drivable area lane type should include bus lane, traffic lane, cycle lane, tram lane, emergency lane,
shared lane or other special purpose lanes.

Driv
from
lane

Dire

9.3.5
Driv
a) 9
b)
Regu

intern
circy

Wariing signs provide advance notice of hazardous situations or conditions on the drivg

Thes

Infor
drivd

Each
For ¢
facto

Addi
temp

Each
infor

hble area lane markings are delineators intentionally placed on the borderline of the 14
[SO 11270). Drivable area lane marking may include clear lane marking, blurred.lane
marking and temporary lane marking.

‘tion of travel should include right hand and left-hand travel.

Drivable area signs
hble area signs should at least be classified into the following attributes:
ign type: regulatory signs (e.g. traffic lights), warning sigs)information signs;

ign feature: movable signs, fixed signs.

ded to instruct drivable area users on what theyxmust or should do (or not do) under 3
mstances.

e are advisory signs.

mation signs provide directiong™and information about services which may be of inf
1, or the ADS equipped vehicle:

of the above drivable ar€a’signs should be further classified into variable or uniform
example, smart highways or motorways may change their speed limits depending
rs.

Fionally, each of‘the attributes should be classified by their operation duration into
orary (e.g. dug\to road construction or road incidents).

of the aftributes may also be classified based on the language used in the sign in
mation:is displayed on the sign.

Qual

ne (adapted
marking, no

latory signs are used to indicate or reinforce traffic laws, regulations or requiremenits. They are

given set of

\ble surface.

erest to the

messaging.
on external

full-time or

rase textual

ty-of signs may be defined by the stakeholders.

9.3.6 Drivable area edge

A drivable area edge is the outermost edge of the drivable area in which a vehicle travels. The drivable

area

a) 1

edge should at least be classified into the following attributes:

ine markers;

b) shoulder:

1) paved or gravel;

2) grass;

c) snowbanks;

©ISO
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rriers (e.g. grating, rails, curb, cones);

e) temporary line markers;

f) none.

Shoulders are clear of main line traffic, are situated adjacent to a road and offer a place for vehicles to
stop in emergencies.

A hard shou

9.3.7 Dri

lder should be considered as a drivable area when it is opened as a driving lane.

able area surface

The driveab
a) drivabld
b) drivabld
c) drivablg
A drivable a
— asphalt
— cement
— pavers,
— cobbles
— granite
— gravel.

Drivable ard
(and the res

— cracks,
— pothole
— rutsor
— swells.

Driveable a
speed redud

le area surface should be classified into the following attributes:
b area surface type;

b area surface features;

 area induced surface condition.

rea surface type should be classified into at least:

concrete,

fone,

setts and

a surface features should include damage caused by traffic and weather. Any road da
ulting different surface features) should be classified into:

Fea surface features should include artificial features like speed bumps and intent]
tion obstacles.

Drivable ard

nage

ional

19 MAduced surface conditions shaould at least he classified intaothe followinag attribhutes
+HIaHcea-SHHace-coaehl S SHotaatedsStbe-¢ +HEe+0HOWI RIS =

1) icy;

2) flooded;

Torer o T oo Trre o TIre B oreTr ot

3) standing water;

4) snow on surface;

5) wet;

6) surface

contamination.

A flooded drivable area results when the amount of water arriving on the drivable area is greater than
the capacity of the drainage facilities that take it away.

12
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Standing water tends to occur if there is a depression in the drivable area.

Surface contamination may be due to oil spills, sand on surface, etc.
9.4 Junctions

9.4.1 General

Junctions are areas where two or more drivable area types meet. Junctions should be classified into
roundabout or intersection attributes. Roundabouts are a special type of intersection (a circular
intersection)

9.4.2 Roundabout

A royndabout should at least be classified into the following attributes:
a) 1nini;

b) ¢ompact;

c) normal;

d) large;

e) ouble;

f) Ilultiple.

A mini roundabout is a small roundabout in lowsspeed environments and with an insdribed circle

dianjeter (ICD) of less than 28 m. ICD is the dianieter of the largest circle that can be inscfibed within
the rpundabout kerbs.

A compact roundabout is a roundaboutwith a central island of at least 4 m diameter and an |CD between
28 m and 36 m. A compact roundabott 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 ins¢ribed circle
diameter (ICD) between 28 mfand 100 m and has more than one drivable area lane entry apd exit on at
least{one of the arms.

Alarge roundabout is aroundabout with a central island, and ICD in excess of 100 m and with multiple
drivgble area lane entfy and exits at all or some of the approaches.

A douyble roundabout comprises of two roundabouts which are separated by a short link.

to form,.a Youndabout complex. Vehicles can travel around the periphery of the complex|in a similar
fashipfto a single large roundabout or they can treat each mini roundabout as a separate entity.

A m:Etiple roundabout complex is an arrangement where multiple roundabouts are linled together

It may be possible that in certain regions the above attributes are given vernacular names. In such
cases, stakeholders should define each term to enable mapping to the above attributes.

Each roundabout attribute should be further classified into:

1) signalised;

2) non-signalised: non-signalised roundabout should be further classified into:
i) non-signalised roundabout with yielding traffic;

ii) non-signalised roundabout without yielding traffic.
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9.4.3

Intersection

Intersections should at least be classified into the following attributes:

a) T-junction;

b) Y-junction;

c) crossroad;

d) staggered;

e) grade separated:

While class|fying intersections, stakeholders should consider the number of roads meeting’a
intersection/and may extend the attributes as per their requirement.

A T-junctior
crossing it.

A Y-junction
crossing it.

A cross roa
comprised (
minor road

Staggered jy\
continuous {
the major ra

Grade sepal
conflicting 4
to accommo

Each intersd

9.5 Basid

Basic road {

is a three-way intersection where one road joins another road at a right-angle wit

is a three-way intersection where one road joins another road atan acute angle wif

d junction is where two roads cross each other to form a’junction. A crossroad m4
f the two roads with equal rights or a major road (i.e. &vaffic has the right of way) 4
i.e. traffic has to yield to the traffic on the major road):

Inction is a junction arrangement where the major;yoad (i.e. traffic has the right of w
hrough the junction and two opposing minor reads (i.e. traffic has to yield to the traff
ad) form priority junctions that are offset fraom one another.

ated junction is a junction that has at least two road links at different levels to
raffic flow apart, and usually involves'the provision of a structure (e.g. bridge or a tu
date road crossing.

ction attribute should be further-classified into: signalised or non-signalised.

road structures

t the

hout

hout

ly be
ind a

hy) is
icon

keep
hnel)

tructures are structures that are present on the drivable area surface or near the edge of

butes

the drivablelarea surface. Basie road structures should at least be classified into the following attril
or have additional attributes:

a) building;

b) streetlight;

c) street flilrniture (e.g. bollards);

d) vegetation.

9.6 Special structures

Special structures should at least be classified into the following attributes:

a)
b)

<)

14

dimension: length, width, height, shoulder width

usage: driving on, driving under

type: automatic access control barrier, bridge, pedestrian crossing, rail crossing, tunnel, toll plaza;
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Temporary drivable area structures

Temporary drivable area structures should at least be classified into the following attributes:

a) construction site detour;

b) refuse collection;

c) road work;

d) signage.

Temjpporar rivable area s
cidents, which include temporary emergency signage which obstruct or impactmorinal driving.

or ad

Signage (as part of temporary road structures) are different from drivable area sighs (9.!
include new physical structures being temporarily put in place as compared to fixed sign
part pf drivable area signs.

10 Environmental conditions

10.1 General

Many of the environmental elements that impact the ADS willydemonstrate high degrees d

over
somg

represent many of those with the highest expected impact.

10.2

10.2

While individual weather attributes fe.g: wind, rainfall, snowfall) are mentioned in this tax

deve
and 4

10.2

Amb
the A
shou

10.2
Wind

[C ['U Ulre (11dy D€ pldced OI 1€ AI'IvVdDIE [€d dUe L0 10Ca

time and distance, therefore traditional meteorological‘reports of weather parame
degree of interpretation to be truly applicable to theXADS. The following environment

Weather

1 General

opers should also take into account the effect of a combination of attributes (e.g. high
trong breeze).

2 Ambient air temperature

ent air temperature’/may have a significant effect on ADS system performance. It is n
DS to detect the-ambient air temperature in order to ensure safe performance. The {
Id be given if2C or °F.

3 Wind

| speed should be specified in the unit of m/s. It should be characterized as an avg

requirements

8.5), as they
s which are

f variability
ters require
bl attributes

onomy, ADS
rainfall rate

ecessary for
emperature

rage over a

spec

£330 22 i3t 1L dad D H 10 13a) pa | + 1 H L il iail
TTCUTIHITTTIITCT vd T (1 CTLUTHIIICTTUTU 2 THTIT TU TU T AU a gu st v daTua Tt TS, WiTTCIr IS Tl

of a 3 srolling mean wind speed.

e peak value

Stakeholders may additionally choose to use the Beaufort scale to categorize wind on the basis of its
speed as outlined in the list below (noting that these speeds strictly refer to measurements made at 10 m
above open flat ground and are drawn from Reference [6]). The values are to the nearest 0,1 m/s due to
the natural variability of wind, and the typical precision of these measurements and the definitions are
for ease of use only):

a) no wind;

b) calm:<0,2m/s;

c 1

©ISO

ightair: 0,3 m/s to 1,5 m/s;
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light breeze: 1,6 m/s to 3,3 m/s;
gentle breeze: 3,4 m/s to 5,4 m/s;
moderate breeze: 5,5 m/s to 7,9 m/s;
fresh breeze: 8,0 m/s to 10,7 m/s;
strong breeze: 10,8 m/s to 13,8 m/s;

near gale: 13,9 m/s to 17,1 m/s;

d)
e)
f)
g)
h)
i)
j) gale: 17
k) strongd
1) storm:
m) violent
n) hurrica
Stakeholder
5,4 m/s), mq

In addition

wind, tail W
Tail wind if
perpendicul

10.2.4 Rai)

Rainfall intg
the intensit)

Rainfall ma]ﬁr

metres to t
the volume
of rainfall t
interpretati

[a} | edapore ). L
4 I1/5tU LU, 7 11175,

ale: 20,8 m/s to 24,4 m/s;
4,5 m/s to 28,4 m/s;

storm: 28,5 m/s to 32,6 m/s;
he force: = 32,7 m/s.

s may choose a different categorization of wind such as: no~wind, low wind (less
dium wind (5,5 m/s to 17,1 m/s), and high wind (greater than 17,1 m/s).

fo the wind speed, according to its direction of travel, wind may also be classified as
ind and cross wind. Head wind is when wind is blowing against the direction of ti

when wind is blowing in the direction of travel, €ross wind is when wind is blo
ar to the direction of travel.

nfall

nsity should be specified in the units*ef mm/h. The interval and spatial scale over W
 has been defined should also be stated.

demonstrate significant natural variability over time (seconds) and distance (te
ousands of metres) and the'degree of impact on the ADS may also be dependent on|
of rainwater is distributéd)across a range of rain drop sizes. Therefore, the specific
hresholds within an ODD definition may include information that supports approp
D1.

Examples for describing the timie and space scales include:

a) the avel

b) the avef

Due to the

age rainfall iiftensity measured by a meteorological rain gauge over a period of a mint
age rainfall in a rainfall radar pixel of specified size in kilometres.

hatural variability, instantaneous rainfall values that are potentially significantly h

than

head
avel.
wing

rhich

ns of
how
htion
riate

te;

gher

than this he

diine value mighf occuratthe prnricn location of the ADS

In addition to the average rainfall intensity, the type of rainfall may also be categorized to inform the
degree of spatial variability and the rate of onset as well as the relative abundance of smaller or larger
drop sizes. Rainfall may be described as:

1) dynamic (commonly “frontal”) - associated with large scale weather systems;

2) convect

ive - typically showery and potentially very intense;

3) orographic (commonly “relief”) — associated with hilly/mountainous terrain.

As well as quantitative rainfall intensity, stakeholders may classify rainfall intensity as follows:

i)

no rain;
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ii) light rain: when the precipitation rate is <2,5 mm/h;

iii) moderate rain: when precipitation rate is between 2,5 mm/h and 7,6 mm/h;
iv) heavy rain: when precipitation rate is between 7,6 mm/h and 50 mm/h;

v) violent rain: when precipitation rate is between 50 mm/h and 100 mm/h;

vi) cloudburst: when precipitation rate is > 100 mm/h.

Stakeholders may choose a different categorization of rain such as: no rain, light rain (less than

2,5 mm/h), medium rain (2,5 mm/h to 7,6 mm/h), and extreme rain (greater than 7,6 mm/

h).

10.2|5 Snowfall

Snowfall intensity refers to precipitating snow in the air and should be determined, by human-inferred

visibjility, where it is clear that the visibility is affected by snow alone, and maye-classifie

a) 0 Snow;

b) light snow: visibility greater than 1 km;

) oderate snow: visibility restrictions between 0,5 km and 1km;
d) lheavy snow: visibility less than 0,5 km.

Defining meaningful snowfall rates is challenging froniardirect measurement perspect
becajise the pathway to impact might be more directly telated to the rate of accretion on su

10.3 Particulates

Particulates which cause obscuration by nonéprecipitating water droplets and other particy
be classified into the following attributes:

a) fype (e.g. sand, dust, smoke and)pollution, volcanic ash, water spray, non-precipit
Lroplets, blowing debris);
b)

intensity;
c) fdize.

The Jmpact of small.airborne particulates on sensory perception is commonly expressed

| as follows:

ve and also
rfaces.

lates should

ating water

in terms of

“visibility”. As visibility is related to human perception it is only directly applicable to sensof's operating

athuman-visiblewavelengths. The degree of obscuration will be dependent on the amount o
matter, the Serdsor wavelength and also the composition and size distribution of the

question, In'the particular case of 10.4 b) “non-precipitating water droplets”, it may be usef|
a mefeorelogical visibility parameter as it will relate more closely to impacts on optical sys

f particulate
particles in
ul to employ
tems.

The meteorological optical range (MOR) is measured in metres (m). The MOR is the length of path in
the atmosphere required to reduce the luminous flux in a collimated beam from an incandescent lamp
(at a colour temperature of 2 700 K) to 5 % of its original value. The luminous flux is evaluated by the

photometric luminosity function of the International Commission on Illumination (CIE).

10.4 Illumination

[llumination (both visible and non-visible) impacts may be both beneficial (e.g. improving the visibility
of targets) or detrimental (e.g. due to rapid changes in shadowing or glare) to the ADS performance.
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[llumination should be classified into the following attributes.
a) Natural illumination:

1) Daytime: daytime is referred to as a condition where the ambient illuminance is greater than
2 000 Ix. The sun can be in front, behind, at the right side or left side.

2) Night time: night-time is referred to as a condition where the ambient illuminance is less than
11x.

3) Low-ambient lighting condition: low-ambient lighting condition is when ambient light is
between day-time and night-time.

b) Artificial illumination: this can be streetlights or oncoming vehicle lights or indoor lights| (e.g.
parking facilities).

c) Cloudingss, may be expressed as:
1) cledr - no possibility of cloud fully or partially obscuring the sun;

2) partly cloudy - some possibility of a direct path of sunlight to the1ADS-equipped vehicle
betveen clouds;

3) ovefcast - there are no breaks.

Stakehdlders may classify cloud cover into the following levelsy(based on the unit of oktas):
i) cledr: sky clear: 0-1 oktas;

ii) partly cloudy: few clouds: 1-2 oktas;

iii) partly cloudy: scattered clouds: 3-4 oktas;

iv) parfly cloudy: broken clouds: 5-7 oktas;and

v) ovefcast: 8 oktas.

Cloud cover is the amount of sky cevered by cloud and can affect the illumination during any|time
of the day/night. Stakeholders may choose a different banding for clear sky, overcast, etc.

While tjme of the daytime/night-time is expressed in illuminance in the units of lux, cloudinegs (or
cloud cqver) is expressed.using oktas. It is important to highlight that cloud cover is possible dyiring
daytime¢ or night-time-ahd thus is independent from the time of the day. Cloud cover may 3ffect
visibilitly or sensor péreeption due to camera washout while the ADS equipped vehicle travels ffrom
an area|with cloud\eever to an area without cloud cover (i.e. partly cloudy condition) exposing the
sun intgrmittently.

d) Position ofthe sun: elevation of the sun above the horizon (as a range in degrees).

Other weather attributes, such as temperature, humidity, air pressure, surface temperature, hail,
freezing rain, or solar flares, may be taken into account as part of the ODD definition.

10.5 Connectivity

Connectivity indicates the ability of a vehicle to receive data from and/or transmit data to an external
system to determine positioning or to communicate with other vehicles and the wider infrastructure.

Certain ADS implementations may use connectivity from off-board sensors to communicate the value
of certain ODD attributes to the ADS. For example, some ADSs, in order to perform their DDT safely,
may be dependent on positional signals or control command from a dispatcher via V2I communications.
Alternatively, in certain ADS configurations, the ADS may be dependent on off-board weather data
sensing to be communicated to the ADS via V2I communications. For safe operation of such systems,
data quality and latency are essential.
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If connectivity is required for the ADS to perform its DDT safely, connectivity attributes should be
classified as communication and positioning attributes.

Connectivity should at least be classified into the following attributes or have additional attributes:
a) communication: communication attribute should be classified into:
1) Type: (e.g. fleet management, traffic management, V2X);

2) Technology (e.g. cellular (e.g. 2G, 2.5G, 3G, 4G, 5G), Satellite, WLAN, DSRC, intelligent transport
systems (ITS-G5), Sidelink PC5 etc.);

3) Downlink: throughput, Tatency;
4) Uplink: throughput, latency;

V2X includes vehicle to vehicle communication (V2V), vehicle to infrastructure commmunication
V2I); vehicle to pedestrian communication (V2P); Vehicle to network communication [ V2N).

b) jositioning: positioning attribute should be classified into:
1) satellite based global positioning:

i) Galileo;

ii) GLObal NAvigation Satellite System (GLONASS);
iii) Global Positioning System (GPS);

iv) RTK;

v) BeiDou;

2) local positioning:

i) NavlG;

ii) Quasi-Zenith Satellite:System (QZSS);

iii) Indian RegionalNavigation Satellite System (IRNSS);
c) RTK correction:

1) country spé€aific;

2) site speeific;

3) glebal specific (NovAtel satellite).

Signal“strength and interference may be used as subattributes of each of the communication and
positioning attributes. Interference factors may include electromagnetic (EM) signals present in the
environment (e.g. roadside emitters). Stakeholders may specify signal strength and interference ranges
as part of their ODD specification.

11 Dynamic elements
Dynamic elements shall be further classified into the following attributes:
a) traffic agents;

b) subject vehicle.
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11.1 Traffic agents

Traffic agents should be classified into the following attributes:

a)
b)

agent type;

attributes:

1) ambulance;

2)

3) wol
4) traf
5) fire

police vehicle;

presence of special vehicles: special vehicles should at least be classified into or have additional

k vehicle;
fic management vehicle;

engine/appliance vehicle.

Agent type may include:

1) motor vehicle;

2) non-mofor vehicle;

3) wvulneraple road users (pedestrians two-wheelers, bicycles, e-scooters);

4) animals;

5) horse riders.

Additionally, each traffic agent may be classified into stationary (or parked for vehicles) and moving.
Each trafficfagent may be classified using two of thefollowing three attributes:

i) density|of agents;

ii) volume

iii) flow rate.

The choice

of traffic;

pf two of the three-attributes can enable the specifier to define a unique specificg

Density of dgents is expressedsin terms of number of agents per unit distance. Volume is the nu

of agents p{
is the rate 4
may be extr
measureme

Additionally

ssing a referenoé point for a specified period of time (e.g. volume for 15 min). Flow
t which agents pass a given point and is generally expressed as agents per hour. Vo
apolateditetobtain traffic flow. Stakeholders shall specify the unit distance or unit tin
ht based-on their information source.

tion.
mber
rate
lume
e for

, each traffic agent may also have a position (relative to subject vehicle) attribute

add vahicla

, e.g.

presence of

Cat Vv CTIICIC

11.2 Subject vehicle

The subject vehicle’s maximum allowable speed should be defined as an ODD attribute based on the
designed or capability limitation of the vehicle or the roadway. Additionally, the subject vehicle may

have an attr

20

ibute for pre-defined routes and weight of vehicle.
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12 ODD definition format

12.1 General

An operational design domain definition (ODD) shall be valid throughout the ADS’ lifetime for
a particular hardware and software configuration. The ODD may change with an update of the
vehicle software. The definition of an ODD is part of the safety concept of an ADS. In order to enable
stakeholders to share, compare and re-use ODD definitions, it is not only essential to use a standard set
of ODD attributes, but also a standard format, especially for a non-technical audience.

As per ISO 34502, the ODD definition has a key role to play in the simulation-based testing. However,
this dlocument focuses on ODD definition at a functional level to be used by stakeholders lik¢ regulators,
systeém engineers, local authorities etc. An ODD definition format for use in simulatign-based testing
or otfher computer-based analysis of an ODD at a simulation execution level will be defined in ASAM
OperfODD3],

iple ODD definitions using the taxonomy and format specified in this dogument are illustrated in

X B.

Exan
Annse

12.2 Type of definition mode

[0 the large number of attributes needed for defining an ODD, an ODD definition could potentially
Ime cumbersome. In order to make the ODD definition’ concise, a permissive or 3 restrictive
ition mode or default definition mode shall be used. Stakeholders may choose any definition mode
eir definition. However, they shall state which mode‘is being used for that attribute.

Due

beco
defin
fort

a sub-set of
bf attributes

All three modes are actually an ODD definition, which is specifying values and ranges for
the attributes in the full taxonomies. The mode supplies guidance on the interpretations
which are included in the taxonomy, and are not'explicitly stated in the ODD definition.

An ODD definition in a “permissive” mode shall list only the attributes that are inside or putside ODD

defin

An
outs
cons

An (
defin
The
and
insi
NOTH
every

&

ition. The remaining attributes (unspecified) shall be considered to be inside of the OD

D definition in a “restrictive™ mode means only the attributes that are explicitly stat
de of the ODD will be listedsin*the ODD definition. The remaining attributes (unspecif]
dered to be outside the ODD definition.

DD definition in a-“‘default” mode means the attributes of interest that are listed
ition are explicitly stated inside or outside the ODD and will be monitored during AD
Femaining attpibutes (unspecified) shall be considered not to be affecting the ADS
ay not be mignitored. However, unspecified attributes in “default” mode are also cong
the ODD.

In\restrictive and permissive mode, there is a defined reference behaviour derived fy
takenomy attribute. For default mode, defined behaviour can be derived only from attriby

D definition.

ed inside or
ed) shall be

in the ODD
S operation.
erformance
idered to be

om each and
tes explicitly

state

H inthe ODD definition itself.

For any ODD definition, stakeholder shall define the definition mode: permissive or restrictive or
default. It may be reasonable to use permissive definition for some sections of the ODD definition
and restrictive for other sections (for ease of readability) or default mode. In such a case, the type of
definition mode shall be explicitly mentioned in the relevant section of the ODD definition.

12.3 Human readability

An ODD definition is one of the first steps in the safety assurance process. Therefore, ODD definitions
need to be shared and agreed between a wide range of stakeholders such as ADS developers,
regulators and test engineers, but at the same time to be used by humans for purposes of specification,
communications, analysis and debug. This implies that an ODD specification shall be understandable to
both technical and non-technical users.
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12.4 Inclusion, exclusion, and conditional

For each of the ODD attribute defined in Clauses 8 to 11, the attribute may be included in the ODD
definition or excluded from the ODD definition or may have a conditional nature to its inclusion/
exclusion.

For example, the velocity in which an ADS system is operating is defined to be between 0 km/h and
80 km/h. However, in the case of heavy fog, the ADS system is constrained to operate in velocity range

of 0 km/h to 40 km/h.

In the design

in severe op
the system.
statements
constraints

Therefore, {
exclusion ar
parent class|
the three ca

Depending
stakeholder

For examplg
“slip road”,
area type s
Alternativel
etc. Both af
readability.

12.5 Extern

The ODD at
enables the
may be undjg

[y, one may also state “Exclude” road type are radial road, distributor road, minor

ability
atng £-hea ainda : g d aintain-sa atipn of
[n such situations, an ODD definition format shall allow the designers to specify conditfional
br reduced ODDs. The reduced or degraded capability definition shall be achieved\by
to the ODD definition.

of an ADS, it will be reasonable to expect the ADS to have a reduced or degraded cap

sion,
P one

into
iced.

hree keywords as specified in Table 1 shall be used as qualifiers to,Specify incly
d conditional nature of the attributes. Each ODD statement with a qualifier shall tackl
(or higher-level ODD attribute) and shall perform the classification gf'its subattributes
fegories. Upon covering all the parent classes a complete ODD desckiption may be prod

Table 1 — Qualifiers for inclusion, exclusion and conditional

Qualifiers Meaning
Included in the ODD
Excluded fromthe ODD

Inclusiony/exclusion of attributes have
dependéncies

Inclusion

Exclusion

Conditional

¢ the
.

upon the permissive and restrictive mature of the ODD definition (as chosen by
, the ODD can be detailed by use of eithér “Include” or “Exclude” keyword as a qualifie

TS

, “drivable area type” contains {motorway”, “radial road”, “distributor road”, “minor
“parking” and “shared space” attributes. In order to write a statement for the dri
uch that only motorway i§:suitable, one may state: “Include” road type is “motory

oad”,
yable
vay”.
road,

proaches are valid, however the first one is the more efficient approach and has better

sibility and,expressing relationships between ODD attributes

rhich
butes

[ributes are governed by the defined class hierarchy or taxonomy (Clauses 8 to 11) W
illustration of relationships between attributes. The relationship between ODD attril
erpitiried by a domain ontology description.

While stak

holders may extend attributes tamd theirsubattributes)imorder to define their required

operating conditions, the inclusion or exclusion of attributes in the ODD definition shall be coherent
with the existing set of attributes and the relationship between the attributes. Stakeholders may add
additional layer of attributes as parent attributes to other attributes in order to aid grouping of the
attributes.

12.6 Objective boundaries

The ODD shall be defined in a way that its boundaries are objectively specified. This shall be achieved
by identifying the boundaries for the value for each ODD attribute.
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