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Foreword

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

0.1 History

TPEG technology was originally proposed by the European Broadcasting Union (EBU) Broadcast
Management Committee, who established the B/TPEG project group in the autumn of 1997 with a brief
to develop, as soon as possible, a new protocol for broadcasting traffic and travel-related information in
the multimedia environment. TPEG technology, its applications and service features were designed to
enable travel related messages to be coded, decoded, flltered and understood by humans (v1sually and/

i e 11Se 2 m format,

Subsequently, in March 1999, CEN/TC 278, in conjunction with JSO/TC 204, establishe
comprising members of the former EBU B/TPEG and this working group continued de
waork. Further parts were developed to make the initial set of four'parts, enabling the imple|
of h consistent service. Part 3 (TPEG-SNI, later ISO/TS 18234-3) described the service an
infprmation application used by all service implementations to ensure appropriate referern
ong service source to another.
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't 1 (TPEG-INV, later ISO/TS 18234-1) completed-~the series by describing the other parts

htionship; it also contained the application IDs\used within the other parts. Additionally,

blic transport information application (TPEG=PTI, later ISO/TS 18234-5), was develope
ed TPEG-LOC location referencing method; which enabled both map-based TPEG-decoder

p-based ones to deliver either map-based location referencing or human-readable text in

s issued as ISO/TS 18234-6 to be used in association with the other applications of p4
18234 series to provide location referencing.

The ISO 18234 series has become known as TPEG Generation 1.

0.2 TPEG Generation 2

len the Traveller dnfermation Services Association (TISA), derived from former for
indqugurated in December 2007, TPEG development was taken over by TISA and continued in
applications working group.

It was aboutthis time that the (then) new Unified Modelling Language (UML) was seen as hay

signed to

ions. Two
le syntax,
4 (TPEG-
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1 a group
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cing from

and their
Part 5, the
. The so-
5 and non-
formation,
rts of the

ums, was
the TPEG

ing major

adyantages.for the development of new TPEG applications in communities who would not necessarily

haye thébinary physical format skills required to extend the original TPEG TS work. It was al3
thqt the XML format for TPEG descrlbed Wlthm the ISO 24530 series (now superseded) had

orealized
a greater

sighifican
two phys1cal formats in synchronlsm in dlfferent standards ser1es would be rather d1ff1cult

hat keeping

As aresult, TISA set about the development of a new TPEG structure that would be UML-based. This has
subsequently become known as TPEG Generation 2 (TPEG2).

TPEG2 is embodied in the ISO 21219 series and it comprises many parts that cover an introduction,
rules, toolkit and application components. TPEG2 is built around UML modelling and has a core of
rules that contain the modelling strategy covered in ISO 21219-2, ISO 21219-3 and 1SO 21219-4 and the
conversion to two current physical formats: binary (see Annex A) and XML (see Annex B); others can
be added in the future. TISA uses an automated tool to convert from the agreed UML model XMI file
directly into an MS Word document file, to minimize drafting errors; this file forms the annex for each
physical format.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=3aa27c25ed04629ebd576b8a040f6de0

IS0 21219-17:2023(E)

TPEG2 has a three-container conceptual structure: message management (ISO 21219-6), application
(several parts) and location referencing (ISO/TS 21219-7). This structure has flexible capability and
can accommodate many differing use cases that have been proposed within the TTI sector and wider
for hierarchical message content.

TPEG2 also has many location referencing options as required by the service provider community, any
of which may be delivered by vectoring data included in the location referencing container.

The following classification provides a helpful grouping of the different TPEG2 parts according to their
intended purpose. Note that the list below is potentially incomplete, as there is the possibility that new
TPEG2 parts will be introduced after the pnhlir‘n‘rinn of this document

— Toolk|t parts: TPEG2-INV (ISO 21219-1), TPEG2-UML (ISO 21219-2), TPEG2-UBCR (ISO 21219}3),
TPEGR-UXCR (ISO 21219-4), TPEG2-SFW (ISO 21219-5), TPEG2-MMC (ISO 21219-6), TPEG2-IRC
(1SO/TS 21219-7).

— Specigl applications: TPEG2-SNI (ISO 21219-9), TPEG2-CAI (ISO 21219:16), TPEG2-ITE
(ISO/TS 21219-24).

— Locatfon referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLR (ISO/T8-21219-21), TPEG2-TLR
(1SO 17572-2), TPEG2-DLR (ISO 17572-3).

— Appligations: TPEG2-PKI (ISO 21219-14), TPEG2-TEC (ISO 21219-15)) TPEG2-FPI (ISO 21219-16),
TPEG2-SPI (ISO 21219-17 - this document), TPEG2-TFP (ISO 21219:18), TPEG2-WEA (IS0 21219-19),
TPEG2-RMR (ISO/TS 21219-23), TPEG2-EMI (ISO/TS 21219-25)) FPEG2-VLI (ISO/TS 21219-26).

TPEG2 ha$ been developed to be broadly (but not totally) backward compatible with TPEG1 to assisf in
transitionp from earlier implementations, while not hindering’the TPEG2 innovative approach and bejng
able to support many new features, such as dealing with applications with both long-term, unchangjng
content anjd highly dynamic content, such as parking information.

This document is based on the TISA specification technical/editorial version reference:

SP19005/.0/001.
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Intelligent transport systems — Traffic and travel
information via transport protocol experts group,
generation 2 (TPEG2) —

Part 17:

Speed information (TPEG2-SPI)
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ISO 21219-4, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEG2) — Part 4: UML to XML conversion rules

ISO 21219-5, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEGZ2) — Part 5: Service framework (TPEG2-SFW)

ISO 21219-9, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEGZ2) — Part 9: Service and network information (TPEG2-SNI)

[SO 21219-15, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEG2) — Part 15: Traffic event compact (TPEG2-TEC)

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=3aa27c25ed04629ebd576b8a040f6de0

IS0 21219-17:2023(E)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

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

— IEC Electropedia: available at https://www.electropedia.org/

31

speed li
maximum
stretches

1T

bf road

4 Abbireviated terms

For the p
ISO 21219

ADC
AID
CEN
EBU
ISO
ITS
LRC
MMC
0SI
SID
SFW
SNI
TISA
TPEG

15 and the following apply.

application data container
application identification
Comité Européen de Normalisation

European Broadcasting Union

intelligent transport systems

location referencing container

message management container

open systems interconnection

TPEG service ID

TPEG service framework

service andmetwork information
travellerinformation services association

tfansport protocol expert group

urposes of this document, the abbreviated terms given in ISO 21219-1, ISO 2121¢

International Organization for Standardization

(or, in some cases, minimum) speed at which road vehicles may legally travel on partictflar

1
0

TMC
TTI

UML
XML

traffic message channel
traffic and traveller information
unified modelling language

extensible markup language
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5 Application specific constraints

5.1 Application identification

The word “application” is used in the TPEG specifications to describe specific subsets of the TPEG
structure. An application defines a limited vocabulary for a certain type of messages, for example,
parking information or road traffic information. Each TPEG application is assigned a unique number,
called the application identity (AID). An AID number is defined in ISO 21219-1 whenever a new
application is developed.

The AID number is used within the TPEGZ-SNTI application (ISO 21219-9] to indicate how {o process
TPEG content. It facilitates the routing of information to the appropriate application decoder.

5.2 Version number signalling

Version numbering is used to track the separate versions of an application through its development and
deployment. The differences between these versions can have an impact onyclient devices.

The version numbering principle is defined in ISO 21219-1.

Table 1 shows the current version numbers for signalling SPI within the SNI application.

Table 1 — Current version numbers for signalling of SPI

major version number

minor version number

5.3 Ordered components

TPEG2-SPI requires a fixed order of TPEG components. The order for the SPI message qomponent
is $hown in Figure 1. The first component shall be the MMC. This shall be the only compohent if the
message is a cancellation message. Othérwise, the MMC component shall be followed by the ome or more
ADC component(s) which includes the*application-specific information.

TPEG-Message

| I
| 1
MMC ADC : LRC :
[ 1

Figure 1 — Composition of TPEG messages

5.4 Extensibility

The requirement of a fixed component order does not affect the extension of TPEG2-SPI. Future
application extensions may insert new components or may replace existing components by new
ones without losing backward compatibility, i.e. a TPEG2-SPI decoder shall be able to detect and skip
unknown components.

©1S0 2023 - All rights reserved 3
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5.5 TPEG service component frame

TPEG2-SPI shall use the "service component frame with dataCRC and messageCount”" conforming to
[SO 21219-5.

6 SPI structure

The structure of SPI messages is shown in Figure 2. Annex A and Annex B specify respectively the
binary format and XML format of the TPEG2-SPI application for use in transmission.

Annex C provides examples for speed limit signs and Annex D provides modelling examples for the SPI
applicatioh.

class Speedinformatipn /

MessageManagementContainer

«External»
MessageManagementContainerLink

SpeedinformationMessage LocationReferencingContainer|
PyTy— MMCSwitch
asterMessage
e === =] «OrderedComponentGroup» _————— e ) «Extemal». _
«External» —— +  mmt: MMCSwitch LocationReferencingLink
MMCMasterLink +  speedinfo: Speedinformation [0..1]
+ location: LocationReferencinglink [0..1]
T
I
MMCMessagePart |
«External» }
MMCPartLink \i
Speedinformation
+  spiType: spi001:SpeedinformationType
+ peedLimit peedLimit [1..%]
+  informationUnit: spi004:InformationUnit [0..1]
+ startTime: DateTime [0..1]
+  stopTime: DateTime [0..1]
+  source: ShortString [0..*] «DataStructure»
+ context: spi002:Context [0..1] SPIDataStructures::LaneNumber

hardShoulder: Boolean
lanel: Boolean
lane2: Boolean
lane3: Boolean
lane4: Boolean
lane5: Boolean
lane6: Boolean
lane7: Boolean
lane8: Boolean
lane9: Boolean
lane10: Boolean
lane11: Boolean
lane12: Boolean

|
|
v

«DataStructure»
SPIDataStructures::SpeedLimitSegment

$peedLimitvalue: IntUnTi[0..1]
speedLimitValueWet: IntUnTi [0..1] [
spiType: spi001:SpeedinformationType [0..1]
informationUnit: spi004:InformationUnit [0..1]
speedLimitStartPosition: IntUnLoMB [0..1]
speedLimitLength: IntUnLoMB [0..1]
vehicleTypeRestriction: spi003:VehicleType [0..*]
affectedLanes: LaneNumber [0..1]

lane13: Boolean
lane14: Boolean
lane15: Boolean
lane16: Boolean
lane17: Boolean
lane18: Boolean

[T

lane19andMore: Boolean
innerSideHardShoulder: Boolean

i

Figure 2 — SPI message structure

7 SPlmessage components

7.1 SpeedInformationMessage

A SpeedInformationMessage includes the message management container with management
information related to the overall message. To transfer the actual payload, a simple speed information
data container is provided. This container includes all speed information related to a location which is
provided in a dedicated location referencing container.

Table 2 defines the SpeedInformationMessage component.

4 © IS0 2023 - All rights reserved
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Table 2 — SpeedInformationMessage

Name Type Multiplic- Description
ity
Ordered components
mmt MMCSwitch 1 Message management container.
speedInfo SpeedInformation 0..1 Describes the speed information.
location LocationReferencingLink 0.1 Location referencing container (always included
except for cancellation of a message and partial
updates)
7.2 SpeedInformation

The speed information component provides information on the speed informationtype and
attfributes. It contains more detailed information about the limit itself and the\affected p3

lodation.

additional

rts of the

Spe¢ed limits can have start and stop time. Context and information about the source of the information

mdy be provided on the background of the speed limit information.

Table 3 defines the SpeedInformation component.

Table 3 — SpeedInformation

Name

Type

Multiplie-
ity

Description

sp|Type

spi001:SpeedInformationType 1

The speed information type shall pfovide

information on the general sort of g
limit message.

speed

sppedLimitSegment

SpeedLimitSegment

SpeedLimitSegments should be ordered with

an increasing speedLimitStartOffsq
case of the same start offset the org
consider increased lane numbers.

tand in
er should

informationUnit

spi004:InformationUnit

The information unit provides the
which the speed limit information I
in this message is dimensioned.

The information unit may be omitt¢
end of a speed limit.

nitin
rovided

d for the

startTime

DateTime

n.a.

stgpTime

DateTime

n.a.

sopurce

ShortString

Information about the source of this speed

limit. The source may be a “C-ITS ag
data set” (see ISO/TS 17426).[31

thority

coptext

spi002:Context

The context can provide additionalfinfor-

mation to the driver for understand
reason for this restriction.

ing the

7.3 MMCSwitch

The MMCSwitch

component is

MMCMasterLink and MMCPartLink.

a placeholder

for

7.4 MessageManagementContainerLink

the

MessageManagementContainerLink,

The MMCLink component is used only if all information of a SpeedInformationMessage is transmitted
within one complete message.

© IS0 2023 - All rights reserved
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7.5 MMCMasterLink

The MMCMasterLink component is used in combination with MMCPartLink components to link static
and dynamic parts of a message that are transmitted independently.

7.6 MMCPartLink

MMCPartLink components are used in combination with an MMCMasterLink component to link static
and dynamic parts of a message that are transmitted independently.

7.7 Loc

The Locat]
[t assigns
within theg

The comp
valid. It sy
indicate t

ationReferencingLink

ionReferenceLink component is a placeholder for the LocationReferencingContainer’(LR
the SPI application a specific local component ID for the LRC container. All compenent
LRC container are local to the LRC toolkit.

onent contains all information describing the location where the speéd,limit values

ecifies a starting point and a route to which the SpeedInformation refens by giving offset;
e exact position of a speed limit gantry along such a route.

It is allowpd to use a flag indicating that both sides of the route are affected (both directions) in c
the LRM sjupports it and the speed information provided in the ADC is identical for both directions.
example

how such a case can be encoded is provided in the modelling examples in Annex D.

8 SPI datatypes

8.1 LaneNumber

Lane nu
unique n
new lanes
The lane n
a) Laneg
numb
numb
b) Theld
c) Theh
1) th
2) th

d)

f)
g)
h)

C).
Ds

hre
to

hse
An

ering is a way to address each lane of-d road stretch individually. It assigns each lane a

ber until the physical road layout chdnges. A physical road layout changes in cases wh
start or existing lanes end.

umbering schema should followithese rules.

are numbered from the cufb‘to the middle of the road. Right-hand traffic lanes are theref;
ered from the right to the left relating to the driving direction. Left-hand traffic lanes
ered from left to rightrelating to the driving direction.

west possible numbeér is 0 and only consecutive integer numbers are used.
hrd shoulderis always number 0:
is is thedeftmost lane in case of left-hand driving (if exists);

is is the rightmost lane in case of right-hand driving (if exists);

cre

pre
pre

L. 11 1 1 14 1 ] o Y | 1 I D 1 J .1 11
3) adortronarirara snourder s are rmunipoerea CUILTLULIVELY (dISU dPpPIHLAdUIT TUT TIdIT U STTUUTUTT 5 1T

to the divider).

Xt

The first drivable lane for vehicles is number 1. This is applicable in case of no hard shoulder or just
one hard shoulder.

All lanes which are physically available, count.

Lanes

which are temporarily closed or opened keep their original number.

If the physical layout changes then the location shall be split.

Lane numbers are per driving direction.
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In case of overlapping lanes (3 lanes with the middle lane drivable from both directions, or a single
physical lane drivable from both directions) the lane which is drivable from both directions counts

from both directions.

Table 4 defines the LaneNumber datatype.

Table 4 — LaneNumber

Name Type Multiplic- Description
ity
hafdSioutder Bootean T Tr'Ue, I the Tard Sioutder extsts and 15 setected?.
1a4e1 Boolean 1 true, if the lane is selected.
lariez Boolean 1 true, if the lane is selected.
1arie3 Boolean 1 true, if the lane is selected.
la1ie4 Boolean 1 true, if the lane is selected.
13465 Boolean 1 true, if the lane is selected.
1arie6 Boolean 1 true, if the lane is selected.
larie7 Boolean 1 true, if the lane is selected.
1arie8 Boolean 1 true, if the laneis selected.
1a1ie9 Boolean 1 true, if the lane is selected.
lalielo Boolean 1 true, if thedane is selected.
1a4e11 Boolean 1 true,ifithe lane is selected.
larielz Boolean 1 true, if the lane is selected.
1arie13 Boolean 1 true, if the lane is selected.
1a1ie14 Boolean 1 true, if the lane is selected.
1a1ie15 Boolean 1 true, if the lane is selected.
1arie16 Boolean 1 true, if the lane is selected.
larie17 Boolean 1 true, if the lane is selected.
1arie18 Boolean 1 true, if the lane is selected.
lalle19andMore Boolean 1 true, if the lane and potential further lanes gre select-
ed.
inperSideHardShoulder | Boolean 1 true, if a Central ReserveP exists and is selecfedc.
a | hardShoulder is usuatlyenly driveable in special cases.
b | Terms equivalent for Central Reserve UK are Median Strip and Median Divider in the US.
¢ | innerHardShguldér is usually only driveable in special cases.

8.2
A

. SpeedLimitSegment

bpeedLimitSegment contains the speed limit information for a segment starting at th

P position

deti

hy an offcat fr ctarting ot At ad b tha T DC

inad
Hea By o Setrona StarahRg potae e a By tHe oo

If segments are not consecutive, then such gaps shall be seen as information "unknown". A service
provider can potentially not have a full coverage of speed information but can still send multiple
segments in one message. Gaps can also occur at the start or at the end of a location.

Table 5 defines the SpeedLimitSegment datatype.

© IS0 2023 - All rights reserved
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Table 5 — SpeedLimitSegment

Name Type

Multiplic-
ity

Description

speedLimitValue IntUnTi

0.1

The speed limit value. The unit can be
found in the enclosing component.

If no value is given, the default value
should be “no limit” or “end of speed
limit”.

A speed limit value is valid until a

=

segment with the next higher offsetan|
same lane replaces it or the end of‘the
segment or the end of the locatioh-s
reached.

speedLimitValueWet IntUnTi

Speed limit value to be used in wet
conditions. The unit can be found in th
enclosing component.

9%

spiType spi001:SpeedInformationType

The speed information type shall pro-
vide information/on the general sort offa
speed limit niessage. If given, the value
overrides-the attribute in the SpeedIn-
formationfor this segment.

informatiqnUnit spi004:InformationUnit

The'information unit provides the unit
in ' wWhich the speed limit information
provided in this segment is dimensiongd.
If given, the value overrides the attrib-
ute in the SpeedInformation for this
segment.

speedLimitStartPosi- IntUnLoMB
tion

Offset (in m) following the stretch from
the starting point defined in the LRC.

1

If no value is given, then the start of the
location should be used. This equals
speedLimitStartPosition=0.

speedLimitLength IntUnLoMB

Indicates the length (in m) for which the
actual speed limit is applied.

If no value is given, then the length of the
segment is determined by the start Ofﬂqule
next segment in order or at the end of the
location.

vehicleTypgeRestriction (Pspi003:VehicleType

The vehicle type should be used in casg¢s
where the speed limit is only applicabl
for certain types of vehicle and not all.

19%

If no value is given, then the restrictio]
is applicable to all vehicle types.

affectedLdmnes EameNumber

Theaffected tames provide imformatio
on which lanes the actual speed limit is
applicable in.

If no value is given, then all lanes are
affected.

9 SPI tables

9.1 spi001:SpeedInformationType

The speed information type provides information on the general type of a speed limit message.
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Table 6 enumerates the possible values for type spi001:SpeedInformationType.

Table 6 — spi001:SpeedInformationType

Code Reference-English |Comment Example
'word'
0 unknown
1 static maximum speed
limit
o Variable maximum cpppﬂ limitis app]i-
2 variabe maximum cable where variable speed limits are
speed limit .
displayed.
. Temporary maximum speed limit is
temporary maximum . S .
3 oo applicable only in given circumstances
speed limit
such as weather, roadworks, etc.
4 general speed infor-
mation
5 end of maximum
speed limit
6 minimum allowed
speed
7 end of minimum al-
lowed speed
Recommended speeds drejproposed by
(any) parties. Use cases,can be adjust-
8 recommended speed |ment of the vehiclesspeed optimally for
traffic flow efficiency or safety of the
upstream traffio state.
9 end of recommended
speed
Advisery speed limits may provide a
safe)suggested speed in an area or warn
. ...« of the safe maximum speed for danger-
10 advisory speed limit . .
ous curves. Advisory speed limits are
non-binding speed limits, recommend-
ed by (official) road authorities.
11 end of adviSoty speed
limit
minjmum allowed dis-
12 tancé to predecessor
yehicle
recommended dis-
13 tance to predecessor
vehicle
255 undefined

9.2 spi002:Context

The context optionally provides additional information about the reason of a restriction. Context can be
used, for example, for driver information.

Table 7 enumerates the possible values for type spi002: Context.
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Table 7 — spi002:Context

Code Reference-English Comment Example
'word'
0 unknown
1 traffic
2 accident
3 weather
4 visibility
5 roadworks
6 shockwave damping
. This type describes all kind of environ-
environment protec- : : . .
7 : ment protections including air protec-
tion . : .
tion and noise protection.
8 merging lanes
9 school
10 vulnerable road users Examples: are c}_nldr_e_n, elderly people,
people with a disability.
d This type includes use cases like bad
angerous road con-
11 diti road, damaged road, trees near the road
itions
and others.
Road stretch with synchronized traffic
12 reen wave signals where it is possible to dfive
§ through all green lights when@riving at
a specified speed.
13 road safety
14 regulatory message
255 undefined

9.3 spiQ03:VehicleType

The vehicle type should be used in cases where the speed limit is only applicable for certain types
not all. If not provided;-the speed limit affects all type of vehicles.

vehicle a:E
Table 8 e

merates the possiblevalues for type spi003:VehicleType.

Table 8 — spi003:VehicleType

of

Code Referenee<English |Comment Example
'word’
0 unknown
1 o N In accordance with the definition in
pEmTETe TS ISO 3833.
2 bus In accordance with the definition in
u 1SO 3833.
In accordance with the definition in
3 commercial vehicle 150 3833.
NOTE This is also called a "goods vehicle".
10 © IS0 2023 - All rights reserved
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Table 8 (continued)
Code Reference-English |Comment Example
'word'
Based on the definition of commercial
vehicle in ISO 3833, except that their mass
) ) given in tonnes is limited between 3,5 and 7
4 hgh_t commercial tonnes depending on national/local regula-
vehicle tion and/or professional specifications.
NOTE This is also called a "van" or "light
SUUdD VChiL}C”.
Based on the definition of commercial vehi-
cles in ISO 3833, except that their mass given
5 heavy eoods vehicle in tonnes is over the limit (ranging from 3,5
ye to 7 tonnes) of light commercial vehicles.
They include tractor vehicles designed for
towing semi-trailers.
6 moned In accordance with the definition in
p 1S0 3833.
7 motorcvcle In accordance with the definition in
y 1S0 3833.
Combination of motor vehicles afid towed
8 vehicle with trailer vehicles in accordance with the définition in
[SO 3833.
Combination of passenger'car and cara-
9 vehicle with caravan |van in accordance with the definition in
ISO 3833.
Special category'of commercial vehicles and
10 high sided motor buses as defined by ISO 3833 that are tall in
vehicle relation withtheir width (such as a lorry or
a double-decker bus).
25p undefined
9.4 spi004:InformationUnit
The information unit provides the unit in which the speed limit information provided in this message is
dirhensioned.
Talple 9 enumerates’the possible values for type spi004:InformationUnit.
Table 9 — spi004:InformationUnit
Cade Reference-English Comment Example
'word'
unknown
kilometresPerHour
milesPerHour
3 metresPerSecond NOTE Usage deprecated in favour of
centimetresPerSecond.
May be used with the speed infor-
mation types used with 'minimum
4 metres allowed distance to predecessor
vehicle' and 'recommended distance to
predecessor vehicle'.

© IS0 2023 - All rights reserved
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Table 9 (continued)

Code

Reference-English
'word'

Comment

Example

tenth of a second

The unit tenth of a second ensures that
values like 1,5s can be sent using an in-
teger number. The example 1,5s needs

to be encoded as "15 tenth of a second”

May be used with the speed infor-
mation types used with 'minimum

ClllUVV Cd d;otaubc tU }Jl CdCbCDDUl
vehicle' and 'recommended distance to
predecessor vehicle

chevrons

Chevrons are markings on the road
(e.g. in the UK).

May be used with the speed infor-
mation types used with 'minimum
allowed distance to predecessor
vehicle' and 'recommended distance to
predecessor vehicle'.

centimetresPerSecond

May be used with the speed infor-
mation types used with 'minimum
allowed distance to predecessor
vehicle' and 'recommended distance’to
predecessor vehicle'.

255

undefined

12
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Annex A
(normative)

TPEG application, TPEG-binary representation

A.t—Trtroduction

This annex provides the TPEG-Binary representation that shall follow the UML to bifiary donversion
rulles specified in SO 21219-3.

A.2 Message components
A.B List of generic component IDs
Table A.1 shows a list of generic component IDs.
Table A.1 — Generic component IDs
Name ID
SpeedInformationMessage 0
MessageManagementContainerLink 1
MMCMasterLink 2
MMCPartLink 3
LocationReferencingLink 4
SpeedInformatien 5
A.4 SpeedInformationMessage
<YpeedInformationMessage(0)>:=
<IptUnTi>(0), id of this component.
<IptUnLoMB>(lengthComp), number of bytes in component, excluding the ID ahd length-
Comp indicator.
<IptUnLoMB>(lengthAttr), number of bytes in attributes.
ordered
T<MMCSwitch>(mmt), Message management container.
n *<SpeedInformation>(speedInfo)[0..1], |Describes the speed information.
N *<LocationReferencingLink>(location)|Location referencing container (always included except for
[0..1] cancellation of a message and partial updates).
b

A.5 SpeedInformation.

<SpeedInformation(5)>:=
<IntUnTi>(5), id of this component.
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<IntUnLoMB>(lengthComp), number of bytes in component, excluding the id and
lengthComp indicator.
<IntUnLoMB>(lengthAttr), number of bytes in attributes.

<spi001:SpeedInformationType>(spiType),| The speed information type shall provide information on
the general sort of a speed limit message.

<IntUnLoMB>(n),
n *<SpeedLimitSegment>(speedLimitSeg-|SpeedLimitSegments should be ordered with an increas-
ment), ing speedLimitStartOffset and in case of the same start

offset the order should consider increased lane numbers.

BitArray(selector),
If (bit 0 of selector is set)

<spi004:InformationUnit>(InformationUnit),| The information unit provides the unit in which the
speed limit information provided in this message is
dimensioned.

The information unit may be omitted for the end of a
speed limit.

If (bit 1 of selector is set)
<DateTjme>(startTime),

If (bit 2 of selector is set)
<DateTjme>(stopTime),

If (bit 3 of selector is set)

{

<IntUnLoMB>(n),

n *<ShaortString>(source), Information about the source of this speed limit. The souyce
maye a “C-ITS authority data set” (see ISO/TS 17426)

}

If (bit 4 of selector is set)

<spi002:Context>(context); The context should provide additional information to the
driver to understand the speed limit.

A.6 MMCSwitch

<MMCSwjtch(x)>:=
<IntUnTi>(x), id of this component.

<IntUnL@MB>(lengthComp), |number of bytes in component, excluding the id and lengthComp indicatpr.
<IntUnLgMB>(lengthAttr); |number of bytes in attributes.

A.7 MessageManagementContainerLink

<MessageManagementContainerLink(1)<MMCSwitch()>>:=

External<MessageManagementContainer(1)>; see MessageManagementContainer specification.

A.8 MMCMasterLink

<MMCMasterLink(2)<MMCSwitch()>>:=
External<MMCMasterMessage(2)>; see MMCMasterMessage specification.
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A.9 MMCPartLink

<MMCPartLink(3)<MMCSwitch()>>:=
External<MMCMessagePart(3)>; see MMCMessagePart specification.

A.10LocationReferencingLink

<LocationReferencingLink(4)>:=

1 b d L D). £ - Pal - LA . d . Y £ - yal . L]
E LCTTIAISLOCAUIUVITRCICT CIICIIT g LOUIILAIIICT () =, SCC LOCALIUNIRCICTCIICHTZS GOIILAITICT SPCELl

fication.

A.11SPI Datatypes

A.12LaneNumber

<[JaneNumber>:=

BitArray(selector),

if {bit O of selector is set)

A

tBoolean>(hardShoulder),

true, if the hard sheulder exists and is selected.

if (bit 1 of selector is set)

A

tBoolean>(lanel),

true, if the lane'is selected.

if {bit 2 of selector is set)

4Boolean>(lane2), true, if the lane is selected.
if (bit 3 of selector is set)

1Boolean>(lane3), true, if the lane is selected.
if {bit 4 of selector is set)

1Boolean>(lane4), true, if the lane is selected.
if bit 5 of selector is set)

1Boolean>(lane5), true, if the lane is selected.
if {bit 6 of selector is set)

1Boolean>(lane6), true, if the lane is selected.

if {bit 7 of selectoriSset)

A

tBoolean>(lah€7),

true, if the lane is selected.

if {bit 8 of selector is set)

A

tBoolean>(lane8),

true, if the lane is selected.

if (bit.9 of selector is set)

<Boolean>(lanev), true, if the lane 15 selected.
if (bit 10 of selector is set)

<Boolean>(lanel0), true, if the lane is selected.
if (bit 11 of selector is set)

<Boolean>(lanell), true, if the lane is selected.
if (bit 12 of selector is set)

<Boolean>(lanel2), true, if the lane is selected.
if (bit 13 of selector is set)

<Boolean>(lanel3), true, if the lane is selected.

if (bit 14 of selector is set)

© IS0 2023 - All rights reserved
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<Boolean>(lanel4), true, if the lane is selected.
if (bit 15 of selector is set)
<Boolean>(lanel5), true, if the lane is selected.
if (bit 16 of selector is set)
<Boolean>(lanel6), true, if the lane is selected.
if (bit 17 of selector is set)
<Boolean>(lanel7), true, if the lane is selected.
if (bit 18 of selector is set)
<Boolelm>(1ane18), true, if the lane is selected.
if (bit 19 ¢f selector is set)
<Boolean>(lanel9andMore), true, if the lane and potential further lanes are Selected.
if (bit 20 ¢f selector is set)
<Boolean>(innerSideHardShoulder); |true, if an inner side hard shoulder exist$ and is selected.

A.13 SpeedLimitSegment

SpeedLimftSegments should be ordered with an increasing speedLimitStartOffset and in case of the
same starf offset the order should consider increased lane numbers,

<SpeedLimitSegment>:=

BitArray(selector),

if (bit 0 of selector is set)

<IntUnTi>(speedLimitValue), The spéeed limit value. The unit can be found in the ¢n-
closihg component.

If no value is given, then the default value should be “ho
limit” or “end of speed limit”.

A speed limit value is valid until a segment with the n¢xt
higher offset and same lane replaces it or the end of the
segment or the end of the location is reached.

If (bit 1 of selector is set)

<IntUnTi>(speedLimitValueWet), The speed limit value to be applied in wet conditions.
The unit can be found in the enclosing component.

If (bit 2 of selectoris set)
<spi001:SpeedInformationType>(spiType), |The speed information type shall provide informatidn
onthe gnnnrn] sortofa cpnnd limit message Ingvnn

the value overrides the attribute in the SpeedInforma-
tion for this segment.

If (bit 3 of selector is set)

<spi004:InformationUnit> (informationUnit) | The information unit provides the unit in which the
speed limit information provided in this segment is di-
mensioned. If given, the value overrides the attribute
in the SpeedInformation for this segment.

If (bit 4 of selector is set)
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<IntUnLoMB>(speedLimitStartPosition),

Offset (in m) following the stretch from the starting

point defined in the LRC.

If no value is given, then the start of the location should
be used. This equals speedLimitStartPosition=0.

If (bit 5 of selector is set)

<IntUnLoMB>(speedLimitLength),

Indicates the length (in m) for which the actual speed

limit is applied.

If no value is given, then the length of the's
determined by the start of the next segment i
the end of the location.

pgment is
n order or

If [bit 6 of selector is set)
{
<IntUnLoMB>(n),
1 The vehicle type shouldbe used in cases where|the speed
*<spi003:VehicleType>(vehicleTy peRestriction), 2311;1115 only applicable for certain types of ve¢hicle and
If no value:is given, then the restriction is applicable to
all vehicle types.
}
If [bit 7 of selector is set)

A

tLaneNumber>(affectedLanes);

The affected lanes provide information on w
the actual speed limit is applicable in.

If no value is given, then all lanes are affected.

nich lanes

© IS0 2023 - All rights reserved
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Annex B
(normative)

TPEG application, tpegML representation

B.1 Introduction

This anngx provides the tpegML representation that shall follow the UML to XML conversion‘rules
specified in ISO 21219-4.

B.2 Mejsage components

B.2.1 SpeedInformationMessage

<xs:elemgnt name="SpeedInformationMessage" type="SpeedInformationMagsage"/>
<xs:compllexType name="SpeedInformationMessage">

<xs:comglexContent>

<xs:extgnsion base="tsf:ApplicationRootMessageML">

<xs:sequence>

<xs:elenlent name="mmt" type="MMCSwitch"/>

<xs:elenlent name="speedInfo" type="SpeedInformation" minOccurs="0"/>
<xs:element name="location" type="lrc:LocatiohReferencingContainer" minOccurs="0"/>
</xs:seduence>

</xs:extlension>

</xs:conplexContent>

</xs:comglexType>

B.2.2 SpeedInformation

<xs:compllexType name="SpeedInformation">

<xs:seqyence>

<xs:elenlent name={spiType" type="spi00l SpeedInformationType"/>

<xs:elenent name="speedLimitSegment" type="SpeedLimitSegment" maxOccurs="unbounded"/>
<xs:element name="informationUnit" type="spi004 InformationUnit" minOccurs="0"/>

<xs:elenfert) name="startTime" type="tdt:DateTime" minOccurs="0"/>

<xs:element name="stopTime" type="tdt:DateTime" minOccurs="0"/>

<xs:element name="source" type="tdt:ShortString" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="context" type="spi002 Context" minOccurs="0"/>

</xs:sequence>

</xs:complexType>

B.2.3 MMCSwitch

<xs:complexType name="MMCSwitch">

<Xs:sequence>
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<xs:choice minOccurs="1" maxOccurs="1">

<xs:element name="optionMessageManagementContainerLink" type="mmc:MessageManagementContai
ner" minOccurs="1" maxOccurs="1"/>

<xs:element name="optionMMCMasterLink" type="mmc:MMCMasterMessage" minOccurs="1"
maxOccurs="1"/>

<xs:element name="optionMMCPartLink" type="mmc:MMCMessagePart" minOccurs="1"
maxOccurs="1"/>

</xs:choice>

</xs:sequence>

</%}s:complexType>

B.3 Datatypes

B.3.1 LaneNumber

<xg$:complexType name="LaneNumber">
<jfs:sequence>

<gs:element name="hardShoulder" type="tdt:Boolean"/>
<gs:element name="lanel" type="tdt:Boolean"/>
<fs:element name="lane2" type="tdt:Boolean"/>
<gfs:element name="lane3" type="tdt:Boolean"/>
<gs:element name="laned" type="tdt:Boolean"/>
<gs:element name="laneb" type="tdt:Boolean"®%>
<fs:element name="lane6" type="tdt:Boolean!"/>
<gs:element name="lane7" type="tdt:Boolean"/>
<fs:element name="lane8" type="tdt:Beolean"/>
<fs:element name="lane9" type="{d¥:Boolean"/>
<gs:element name="lanelQ" type="tdt:Boolean"/>
<fs:element name="lanell"Skype="tdt:Boolean"/>
<gs:element name="lanel 2™ type="tdt:Boolean"/>
<gs:element name="1anel3" type="tdt:Boolean"/>
<gs:element name="Idneld" type="tdt:Boolean"/>
<fs:element name="lanelb" type="tdt:Boolean"/>
<gs:element\mame="lanel6" type="tdt:Boolean"/>
<fs:element name="lanel7" type="tdt:Boolean"/>
<gs:glé&ment name="lanel8" type="tdt:Boolean"/>

<gsielement name="lanel9andMore" type="tdt:Boolean"/>

<xs:element name="innerSideHardShoulder" type="tdt:Boolean"/>
</xs:sequence>

</xs:complexType>

B.3.2 SpeedLimitSegment

<xs:complexType name="SpeedLimitSegment">
<xs:sequence>
<xs:element name="speedLimitValue" type="tdt:IntUnTi" minOccurs="0"/>

<xs:element name="speedLimitValueWet" type="tdt:IntUnTi" minOccurs="0"/>
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<xs:element name="spiType" type="spi00l SpeedInformationType" minOccurs="0"/>
<xs:element name="informationUnit" type="spi004 InformationUnit" minOccurs="0"/>
<xs:element name="speedLimitStartPosition" type="tdt:IntUnLoMB" minOccurs="0"/>
<xs:element name="speedLimitLength" type="tdt:IntUnLoMB" minOccurs="0"/>

<xs:element name="vehicleTypeRestriction" type="spi003 VehicleType" minOccurs="0"
maxOccurs="unbounded "/>

<xs:element name="affectedLanes" type="LaneNumber" minOccurs="0"/>

</xs:sequence>

</XS:COI[lL_lc Typoe=

B.3.3 Full SPI Schema Definition

<?xml veysion="1.0" encoding="UTF-8"?>

<xs:schenjfa xmlns="https://www.tisa.org/TPEG/SPI 1 Q"

targetNamespace="https://www.tisa.org/TPEG/SPI 1 0"

xmlns:fxs="https://www.w3.0rg/2001/XMLSchema"

xmlns:ftsf="https://www.tisa.org/TPEG/SFW 1 1"

xmlns:ftdt="https://www.tisa.org/TPEG/TPEGDataTypes 2 1"

xmlns:mmc="https://www.tisa.org/TPEG/MMC 1 1"

xmlns:lrc="https://www.tisa.org/TPEG/LRC 2 1"

elemerftFormDefault="qualified"
attriuteFormDefault="qualified">

<xs:import namespace="https://www.tisa.org/TPEGQ/SFW 1 1" schemaLocation="SFW 1 1.xsd'|/>

<xs:infjport namespace="https://www.tisa.org/TPEG/TPEGDataTypes 2 1"
schemaLodation="TDT 2 1.xsd"/>

<xs:import namespace="https://www.tisaforg/TPEG/MMC 1 1" schemaLocation="MMC 1 1.xsd'l/>

<xs:import namespace="https://www.thsd.org/TPEG/LRC 2 1" schemaLocation="LRC 2 1.xsd'l/>

<xs:ellement name="SpeedInforfmationMessage" type="SpeedInformationMessage"/>
<xs:cgmplexType name="SpeedInformationMessage">
<xq:complexContent>
<xs:extension Wase="tsf:ApplicationRootMessageML">
<xs:seqdgnle>
<¥3yelement name="mmt" type="MMCSwitch"/>
<Xs:element name="speedInfo" type="SpeedInformation" minOccurs="0"/>

<xs:element name="location" type="lrc:LocationReferencingContainer"

minOccurg="0"/>

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="SpeedInformation">
<xs:sequence>
<xs:element name="spiType" type="spi001l SpeedInformationType"/>

<xs:element name="speedLimitSegment" type="SpeedLimitSegment"
maxOccurs="unbounded" />
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<xs:element name="informationUnit" type="spi004 InformationUnit" minOccurs="0"/>

<xs:element name="startTime" type="tdt:DateTime" minOccurs="0"/>
<xs:element name="stopTime" type="tdt:DateTime" minOccurs="0"/>

<xs:element name="source" type="tdt:ShortString" minOccurs="0"

maxOccurs="unbounded" />

<xs:element name="context" type="spi002 Context" minOccurs="0"/>
</xs:sequence>

</xs:complexType>

At
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<xs:sequence>
<xs:choice minOccurs="1" maxOccurs="1">

<xs:element name="optionMessageManagementContainerLink" type&'mmc:Mes
ntContainer" minOccurs="1" maxOccurs="1"/>

<xs:element name="optionMMCMasterLink" type="mmc:MMCMasferMessage"
Occurs="1" maxOccurs="1"/>

<xs:element name="optionMMCPartLink" type="mmc:MMCNMessagePart" minOcc
Occurs="1"/>

</xs:choice>
</xs:sequence>
</xs:complexType>
<xs:complexType name="LaneNumber">
<xs:sequence>
<xs:element name="hardShoulder" types"tdt:Boolean"/>
<xs:element name="lanel" type="tdt:Boolean"/>
<xs:element name="lane2" type="tdt:Boolean"/>
<xs:element name="lane3" {ype="tdt:Boolean"/>
<xs:element name="lane4"Nype="tdt:Boolean"/>
<xs:element name="lane5" type="tdt:Boolean"/>
<xs:element name="1lane6" type="tdt:Boolean"/>
<xs:element namer"lane7" type="tdt:Boolean"/>
<xs:element name="lane8" type="tdt:Boolean"/>
<xs:elenfent name="lane9" type="tdt:Boolean"/>
<xs:glément name="lanelO" type="tdt:Boolean"/>
<xs¥element name="lanell" type="tdt:Boolean"/>
<xs:element name="lanel2" type="tdt:Boolean"/>

<xs:element name="lanel3" type="tdt:Boolean"/>

lemaent noma_"1_no1/4" fyp ="t d+ - laoan!
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hrs="1"

<xs:element name="lanel5" type="tdt:Boolean"/>
<xs:element name="lanel6" type="tdt:Boolean"/>
<xs:element name="lanel7" type="tdt:Boolean"/>
<xs:element name="lanel8" type="tdt:Boolean"/>
<xs:element name="lanel%andMore" type="tdt:Boolean"/>
<xs:element name="innerSideHardShoulder" type="tdt:Boolean"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="SpeedLimitSegment">

© IS0 2023 - All rights reserved
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<xs:sequence>
<xs:element name="speedLimitValue" type="tdt:IntUnTi" minOccurs="0"/>
<xs:element name="speedLimitValueWet" type="tdt:IntUnTi" minOccurs="0"/>
<xs:element name="spiType" type="spi00l SpeedInformationType" minOccurs="0"/>
<xs:element name="informationUnit" type="spi004 InformationUnit" minOccurs="0"/>
<xs:element name="speedLimitStartPosition" type="tdt:IntUnLoMB" minOccurs="0"/>
<xs:element name="speedLimitLength" type="tdt:IntUnLoMB" minOccurs="0"/>

<xs:element name="vehicleTypeRestriction" type="spi003 VehicleType" minOccurs="0"
maxOccur g=urmbourrced

<xs:element name="affectedLanes" type="LaneNumber" minOccurs="0"/>
</¥s:sequence>

</xs:domplexType>

<xs:cdmplexType name="spi001l SpeedInformationType">

<xg:attribute name="table" type="xs:string" fixed="spiO0l SpeedInformétionType"
use="reqyired"/>

<xdq:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="spi002 Context">
<xgq:attribute name="table" type=Uxsistring" fixed="spi002 Context" use="required" />
<xdq:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction bds¢="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxIpclusive value="255"/>
</xs:restrwiction>
</xs:simplelype>
</Hs:attribwte>
</xs:dompl exType>

<xs:cdmplexType name="spi003 VehicleType">

<xs:attribute name="table" type="xs:string" fixed="spi003 VehicleType"
use="required"/>

<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="255"/>
</xs:restriction>

</xs:simpleType>
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</xs:attribute>
</xs:complexType>
<xs:complexType name="spi004 InformationUnit">

<xs:attribute name="table" type="xs:string" fixed="spi004 InformationUnit"
use="required"/>

<xs:attribute name="code" use="required">
<xs:simpleType>

<xs:restriction base="xs:unsignedByte">

sTmITITc s Tve—Vvatrte—10
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>

</%s:schema>
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Annex C
(informative)

Speed limit road signs (examples)

Table C.1 shows examples for typical speed limit road signs. The list is not exhaustive.

Table C.1 — Road sign examples

Road sign

Description

Road sign

Description

Maximum allowed speed
limit sign: 50 mi/h in the
UK and 50 km/h in Hong
Kong

Minimum distance limit of
50 m for vehicles

End of advisory speed

SPEED
LIMIT

20

1
§9

80

Maximum allowed speedl
limitsign: 50 mi/h in th¢
us

Minimum distance limit|of
70 m for trucks

End of a minimum speed
limit

—

Griine Welle
bei XX km/h

Green wave indicator

Speed limit due to danggr-
Speed limit because of a Hitzeschaden ous road conditions (in
school this case due to damage
—' 10-20h!| . because of heat)
[t5wt):
#|TSkm T|=
FLASHING —

Keep apart
2 chevrons

-
/”/\\\
/27N

Speed regulation with
keeping vehicles apart by
2 chevrons
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Annex D
(informative)

Modelling examples

D.t—Overview

Th
the

Th
an
asg

D.

Fig

s annex provides (abstract) examples of speed limit situations and provides a sample'm
situation. The modelling focuses only on the SpeedLimitSegments.

1 the speed limit segments and a subsequent table providing the mapping, The driving d
umed to be from left to right.

2 Single speed limit in one direction, affecting all lanes

ure D.1 shows a single speed limit in one direction, affectinglall lanes, and Table D.1 show

values for the example in Figure D.1.

delling of

b examples include a graphical representation of the situation on the road followed by tHe location

irection is

b attribute

Location i

Segment(s)

Figure D.1 — Single speed limit in one direction, affecting all lanes

SpeedLimitSegment 1 2 3 4
speedLimitValue 70
spiType static speed limit sign
(1)
informationUnit kiloMetresPerHour
(1)
speedLimitStartPosition undef
speedLimitLength 1500
vehicleTypeRestriction undef
© IS0 2023 - All rights reserved 25
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Table D.1 (continued)

|affectedLanes

undef

D.3 Multiple speed limits in one direction, affecting all lanes

Figure D.2 shows multiple speed limits in one direction, affecting all lanes, and Table D.2 shows
attribute values for the example in Figure D.2.

Location

Segment(s)

Table D.2 — Attribute values for Figure D.2

Figure D.2 — Multiple speed limits in one direction, affecting all lanes

SpeedLinjitSegment 1 2 3 4
speedLimitValue 70 50
spiType static spéed limit sign | static speed limit sign
&) M
informatipnUnit kiloMetresPerHour kiloMetresPerHour
O] M
speedLimiitStartPosition undef 800
speedLinfitLength 800 700
vehicleTypeRestrietion undef undef
affectedLhnes undef undef

D.4 Sin

1 33 =y = 3= o 3-cc - 1
IC SPECU I IIT OIIC UIIciuaul], uiierciit per idiic

Figure D.3 shows a single speed limit in one direction, which is different per lane, and Table D.3 shows
attribute values for the example in Figure D.3.

26
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Location (&)

Segment(s)

Figure D.3 — Single speed limit in one direction, different per lane

Table D.3 — Attribute values examplé for Figure D.3

SpeedLimitSegment 1 2 3 4
speedLimitValue 70 90
spiType static speed limit sign | stafic speed limit sign

(1) (1)
informationUnit kiloMetresPerHous kiloMetresPerHour

(1) (1
speedLimitStartPosition undef: undef
speedLimitLength 1500 1500
vehicleTypeRestriction undef undef
affectedLanes 142 3
D.p Multiple speedlimits in one direction, different per lane

Table D.4

Figure D.4 shows muiltiple speed limits in one direction, which are different per lane, and
shgws attribute values for the example in Figure D.4.

© IS0 2023 - All rights reserved
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